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Chapter 1200-02-04
General Provisions

Amendments

Subparagraph (b} of Paragraph (1) of Rule 1200-02-04-.04 Definitions is amended by deleting the subparagraph
and substituting the foltowing so that, as amended, subparagraph (b) shall read as follows:

(b)

‘Accelerator-produced radicactive material’ means any material made radioactive by a particle

accelerator.

2



http://state.tn.us/sos/rules/1360/1360.htm

Subparagraph (ooo) of Paragraph (1) of Rule 1200-02-04-.04 Definitions is amended by deleting the
subparagraph and substituting the following so that, as amended, subparagraph (coo} shall read as follows:

{oo0) ‘Waste' means those low-level radioaclive wastes containing source, special nuclear, or
byproduct material that are acceptable for disposal at a land disposal facility. For the purposes of
this definition, low-level waste is radicactive waste not classified as high-level radioactive waste,
transuranic waste, spent nuclear fuel or byproduct material as defined in subparagraphs {11)(b),
{11)(c}), and (11)(d) of Rule 1200-02-05-.32.

Paragraph {1) of Rule 1200-02-04-.04 Definitions is amended by adding new subparagraphs (hhhh) through (jjij)
so that subparagraphs (hhhh) through (jjij} shall read as folfows:

(hhhh) ‘Consertium’ 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 radionuclide production facility that produces PET radionuclides for use in
producing radioactive drugs within the consortium for noncommercial distributions among its
associated members for medicai use. The PET radionuclide production facility within the
consortium must be located at an educaticnal institution or a Federal facility or a medical facility.

{iiti) ‘Cyclotron’ means a particle accelerator in which the charged particles travel in an outward spiral
or circular path. A cyclotron accelerates charged parlicles and is commonly used for preduction of
short half-life radionuclides for medical or veterinary use.

(i ‘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 activilies.

(kkkk) ‘Particle accelerator’ means any device used to impact Kinetic energy to electrically charged
particles including but not limited to electrons, protons, deuterons, and helium ions. For the
purpose of these regulations “accelerator” includes equipment designed for and used only for the
production of x-rays of 0.9 MeV or greater and equipment capable of discharging nuclear
particles into a medium external to the accelerating device. For purposes of this definition,
"accelerator” is an equivalent lerm.

Authority: T.C.A. §§ 68-202-201 et seq. and 4-5-201 el 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;

(b} The tailings or wastes produced by the extraction or concentration of uranium or thorium from ore
processed primarily for its source material content, including discrete surface wastes resuilting
from uranium solution extraction processes. Underground ore bodies depleted by these solution
extraction operations do not constitute "byproduct material” within this definition;

{c) 1. Any discrete source of radium-226 that is produced, extracted, or converled after
extraction for use for a commercial, medical, or research activity; or

2. Any material that—

(i) Has been made radioactive by use of a particle accelerator; and
3



(i) Is produced, exiracted, or converted after exfraction for use for a commercial,
medical, or research adtivity; and '

(d) Any discrete source of naturally occurring radioactive material, olher than source material, that—

1. The Commission, in consuliation with the Administrator of the Environmental Protectton
Agency, the Secrelary of Energy, the Secretary of Homeland Security, and the head of
any 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. s extracted or converted after extraction for use in a commercial, medical, or research
activity.

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

Paragraph {3) of Rule 1200-02-05-.50 Occupalionhal Dose Limits for Adults is amended by deleting the paragraph
and substituting the following so that, as amended, paragraph (3) shall read as follows:

{3) When exlernal exposure is determined by measurement with an external personal monitoring device, the
deep-dose equivalent must be used in place of the effeclive 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 shalt be for the part of the body receiving the highest
exposure. The assigned shallow—dose equivaltent shall be the dose averaged over the contiguous 10 cm?
of skin receiving the highest exposure. Deep-dose, lens—dose 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. §§ 68-202-201 et seq. and 4-5-201 et seq.

Subparagraph {d) of paragraph (1) of Rule 1200-02-05-.120 General Disposal Requirements is amended by
deleting the subparagraph and substituling 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-.124
or 1200-02-05-.127.

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

Rule 1200-02-05-.125 Transfer for Disposal and Maniests 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 facilily licensed under Chapter 1200-02-11 shall document the information required on the
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. §§ 68-202-201 et seq. and 4-5-201 et seq.

Paragraph (2) of Rule 1200-02-05-.142 Reports to Individuals of Exposure to Radiation is amended by deleting
the paragraph and substituting the following so that, as amended, paragraph (2} shall read as follows:

(2) Each licensee or registrant shall make dose information available to workers as shown in records
maintained by the licensee or registrant under the provisions of Rule 1200-02-05-.135. The licensee shall
provide an annual report to each individual monitored 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 lissue; or

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

Paragraph (4) of Rule 1200-02-05-.142 Reports 1o Individuals of Exposure to Radiation is amended by deleting
the paragraph and substituting the following so that, as amended, paragraph (4) shall read as follows:

(4) When a licensee or registrant is required under Rule 1200-02-05-.141, 1200-02-05-.143, or 1200-02-05-
144 to report to the Division 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 shall be transmitted at a time not later than the transmittal to the Division.

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

Schedufe RHS 8-30 of Rule 1200-02-05-.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 LIMITS ON INTAKE (ALI) AND DERIVED AIR CONCENTRATIONS (DAC) OF RADIONUCLIDES FOR
QOCCUPATIONAL EXPOSURE; EFFLUENT CONCENTRATIONS; CONCENTRATIONS FOR RELEASE TO
SANITARY SEWERAGE

Introduction

For each radionuclide, Table | indicates lhe chemical form which is to he used for selecting the
appropriate ALl or DAC value. The ALls and DACs for inhalation are given for an aercsol with an activity
median aercdynamic diameter (AMAD) of 1 pm, micron, and for three classes (D,W.,Y) of radioactive
material, which refer to their retention (approximately days, weeks, or years) in the pulmonary region of
the lung. This classification applies to a range of clearance half-times for D if less than 10 days, for W
from 10 to 100 days, and for Y greater than 100 days. The class (D, W, or Y) given in the column headed
"Class" applies only to the inhalalion ALls and DACs given in Table |, columns 2 and 3. Table ! provides
concentration limils for airborne and liquid effluents released to the general environment. Table Ul
provides concentration limits for discharges to sanitary sewerage systems.

Note:

The values in Tables |, Il, and ill are presented in the computer "E" notation. In this notation a value of 6E-
02 represents a value of 6 X 10 or 0.06, 6E+2 represents 6 x 10° or 600, and 6E+0 represents 6 x 10° or
6.

Table | “Occupational Values"

Note that the columns in Table | of this schedule captioned, "Oral Ingestion ALL" "Inhalation," "ALIL," and
"DAC," are applicable to accupational exposure to radicactive material.

The ALls in this schedule are the annual intakes of a given radionuclide by the reference man, which
would result in either a committed effective dose equivalent (CEDE) of 0.05 Sv (5 rem), stochastic ALl or
a committed dose equivalent of 0.5 Sv {50 rem) to an organ or tissue, non-stochastic ALl The stochastic
Alls were derived to result in a risk, due to irradiation of organs and tissues, comparable to the risk
associated with deep dose equivalent to the whole body of 0.05 Sv (5 rem). The derivation includes
multiplying the commitied dose equivalent to an organ or tissue by a weighting factor, wr. This weighting
factor is the proportion of the risk of stochastic effects resulting from irradiation of the organ or tissue, T, to
the total risk of stochastic effects when the whole body is irradiated uniformly. The values of wy are listed
under the definition of weighting factor in 1200-02-05-.32. The non-stochastic ALls were derived to avoid
non-stochastic effects, such as prompt damage to tissue or reduction in organ function.



A value of wr = 0.06 is applicable to each of the five organs or tissues in the "remainder" category
receiving the highest dose equivalents, and the dose equivalents of all other remaining tissues may be
disregarded. The following portions of the Gl {ract—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 1o limils that must be met separately.

When an ALl is defined by the stochaslic dose limit, this value alone is given. When an ALl is determined
by the non-stochastic dose limit to an organ, the organ or tissue to which the limit applies is shown, and
the AL for the stochastic limit is shown in parentheses. Abbreviated organ or tissue designations are
used:

LLI wall = lower large intestine wall;
St wall = stomach wall;

Blad wall = bladder walt; and

Bone surf = bone surface.

L=

The use of the ALls listed first, the more limiting of the stochastic and non-stochastic ALls, will ensure that
non-stochastic effecls are avoided and that the risk of stochastic effects is limited to an acceptably low
value. If, in a particular situation involving a radionuclide for which the non-stochastic ALl is miting, the
use of that non-stochastic ALl is considered unduly conservative, the licensee or registrant may use the
stochastic ALl to determine the committed effective 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 (ALl,) that contribute to the committed
dose equivalent to the organ receiving the highest dose does not exceed unity, that is,  (intake [in uCi] of
each radionuclide/aLl,;) = 1.0. If there is an external deep dose equivalent contribution of Hy, then this
sum must be less than 1 - (Hy/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 uC,)
h (2000 hrs /working yr X 60 minvhr X 2 x 107l / min)
= _{iﬁ{ﬁ_ﬂcyml
2.4 x 10

exposures. The relationship between the DAC and the ALl s given by:

where 2 x 10% ml is the volume of air breathed per minute at work by the reference man under working
conditions of light work.

The DAC values relate to one of two modes of exposure: either external submersion or the internal
committed dose equivalents resulting from inhalation of radioactive materials. DACs based upon
submersion are for immersion in & semi-infinite cloud of uniform concentration and apply to each
radionuclide separately.

The ALI and DAC values include contributions to exposure by the single radionuclide named and any
ingrowth of daughter radionuclides produced in the body by decay of the parent. However, intakes that
include both the parent and daughter radionuclides should be treated by the general method appropriate
for mixtures.

The values of ALl and DAC do not apply directly when the individual both ingests and inhales a
radionuclide, when the individual is exposed to a mixture of radionuclides by either inhalation or ingestion
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or both, or when the individual is exposed to both internal and external irradiation, See 1200-02-05-.51.
When an individual is exposed to radioactive materials, which fall under several of the translocation
classifications of the same radionuclide (such as Class D, Class W, or Class Y), the exposure may be
evaluated as if ¥ were a mixture of different radionuciides.

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 radiclogical half-life of different radioisotopes.
For this reason, values are given for Class D, W, and Y compounds, even for very short-lived
radionuclides.

Table il "Effluent Concentrations"”

The columns in Table |l 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 Il are equivalent to the radionuclide
concentrations, which, if inhaled or ingested continuously over the course of a year, would produce a total
effective dose equivalent of 0.5 mSv (0.05 rem).

Consideration of non-stochastic limits has not been included in deriving the air and water effiuent
concentration limits because non-stochastic effects are presumed not to occur at or below the dose levels
established for individual members of the public. For radionuclides, where the non-stochastic limit was
governing in deriving the occupational DAC, the stochastic ALI was used in deriving the corresponding
airborne effluent limit in Table . For this reason, the DAC and airborne efftuent limits are not always
proparticnal, as was the case in the previous Schedule RHS 8-1.

The air concentration values listed in Table 1, Column 1 were derived by one of two methods. For those
radionuclides for which the stochastic limit is governing, the occupational stochastic inhalation ALI was
divided by 2.4 x 10°, relating the inhalation ALI to the DAC, as explained above, and then divided by a
factor of 300. The factor of 300 includes the following components: a factor of 50 to relate the 0.05 Sv (5
rem) annual occupational dose limit to the 1mSy (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 of 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 1, Column 3 was divided by 219. The factor of 219 is composed of a factor of 50, as described
above, and a factor of 4.38 refating occupalional 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 waler concentrations were derived by taking the most restrictive occupational stochastic oral
ingestion ALl and dividing by 7.3 X 10’. The factor of 7.3 x 10’ {ml) includes the following componenis: the
factors of 50 and 2 described above and a factor of 7.3 x 10° (ml), which is the annual water intake of the
reference man.

Note 2 of this schedule provides groupings of radionuclides, which are applicable to unknown mixtures of
radionuclides. These groupings, including occupational inhalation ALls and DACs, air and water efftuent
concentrations and releases to sewer, require demonstrating that the most limiting radionuclides in
successive classes are absent. The limit for the unknown mixture is defined when the presence of one of
the listed radionuclides cannot be definitely excluded as being present, sither from knowledge of the
radionuclide composition of the source or from actual measurements.,

Table Il "Releases to Sewers”

The monthly average concentrations for release to sanilary sewerage are applicable to the provisions in
1200-02-05-.122, The concentration values were derived by taking the most restrictive occupational
stochastic oral ingestion ALl and dividing by 7.3 X 10° (ml). The factor of 7.3 x 10° {mi) is compaosed of a
factor of 7.3 x 10° {ml), the annual water intake by a reference man, and a factor of 10, such that the
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concentrations, if the sewage released by the licensee were the only source of water ingested by a
reference man during a year, would result in a committed effective dose equivalent of 5 mSv (0.5 rem).

LIST OF ELEMENTS

Atomic Atomic
Name Symbol  Number Name Symbol  Number
Actinium Ac 89 Molybdenum Mo 42
Aluminum Al 13 Neodymium Nd 60
Americium Am 95 Neptunium Np a3
Antimony Sb 51 Nickel Ni 28
Argon Ar 18 Niobium Nb 41
Arsenic As 33 Nitrogen N 7
Astatine At 85 Osmium Os 76
Barium Ba 56 Oxygen o 8
Berkelium Bk g7 Palladium Pd 46
Beryllium Be 4 Phosphorus P 15
Bismuth Bi 83 Platinum Pt 78
Bromine Br 35 Plutonium Pu 94
Cadmium Cd 48 Polonium Po 84
Calcium Ca 20 Potassium K 19
Californium Cf a8 Praseodymium Pr 59
Carbon C 6 Promethium Pm 61
Cerium Ce 58 Protactinium Pa 91
Cesium Cs 55 Radium Ra 88
Chlorine Cl 17 Radon Rn 86
Chromium Cr 24 Rhenium Re 75
Cobalt Co 27 Rhedium Rh 45
Copper Cu 29 Rubidium Rb 37
Curium Cm a6 Ruthenium Ru 44
Dysprosium Dy 66 Samarium Sm 62
Einsteinium Es 99 Scandium Sc 21
Erbium Er 68 Selenium Se 34
Europium Eu 63 Silicon Si 14
Fermium Fm 100 Silver Ag 47
Fluorine F 9 Sodium Na 11
Francium Fr 87 Strontium Sr 38
Gadolinium Gd 64 Sulfur 8 16
Gallium Ga 31 Tantalum Ta 73
Germanium Ge 32 Technetium Tc 43
Gold Au 79 Telturium Te 52
Hafnium HE - 72 Terbium Tb 65
Holmium Ho 67 Thallium TI 81
Hydrogen H 1 Thorium Th 90
Indium In 49 Thulium Tm 69
lodine I 53 Tin 3Sn 50
Iridium Ir 77 THanium Ti 22
Iron Fe 26 Tungsten w 74
Mercury Hg 80 Uranium U 92
Krypton Kr 36 Vanadium \Y 23
Lanthanum La 57 Xenon Xe 54
Lead Pb 82 Yiterbium Yb 70
Lutetium Lu 71 Yitrium Y 39
Magnesium Mg 12 Zing Zn 30
Manganese Mn 25 Zirconium Zr 40
Mendelevium Md 101
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1 Hydrogen-3 Water, DAC 8E+4 8E+4 2E-5 tE-7 1E 3 tE-2
includes skin
absorption
Gas {HT or T3) Submersion : Use above values as HT and T2 oxidize in air and in the body to HTO.

4 Beryllium-7 W, all compounds 4E+4 2E+4 9E-6 3E-8 6E-4 6E-3
except those given
forY
Y, oxides, halides, - 2E+4 8E-6 3E-8 - -
and nijrates

4 Beryllium-10 W, see 'Be 1E+3 2E+2 6E-8 2E-10 - .

LLI wall . - - 2E-5 2E-4
{1E+3)
Y, see ‘Be - TE+ 6E-9 2E-11 -

6 Carbon-11° Monoxide - 1E+6 5E-4 2E-6 -

Dioxide - BE+5 3E-4 9E-7 - -

Compounds 4E+5 4E+5 2E-4 B6E-7 6E-3 6E-2
6 Carbon-14 Monoxide - 2E+8 7E-4 2E-6 - -
| Dioxids - 2E+5 9E-5 3E-7 - -

Compounds 2E+3 2E+3 1E-6 3E-9 3E-5 3E-4

7 Niirogen-132 Stbmersion! - - 4E-6 2E-8 - -

8 Oxygen-152 Submersion! . - 4E-6 2E-8 - -

9 Fluorine-18° D, fluorides of H, 5E+4 TE+4 3E-5 1E-7 - -
Li, Na, K, RBb, Cs, St wall - - - 7E-4 7E-3
and Fr {5E+4)

W, fluorides of Be, - 9E+4 4E-5 1E-7 - -
Mg, Ca, 5r, Ba,

Ra, Al, Ga, In, TI,

As, Sb, Bi, Fe, Ry,

Os, Co, Ni, Pd, Pi,

Cu, Ag, Au, Zn,

Cd, Hg, 8¢, Y, Ti,

Zr, V, Nb, Ta, Mn,

Te, and Re

Y, lanthanum - 8E+4 3E-5 tE-7 - -
fiuoride

11 Sodium-22 D, all compounds 4E+2 6E+2 3E-7 9E-10 BE-6 8E-5

11 Sodium-24 D, all compounds 4E+3 5E+3 2E-6 7E-9 5E-5 5E-4

i2 Magnesium-28 | D, all compounds 7E+2 2E+3 7E-7 2E-3 9E-6 9E-5

) except those given
for W
W, oxides, - 1E+3 b5E-7 2E-9 - -
hydroxides,
carbides, halides,
and nitrates

13 Aluminum-26 D, all compounds 4E+2 6E+1 3E-8 9E-11 6E-6 6E-5
except those given
for W .

W, oxides, - 9E+1 4E-8 1E-10 - -
hydroxides,

carbides, halides,

and nitrates

14 Silicon-31 D, ail compounds 9E+3 3E+4 1E-5 4E-8 1E-4 1E-3
except those given
forWandY
W, oxides, - 3E+4 1E-5 5E-8 - -
hydroxides,
carbides, and
nitrates
Y, aluminosilicate - 3E+4 1E-5 4E-8 -
glass

14 Silicon-32 D, see " si 2E+3 2E32 1E-7 3E-10 : -

LU wall - - - 4E-5 4£-4
(3E+3)
W, see ‘“Si - 1E+2 5E-8 2E-10 - -
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PRI : T e R s e S T AT s o Walter v o Coneen-.
Y coitiingestion D v DRG] et S ] e
e | Aty | AUEOD | oymy | WO | oD -
Y, see 1'Si - 5E+0 2E-9 7E-12 - -
15 Phosphorus-32 | B, all compounds 6E+2 9E+2 4E-7 1E-9 9E-8 9E-5
except phosphates
given for W
W, phosphates of - 4E+42 2E-7 5E-10 - -
Zﬂ2+, SS+I Mga+,
Fe®* Bi**, and
lanthanides
15 Phosphorus-33 { D, ses P 6E+3 8E+3 4E-5 1E-8 8E-5 8E-4
W, see " P . 3E+3 166 4E-9 -
16 Sulfur-35 Vapor - 1E+4 6E-6 2E-8 -
D, sulfides and 1E+4 2E+4 7E-6 2E-8 - -
sulfates except L1l wall - - - iE-4 1E3
those given for W (BE+3}
W, elemental B6E+3 - - - -
sulfur, sulfides of
Sy, Ba, Ge, Sn, Pb,
As, Sb, Bi, Cu, Ag,
Ay, Zn, Cd, Hg, W, - 2E+3 9E-7 3E-9 - -
and Mo. Suifates
of Ca, Sr, Ba, Ra,
As, Sp, and Bi
17 Chlorine-36 B, chiorides of H, 2E43 2E+3 1E-6 3E-9 2E-5 2E-4
Li, Na, K, Rb, Cs,
and Fr
W, chlorides of 2E+2 1E-7 3E-10 - -
lanthanides, Be,
Mg, Ca, Sr, Ba,
Ra, Al, Ga, In, T},
Ge, Sn, Pb, As,
Sb, Bi, Fe, Ru, Os,
Co, Rh, r, Ni, Pd,
P, Cu, Ag, Ay, Zn,
Cd, Hg, S, Y, Ti,
Zr, HE, V, Nb, Ta,
Cr, Mo, W, Mn, Tc,
and Re
17 Chtorine-38° D, see *°Cl 2E+4 4E+4 2E5 6E-8 - -
St wall - - - 3E-4 3E-3
(3E+4)
W, see °Cl - 5E+4 2E5 6E-8 - -
17 | Chioine3® | D, see *al 2E+4 5E+4 2E-5 7E8 - -
St wall - - - 5E-4 5E-3
{(4E+4)
W, see “°Cl - 6E+4 2E-5 8E-8 -
18 Argon-37 Submersion’ - . 1E+0 6E - -
18 Argon-39 Submersion’ - - 2E-4 8E-7 - -
18 Argon-41 Submersion’ - - 3E-6 1E-8 . -
19 Potassium-40 D, all compounds JE+2 AE+2 2E-7 6E-10 AE-6 4E-5
19 Potassium-42 D, all compounds 5E+3 5E+3 2E-6 7E-9 6E-5 6E-4
19 Potassium-43 D, all compounds BE+3 9E+3 4E-6 1E-8 9E-5 9E-4
19 Potassium-44- D, all compounds 2E+4 7E+4 3E-b 9E-8 - -
St wall - - - 5E-4 5E-3
(4E+4)
19 Potassium-45- | D, all compounds AE+4 1E+5 5E-5 2E-7 - -
St wall . - - 7E-4 7E-3
(5E+4)
20 Calcium-41 W, all compounds 3E+3 4E+3 2E-6 - - -
Bone surf Bone surf - 5E-9 6E-5 6E-4
(4E+3) (4E+3)
20 Calcium-45 W, all compounds 2E+3 8E+2 4E-7 1E-9 2E-5 2E-4
20 Calcium-47 W, all compounds 8E+2 9E+2 4E-7 1E-9 1E-5 1E-4
21 Scandium-43 Y, all compounds 7E+3 2E+4 9E-8 3E-8 1E-4 1E-3
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EE el -Ocgupalional Values - - 1 Effluent Concentrations 7 - Sowers
Atomip Sf s e e Col.1 | Col? | Cold 1 -Coll1:1 Col2 | - Monthly
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spEAnE : : : 5 BRI IS Rt IR oA I L Water o v Concens -
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21 Scandium-44m Y, all compounds 5E+2 7E+2 3E-7 1E-9 7E-6 7E-5
21 Scandium-44 Y, all compounds 4F+3 1E+4 5E-6 2E-8 BE-5 5E-4
21 Scandium-46 Y, all compounds 9E+2 2E+2 . 1E-7 3E-10 1E-5 1E-4
21 Scandium-47 Y, all compounds 2E+3 3E+3 1E-6 4E-9 . -
LLI wall - - - 4E-5 4E-4
{3E+3}
21 Scandium-48 Y, all compounds 8E+2 1E+3 6E-7 2E-9 1E-5 1E-4
21 Seandium-49° Y, all compounds 2E+4 S5E+4 2E-5 8E-8 3E-4 3E-3
22 Titanium-44 D, ali compounds 3E+2 1E+1 5E-9 2E-11 4E-6 4E-5
except those given
for W and ¥
W, oxides, - 3E+1 1E-8 4E-11 - -
hydroxides,
carbides, halides,
and nitrates
Y, SrTi03 - 6E+0 2E-8 BE-12 - -
22 Titanium-45 D, see " Ti 9E+3 3E+4 1E-5 3E-8 1E-4 1E-3
W, see " Ti - 4E+4 1E-5 5E-8 - -
Y, see 'Ti - 3E+4 1E5 4E-8 - N
23 Vanadium-47° | D, all compounds 3E+4 8E+4 3E-5 1E-7 - -
except those given St walf - - - 4E-4 4E-3
for W {3E+4} '
W, oxides, - 1E+5 4E-5 1E-7 -
hydroxides,
carbides, and
halides
23 Vanadium-48 D, see Ty BE+2 tE+3 5E-7 2E-9 9E-6 9E-5
W, see ™'V - 6E+2 3E-7 9E-10 - -
23 Vanadium-49 D, see 'V 7E+4 3E+4 1E-5 - - .
LU wall Bone surf - B5E-8 1E-3 1E-2
{9E+4) {3E+4)
W, see *'V - 2E+4 8E-6 2E-8 N .
24 Chromium-48 B, all compounds 6E+3 1E+4 5E-6 2E-8 BE-5 8E-4
except those given
forwandyY
W, halides and - 7E+3 3E-6 1E-8 -
nitrates
Y, oxides and - 7TE+3 3E-6 1E-8 -
hydroxides
24 Chromium-49° | D, see “°Cr 3E+4 8E+4 4E-5 iE-7 4E-4 4E-3
W, 568 " Cr - 1E+5 4E-5 iE-7 - -
Y, see *Cr - 9E+4 4E-5 1E-7 - -
24 Chromium-51 D, see “oCr 4E+4 SE+4 2E-5 6E-8 5E-4 BE-3
W, see TCr - 2E+4 1E-5 3E-8 - -
Y, see “°Cr - 2E+4 8E-6 3E-8 - R
25 Manganese-51° | D, all compounds 2E+4 S5E+4 2E-5 7E-8 3E-4 3E-3
except those given
for W
W, oxides, - BE+4 3E-5 8E-8 -
hydroxides,
halides, and
nitrates
25 Manganese- D, see ~ Mn 3E+4 9E+4 4E-5 iE-7 - -
52m St wall - - - 5E-4 5E-3
(4E+4)
W, see " 'Mn - 1E+5 4E-5 1E-7 - -
25 Manganese-52 | [, see °'Mn 7E+2 1E+3 5E-7 2E-9 1E-5 1E-4
W, see " Mn - 9E+2 4E-7 1E-9 - -
25 Manganese-53 | D, see°'Mn 5E+4 1E+4 5E-§ - 7E-4 7E-3
- Bone surf - 3E-8 - -
(2E+4)
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Tablel B Tahlell
Rt Occupatlonal VaEueS i Efﬂuent Concen!raticns : :._Rest.:a‘:;s;t.g:.
Aomie ] ' Gol 2 'f Coi 3 Col g 00! 2 = Monthly
S No. Hé_“_ﬂ?f_ﬂ_lfl_i{(:i?._z. - R inhatation "*Ayera;é-f-
R : ' T A Waler -1 “-Concen-
v} vIngestion 1 DAC B8 I B
Ay ;.-’;‘.:“ 6o | gy .--_‘.*-“.-"-;".'?-‘:‘-’.-.- :-‘;”‘?’f"-’_”-.-:: '-(g?:f}f;ﬁ) -
W, see “'"Mn - 1E+4 S5E-6 2E-8 -
o5 Manganese-54 | D, see” Mn 2E+3 9E+2 4E-7 1E-9 3E-5 3E-4
W, sea “TMn - 8E+2 3E-7 1E-8 - -
25 Manganese-56 | D, see” Mn SE+3 2E+4 6E-6 2E-8 7E-5 7E-4
W, see ° Mn - 2E+4 9E-6 3E-8 - -
26 lron-52 D, all compounds 9E+2 3E+3 1E-6 4E-9 1E-5 iE-4
except those given
for W
W, oxides, - 2E+3 tE-6 3E-9 - -
hydroxides, and
halides
26 tron-55 D, see ""Fe 9E13 2E+3 8E-7 3E9 1E-4 1E-3
W, see “Fe - 4E+3 2E-6 8E-9 - -
26 lron-59 D, see Fe 8E+2 3E+2 = 5E-10 1E-5 1E-4
W, see " Fe - SE+2 2E-7 7E-10 - :
28 lron-60 D, see “Fe 3E+1 BE+0 3E-9 9E-12 4E-7 4E-6
W, see "Fe - 2E+41 8E-9 3E-11 - N
27 Cobait-55 W, all compounds 1E+3 3E+3 1E-6 4E-9 2E-5 2E-4
except those given
forY
Y, oxides, - 3E+43 1E-6 4E-9 - -
hydroxides,
halides, and
nitrates
27 Cobalt-56 W, see °Co BE+2 3E+2 1E-7 4E-10 GE-6 6E-5
¥, see >Co AE+2 2E+2 BE-& 3E-10 - -
27 Cobalt-57 W, see °Co 8E+3 3E+3 1E-8 4E-9 6E-5 6E-4
Y, see °Co 4E+3 7E12 3E-7 9E-10 N N
27 Cobalt-58m W, see Co BE+4 9E+4 4E-5 1E-7 8E-4 8E-3
Y, see ~°Co - 6E+4 3E-5 9E-8 N -
27 Cobalt-58 W, see >°Co 2E+3 1E+3 5E-7 2E-9 2E-5 2E-4
Y, see Co 1E+3 7E+2 3E-7 1E-9 - -
27 Cobalt-60m"° W, see >°Co TE+6 4E+6 2E-3 6E-6 - N
Stwall - - - 2E-2 2E-1
{(1E+46)
Y, see ~°Co - 3E+6 1E-3 4E-6 - -
27 Cobalt-60 W, see "°Co BE+2 2E+2 7E-8 2E-10 3E-6 3E-5
Y, see °Co ?E+2 3E+1 1E-8 SE-11 - N
27 Cobalt-61% W, see " "Co 2E+4 6E+4 3E-5 9E-8 3E-4 3E-3
Y, see °Co 2E+4 BE+4 2E5 8E-8 - N
27 Cobalt-62m? W, see Co 4E+4 PE+5 7E-5 SE-7 N .
St wall - - - 7E-4 7E-3
(5E+4)
Y, see Co - 2E+5 6E-5 2E-7 - -
28 Nickel-56 B, afl compounds JE+3 2E+3 8E-7 3E-9 2E-5 2E-4
except those given
for W
W, oxides, 1E43 5E-7 2E-9 - -
hydroxides, and
carbides
Vapor - 1E+3 5E-7 2E-9 - -
28 Nickel-67 D, see ~ Ni 2E+3 5E+3 2E-6 7E-9 2E-5 2E-4
W, 568 " N - 3E+3 1E-6 4E-9 - .
Vapor - BE+3 3E-6 QE-9 - -
28 Nickel-59 D, see "Ni 2E+4 4E+3 2E-6 5E-9 3E-4 3E-3
W, see " Ni - 7E+3 3E-6 1E-8 - N
Vapor - 2E+3 8E-7 3E-9 - -
28 Nickel-63 D, see " Ni 9E+3 2E43 7E-7 2E-0 1E-4 1E-3
W, see " Ni - 3E+3 1E-6 4E-9 N X
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SO Tablel SR Lot Table b SEaa ;R;;;z;aeglld'
G 0. Oceupational Values .. | Effluent Concentralions |- 0 2 070
_Q_- S s Corat b :-.l_n_ha_latl_op : A” ce Wa[er ek 'j'égﬁfcég}e i
' sl ingestion S Lol SHDAG ] pnn i v IO R R
Cooo | Agey | AHBO) | oy | WOMMD G GiCHm) ) teien
Vapor - 8E+2 3E-7 1E-9 - -

28 Nickel-65 D, see "N BE+3 2E+4 1E5 3E-8 1E-4 1E-3
W, see “Ni - 3E+4 iES 4E-8 N -
Vapor - 2E+4 7E-6 2E-8 - )

28 Nicke!-66 0, see N 4E+2 2E+3 7E-7 2E-9 - -

LLT wall - - - 6E-6 6E-5
(5E+2)
W, see “Ni - 6E+2 3E-7 9E-10 - -
Vapor - 3E+3 1E-6 4E-9 -

29 Copper-60° D, all compounds 3E+4 9E+4 4E-5 1E-7 - -
excep! those given St wall - - - 4E-4 4E-3
forWandY {3E+4)

W, sulfides, - 1E+5 5E-5 2E-7 -

halides, and

nitrates

Y, oxides and - 1E+5 4E-5 1E-7 - -
hydroxides

29 Copper-61 D, see °Cu 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3
W, see Cu - 4E+4 2E-5 6E-8 - -
Y,see Cu - 4E+4 1E-5 5E-8 - -

29 Copper-64 D, see "'Cu 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3
W, 588 " Cu - 2E+4 1E5 3E-8 ] -
Y, see °Cu - 2E+4 9E-6 3E-8 - -

29 Copper-67 D, see °Cu 5E+3 8E+3 3E-6 1E-8 6E-5 6E-4
W, see Cu - 5E+3 2E-6 7E-9 : :
Y, see 'Cu - 5E+3 2E-6 6E-9 - -

30 Zinc-62 Y, all compounds 1E+3 3E+3 1E-6 4E-9 2E-5 2E-4

30 Zinc-63° Y, all compounds 2E+4 7E+4 3E-5 9E-8 - -

St wall - - - 3E-4 3E-3
(3E+4)

30 Zinc-65 Y, all cgompounds AE+2 3E+2 1E-7 4E£-10 5E-6 5E-5

30 Zinc-69m Y, all compounds 4E+3 7E+3 3E-6 1E-8 BE-5 6E-4

30 Zinc-69° Y, all compounds 6E+4 1E+5 BE-5 2E-7 8E-4 8E-3

30 Zinc-71m Y, alt compounds 6E+3 2E+4 7E-6 2E-8 8E-5 8E-4

30 Zing-72 Y, all compounds 1E+3 1E+3 5E-7 2E-9 tE-5 iE-4

31 Gallium-85° D, alf compounds 5E+4 2E+5 7E-5 2E-7 - -
except those given St wall - - - 9E-4 9E-3
forwW (BE+4)

W, oxides, - 2E+5 8E-5 3E-7 - -
hydroxides,

carbides, halides,

and nitrates

31 Gallium-66 D, see 65(—]51 1E+3 4E+3 1E-6 5E-9 1E-5 1E-4
W, see “Ga - 3E+3 TE-6 4E9 - :

31 Gallium-67 D, see “°Ga 7E+3 1E+4 6E-6 2E-8 1E-4 iE-3
W, see “°Ga . 1E+4 4E6 1E-8 - :

31 Galtium-68° D, see " Ga 2E+4 4E+4 2E-5 BE-8 2E-4 2E-3
W, see "Ga - 5E14 2E-5 7E-8 - -

3 Gallium-70° D, see Ga 5E+4 2E+5 7E-5 2E-7 - N

St walt - - - 1E-3 1E-2
(TE+4)
W, see “°Ga - 2E+b 8E-5 3E-7 - ;

31 Gatlium-72 D, see SBGa 1E+3 4E+3 1E-6 5E-9 2E-5 2E-4
W, see Ga - 3E43 1E-6 4E-9 - -

31 Gallium-73 B, see ""Ga 5E+3 2E+4 6E-6 2E-8 7E-5 7E-4
W, see > Ga - 2E+4 6E-6 2E8 - -

32 Germanium-66 D, all compounds 2E+4 3E+4 1E-5 4E-8 3E-4 3E-3
except those given
for W
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i g S Occupational Values - - Effluent Concentrations :B-‘g‘éis;zt?.
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MO e e e ey | i Inhalation RIS ERRRERRRI ,é;erage
R Ingestion_ : X L DAC 5 . R, YR [ Bt bt R
A attaen | ALLCh - mne b Gy o (uCifmiy | tation
S AL | AMOCD ] oy | GOIMD ) GiCim) e
W, oxides, - 2E+4 8E-6 3E-8 - -
sulfides, and
] halides
32 Germanium-67° | D, see " Ge 3E+4 9E+4 4E-5 1E-7 - -
St wall - - - 6E-4 6E-3
- (4E+4)
W, see Ge - 1E+5 4E-5 1E-7 - -
32 Germanium-68 | D, see “Ge 5E+3 4E+3 2E-6 5E-9 6E-5 6E-4
W, see “Ge - 1E+2 4E-8 1E-10 E -
32 Germanium-69 | D, see “°Ge 1E+4 2E+4 6E-6 2E-8 2t-4 2E-3
W, see " Ge - 8E+3 3E-6 1E-8 N -
3z Germanium-71 | D, see "°Ge 5E+5 4E45 2E-4 6E-7 7E-3 7E-2
W, see Ge - 4E+4 2E-5 BE-8 -
32 Germanium-75° | D, see " °Ge 4E+4 BE+4 3E-5 1E-7 - -
St wall - - - 9E-4 9E-3
= (FE+4)
W, see  Ge - 8E+4 4E-85 1E-7 - -
3z Germanium-77 | D, see “Ge 9E+3 tE+4 4E-6 iE-8 1E-4 1E-3
T
W, see " Ge - 6E+3 2E-6 BE-9 - -
32 Germanium-78° | D, see Ge 2E+4 2E+4 9E-6 3E-8 - R
Stwall - - - 3E-4 3E-3
- (2E+4)
W, see  Ge - 2E+4 9E-6 3E-8 - -
33 Arsenic-69° W, all compounds 3E+4 1E+5 5E-5 2E-7 - -
St wall - - - 6E-4 6E-3
{4E+4)
33 Arsenic-70° W, all compounds 1E+4 5E+4 2E-5 7E-8 2E-4 2E-3
33 Arsenic-71 W, all compounds 4E+3 5E+3 2E-6 6E-9 5E-5 SE-4
33 Arsenic-72 W, all compounds gE+2 1E+3 6E-7 2E-9 1E-5 1E-4
33 Arsenic-73 W, all compounds 8E+3 2E+3 7E-7 2E-9 1E-4 1E-3
33 Arsenic-74 W, all compounds 1E+3 8E+2 3E-7 1E-8 2E-5 2E-4
33 Arsenic-76 W, afl compounds 1E+3 1E+3 6E-7 2E-9 1E-5 1E-4
33 Arsenic-77 W, all compounds 4E+3 HE+3 2E-6 7E-8 - -
LLI wall - - - 6E-5 6E-4
{(BE+3}
33 Arsenic-78° W, all compounds 8E+3 2E+4 9E-6 3E-8 1E-4 1E-3
34 Selenium-70° D, all compounds 2E+4 4E+4 2E-5 5E-8 1E-4 1E-3
except those given
for W
W, oxides, 1E+4 4E+4 2E-5 6E-8 - -
hydroxides,
carbides, and
elemental Se
34 Selenium-73m° | D, see '"Se BE+4 2E+5 6E-5 2E-7 AE-4 4E3
W, see ' Se 3E+4 1E+5 6E-5 2E-7 - N
34 Selenium-73 D, see Se 3E+3 1E+4 5E-6 2E-8 4E-5 4E-4
W, see ' USe - 2E+4 7E-6 2E-8 - .
34 Selenium-75 D, see 'Se 5E+2 7E+2 3E-7 iE-9 7E-6 7E-5
W, see ""Se - 6E+2 3E-7 8E-10 - R
34 Selenium-79 D, see “Se 6E+2 8E+2 3E-7 1E-9 8E-8 8E-5
W, see ' "Se - 6E+2 2E-7 BE-10 - -
34 Selenium-8im° | D, see ' Se 4E+4 7E+4 3E-5 9E-8 3E-4 3E-3
W, see ''Se 2E+4 7E+4 3E-5 1E-7 -
34 Selenium-81° D, see 'Se 6E+4 2E+5 9E-5 3E-7 - N
St wall - - - 1E-3 1E-2
(BE+4)
W, see U5g - 2E+5 1E-4 3E-7 - .
34 Sefenium-83° | D, see "'Se 4E+4 1E+5 SE-5 2E-7 4E-4 4E-3
W, see "'Se 3E+4 1E+5 5E-5 2E-7 N R
35 Bromine-74m°__| D, bromides of H, 1E+4 4E+4 2E-5 5E-8 - -
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S mablel ] gape ] (Table
R  Oemmliion | it Goaors | P
Atomic | g [ Col1 | ColL2 | Col3 | ColLi ] Cole | Monthy
: Radlonuchde T N Cinhalation— | A'r Water ‘é;ﬁﬁe
wIngastion | cn v EDAG i iy B IR
S| Ay [ AREED | oy | GOD el R
Li, Na, K, Rb, Cs, St wall - - - 3E-4 3E-3
and Fr (2E+4)
W, bromides of - AE+4 2E-5 6E-8 - -
lanthanides, Be,
Mg, Ca, Sr, Ba,
Ra, Al, Ga, In, TH,
Ge, Sn, Pb, As,
8b, B4, Fe, Ru, Os,
Co, Rh, Ir, Ni, Pd,
Pt, Cu, Ag, Au, Zn,
Cd, Hg, 8¢, Y, Ti,
Zr, Hi, V, Nb, Ta,
Mn, Tc, and Re
36 Bromine-74° D.sea’ "Br 2E+4 7E+4 3E-5 1E-7 - .
St wall - - - 5E-4 5E-3
(4E+4)
W, see " Br - 8E+4 4E-5 1E-7 -
35 Bromine-75° D,see ™ 3E+4 SE+4 2E5 7E-8 . N
St wall - - - 5E-4 5E-3
(4E+4)
W, see ' "Br - BE+4 2E-5 7E-8 - -
a5 Bromine-76 D, see  "Br AE+3 5E+3 2E-6 7E-9 5E-5 5E-4
W, see ' "Br - 4E+3 2E-6 6E-9 B -
35 Broming-77 D, see " Br 2E+4 2E+4 1E-5 3E-8 2E-4 2E-3
W, see " 'Br - 2E+4 8E-6 3E-B - :
35 Bromine-80m | D, see ' "'Br 2E+4 2E+4 7E-6 2E-8 3E-4 3E-3
W, see By - 1E+4 6E-6 2E-8 :
35 Bromine-80° D, see ' "Br SE+4 2E+45 8E-5 3E-7 - X
St wall - - - tE-3 1E-2
(9E+4)
W, see By - 2E+5 9E-5 3E-7 . -
35 Broming-82 D, see ' "Br 3E+3 4E+3 2E-6 6E-9 4E-5 4E-4
W, see " "Br - 4E+3 2E-6 5E-9 . :
35 Bromine-83 D, see " "Br 5E+4 BE+4 3E-5 9E-8 - N
St wall - - - 9E-4 gE-3
(FE+4)
W, see ' "Br - 6E+4 3E-5 9E-8 . -
35 Bromine-84~ D, see MBr 2E+4 6E+4 2E-5 8E-8 A .
St wall - - - 4E-4 4E.3
{3E+4)
W, see " "Br - 6E+4 3E5 9E-8 - -
36 Krypton-74° Submersion' - - 3E-6 1E-8 - -
36 Krypton-76 Submersion’ - - 9E-6 4E-8 - N
36 Krypton-77" Submersion’ - 4E-6 2E-8 ~
36 Krypton-79 Submersion - 2E-5 . 7E-8 -
36 Krypton-81 Submersion - 7E-4 aE-6 - .
36 Krypton-83m™ Submersion’ - 1E-2 5E-5 - -
36 Krypton-85m Submersion’ - 2E5 1E-7 N -
36 Krypton-85 Submersion’ - 1E-4 7E-7 - -
36 Krypton-87° Submersion’ - 5E-6 2E-8B - -
36 Krypton-88 Submersion’ - - 2E-6 9E-9 - .
37 Rubidium-79> D, all compounds 4E+4 1E+5 5E-5 2E-7 - -
St wall - - - 8E-4 8E-3
{6E+4)
37 Rubidium-81m° | D, alt compounds 2E+5 3E+5 1E-4 5E-7 - -
St wall - - - 4E-3 4E-2
{3E+5)
37 Rubidium-81 D, all compounds 4E+4 5E+4 2E-5 7E-8 5E-4 5E-3
37 Rubidium-82m D, all compounds 1E+4 2E+4 7E-6 2E-8 2E-4 2E-3
37 Rubidium-83 D, all compounds BE+2 1E+3 4E-7 1E-8 9E-6 9E-5
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"~ Tabte ll

ST Table bl S e Table (e :
ISR - Occupalional Values - .| ‘Effluent Concenltrations .E_‘esl‘;?f;z“’__'
CAtomie S| gk Col 1] Col 2 ] 0ol 8 Col 1 0ol 2. "Monthiy
No. Rad;onuellde A ™ 30@'. 1 mhalton Averagj;
Egens coO0mal e e ar | concen:
CAngastion: 4 e o PAC ey | ey | ation
e o] aue | AYEOY gy luGmh) | (wGim Lt
a7 Rubidium-84 B, alt compounds 5E+2 BE+2 3E-7 1E-9 7E-6 7E-5
37 Rubidium-86 B, all compounds 5E+2 BE+2 3E-7 1E-9 7E-6 7E-B
37 Rubidium-87 D, all compounds tE+3 2E+3 6E-7 2E-9 1E-5 tE-4
a7 Rubidium-88~ D, all compounds 2E+4 6E+4 3E-5 9E-8 - -
Stwall - - - 4E-4 4E-3
(BE+4)
37 Rubidium-89° D, all compounds AE+4 1E+5 BE-5 2E-7 - ;
St wall - . - 9E-4 9E-3
(6E+4)
38 Strontium-80° D, all soluble 4E+3 1E+4 5E-6 2E-8 6E-5 6E-4
COanOUI"'IdS except
SrTI03
Y, all insoluble 1E+4 5E-6 2E-8 -
compounds and
SrTi0s
38 Strontium-81° D, sea 2°Sr 3E+4 8E+4 3E-5 1E-7 3E-4 3E-3
Y, see "0Sr 2E+4 8E+4 3E5 167 - -
38 Strontium-82 D, see "05¢ 3E+2 4E+2 2E-7 6E-10 - -
LLI wall - . - 3E-6 3E-5
(2E+2)
Y, see oSy SE+2 9E+1 4E-8 1E-10 - -
38 Strontium-83 13, see oSy 3E+3 7E+3 3E-6 1E-8 3E-5 3E-4
Y, see " 8r 2E+3 4E+3 1E-6 5E-9 - -
38 Strontium-85m- | D, see "°Sr 2E+5 6E+5 3E-4 9E-7 3E-3 3E-2
Y, see "oSr . 8E+5 4E-4 1E-6 - -
38 Strontium-85 D, see 20Sr 3E+3 3E+3 1E-6 4E-9 4E-5 4E-4
Y, see” Sr - 2E+3 8E-7 2E-9 - -
3g Strontium-87m | D, see " S¢ 5E+4 1E+5 5E-5 2E-7 6E-4 6E-3
Y, see 0S¢ 4E+4 2E+5 6E-5 2E-7 - :
38 Stroatium-89 D, see “'Sr 6E+2 8E+2 4E-7 1E-9 - -
LLI wall - - - 8E-6 8E-5
(6E+2)
Y, see oSt SE+2 1E+2 6E-8 2E-10 -
38 Strontium-90 D, see "oSr 3E+1 2E+1 8E-9 - - .
Bone surf Bone surf - 3E-11 5E-7 SE-0
(4E+1) (2E+1)
Y, see St - 4E+0 2E-9 6B-12 N T
38 Strontium-a1 D, see VSr 2E+3 6F+3 2E-8 8E-9 2E-5 2E-4
Y, see gy - 4E+3 iE-6 5E-9 - .
38 Strontium-92 D, see VS¢ 3E+3 9E+3 AE-6 1E-8 4E-5 AE-4
Y, see 0°Sr - 7E+3 3E-6 9E-9 - -
39 YHriun-86m- W, all compounds 2E+4 BE+4 2E-5 8E-8 3E-4 3E-3
except those given
for Y
Y, oxides and - 5644 2E-5 8E-8 -
hydroxides
39 Yitrium-86 W, sea 2oy 1E+3 3E+3 1E-6 5E-9 2E-5 2E-4
Y, seg oY - 3F+3 1E-6 5E-9 - -
39 Yiium-87 W, see Y 2E+3 3E+3 1E-6 5E-9 3E-5 3E-4
Y, see oy - 3E+3 1E-6 5E-9 - N
ag Yitrium-88 W, see Y TE+3 3E+2 1E-7 3E-10 1E-5 1E-4
Y, see oy . 2E+2 1E-7 3E-10 X -
a9 Yitrium-20m W, 588 Y 8E+3 1E+4 5E-6 2E-8 1E-4 1E-3
Y, see oY . 1E+4 5E-6 2E-8 - -
39 Yitrium-20 W, sea Ty 4E+2 7E+2 3E-7 9E-10 - -
LL! wall - - - 7E-6 7E-5
{5E+2)
Y, see oy - BE+2 3E-7 9E-10 - :
39 Yitrium-91me W, see Y 1E+5 2E+5 1E-4 3E-7 2E-3 2E-2
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Table | Tablel R;Z‘;feg’m
R o Oceupationaf Values . Eﬁluent Concentral:ons A Sewers -
momie | pgonucte | ass [ OLT T Gi? T Gols | GaT T Goiz | Mamy
~No. TR e oy inhalalion Air g :-_.___W t .__g;ﬁ?;%e
| s | e m%%ﬁn i | pcam) | iston
Y. see oY - 5E15 7E-5 5E7 . -
39 Yitriurmn-91 W, see oy SE+2 2E4+2 7E-8 2E-10 - -
LLE wail - - - 8E-6 8E-5
(BE+2)
Y, ses oY - 1E+2 5E-8 2E-10 N -
39 Yirium-92 W, see o0y 3E+3 9F+3 4E-6 1E-8 4E-5 4E-4
Y, see oy - 8E:3 3E6 1E-8 N -
39 Yitrium-93 W, see oy tE+3 AE+3 1E-6 4E-9 2E-5 2E-4
Y, sea oy - 2E+3 1E-6 3E-9 N
39 Yttrium-94° W, see Y 2E+4 8E+4 3E-5 1E-7 - -
St wall - - - 4E-4 A4E-3
{3E+4)
Y, see oY - 8E+4 3E-5 1E-7
39 Yitrium-95° W, see o7y 4E+4 2E+5 BE-5 2E-7 - :
St wall - - - 7E-4 7E-3
{6E+4)
Y, see oY - 1E+5 BE-5 2E-7 - -
40 Zirconium-86 D, all compounds 1E+3 4E+3 2E-6 B6E-9 2E-5 2E-4
except those given
forwandyY
W, oxides, - 3E+3 1E-6 4E-9 - -
hydroxides,
halides, and
nitrates
Y, carbide - 2E43 1E-6 3E-9 - -
40 Zirconium-88 D, see "oz 4E+3 2E4+2 9E-8 3E-10 5E-5 5E-4
W, see " Z7 . BE+2 2E-7 7E-10 - -
Y, see oZr - 3E+2 167 4E-10 5 5
40 Zirconium-89 D, see °°Zr 2E+3 4E43 1E-6 5E-9 2E-5 2E-4
W, see L Z¢ - 2E+3 1E6 3E-9 5 5
Y, see °7r . 2E+3 1E-6 3E-9 - -
40 Zirconium-93 D, see Bz, 1E+3 6E+0 3E-9 - - -
Bone surf Bone surf - 2E-11 4E-5 4E-4
(3E+3) (2E+1)
W, see 2ozr : 2E+1 1E-8 X N -
Bone surf - 9E-11 - N
{BE+1)
Y, sea oz - BE+1 2E-8 - - N
Bone surf - 9E-11 - -
{(7TE+1)
40 Zirconium-95 D, see o7 1E+3 1E+2 5E-8 - 2E-5 2E-4
- Bone surf - 4E-10 - -
(3E+2)
W, see 85 - 4E+2 2E-7 5E-10 B
Y, see ozr . 3E+2 1E7 4E-10 - -
40 Zirconium-97 D, see %2 8E+2 2E+3 8E-7 3E-9 9E-6 QE-5
W, see BbZr - 1E+3 BE-7 2E-9
Y. see SOz - 1E+3 5E-7 2E-9 :
41 Niobium-88° W, all compounds 5E+4 2E+5 9E-5 3E-7 - -
except those given St wall - - - 1E-3 1E-2
forY {7TE+4)
Y, oxides and - 2E+5 9E-5 3E-7 -
hydroxides
4 Nicbium-89° W, see °Nb 1E+4 4E+4 2E-5 8E-8 1E-4 1E-3
(66 min) Y, see "Nb - 4E+4 2E5 5E-8 - -
41 Niobium-89 W, see ©OND 5E+3 2E+4 8E-6 3E-8 7E-5 7E-4
(122 min} Y, see °Nb - 2E+4 6E-6 2E-8 - -
41 Niobium-90 W, see "Nb 1E43 3E+3 1E-8 4E-9 1E-5 1E-4
Y, see °Nb - 2E+3 1E-6 3E-9 - -
4 Niobium-93m W, see Nb 9E+3 2E+3 8E-7 3E-9 - .

17




“Table IH :

: Table t . Table K
Sl 71 Oceupational Values Efﬂuent Concentrauons : R‘g‘ﬁ‘;ﬁ t°.
Aome | pogonuotde | Cmss | 02T T o2 T col I - B -
Heia st ERRIERIERAEVORERE: RERIESEREY 0{31 fnhalauon o 'Air s B ':'Walef S B 'é:ﬁfgf-f :
| ingoston ALI ci DAC | By | cimy | ration
CALLECH (" ) -(uCl’m!) 2K (HCifml) | (uChmb (uCimi) -
LLI wall - - - 2E-4 2E-3
{1E+4)
) Y, see m:‘Nb - 2E+2 7E-8 2E-10 - -
41 Niobium-94 W, see Nb 9E+2 2E+2 8E-8 3E-10 1E-5 1E-4
Y, see ND . 2E+1 6E-9 2E-11 - :
41 Niobium-95m W, see ""Nb 2E+3 3E+3 iE-6 4E-9 - -
LLI wall - - - 3E-5 3E-4
(2E+3)
¥, see "°Nb . 2E+3 9E-7 3E-9 - -
41 Niobium-95 W, see Nb 2E+3 1E+3 5E-7 2E-9 3E-5 3E-4
Y, see °Nb - 1E+3 5E-7 PE-9 - :
41 Niobium-96 W, see “Nb 1E+3 3E+3 1E-6 4E-9 2E-5 2E-4
Y, see “Nb - 2E+3 1E-6 3E-9 - .
41 Niobium-97° W, ses Nb 2E+4 8E+4 3E-5 1E-7 3E-4 3E-3
Y, see °Nb - 7E+4 3E-5 1E-7 - -
41 Niobium-98° W, ses ©°Nb 1E+4 GE+4 2E-5 8E-8 2E-4 2E-3
Y, see “Nb - BE+4 2E-5 7E-8 - -
42 Molybdenum- D, all compounds 4E+3 7E43 3E-6 1E-8 3E-5 3E-4
a0 except those given
forY
Y, oxides, 2E+3 5E+3 2E-6 6E-9 -
hydroxide, and
MoS;
42 Maolybdenum- D, see g70Mo 9E+3 2E+4 7E-6 2E-8 6E-5 6E-4
93m Y, see Mo 4E:3 1E+4 6E-6 2E-8 - -
42 Molybdenum- D, see W10 4E+3 5E+43 2E-6 8E-9 5E-5 5E-4
93 Y, see Mo 2E+4 SE+2 BE-8 2E-10 -
a2 Molybdenum- | D, see Mo 2E+3 3E+3 1E-6 4E-9 - -
99 LLI wall . - - 2E-5 2E-4
(1E+3)
Y, se8 " Mo 1E+3 1E+3 6E-7 2E-9 .
42 Mol¥bdenum- D, see Mo 4E+4 1E45 BE-5 2E-7 - -
101 St wall - . - 7E-4 7E-3
{BE+4)
Y, see Mo - 1E+5 6E-5 2E-7 - .
43 Technstium- D, alt compounds 7E+4 2E+5 6E-5 2E-7 1E-3 iE-2
93m> except those given
for W
W, oxides, - 3E+5 1E-4 4E-7 - -
hydroxides,
halides, and
nitrates
43 Technetium-93 D, see HJ?“TC 3E+4 7E+4 3E-5 1E-7 4E-4 4E-3
W, see ¢ - 1E+5 4E-5 1E-7 - N
43 Technetium- D, see e 2E+4 4E 4 2E-5 6E-8 3E-4 3E-3
94m” W, see 2 e - 6E+4 2E-5 8E-8 - ;
43 Technetium-24 | D, see T 9E+3 2E14 8E-6 3E-8 1E-4 1E-3
W, see 2T - 2E+4 1E-5 3E-8 - .
43 Technetium- D, see e 4E+3 5E+3 2E-6 8E-9 BE-5 5E-4
95m W, see 2 ¢ - 2E+3 8E-7 3E-9 - -
43 Technetium-85 | D, see " "Tc 1E+4 2E+4 9E-6 3E-8 1E-4 1E-3
W, see 2 T¢ . 2E+4 BE-6 3E-8 - -
43 Technetium- D, see g3’"’!‘0 2E+5 3E+6 1E-4 4E-7 2E-3 2E-2
96m* W, see "¢ - 2E+5 1E-4 3E-7 - -
43 Technetium-96 | D, see "' Tc 2E+3 3E+3 1E-6 5E-9 3E-5 3E-4
W, see SJT"TC - 2E+3 9E-7 3E-9 - -
43 Technetium- D, see - "To 5E+3 7E43 3E-6 - BE-5 6E-4
97m - St Wall - 1E-8 - -
(7E + 3)
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“Table 1l -

Table[ o Table § i
S L Occupational Values : Effluent Cohdéni;alien's g :F_‘esti?,f;z to.
_.Atgmgc_:_j._f; "ﬁéqibﬁh';}lia e ol o GOL'.1 T Cor 2" [ o3 Col1 1" Colz | g Monzmy
Ee e !:\18?(55}183 ALE ("ic*) (u%):r'(n:ﬂ) (pC;{mg 1 (uCifm) -f-'.:'(tf'a’."on ':g.
SRR AR \ S SuCimi)
W, seo o To - E BE-7 2E-9 : -
43 Technetium-87 | D, see T 4E+4 5E+4 2E-5 7E-8 5E-4 5E-3
W, see "o - 6E+3 2E-6 8E-9 - -
43 Technetium-98 | D, see s 1E+3 2E+3 TE-7 2E-9 1E-5 1E-4
W, see " Tc - 3E+2 167 4E-10 - 5
43 Fechnetium- D, see e 8E+4 2E+5 BE-5 2E-7 1E-3 1E-2
99m W, see T E 2E+5 1E-4 3E-7 N -
43 Technetium-99 | D, see 7" 4E+43 5E+3 2E-6 - 6E-5 6E-4
- Stwall - 8E-9 - -
(6E+3)
W, see - Tc - 7TE+2 3E-7 9E-10 - .
43 Technetium- D, see "' To 9E+4 3E+5 1E-4 5E-7 - -
1012 Stwall - - - 2E-3 2E-2
(1E45)
W, see "Tc - 4E+5 2E-4 5E-7 - -
43 Technetium- D, see " Tc 2E+4 7E+4 3E-5 1E-7 - -
104° Stwall - - - 4E-4 4E-3
(RE+4)
W, see vam.. . - 9E+4 4E-5 tE-7 - -
44 Ruthenium-34° | D, all compounds 2E+4 4E+4 2E-5 6E-8 2E-4 2E-3
except those given :
forwandy
W, halides - GE+4 JE-5 9E-8 - -
Y, oxides and - 6E+4 2E-5 8Et-8 - -
hydroxides
44 Ruthenium-97 | D, see > Ru 8E+3 2E+4 8E-6 3E-8 1E-4 1E-3
W, sea ¥ Ru 1E+4 5E-6 2E-8 -
¥, see Ru - 1E+4 5E-6 2E-8 - -
a4 Ruthenium-103 | D, see  Au 2E+3 2E+43 7E7 2E-9 3E-5 3E-4
W, see Fru 1E+3 4E-7 1E-9 -
Y, see " Ru - 6E+2 3E-7 9E-10 : :
44 Ruthenium-105 | D, see T Ru BE+3 1E+4 6E-6 2E-a 7E-5 7E-4
W, see " Ru 1E+4 6E-6 2E-8
Y, see “Ru - 1E+4 5E-6 2E-8
44 Ruthenium-106 | D, see ' Ru 2E+2 9E+1 4E-8 1E-10 - -
LLI wall . - - 3E-6 3E-5
(PE+2)
W, see B - 5E+1 2E-8 8E-11 - -
Y, see * Ru - 1E+1 5E-9 2E-11 - N
45 Rhodium-99m D, all compounds 2E+4 6E+4 2E-5 8E-8 2E-4 2E-3
except those given
forwandy
W, halides : 8E+4 3E-5 1E-7 - i
Y, oxides and - 7E+4 3E-5 OE-8 - -
hydroxides
45 Ahodium-99 D, see RHh 2E+3 3E+3 1E-6 4E-9 3E-5 3E-4
W, see ©"Rh ] 2E+3 9E-7 3E-9 - 3
Y, see " "Rh - 2E+3 8E-7 3E-9 . -
45 | Rhodum-100 | D, see “"Rh 2E+3 5E+3 5E-6 7E-9 2E5 2E-4
W, see “""Rh - 4E+3 2E-6 6E-0 - :
Y, see 2 Ah - 4E+3 266 5E-9 - -
45 Rhoditm-101m | D, see "R 6E+3 1E+4 5E-6 2E-8 BE-5 BE-4
W, see "Rh - 8E+3 4E-6 1E-8 - -
Y, see - Rh - 8E+3 3E-6 1E8 . -
45 Rhodium-101 D, see R 2E+3 BE+2 2E-7 7E-10 3E5 3E-4
W, see " "Bh - 8E+2 3E-7 1E-9 - .
Y, see “"Rh - 2E+2 BE-8 2E-10 - -
45 Rhodium-102m | D, ses °~"Rh 1E+3 5E+2 PE-7 7E-10 - .
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S Tablel

 Tabled no

“Table It

o . Occupational Values - Effluent Concentrations _B%ﬁ;ﬁto_
Alomile ] L Col 1 ] iCot 2 ] Col. 8] "Col 1l Col2 | Monthly.
: ingestion e DAG T
Aoy | AN | ey | GCimb. |
LLI wall - - -
{1E+3)
W, see VTRh - 4E+2 2E-7 5E-10 - -
¥, see " "Rh - 1E+2 5E-8 2E-10 - -
a5 Rhodium-102 D, see " TRh BE+2 9E+1 4E-8 1E-10 BE-6 8E-5
W, see "R - 2E+2 7E-8 2E-10 - -
Y, see 2 Rh - BE+1 2E-8 8E-11 - -
45 Rhodium- D. see " "Rh 4E+5 1E+6 5E-4 2E-B 6E-3 6E-2
103m° W, see 7™ Rnh R TE+6 5E-4 2E-6 B ;
' Y, see CTRh - 1E+6 5E-4 2E6 - ;
5 Rhodium-105 | D, see "Rh 4E+3 1E+4 5E-6 2E-8 : 5
LLI wall - - - 5E-5 5E-4
(4E+3)
W, see """Rh - 6E+3 3E-6 9E-9 - -
Y, see " Rh - 6E+3 2E-B BE-9 - -

45 Rhodium-106m | D, see "°"Rh 8E+3 3E+4 1E-5 4E-8 1E-4 iE-3
W, see TR - 4E+4 2E-5 5E-8 - -
Y, see " "Rh - 4E+4 1E-5 5E-8 - -

45 Rhodium-1072 | D, see " Rh 7E+4 2E+5 1E-4 3E-7 . -

St wall - - - 1E-3 iE-2
{9E+4)

W, see ~ Rh - 3E+5 1E-4 4E-7 -

Y,see " "Rh X 3E+5 1E-4 3E-7 N -

46 Palladium-100 D, all compounds 1E+3 1E43 6E-7 2E-9 2E-5 2E-4
except those given
forwandyY
W, nilzates - 1E+3 5E-7 2E-9 - -
Y, oxides and - 1E+3 6E-7 2E-9 - -
hydroxides

46 Palladium-101 | D, see ""°Pd 1E+4 3E+4 1E-5 5E-8 2E-4 2E-3
W, see | "°Pd - 3E+4 iE-5 5E-8 - -
Y, see ' opd - 3E+4 tE-5 4E-8 -

46 Palladium-103 | D, see ' Pd 6E+3 6E+3 3E-6 9E-9 - -

UL wall B - : 1E-4 1E-3
{7TE+3)
W, see | °Pd - 4E+3 2E-6 6E-9 : N
Y, see ' Pd - 4E+3 1E-6 5E-9 - .
46 Palladium-107 | D, see ""°Pd 3E+4 2E+4 9E-6 - R -
LLI wall Kidneys - 3E-8 BE-4 5E-3
(4E-+4) {2E+4)
W, see ' Pd . 7E+3 3E-6 1E-8 N -
Y, 586 " Pd - 4E+2 2E-7 BE-10 N .

46 Palladium-109 | D, see ""°Pd 2E+3 6E+3 3E-6 9E-9 3E-5 3E-4
W, see | °Pd - 5E+3 2E-6 8E-0 - -
Y, see Pd - 5E+3 2E-6 6E-9 -

47 Silver-102° D, all compounds 5E+4 2E+5 8E-5 2E-7 - -
except those given St wall - - R OE-4 9E-3
forwandy {6E+4)

W, nitrates and - 2E+5 9E-& 3E-7 -

sulfides

Y, oxides and - 2E+5 8E-5 3E-7 - -
hydroxides .

47 Silver-103° D, see ' Ag 4E+4 1E+5 4E-5 iE-7 5E-4 563
W, see | “Ag - 1E+5 5E-5 2E-7 - R
Y, see ' Ag - 1E+5 BE-5 2E-7 - -

47 Silver-104m- D, see ' “Ag 3E+4 9E+4 4E-5 1E-7 4E-4 4E-3
W, see | “Ag - {E+5 5E-5 2E-7 N -
Y, sea | “Ag - 1E+5 5E-5 287 - R

47 Silver-104° D, see "“Ag 2E+4 7E+4 3E-5 1E-7 3E-4 3E-3
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S Tabled

“Fable Il ;-

EROCEEE N : S Tabledl: b
SRR . Occupalional Values . | Effiuent Concentrations | F%eases to
Ao | Radionucide | - _Co i T Coiz I G 1" Coli T Golz | Monthly -
ENQLE T S ol e !n_ha_!atz_or_\ o iA'i{-""”” : "'W:a{t:ei." gﬁf;%e_:::
ANGG) | AUEO) | gy | GG | GCim) | mion
. 1E+5 6E-5 2E-7 -
- 1E+5 6E-5 2E-7 - -
47 Silver-105 3E+3 1E+3 4E-7 1E-9 4E-5 4E-4
- 2E+3 7E-7 2E-9 - -
- 2E+3 7E-7 2E-9 - -
47 Silver-106m 8E+2 TE+2 3E-7 1E-9 1E-5 1E-4
- 9E+2 4E-7 1E-9 - -
- 9E+2 4E-7 1E-9 - -
47 Silver-106° 6E+4 2E+5 8E-5 3E-7 - -
St wall - - - 9E-4 9E-3
{6E+4)
W, see | Ag - 2E+5 9E-5 3E-7 - -
Y, see | °Ag - 2E+5 8E-5 3E-7 - -
47 Silver-108m D, see | °Ag BE+2 2E+2 8E-8 3E-10 YE-§ 9E-5
W, see ' “Ag - 3E+2 1E-7 4E-10 - .
Y, see "*Ag - 2E+1 1E-8 3E-11 - -
47 Silver-110m D, see ' “Ag 5E+2 1E+2 5E-8 2E-10 BE-6 6E-5
W, see 102A9 - 2E+2 8E-8 3E-10 - -
Y, see  -Ag - 9E+1 4E-8 1E-10 - -
47 Silver-111 D, see ''Ag QE+2 2E+3 AE-7 .- - -
LLI wall Liver - 2E-9 2E-5 2E-4
{1E+3) {2E+3)
W, see ' Ag - 9E+2 4E-7 1E-9 . ;
Y, see WZAg - 9E+2 4E-7 1E-9 - -
47 Siver-112 D, ses Ay 3E+3 BE+3 3E-B 1E-8 4E-5 4E-4
W, see '“Ag - 1E+4 4E-6 1E-8 - -
Y, see | CAQ - 9E+3 4E-B 1E-8 - -
47 Silver-115° D, see " "°Ag 3E+4 9E+4 4E-5 1E-7 - -
St wall - - - 4E-4 4E-3
(3E+4)
W, see | -Ag - 9E14 4E-5 1E-7 - -
Y, see | “Ag - 8E+4 3E-5 1E-7 - -
48 Cadmium-104- | D, all compounds 2E+4 7E+4 3E-5 9E-8 3E-4 3E-3
except those given
forWand¥Y
W, sulfides, - 1E+5 BE-5 2E-7 - -
halides, and
nitrates
Y, oxides and - 1E+5 8E-5 2E-7 - -
hydroxides
48 Cadmium-107 | D, see ©'Cd 2E+4 5E+4 2E5 8E-8 3E-4 3E-3
W, ses T Cd - BE+4 2E-5 B8E-8 -
Y,see o Cd - 5E+4 2E-5 7€-8 -
48 Cadmium-109 | D, see ">'Cd 3E+2 4E+1 1E-8 - - -
Kidneys Kidneys - 7E-11 6E-6 6E-5
(4E+2) (6E+1)
W, see 0 Cd - 1E+2 5E-8 -
Kidneys - 2E-10
(1E+2)
Y, see "Cd - 1E+2 SE-8 2E-10
48 Cadmium-113m | D, see "> Cd 2E+1 2E+0 1E-9 - - -
Kidgneys Kidneys - BE-12 5E-7 5E-6
(4E+1) (4E40)
W, see ' Cd - 8E+0 4E-9 - »
Kidneys . 2E-11 -
(1E+1)
Y, see '°'Cd - 1E+1 5E-9 2E-11 - -
48 Cadmium-113__ | D, see °'Cd 2E+1 2E+0 9E-10 - -
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Table P . Table IE :
R : Oocupa!ional Valu'es _ Efﬂuen! Goncemfations B_%i?;‘;;zm
Atomic g ﬂad[onuclade : .- Cla's.s_:“.:. :_. L Col i Col 2 'I - Cof 3 : Col 1 Col 2 '_: “Monthly -
: e e RS sl ogrt Enhalalion A" Waler 4 é;ﬁ?gie__-.rg
i&‘é’l"g}‘g{,‘ 5_A:_1._t_(gc_:__|_)__,_ (u%.}i\fgl) : __(ggu_r_p_n_)___ .(;JClImi) (ggi% -
Kidneys Kidneys - BE-12 4E-7 4E-6
{3E+1) {3E+0)
W, see ' 'Cd - 8E+0 3E-Q B : -
- Kidneys - 2E-11 - -
{1E+1)
Y, see > Cd - 1E+1 6E-9 2E-11 . X
48 Cadmium-115m | D, see ">'Cd 3E+2 5E+1 2E-8 - 4E-6 4E-5
- Kidneys - 1E-10 - -
{8E+1)
W, see ey - 1E+42 5E-8 2E-10 - -
Y, see  Cd - 1E+2 6E-B 2E-10 - 5
48 Cadmium-115 | D, see "> 'Cd 9E+2 1E+3 6E-7 2E-9 - -
ELI wall . - - 1E-5 1E-4
{(1E+3)
W, see > Cd - 1E+3 5E-7 2E-9 - .
Y, see ' Cd - 1E+3 8E-7 2E-9 - -
48 Cadmium-117m | D, see '°-Cd 5E+3 1E+4 5E-6 2E-8 6E-5 6E-4
W, see 0°Cd - 2E+4 7E-6 2E-8 - -
Y, see "o°Cd - 1E+4 6E-6 2E-8 . -
48 Cadmium-117 | D, see '°'Cd 5E43 1E+4 5E-6 2E-8 6E-5 6E-4
W, see ' 0'Cd . 2E+4 7E-6 2E-8 - -
Y, see 0Cd - 1E+4 BE-6 2E-8 - -
49 Indium-109 D, all compounds 2E+4 4E+4 2E-5 6E-8 3E-4 3E-3
except those given
for W
W, oxides, BE+4 3E-5 9E-8 - -
hydroxides,
halides, and
nitrates
49 Indium-+10° D, see "In 2E+4 4E+4 2E-5 6E-8 2E-4 2E-3
(69.1 min} W, see ln - 6E+4 2E-5 8E-8 - -
49 Indium-110 D, see '"n SE+3 2E+4 7E6 2E-8 7E5 7E-4
(4.9 h} W, ses In - 2E+4 8E-6 3E-8 - -
49 Indium-111 D, see "in 4E+3 6E+3 3E-6 9E-9 6E-5 6E-4
W, see 'ln - B6E+3 3E-6 9E-9 - -
49 Indium-112° D, see 'ln 2E+5 BE+5 3E-4 9E-7 2E-3 2E-2
W, sea ' In - 7E+5 3E-4 1E-6 - R
49 Indivm-113m- | D, see "In 5E+4 1E45 6E-5 2E-7 7E-4 7E-3
W, see ' ln - 2E+5 8E-5 3E7 : X
49 Indium-114m D, see ln 3Es2 BE+1 3E-8 9E-11 - -
LLIwall - - - 5E-6 5E-5
{4E+2)
W, see i - 1E+42 1£-8 E-10 - -
49 indium-115m D, see Vin 1E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, see " In - 5E+4 2E-5 7E-8 - -
49 Indium-115 D, see PIn 4E+1 1E+0 6E-10 2E-12 5E-7 5E-6
W, see In - 5E+0 2E-9 8E-12 - -
49 ndium-116m°~ | D, see ' Tin 2E+4 8E+4 3E-5 1E-7 3E-4 3E-3
W, see CIn - TE+5 5E-5 2E-7 ; -
49 ndium-117m= D, see ln 1E+4 3E+44 1E-5 5E-8 2E-4 2E-3
W, see ' In - AE+4 2E-5 6E-8 : -
49 indium-117° D, see ' In 6E+4 2E45 7E-5 2E-7 8E-4 8E-3
W, see ln - 2E+5 9E5 3E7 N
49 indium-119m* | D, see " In 4E+4 1E+5 5E-5 2E-7 - -
St wall - - - 7E-4 7E3
(5E+4)
W, see in - 1E+5 6E-5 2E-7 -
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Fable Hl .

TableE - Tab]e H g
- o Releasesto
S REIAEEE R : OccupationaIValuEes R EﬁluemConcenlranons__- ‘Sawers
Alomlc e g R Coi 1 Col. 2 SQoh 3 o Col il “Col. 2 -} o Monthiy .
N° g E-{a.d-m.i.‘?hqa.'.' Class B “Oral lnhalahon [N LI :_._Ayér'agbé w
ESPIRSLS (SR : : : AR It A Water o) -Congens!
+ Ingestion - DAC: bplonte] B AR I sl
Lo o Rhey | e | iy | voim | goim | i)
50 Tin-110 D, all compounds 4E+3 1E+4 5E-6 2E-8 5E-5 5E-4
except those given
for w
W, sulfides, - 1E+4 5E-6 2E-8 - -
oxides, hydroxides,
halides, nitrates,
and stannic
phosphale
50 Tin-1117 D, see 'S0 7E+4 2E+5 9E-5 3E-7 1E3 1E-2
W, see ' °Sn - 3E+5 TE-4 4E-7 } 5
50 Tin-113 D, see 108N 2E+3 1E+3 BE-7 2E-9 - -
LLI wall - - - 3E-5 3E-4
{PE+3)
W, see lgn - 5E+2 2E-7 8E-10 - -
50 Tin-t17m D, see  '°Sn 2E+3 1E+3 5E-7 - - -
LLEwall Bone surf - 3E-9 3E-5 3E-4
(2E+3) (2E+3})
W, see | USn - 1E+3 BE-7 2E-9 - :
50 Tin-119m D, see | SN 3E+3 2E+3 1E-6 3E-9 - -
LLI walt - . - BE-5 6E-4
(4E+3)
W, see | 'Sn - TE+3 AE-7 1E-9
50 Tin-121m D, see ' '°Sn 3E+3 9E+2 4E-7 1E-9 - -
1L wall - - - 5E-5 BE-4
{4E+3)
W, see ' °Sn - 5E+R 2E-7 8E-10
50 Tin-121 D, see ' 'an 6E+3 2E+4 6E-6 2E-8 - .
LLI wall - - - 8E-5 8E-4
{6E+3}
W, see | 'Sn - 1E+4 5E-6 2E-8 - -
50 Tin-123m-° D, see oS BE+4 1E+5 5E-5 2E-7 7E-4 7E-3
W, see 'S - 1E+5 BE-5 2E-7 N N
50 Tin-123 D, see oSN BE+2 B6E+2 3E-7 9E-10 - -
LLI waft - - - 9E-6 9E-5
{BE+2)
W, see | 1'Sn - PE+2 7E-8 2E-10 -
50 Tin-125 0, see | 1°Sn 4E+2 9E+2 4E-7 1E-9 - -
LL1 wall - - - 6E-6 6E-5
{EE+2)
W, see oSN - 4E+2 1E-7 BE-10 - :
50 Tin-126 D, see ' °Sn 3E+2 6E+1 2E-8 BE-11 4E6 4E5
W, see ' Sh - 7E+1 3E-8 9E-11 - -
50 Tin-127 D, see '''sn 7E+3 2E+4 8E-6 3E-8 9E5 9E-4
W, see Oan - 2E+4 8E-6 3E-8 - -
50 Tin-128° D, see | °Sn 9E+3 3E+4 1E-5 4EB 1E-4 1E3
W, see ' 'Sn . 4E+4 1E-5 EE-8 - -
51 Antimony-1 157 D, all compounds 8E+4 2E+5 1E-4 3E-7 1E-3 1E-2
. except those given
for W
W, oxides, - 3E+5 1E-4 4E-7 - -
hydroxides,
halides, suifides,
suffates, and
nifraies
51 Antimony- D, see | '°Sb 2E+4 7E+4 3E-5 1E-7 3E-4 3E-3
116m? W, see "°Sb - 1E+6 6E5 267 - :
51 Antimony-116- | D, see ' °Sb 7E+4 3E+5 1E-4 4E-7 - -
St wall - - - tE-3 1E-2
(OE+4)
W, see 'S - 3E+5 1E-4 5E-7 . -
51 Antimony-117 | D, see ' °Sb 7E+4 2E+5 9E-5 3E-7 9E-4 9E-3
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“Table Iif

- Tabte Tab!e Ii din
R Occupalional Values Eﬁluen! Concenlratlons_:' -Bii?::rssto.
'A.t|\|omic ' *'Radionuclide ~ " Class ' Col 1. CO’ 2| Co" 3 Lot 1] Coi 2 1.
coNe. TR Inhaialion ] B
o o : L Inggﬁ:on "DAC - A i Water “.j [ Concen-
b o ALE Cl C!Iml Cifmiy .4 = =iration -
R AL UG (“ ) (uCIImi) ‘“ ) -.‘”--,-;-..;.-},_- . {uCilm)
W, see ' -Sb - 3Er5 1E-4 3E7 - -
51 Antimony-118m | D, see ' °Sb BE+3 2E+4 8E-6 3E-8 7E-5 7E-4
W, see ' °Sb 5E+3 2E+4 9E-6 3E-8 . -
51 Antimony-119 | D, see | °Sb 2E+4 EE-+4 2E-5 6E-8 2E-4 2E-3
W, see ' "Sb 2E+4 3E+4 1E-5 4E-8 . -
51 Antimony-120° | D, see ''"Sb 1E+5 4E+5 2E-4 6E-7 - -
(16 min) St wall - - - 2E-3 2E-2
(2E+5)
W, see Toa, - 5E+5 2E-4 TE-7 - -
51 Antimony-120 | D, see ' °Sb 1E+3 2E+3 9E-7 3E9 1E-5 1E-4
(5.76 d) W, see ' °Sh 9E+2 TE+3 5E-7 2E-9 -
51 Antimony-122 | b, see | °Sb 8E+2 2E+3 1E-6 3E-9 - -
LLIwall - - - 1E-5 1E-4
(BE+2)
W, see | °Sb 7E+2 1E+3 4E-7 2E-9 - -
51 Antimony- D, sea | °8b 3E+5 BE+5 4E-4 1E-6 3E-3 3E-2
124m” W, see 1°Sb 2E+5 BE+5 2E-4 8E-7 - -
51 Antimony-124 | D, see | °Sb BE+2 9E+2 4E-7 1E-9 7E-B 7E-5
W, see 11°Sh EE+2 2E+2 1E-7 3E-10 - -
51 Antimony-125 | D, see | °Sb 2E+3 2E43 1E-6 3E-9 3E5 3E-4
' W, see Togh - 5E+2 2E-7 7E-10 - -
51 Antlmony— D, see ' °Sb 5E+4 2E45 8E-5 3E-7 - -
126m° St wall - - - 9E-4 9E-3
(7E+4)
W, see ”bSb - 2E+5 8E-5 3E-7 - -
51 Antimony-126 | D, see ' °Sb 6E+2 1E+3 EE-7 2E-9 7E-6 7E-5
W, see | °Sb SE+2 SE+2 2E-7 7E-10 - -
51 Antimony-127 | D, see | °Sb 8E12 2E+3 9E-7 3E-9 - -
LLI wall - - - 1E5 1E-4
{8E+2)
W, see | °Sb T 7E+2 9E+2 4E-7 1E-9 - .
51 Antimony-128° | D, see ' °Sb BE+4 4E+5 2E-4 BE-7 - -
(10.4 min) St wall - - - 1E-3 1E-2
{1E+5)
W, see | Sb - 4E+5 2E-4 6E-7 - -
51 Antimony-128 | D, see | '°Sb 1E+3 4E+3 2E-6 6E-9 2E-5 2E-4
(9.01 h) W, see | °Sb - 3E+3 1E-6 5E-9 - -
51 Antimony-128 | D, see ' °Sb 3E+3 9E+3 4E-6 1E-8 4E-5 4E-4
W, see’ °Sb - 9E+3 4E6 1E-8 - -
51 Antimeny-130° | D, see ' °Sh 2E+4 6E+4 3E-5 9E-B 3E-4 3E-3
W, see ' Sb - 8E+4 3E-5 1E-7 .
51 Antimony-131° | D, see ' °Sb TE+4 2E+4 iE-5 - - -
Thyroid Thyroid - BE-8 2E-4 2E-3
(PE+4) {4E+4)
W, see | °Sb - 2E+4 1E5 : -
. Thyroid - 6E-8 - -
{(4E+4)
52 Tellurium-116 D, alt compounds BE+3 2E+4 9E-8 3E-8 1E-4 1E-3
except those given
for W
W, oxides, - 3E+4 1E-5 4E-8 - -
hydroxides, and
nitrates
52 Tellurium-12im | D, see | °Te 5E42 ZE+2 8E-8 - - -
Bone surf Bone suf - 5E-10 1E-5 1E-4
{(7TE+2) 4E+2)
W, see °Te - 4E+2 2E-7 6E-10 - -
52 Tellurium-121 D, see ' Te 3E43 4E+3 2E-6 6E-9 4E-5 4E-4
W, see ' 'Te - 3E+3 1E-6 4E-9 -
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A Table Wl

3 R e Table s e
S .. Occupational Values -~ | Effiuent Concenteations Hes";a::ri o
Aomic | pagionuelde | e Toie T Gars | ol I colz I Mony -
= _0.::-: R 1o ”.:lnh__a[atlon_. s i St W ( ggz;;%e
i .-'-"lf'lgésﬁon"';_ ST DAC g i ater wLoncen- ;
ol A | AO) oy | (D | (ol len
52 Telturium-123m | D, see ' °Te BE+2 2E+2 9E-8 - - -
Bone surf Bone suf - 8E-10 1E-5 1E-4
{1E+3) (5E+2)
W, see Te - 5E+2 2E7 8E-10 -
52 Tellurium-123° | B, see ' '"Te 5E+2 2E+2 8E-8 - - -
Baone surf Bone surf - 7E-10 2E-5 2E-4
{1E+3) (5E+2)
W, see Mg - 4E+2 2E-7 - -
Bone surf - 2E-9 -
(1E+3)
52 Tellurium-125m | D, see ""°Te 1E+3 4E+2 2E-7 - . .
Bone surt Bone surf - 1E-9 2E-5 2E-4
{1E+3) 1E+3)
W, see ' °Te - 7E+2 3E-7 1E-9 - .
52 Tellurium-127m | D, see ' "Te BE+2 3E+2 1E-7 - 9E-6 9E-5
- Bone surt - BE-10 - -
(4E42)
W, see ey q - 3E+2 1E-7 4E-10 - -
52 Tellurium-127 | D, see | °Te 7E+3 JE+4 9E-6 3E-8 164 TE3
W, ses | Te - 2E+4 7E-6 2E-8 - -
52 Tellurium-129m | D, see ' °Te 5E+2 6E+2 3E7 9E-10 7E-6 7E-5
W, see ' Te - 2E+2 iE-7 3E-10 - -
52 Tellurium-129° | D, see "°Te 3E+4 BE+4 3E-5 9E-8 4E-4 4E-3
W, see  CTe - 7E+4 3E-5 1E-7 -
52 Tellurium-13tm | p, see '°Fe 3E+2 4E+2 2E-7 - - -
Thyroid Thyroid - 2E-9 BE-6 8E-5
(6E+2) {1E+3)
W, see HGTe - 4E42 2E-7 - -
- Thyroid - 1E-9 -
{9E+2)
62 Teliurium-131° | D, see ' °Te 3E+3 6E+3 2E-6 - - -
Thyrotd Thyroid - 2E-8 BE-5 B8E-4
(6E+3) {1E+4)
W, see ' Te - 5E+3 2E-6 - - -
- Thyroid - 2E-8 - -
{1E+4)
52 Tellurium-132 D, see  Te 2E+2 2E+2 9E-8 - - -
Thyroid Thyroid - 1E-9 9E-6 9E-5
(FE+2) {BE+2}
W, see ”bTe - 2E+2 9E-8 - - -
: - Thyroid - 9E-10 - -
{6E+2)
52 Tellurium- D, see ' °Te 3E+3 BE+3 2E-8 - - -
133m? Thyroid Thyroid - 2E-8 9E-5 9E-4
{6E+3) {1E+4)
W, see g - 5E+3 2E-6 - - R
- Thyroid - 2E-8 - -
{1E+4)
52 Tellurium-133° | D, see | 'Te 1E+4 2E+4 9E-6 - - -
Thyroid Thyroid - 8E-8 4E-4 4E-3
{3E+4) {6E+4)
W, see | °Te - 2E+4 9E-6 - - -
- Thyroid - 8E-8 - -
{BE+4)
52 Tellurium-134° | D, see | '°Te 2E+4 2E+4 1E-5 - - -
Thyroid Thyroid - 7E-8 3E-4 3E-3
{PE+4) {5E+4)
W, see ”bTe - 2E+4 1E-5 - - -
- Thyroid - 7E-8 - -
(GE+4)
53 todine-120m" D, all compounds 1E+4 2E+4 9E-6 3E-8 - -
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1. Table Il -

IR Sp s Table )
S o s SNn L . . e AL Heleasesto
L e _Ocqupax__ttqnat_:ValL;es_ e -Effiuent Concentrations : "Sewers
SRR R SR CCol 1 i ol 2 Col 3 “Col 1 -y ol 2 U i Monthly
Radionuchide “f . Clss. . Ol | ha@ln [ T T Average
| Aty | AUGOD | oy | HOUMD o CimD B
Thyroid - - - 2E-4 2E-3
(1E+4)
53 lodine-120° D, ali compounds 4E+3 9E+3 4E-6 - - .
Thyroid Thyroid - 2E-8 1E-4 1E-3
(BE+3) (1E+4)
53 lodine-121 D, alt compounds 1E+4 2E+4 BE-6 - - -
Thyroid Thyroid . 7E-8 4E-4 4E-3
{3E+4) (6E+4)
53 lodine-123 D, all compounds 3E+3 6E+3 3E-6 - - -
Thyroid Thyroid - 2E-8 1E-4 1E-3
{1E+4)} {2E+4}
53 lodine-124 D, all compounds 5E+1 8E+1 3E-8 - - -
Thyroid Thyroid - 4E-10 2E-6 2E-5
{2E+2) {3E+2}
53 lodine-125 D, all compounds 4E+1 6E+1 3E-8 - - -
Thyroid Thyroid - 3E-10 2E-6 2E-5
{1E+2) (2E+2)
53 lodine-126 D, all compounds 2E+1 4E+1 1E-8 - - -
Thyroid Thyroid - 2E-10 1E-6 1E-5
) (TE+1) {(1E+2)
53 lodine-128° D, alt compounds AE+4 1E+45 5E-5 2E-7 - -
St wall - . - 8E-4 8E-3
(BE+4)
53 lodine-129 D, all compounds 5E+0 SE+0 4E-9 - - -
Thyroid Thyroid - 4E-11 2E-7 2E-6
(2E+1) (BE+)
53 fodine-130 D, all compounds 4E+2 7E+2 3E-7 - - -
Thyroid Thyroid - 3E-9 2E-5 2E-4
{1E+3) (2E+3)
53 lodine-131 D, all compounds 3E+1 5E+1 2E-8 - - -
Thyroid Thyroid - 2E-10 1E-6 1E-b
{9E+1) {2E+2)
53 ladine-132m> D, all compounds AE+3 B8E+3 4E-6 - - -
Thyroid Thyroid - 3E-8 1E-4 1E-3
{1E+4) {2E+4)
53 lodine-132 D, alt compounds 4E+3 8E+3 3E-86 - B -
Thyroid Thyroid - 2E-8 1E-4 1E-3
. (9E+3) {(1E+4)
53 lodine-133 D, all compounds 1E+2 3E+2 1E-7 ~ - -
Thyraid Thyroid - tE-9 7E-6 7E-5
(5E+2) (9E+2)
53 lodine-124° B, all compounds 2E+4 5E+4 2E-5 6E-8 - -
Thyroid - - - 4E-4 4E-3
(3E+4)
53 lodine-135 D, all compounds 8E+2 2E+3 7E-7 - - -
Thyroid Thyroid - 6E-9 3E-5 3E-4
{3E+3) {4E+3)
54 Xenon-120° Submersion’ - - 1E-5 4E-8 - -
54 Xenon-121° ‘Submersion’ - - 2E-6 1E-8 - -
54 Xenon-122 Submersion’ - - 7E-5 3E-7 - -
54 Xenon-123 Submersion’ - - 6E-6 3E-8 - -
54 Xenon-125 Submersion’ - - 2E-5 7E-8 - -
54 Xenon-127 Submersion’ - - 1E-5 BE-8 - -
54 Xenon-129m Submersion’ - - 2E-4 9E-7 - -
54 Xenon-131m Submersion’ - 4E-4 2E-6 - -
54 Xenon-133m Submersion’ - 1E-4 6E-7 - -
54 Xenon-133 Submersion' - 1E-4 5E-7 - -
54 Xenon-135m° | Submersion’ - 9E-6 4E-8 R -
54 Xenon-135 Submersion’ - 1E-5 7E-8 - -
54 Xenon-138° Submersion’ - - 4E-6 2E-8 . -
E5 Cesium-125° D, all compounds 5E+4 1E+5 6E-5 2E-7 - -




U Tablelt

““Table Il

g i b g L eon Releases to
Lot _ | Ocoupational Values - | “Effluent Concentrations | g
~Atomig - o Clmss o b Cold T Col2 | Col8 | Coli |- ““Monthly”
-~ No ST ey e o Inhatation - A -_;-g;erage
~ ] ingestion | - ALl Cl | DAC | CI:’:‘I’I] s 'Ci'im'l'. .I'r:;:g i
| Aley | AHEOY Y qoymi | GO | WO el
St wall - - 1E-3 1E-2
(OE+4) :
55 Cesiumn-127 D, all compounds BE+4 9E+4 4E-b 1E-7 9E-4 9E-3
55 Cesium-129 B, all compounds 2E+4 3E+4 tE-5 5E-8 3E-4 3E-3
55 Cesium-130- | D, all compounds BE+4 2E4+5 8E-5 3E-7 - -
St wall - - —_— 1E-3 1E-2
(1E+5)
55 Cesium-131 D, all compounds 2E+4 3E+4 1E-5 4E-8 3E-4 3E-3
55 Cesium-132 D, all compounds 3E+3 4E+3 2E-6 6E-9 4E-5 4E-4
55 Cesium-134m D, all compounds 1E+5 1E+5 6E-5 2E-7 - -
St wall - - - 2E-3 2E-2
(1E+5)
55 Cesium-134 D, all compounds 7E+1 1E+2 4E-8 2E-10 9E-7 9E-6
55 Cesium-135m° D, all compounds 1E+5 2E+5 8E-5 3E-7 1E-3 1E-2
55 Cesium-135 D, all compounds TE+2 1E+3 5E-7 2E-9 1E-5 1E-4
55 Casium-136 D, all compounds 4E4+2 7E+2 3E-7 9E-10 6E-6 GE-5
55 Cesium-137 D, all compounds 1E+2 2E+2 6E-8 2E-10 1E-6 1E-5
55 Cesium-138° D, all compounds 2E+4 6E-+4 2E-5 8E-8 - -
Stwall - - - 4E-4 4E-3
(3E+4)
56 Barium-126° D, all compounds 6E+3 2E+4 6E-6 2E-8 8E-5 8E-4
56 Barium-128 D, all compounds 5E+2 2E+3 7E-7 2E-B 7E-6 7E-5
56 Barium-13im° D, all compounds 4E+5 1E+6 6E-4 2E-6 - -
St wall - - - 7E-3 7E-2
(5E+5) :
56 Barium-131 D, all compounds 3E+3 8E+3 3E-6 1E-8 4E-5 4E-4
56 Barium-133m D, all compounds 2E+3 9E+3 4E-6 1E-8 - -
LLI wall - - - 4E-5 4E-4
{3E+3)
56 Barium-133 D, all compounds 2E+3 7E+2 3E-7 9E-10 2E-5 2E-4
56 Barium-135m D, all compounds 3E+3 1E+4 5E-6 2E-8 4E-5 4E-4
56 Barium-139° D, all compeunds 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3
56 Barium-140 D, all compounds 5E+2 1E+3 6E-7 2E-9 - -
L.EY walf - - - 8E-6 8E-5
(BE+2)
56 Barium-141° D, all compounds 2E+4 7E+4 3E-5 1E-7 3E-4 3E-3
56 Barium-142° D, ali compounds 5E+4 1E+5 6E-5 2E-7 7E-4 7E-3
57 Lanthanum- B, all compounds 5E+4 1E+5 5E-5 2E-7 6E-4 6E-3
1312 except those given
for W
W, oxides and - 2E+5 7E-5 2E-7 -
hydroxides
57 Lanthanum-132 | D, see "~ 'La 3E+3 1E+4 4E-6 1E-8 4E-5 4E-4
W,see ' 'la - 1E+4 5E-6 2E-8 B N
57 Lanthanum-135 | D, see ™ 'La 4E+4 1E+5 4E-5 1E-7 5E-4 BE-3
W, see °'La - 9E+4 4E-5 1E-7 - R
57 Lanthanum-137 | D, see °'La 1E+4 6E+1 3E-8 - 2E-4 2E-3
- Liver . 1E-10 - -
(7E+1)
W, see La 3E+2 1E-7 - :
Liver - 4E-10 -
(3E+2)
57 Lanthanum-138 | D, see - 'la 9E+2 4E+0 1E-9 5E-12 1E-5 tE-4
W, see - 'La - 1E+1 6E-9 2E-11 - -
57 Lanthanum-140 | D, see " La 6E+2 1E+3 B6E-7 2E-9 9E-6 9E-5
W, 506 ' 'La - 1E+3 5E-7 2E-9 : -
67 Lanthanum-141 | D, see "~ 'La 4E+3 9E+3 4E6 1E8 5E-5 5E-4
W, see " 'La - 1E+4 5E-6 2E-8 - -
57 Lanthanum- D,see " 'la 8E+3 2E+4 9E-6 3E-8 1E-4 1E-3
142° W, see ' 'La - 3E+4 1E5 5E-8 -
57 Lanthanum- D, see "la 4E+4 1E+5 4E-5 1E-7 - -
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o Tablel oo

- Table lll: .

3 RS - Table B 7
o " Occupational Values .~ .| Effluent Concenteations, | A%eases fo.
CAtomile Lo o Col. 17 “Col 27| Col.31 T Col 1 0ol 2001 i Monthly
< iNp, _Hgd_io.ﬁyg!idg.._._ 1 omap ol inhalation © O ol g ] 'Avefagbc;
PRSI AN T e T A ] s Water S Concen-
-Ingestion 7 f C S DAG cipepy g T T T
o Aoy | AUKO) | qumy | GO | GCim) | daton
143° St wall - - 5E-4 5E-3
{4E+4)
W, see - La - 9E+4 4E-5 1E-7 - N
58 Cerium-134 W, all compounds 5E+2 7E+2 3E-7 1E-9 - -
except those given LLI walf - - . 8E-6 8E-5
for Y (BE+2)
Y, oxides, - 7E+2 3E-7 9E-10 - -
hydroxides, and
fluorides
58 Cerium-135 W, see > 'Ce 2E+3 4E+3 2E-6 5E-9 2E-5 2E-4
Y, see g - 4E43 1E-6 5E-9 -
58 Cerium-137m | W, see ">'Ce 2E+3 4E+3 2E-6 6E-9 - -
LLI wall - - - 3E5 3E-4
(2E+3)
Y, see " Ce - 4E+3 2E-6 5E-9 - .
58 Cerium-137 W, see - Ce S5E+4 1E45 6E-5 2E-7 7E-4 7E-3
Y. see 'Ce - 1E+5 5E-5 2E-7 . E
58 Cerium-139 W, see o Ce SE+3 8E+2 3E-7 1E-9 7E-5 7E4
Y, sae ' Ce - 7E+2 3E-7 9E-10 - N
58 Cerium-141 W, see " 'Ce 2E+3 7E+2 3E-7 1E-9 - -
LLI wall - . - 3E-5 3E-4
(2E+3)
Y, see ~'Ce - 6E+2 2E-7 8E-10 - -
58 Cerium-143 W, see " Ce 1E+3 2E+3 8E-7 3E-9 - -
LLY wall - - - 2E-5 2E-3
{1E+3}
Y, see O'Ce - 2E+3 767 2E-9 -
58 Cerium-144 W, see > Ce 2E+2 3E+1 1E-8 4E-11 - -
LLI wall - - - 3E-6 3E-5
(3E+2)
Y, se8 ' ° Ce - 1E+1 6E-9 2E-11 - N
58 Praseodymium- | W, all compounds 5E+4 2E+5 1E-4 3E-7 - -
1362 except those given St wall - . - 1E-3 1E-2
forY (TE1d)
Y, oxides, - 2E+5 9E-5 3E-7 -
hydroxides,
carbides, and
fluorides
59 Praseodymium- | W, sea "~ Pr 4E+4 2E+5 BE-5 2E-7 5E-4 5E-3
137° Y, see oPr . 1E+5 6E-5 2E-7 - .
59 Praseodymium- | W, see '~ Pr 1E+4 5E+4 2E-5 8E-8 = 1E-3
138m Y, see opr - 4E+4 2E-5 6E-8 - -
59 Fraseodymium- | W, see Bpr 4E+4 1E+5 5E-5 2E-7 6E-4 6E-3
139 Y, see opy - 1E+5 5E-5 2E-7 : -
59 Praseodymium- | W, see ""°Py 8E+4 2E+5 7E:5 2E-7 1E-3 1E-2
142m” Y, see “UPr - 1E+6 6E-5 2E-7 R .
59 Praseodymium- | W, see 0Py 1E+3 2E+3 9E-7 3E-9 1E5 1E-4
142 Y, see "°Pr - 2E+3 BE-7 3E-9 - -
53 Praseodymium- | W, see py 9E+2 8E+2 3E-7 iE-9 - -
143 L wall - - - 2E-5 2E-4
(1E+3)
Y, see °Pr - 7E+2 3E-7 9E-10 - :
59 Praseodymium- | W, see oPr 3E+4 1E+5 5E5 2E-7 : -
144 Stwall R - - 6E-4 6E3
: (4E+4)
Y, see Py - 1E+5 5E-5 2E-7 - -
59 Praseadymium- | W, see " °Pr 3E+3 9E+3 4E-6 1E-8 4E-5 4E-4
145 Y, see oPr - 8E+3 3E-6 1E-8 - R
59 Praseodymium- | W, see "opr 5E+4 2E+5 8E-5 3E-7- - -
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Table I}

R BTy : R oo Releases to
SERMRERT IETESIERIESATTE NN e bt ISR Ocoupational Values - - . . | Fffluent Concentrations | * gaygrs
CAtomic (| e ey et e Ol ] Ol 2 ] Col. 8 | Qo 1] ol 2 ] i Montily
“UNo. ] :F.""_d.'f’??_““’-‘-‘_‘-a_ g o _9'3-59_-.' AT e "'.'O'ré'l Gl i G inhalation o] i e 'Avefﬂgjé
EERTRRTE, T L N B Sriaeut EEHERRERHTS FERTCITRED ENEEEN Y| S : coConecen-
o “lngestion o} Ty oy 1 DAC e uckmy ] ation
o CALue) | AMEOD ] oy | HOMD ) o) (] TR
147° St wall - - - 1E-3 iE-2
{(8E+4)
Y, see T, - 2E+5 8E-5 3E-7 - -
60 Neodymium- W, all compounds 1E+4 BE+4 2E-5 8E-8 2E-4 2E-3
136° excep! those given
for Y
Y, oxides, - BE+4 2E-5 BE-8 - -
hydroxides,
carbides, and
fluorides
60 Neodymium- W, see '~ Nd 2E+3 BE+3 3E-6 9E-9 3E5 3E-4
138 Y, see “oNd - 5E+3 2E-6 7E-9 - -
60 Neodymium- W, see “°Nd B5E+3 2E+4 7E-6 2E-8 7E-5 7E-4
139m Y, see °Nd - 1E+4 6E-6 2E-8 - -
60 Neodymium- W, see ' Nd 9E+4 3E+5 1E-4 5E-7 1E-3 1E-2
139° Y, see ' °Nd - 3E+6 1E-4 4E-7 - .
60 Neodymium- W, see "N 2E+5 7E+5 3E-4 1E-6 2E-3 2E-2
141 Y, see ONd - 6E+5 3E-4 9E-7 -
60 Neodymium- W, see N 1E+3 9E+2 4E-7 1E-9 - -
147 LLI wall - - - 2E-5 2E-4
{1E+3)
Y, see “°Nd - BE+2 4E-7 1E-9 - -
60 Neodymium- W, see "ONd 1E+4 3E+4 1E-5 4E-8 1E-4 1E€-3
149° Y, see " °Nd - 2E+4 1E5 3E-8 . -
60 Neodymium- W, see N 7E+4 2E+5 8E-5 3E-7 9E-4 9E-3
151 Y, see °Nd - 2E+5 8E-5 3E-7 -
61 Promethium- W, all compounds 5E+4 2E+5 8E-5 3E-7 -
1417 except those given
for¥
St wall - - BE-4 8E-3
(6E+4)
Y, oxides, - 2E+5 7E-5 2E-7 - -
hydroxides,
carbides, and
fluorides
61 Promethium- W, see " Pm 5E+3 6E+2 2E-7 BE-10 7E-5 7E-4
143 Y, see "\'Pm - JE+2 3E-7 1E-9 - -
61 Promethium- W, see ' Pm 1E+3 iE+2 5E-8 2E-10 2E-5 2E-4
144 Y, see " Pm - 1E+2 5E-8 2E-10 - -
61 Promethium- W, see ' Pm 1E+4 2E+2 7E-8 - 1E-4 1E-3
145 - Bone surf - 3E-10 - -
(2E+2)
Y, see " Pm - 2E+2 BE-8 3E-10 - -
61 Promethium- W, see 'Pm 2E+3 BE+1 2E-8 7E-11 2E-5 2E-4
146 Y, see " Pm - 4E+1 2E-8 BE-11 - -
61 Promethium- W, see T Pm 4E+3 1E+2 BE-8 - - -
147 LLI wall Bone surf - 3E-10 7E-5 7E-4
(5E+3) (2E+2)
Y, see T Pm - 1E+2 BE-8 2E-10 - -
61 Promethium- W, see ' Pm 7E+2 3E+2 1E-7 4E-10 1E-5 1E-4
148m
Y, see T Pm - 3E+2 1E-7 5E-10 - -
61 Promethium- W, see " Pm 4E+2 5E+2 2E-7 8E-10 - -
148 LLE wall - - - 7E-6 7E-5
(5E+2)
Y.see " Pm - BE+2 2E-7 7E-10 - -
61 Promethium- W, see | Pm 1E+3 2E+3 8E-7 3E-9 - -
149 LLI walt - - - 2E-5 2E-4
(1E+3)
Y, see " Pm - 2E+3 8E-7 2E-9 - -
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" Table

ool Table B S Table B
R .+ Occupational Values "1 Efftuent Concentrations .BESIZ%‘,S:;{?;
Aomic | . Radionuciide _Col! 1 Coi2 | Col5 | Col7 [ Colz | Monthly -
{ Ingestion .-:AL"I aciy o| o DAC i ciimt ey ity C?f;rg o :-"3--fféfion":-:..'-'
e Aoy | AHEOD | oy | WO ) GOUMD
61 Promethium- 5E+3 2E+4 8E-6 3E-8 7E-5 7E-4
150 - 2E+4 7E-6 2E-8 - -
61 Promethium- 2E+43 4E+3 1E-6 5E-9 2E-5 2E-4
151 Y, see T Pm - 3E+3 1E-6 4E-9 - -
62 Sama;ium- W, all compounds 3E+4 1E+5 4E-5 1E-7 4E-4 4E-3
t41m
62 Samarium-141° | W, all compounds SE+4 2E+5 8E-5 2E-7 - -
St wall - - - 8E-4 8E-3
(BE+4)
62 Samarium-1427 | W, all compounds 8E+3 3E+4 1E-5 4AE-8 1E-4 1E-3
&2 Samarium-145 W, all compounds 6E+3 5E+2 2E-7 7E-10 8E-5 8E-4
62 Samarium-146 | W, all compounds 1E4+1 4E+2 1E-11 - - -
Bone surf Bone surf - 9E-14 3E-7 3E-6
{3E+1) {6E-2)
62 Samarium-147 W, all compounds 2E+1 4E-2 2E-11 - - -
Bone surf Bone surf - 1E-13 4E-7 4E-6
(3E+1) (7E-2)
62 Samarium-151 W, all compounds 1E+4 1E+2 4E-8 - - -
LLI wall Bone surf - 2E-10 2E-4 2E-3
{1E+4) (2E+2)
62 Samarium-153 | W, all compounds 2E43 3E+3 1E-6 4E-9 - E
LLIwall - - - 3E-5 3E-4
{2E+3}
62 Samarium-155~ | W, ail compounds 6E+4 JE+5 9E-5 3E-7 - :
St wall - - - 1E-3 1E-2
(BE+4)
3724 Samarium-156 W, ali compounds BE+3 9E+3 4E-6 1E-8 7E-5 7E-4
63 Europium-145 W, all compounds 2E+3 2E+3 8E-7 3E-9 2E-5 2E-4
63 Europium-146 W, all compounds 1E+3 1E+3 5E-7 2E-9 1E-5 1E-4
63 Europium-147 W, all compounds 3E+3 2E+3 7E-7 2E-9 4E-5 4E-4
63 Europium-148 W, all compounds 1E+3 4E+2 1E-7 5E-10 1E-5 iE-4
63 Europium-149 W, all compounds 1E+4 3E+3 1E-6 4£-9 2E-4 2E-3
63 Europium-150 W, all compounds 3E+3 8E+3 4E-6 1E-8 4E-5 4E-4
(12.62 h)
63 Europium-150 W, all compounds BE+2 2E+1 8E-9 3E-11 1E-5 1E-4
(34.2 y)
63 Europium-152m | W, all compounds 3E+3 6E+3 3E-6 9E-9 4£-5 4E-4
63 Europium-152 W, all compounds BE+2 2E+1 1E-8 3E-11 1E-B 1E-4
63 Europium-154 W, all compounds 5E+2 2E+1 8E-8 3E-11 7E-6 7E-5
63 Europium-155 W, all compounds 4E+3 9E+1 4E-8 - 5E-5 5E-4
- Bone surf - 2E-10 - -
{1E+2)
63 Europium-156 W, all compounds BE+2 5E+2 2E-7 6E-10 8E-6 8E-5
63 Europium-157 W, all compounds 2E+43 BE+3 2E-6 7E-9 3E-56 3E-4
63 Europium-158° | W, all compounds 2E+4 6E+4 2E-5 8E-8 3E-4 3E-3
64 Gadolinium- D, all compounds BE+4 2E+5 6E-5 2E-7 - -
145° excapt those given St wall - - - 6E-4 6E-3
for W (SE+4)
W, oxides, - 2E+5 7E-5 2E-7 -
hydroxides, and
flucrides
64 Gadolinium-146 | p, see "*Gd 1E+3 1E+2 5E.8 2E-10 2E-5 2E-4
W, see | Gd - 3E+2 1E7 2E10 - -
64 Gadolinium-147 | D, see ad 2E+3 4E+3 2E-6 6E-9 3E-5 3E-4
W, see ' Gd - 4E+3 1E-6 5E-9 - -
64 Gadolinium-148 | D, see "Gd 1E+1 8E-3 3E-12 - - -
Bone surf Bone surf - 2E-14 3E-7 3E-6
{2E+1) (2E+2)
W, see 8ad - 3E-2 1E-11 - - -
- Bone surf - 8E-14 - -
(6E-2)
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U Tablel . Tablell: Rg;zg‘:e’;‘m
o : R Oocupatlonaf Vaiues B Eﬁ!aent Conceatraﬁons “Sewers
Ato_m_ic_: Sy Co! 1 ' Col R Coi 3 Coi 1 - Col 2 Monlht
- No. - _.-ﬂgdion:u.;:l_:.d:g_;_ : Oral R Inha!auon S :% ';"-: -'Averag}e;
W ' SRS - ' “Water | © Congen-.
S Ingesi;on ALl iCi DAG Ci/mi . fralion
Shnlien s ey CAUCi) | AUC _’_-. . (u_cm_nn i ’_ E
64 Gadolinium-149 | D, see "°Gd 3E+3 2E+3 9E-7 3E-0 265 4E-4
W, see | "Gd - 2E+3 1E-6 3E-9 - -
64 Gadolinium-151 | D, see ""°Gd 6E+3 4E+2 2E-7 - 9E-5 9E-4
- Bone surf - 9E-10 - -
{6E+2)
W, see ' "Gd - 1E+3 5E-7 2E-9 - -
64 Gadofinium-152 | D, see ' °Gd 2E+1 1E-2 4E-12 - - -
Bene surf Bone surt - 3E-14 4E-7 4E-6
(BE+1) (2E-2)
W, see | Gd - 4E-2 2E-11 - -
- Bone surf - 1E-13 -
{8E-2)
64 Gadolinium-153 | D, see '*°Gd 5E+3 1E+2 6E-8 - 6E-5 6E-4
- Bone surf - 3E-10 - -
{2E+2)
W, see ' ~Gd - 6E+2 2E-7 8E-10 - -
64 Gadolinium-158 | D, see ‘%Gd 3E+3 8E+3 3E-6 1E-8 4E-5 4E-4
W, see ' "Gd - 6E+3 2E-6 8E-Q - .
65 Terbium-147- W, alt compounds 9E+3 3E+4 1E-5 5E-8 1E-4 1E-3
65 Terbium-149 W, alt compounds 5E+3 7E+2 3E-7 1E-9 7E-5 7E-4
65 Terhium-150 W, alt compounds S5E+3 2E+4 9E-6 3E-8 7E-5 7E-4
65 Terbium-151 W, all compounds 4E+3 9E+3 4E-6 1E-8 5E-5 5E-4
65 Terbium-153 W, ali compounds BE+3 7E43 3E-6 1E-8 7E-5 TE-4
65 Terbium-154 W, all compounds 2E+43 4E+3 2E-6 6E-9 2E-b 2E-4
65 Terbium-155 W, alt compounds 6E+3 8E+3 3E-6 1E-8 8E-5 8E-4
65 Terbium-156m W, alt compounds 2E+4 3E+4 1E-5 4E-8 2E-4 2E-3
{5.0 h)
65 Terbium-156m W, alt compounds TE+3 8E+3 3E-6 1E-8 1E-4 iE-3
{24.4 h) .
65 Terbium-156 W, alt compounds 1E+3 1E+3 GE-7 2E-9 1E-5 tE-4
65 Terbium-157 W, all compounds S5E+4 3E+2 1E-7 - - -
LLI wall Bone surd - 8E-10 7E-4 7E-3
(5E+4) {6E+2)
65 Terbium-158 W, alt compounds 1E+3 2E-+1 8E-9 3E-11 2E-5 2E-4
65 Terbium-160 W, all compounds BE+2 2E+2 9E-8 3E-10 1E-5 1E-4
65 Terbium-161 W, all compounds 2E+3 2E+3 7E-7 2E-9 - -
LLI wall - - - 3E-5 3E&-4
{2E+3)
66 Dysprosium- W, alt compounds 9E+3 3E+4 1E-5 4E-8 1E-4 1E-3
155
66 Dysprosium- W, all compounds 2E+4 6E+4 3E-5 9E-8 3E-4 3E-3
1657
66 Dysprosium- W, all compounds 1E+4 2E+3 1E-6 3E-9 2E-4 2E-3
159
66 Dysprosium- W, alt compounds 1E+4 5E+4 2E-5 6E-8 2E-4 2E-3
165
€66 Dysprosium- W, alt compounds 6E+2 7E+2 3E-7 1E-9 - -
166 LLI wall - - - 1E-5 1E-4
(BE+2)
67 Holmium-156> | W, all compounds 4E+4 2E+5 6E-5 2E-7 6E-4 6E-3
67 Holmium-157- W, all compounds 3E+5 iE+6 6E-4 2E-6 4E-3 4E-2
67 Holmium-1592 W, alf compounds 2E+5 1E+6 4E-4 1E-6 3E-3 3E-2
67 Holmium-161 W, all compounds 1E+5 4E+5 2E-4 86E-7 1E-3 1E-2
87 Holmium- W, alt compounds S5E+4 3E+5 1E-4 4E-7 7E-4 7E-3
162m°
67 Holmium-162° | W, all compounds 5E+5 2E+6 1E-3 3E-6 - -
St wall - - - 1E-2 1E-1
{8E+5)
67 Holmium- W, all compounds 1E+45 3E+5 1E-4 4E-7 1E-3 iE-2
164m”
67 Holmium-164~ | W, all compounds 2E+6 6E+5 3E-4 9E-7 - -
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S Table b ) i Table b
i il Oceupational Values o) - Effiuent Concentrations '_B%i?:;it.o;
Atomic. | Radionuglide. | - _Col 1 | Cot2 | Col3 L1 Colz | Monthly .
PO e VROl e -.--_Enhahtion_ SRACISRE I Afr Water b g;ﬁ’;%ﬁfﬂ
L opdngestion |y e SDAC e L i | tration
| AU G AHWCY ) iy | WO ’ Wi
St wall - - 3E-3 3E-2
(2E+5)
67 Holmium-186m | W, all compounds BE+2 7E+0 3E-9 9E-12 9E-6 9E-5
67 Holmium-166 W, all compounds gE+2 2E+3 7E-7 2E-8 - -
LLI wall - - - 1E-5 1E-4
{9E+2)
67 Holmium-167 W, all compounds 2E+4 GE+4 2E-5 8E-8 2E-4 2E-3
68 Erbium-161 W, all compounds 2E+4 6E+4 3E-5 9E-8 2E-4 2E-3
68 Erbiumi-165 W, all compounds 6E+4 2E45 8E-5 JE-7 9E-4 9E-3
68 Erbium-169 W, alt compounds 3E+3 3E+3 1E-6 AE-9 - -
LLI wall - - - BE-5 5E-4
(4E+3)
68 Erbium-171 W, all compounds 4E+3 1E+4 4E-6 1E-8 5E-5 BE-4
68 Erbium-172 W, all compounds JE+3 1E+3 6E-7 2E-9 - -
LLI wall - - - 2E-5 2E-4
(1E+3)
) Thutium-162° W, all compounds 7E+4 3E+5 1E-4 4E-7 . -
St wall - - ~ 1E-3 1E-2
{7E+4)
69 Thulium-166 W, all compounds 4E+3 1E+4 BE-6 2E-8 BE-5 GE-4
69 Thulium-167 W, all compounds 2E+3 2E+3 BE-7 3E-9 - -
LE] wall - - - 3E-b6 3E-4
(2E+3)
69 Thulium-170 W, all compounds 8E+2 2E+2 9E-8 3E-10 - -
LLI walt - . - 1E-5 1E-4
{(1E+3)
69 Thulium-171 W, alt compounds 1E+4 3E+2 1E-7 - - -
LLI wall Bone surf - 8E-10 2E-4 2E-3
(1E+4) (6E+2)
69 Thulium-172 W, all compounds 7E+2 1E+3 5E-7 2E-9 - -
LLI walt - - - 1E-5 1E-4
{8E+2)
69 Thulium-173 W, all compounds 4E+3 1E+4 5E-6 2E-8 6E-5 6E-4
69 Thulium-175° W, all compounds 7E+4 3E+5 1E-4 4E-7 - :
St wall - - - 1E-3 1E-2
(9E+4)
70 Yierbium-162° | W, all compounds 7E+4 3E+5 1E-4 4E-7 1E3 1E-2
except those given
for Y
Y, oxides, - 3E+45 1E-4 4E-7 - -
hydroxides, and
fluorides
70 Yiterbium-166 | W, see "2Yb 1E+3 2E+3 8E-7 3E-9 2E-5 2E-4
Y, see ®vh . 2E+3 8E-7 3E-9 - -
70 Yiterbium-167~ W, see v 3E+5 8E+b 3E-4 1E-6 4E-3 4E-2
Y, see '°oYh - 7E+5 3E-4 1E-6 - -
70 Yiterbium-169 | W, see "°2vb 2E+3 8E+2 4E7 1E-9 2E-5 2E-4
Y, see 000 - 7E+2 3E-7 1E-9 -
70 Ytterbium-175 [ W, see °oYb 3E+3 4E+3 1E-6 5E-9 - -
LLI wall - - - 4E-5 4E-4
(3E+3)
Y, see oYb - 3E+3 1E-6 5E-9 - -
70 Ytterbium-177° | W, see ' Yb 2E+4 SE+4 2E-5 7E-8 2E-4 2E-3
Y, see oYb - 5E+4 2E-5 6E-8 - -
70 Yterbium-178° | W, see ' Yb tE+4 4E+4 2E-5 6E-8 2E-4 2E-3
¥, see OYb - 4E+4 2E-5 5E-8 - -
71 Lutetium-169 W, all compounds 3E+3 4E+3 2E-6 6E-9 3E-5 3E-4
except those given
for Y
Y, oxides, - 4E+3 2E-6 6E-9 - -
hydroxides, and
flucrides
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Tablel

Table H

= Table It

. . : Occupatlonal VaEueS Y : Efﬂuenl Concemrations S_tesfz?;s;s;to
Aol g, s ] e L 0011 B Col2 Sl Cel 3 Co! -1-.. —Col. 2 | - Month
“iNo. ol ”R.ad__f_(.)n.l_lpl;.de_:: ' --.g-ajss R Oral !nhala:;on B e ..-_'Averagb‘; :
L ' - Air “Water Congen-
: I tngeslton::.. DAC o .
] A .:"” 69 | iy | 6 | ocim | | o
71 Lutetium-170 W, see > Lu 1E+3 2E+3 9E-7 3E-9 2E 5 2E-4
Y, see "Ly - 2E+3 8E-7 3E-9 - -
71 Lutetium-171 W, see Ly 2E+3 2E+3 8E-7 3E-9 3E-5 3E-4
Y. see Ly - 2E+3 8E-7 3E-9 - .
71 Lutetium-172 W, see "Ly 1E43 1E+3 BE-7 2E-9 165 iE-4
Y, see "Ly - 1E+3 5E-7 2E-9 - .
71 Lutetium-173 W, see  CLu 5E+3 3E+2 1E-7 - 7E-5 7E-4
- Bone surf - B6E-10 - -
{5E+2)
Y, see '°oLu - 3E+2 1E-7 4E-10 -
71 Lutetium-174m | W, see ' Lu 2E+3 2E+2 1E-7 - - -
LLEwall Bone surf - 5E-10 4E-5 4E-4
(3E+3) {3E+2)
Y, see "Jg[_u - 2E+2 9E-8 3E-10 - -
71 Lutetium-174 W, see L 5E+3 1E+2 5E-8 - 7E-5 7E-4
- Bone surf - 3E-10 - -
{PE+2)
Y, see ' Lu - 2E+2 6E-8 2E-10 - -
71 Lutetium-176m | W, see Ly BE+3 3E+4 1E-5 3E-8 1E-4 1E-3
Y, sea 89 - 2E+4 9E-6 3E-8 - -
71 Lutetium-176 W, see "Ly 7E+2 5E+0 2E-9 - 1E-5 1E-4
- Bone surf - 2E-11 - -
{1E+1)
Y, see LU - 8E+0 3E-9 1E-11 - -
71 Lutetium-177m | W, see T 7E+2 1E+2 5E-8 - 1E-5 1E-4
- Bone surf - 2E-10 - -
{1E+2)
Y. see 99y - 8E+1 3E-8 1E-10 .
71 Lutettum-177 W, see "Ly 2E+3 2E+3 9E-7 3E-9 - -
LLE wall - - - 4E-5 4E-4
(3E+3)
Y, see 1t’k’l_u - 2E+3 9E-7 3E-9 -
71 Lutetium-178m° | W, see ' Lu 5E+4 2E+5 BE-5 3E-7 - -
St. wall - - - 8E-4 8E-3
(6E+4)
Y, see ‘byl_u - 2E+5 7E-5 2E-7 -
71 Lutetiom-178° | W, ses Lu 4E+4 1E+5 GE-5 2E-7 - -
Stwall - - - GE-4 6E-3
(4E+4)
Y, see lu - 1E+5 5E-5 2E-7 - -
71 Lutetium-179 | W, ses "Lu 6E+3 2E+4 BE-6 3E-8 9E-5 9E-4
Y, see mg[_u - 2E+4 6E-6 3E-8 - -
72 Hafnium-170 D, all compounds 3E+3 B6E+3 2E-6 8E-9 4E-5 4E-4
except those given .
for W
W, oxides, BE+3 2E-6 6E-9 -
hydroxides,
carbides, and
nitrates
72 Hafnium-172 D, see | UH 1E+3 9E+0 4E-9 - 2E-5 2E-4
- Bone surf - 3E-11 - -
{2E+1)
W, see ”UHf 4E+1 2E-8 - -
- Bone surf - 8E-11 - -
{6E+1)
72 Hafnium-173 D, see ' Hi 5E+3 1E+4 5E-6 2E-8 7E-5 7E-4
W, see | PHf - 1E+4 BE-6 2E-8 - -
72 Hafmium-175 D, see  CHt 3E+3 9E+2 4E7 - 4E-5 4E-4
- Bone surf - 1E-9 - -
{(1E+3)
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Tab]e 1

S Tablel

=Table .

: B R Occupatlonal Va!ues Elﬂuén! Concenlrations__. '-R%Zaﬁ;zm
A_tomac .-'Ha&io.n.m.:i_i' d_'e':__ '::fCI_és_s.f COH B Col 2o Cq!__? _ Col 1 Co.r 2 .'_.'.Monihry
S Ot - o inhalalion e Alr Waler i -_ggz?gie
| Ingestion -f pAC | imiy | il | ation
KRS | uwor | (8 | o | g e i)
W, see | CHf - 1E+3 BE-7 35D .
72 Hafnium-177m" | D, see ' CHf 2E+4 BE+4 2E-5 BE-8 3E-4 3E-3
W, see | VHf - 9E+4 4E-5 1E-7 - -
72 Halnium-178m | D, see | "Hf 3E+2 1E+0 5E-10 - 3E-6 3E-5
- Bone surf - 3E-12 - -
(2E+Q)
W, see "OHf - 5E+0 2E-9 - - -
- Bone suif - 1E-11 - -
{9E+0)
72 Hatnium-178m | D, see ' °Hf 1E+3 3E+2 1E-7 - 1E-5 1E-4
- Bone surf - 8E-10 - -
{6E+2)
W, see | OHf - BE+2 3E-7 BE-10 - -
72 Hafnium-180m | D, see ' Hf 7E+3 2E+4 9E-§ 3E-8 1E-4 1E-3
W, see | OHI - 3E+4 1E-5 4E-8 - -
72 Hafnium-181 D, sea | Hi 1E+3 2E+2 7E-8 - 2E-5 ZE-4
- Bone surf - 6E-10 - -
{(4E+2)
W, see | Hf - 4E+2 2E-7 6E-10 - -
72 Hafrium-182m° | D, see | HE AE+4 9F+4 4E-5 1E-7 5E-4 5E-3
W, see | '“Hf - tE+5 6E-5 2E-7 - -
72 Hafnium-182 D, see 'OHE 2E+2 8E-1 3E-10 - - -
Bone surf Baone surf - 2E-12 B5E-6 5E-5
(4E+2) {2E+0)
W, see | VHf - 3E+0 {E-9 . - -
- Bone surf - 1E-11 -
(7E+Q)
72 Hafnium-183° | D, see ''"Hf 2E+4 5E+4 2E-5 B6E-8 3E-4 3E-3
W, see ""OHI - 6E+4 2E-5 8E-8 - -
72 Hafnium-184 D, see ' Ht 2E+3 8E+3 3E-6 1E-8 3E-5 3E-4
W, see ' '"Hf - BE+3 3E-6 9E-9 - -
73 Tantalum-172° W, all compounds 4E+4 1E+5 5E-5 2E-7 5E-4 5E-3
except those given
for Y
Y, elemental Ta, 1E+5 4E-5 1E-7 - -
oxides, hydroxides,
halides, carbides,
nitrates, and
nitrides
73 Tantalum-173 | W, see " Ta 7E+3 2E+4 8E-6 3E-8 9E-5 9E-4
Y, see ”"iTa - 2E+4 7E-6 2E-8 - -
73 Tantalum-174> | W, see ' “Ta 3E+4 1E+5 4E5 1E-7 ac-4 aE3
Y, see i - 9E+4 4E-5 1E-7 - -
73 Tantalum-175 | W, see '°Ta 6E+3 2E+4 7E-6 2E-8 8E-5 BE-4
Y see “Ta - 1E+4 6E-6 2E-8 - -
73 Tantalum-176 | W, see ' '°Ta 4E+3 1E+4 5E-6 2E-8 5E-5 5E-4
Y, see ‘Ta - 1E+4 5E-6 2E-8 - -
73 Tantalum-177 | W, see ''°Ta 1E+4 2E+4 8E-6 3E-8 2E-4 2E-3
Y see Ta - 2E+4 7E-6 2E-8 - -
73 Tantalum-178 | W, sece |'°Ta 2E+4 9E+4 4E-5 1E-7 2E-4 2E-3
Y, see Ta - 7E+4 3E-5 1E-7 - -
73 Tantalum-179 | W,see ''"Ta 2E+4 5E+3 2E-6 8E-9 3E-4 3E-3
Y, see “Ta - 9E+2 4E-7 1E-9 - -
73 Tantalum-180m | W, see ''°Ta 2E+4 7E+4 3E-5 9E-8 3E-4 3E-3
Y, see “Ta - 6E+4 2E-5 8E-8 - -
73 Tantalum-180 | W, see ''°Ta 1E+3 4E+2 2E-7 6E-10 2E-5 2E-4
Y, see “Ta - 2E+1 1E-8 3E-11 -
73 Tantalum- W.see “Ta 2E+5 BE+5 2E-4 8E-7 -
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-.'T_able_} R

© Table Bl L

] - Table 1l

T R o HEE. o} Releases to
R AR R 1o :-.-..-ch-upaﬁ‘?ﬂaf Values . L Effluent Gonganlrations _Sewers
G St Oral . f__" Inhalation i 2 aies ' "Cgﬁ?ge
FRR S Nt CF o - L TR ater - =11
c=f ingestion PPN BDAC ] uis e T
iy o ALLGE) ] (uCifmi .- { - (uCiml}.~| . lration .

182m* St wall - - - 3E-3 3E-2

{2E+5)
Y,see '‘Ta - 4E+5 2E-4 6E-7 - -

73 Tantalum-182 | W, see | *Ta 8E+2 3E+2 1E-7 5E-10 1E-5 1E-4
Y, see “Ta - 1E+2 6E-8 2E-10 - -

73 Tantalum-183 | W, see | *Ta 9E+2 1E+3 5E-7 2E-9 - -

LLI wall - - - 2E-5 2E-4
(1E+3)
Y,see "Ta - 1E+3 4E-7 1E-9 - -

73 Tantalum-184 | W, see '"“Ta 2E+3 5E+3 2E-6 8E-g 3E-5 3E-4
Y,see “Ta - 5E+3 2E-6 7E-9 - R

73 Tantalum-185° | W, see ''"Ta 3E+4 JE+4 3E-5 1E-7 4E-4 4E3
Y, see HES Y - BE+4 3E-5 9E-8 - -

73 Tantalum-186° | W, see '“Ta 5E+4 2E+5 1E-4 3E-7 - -

St wall - - - 1E-3 1E-2
(7E+4)
Y,see “Ta - 2E+5 9E-5 3E-7 - -

74 Tungsten-176 D, all compounds 1E+4 5E+4 2E-5 7E-8 1E-4 1E-3

74 Tungsten-177 D, all compounds 2E+4 9E+4 4E-5 1E-7 3E-4 3E-3

74 Tungsten-178 D, all compounds 5E+3 2E+4 8E-6 3E-8 7E-5 7E-4

74 Tungsten-179£ D, all compounds 5E+5 2E+6 7E-4 2E-6 7E-3 7E-2

74 Tungsten-181 D, all compounds 2E+4 3E+4 1E-5 5E-8 2E-4 2E-3

74 Tungsten-185 D, all compounds 2E+3 7E+3 3E-8 9E-9 - -

LLil wall - - - 4E-5 4E-4
(3E+3)
74 Tungsten-187 D, all compounds 2E+3 9E+3 4E-6 1E-8 3E-5 3E-4
74 Tungsten-188 D, all compounds 4E+2 1E43 5E-7 2E-9 - -
LLi wall - - - 7E-6 7E-5
(5E+2)

75 Rhenium-177° | D, all compounds 9E+4 3E+5 1E-4 4E-7 N -
except those given St wall - - . 2E-3 2E-2
forw (1E+5)

W, oxides, - 4E+45 1E-4 5E-7 - -
hydroxides, and
nitrates
75 Rhenium-178° | D,see ' Re 7E+4 3E+5 1E-4 4E-7 - -
St wall - - - 1E-3 1E-2
{(1E+5)
W, see T Re - 3E+5 1E-4 4E-7 - -

75 Rhenium-181 D, see ' Re 5E+3 9E+3 4E-86 1E-8 7E-5 7E-4
W, see | 'Re - 9E+3 4E-6 1E-8 - -

75 Rhenium-182 D.see " Re 7E+3 1E+4 5E-6 2E-8 9E-5 9E-4

(12.7 h} W, see ' Re - 2E+4 6E-6 2E-8 - -

75 Rhenium-182 [, see "' Re 1E+3 2E+3 1E-6 3E-9 2E-5 2E-4

(64.0 h) W.ses " 'Re : 2E+3 9E-7 3E-9 - -

75 Rhenium-184m | D, see ' Re 2E+3 3E43 1E6 4E-9 3E-5 3E-4
W, see ' 'Re - 4E+2 2E-7 6E-10 - -

75 Rhenium-184 D, see ' Re 2E+3 4E13 1E-6 5E-9 3E-5 3E-4
W, see ' 'Re - 1E+3 BE-7 2E-9 R -

75 Rhenium-186m D, see " ne 1E+3 2E43 7E-7 - - -

St wall St wall . 3E-9 2E-5 2E-4
(PE+3) (2E+3)
W,see '''Re - 2E+2 6E-8 2E-10 - -

75 Rhenium-186 D, see | Re 2E+3 3E+3 1E-6 4E-9 3E-5 3E-4
W,see ''Re - 2E+3 7E-7 2E-9 - -

75 Rhenium-187 D, see ' 'Re 6E+5 8E45 4E-4 . 8E-3 8E-2

- St wall . 1E-6 - -
(9E+5)
W, see T ”Re 1E+5 4E-5 1E-7 - -
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Table I

2 -Table fll:
‘Releases to

[ERTR I _ | __:.-.Occu;;ational Values R Emuent Concentzalions_ 1 Sowars
Atomic o o o Call' 0012 Co!3 B -Co! 1- Co!2 2 Monthly.
L ¥ . T Alr Water f LaConcen-
R Ingestlon DAC :!m 2 il
o | R | e iy | vom “’C”‘“" 'k (,,?;,,‘3',‘,)
75 Rhenium- D, see ‘”Re 8E+4 1E+5 6E-5 2E-7 JE3 1E-2
188m” W, see ' Re - 1E+5 BE-5 2E-7 N -
75 Rhenium-188 D, see ' Re 2E+3 3E+3 1E-6 4E-9 2E-5 2E-4
W, see " Re - 3E+3 1E-6 4E-9 - -
75 Rhenium-189 D, see ' Re 3E+3 5E+3 2E-6 7E-9 4E-5 4E-4
W, see | Re . AE+3 2E-6 6E-9 N X
76 Osmium-180° D, all compounds tE+b 4E+5 2E-4 5E-7 1E-3 1E-2
except those given
forwandyY
W, halides and - 5E+5 2E-4 7E-7 - -
nitrates
Y, oxides and - 5E+5 2E-4 6E-7 - -
hydroxxdes
76 Osmium-181° D, see "0s 1E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, sea g 5E+4 2E-5 6E-8 - -
Y, sea | Os - AE+4 2E-5 BE-8 N N
76 Osmium-182 D, see "°0s 2E+3 6E+3 2E-6 BE-9 3E-5 3E-4
W, see "'Os - 4E+3 2E-6 BEQ 5 -
Y, see 03 R 4E+3 2F-6 6E-Q X N
76 Osmium-185 D, see "290s 2E+3 5E+2 2E-7 7E-10 3E-5 3E-4
W, see 0 - 8E+2 3E-7 1E-8 - -
Y, see | °Os - BE+2 3E-7 1E-9 . -
76 Osmium-183m | D, see °°Os BE+4 2E+5 1E-4 3E-7 tE-3 1E-2
W, sea TBng 2E+5 9E-5 3E-7 B -
Y, see wUOs - 2E+5 7E-5 2E-7 - -
76 Osmium-191m | D, see " °0s 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3
W, see "°0s - 2E+14 8E-6 3E-8 - ;
Y, see 18U(}s - 2E+4 7E-6 2E-8 - -
76 Osmium-191 D, see "°'0s 2E+3 2E+3 9E-7 3E-9 - -
LLI wall - - - 3E-5 3E-4
(3E+3)
W, see | °Os - 2E+3 7E-7 2E-9 - -
Y, see °Os R 1E+3 BE-7 2E-9 -
76 Osmium-193 D, see "°0s 2E+3 BE+3 2E-6 6E-9 . -
LLI wall . - - 2E-5 2E-4
{2E+3)
W, see ""°Os - 3E+3 1E6 4E-9 - -
Y, see T800s - 3E+3 1E-6 4E-9 - -
76 Osmium-194 D, see °U0s 4E42 4E41 2E-8 BE-11 . -
LLI wall - - - 8E-6 8E-5
(6E+2)
W, see "2 Os - BE+1 2E-8 8E-11 - -
Y, see "°0s - BE+O 3E-9 1E-11 : -
77 Iridium-1822 B, all compounds 4E+4 1E+5 6E-5 2E-7 - -
except those given St wall . - - 6E-4 BE-3
forwandy (4E+4)
W, halides, - 2E+5 6E-5 2E-7 -
ritrates, and
metallic iridium
Y, oxides and - 1E+5 5E-5 2E-7 - -
hydroxides
77 Iridium-184 D, see I BE+3 2E+4 1E-5 3E-8 1E-4 iE-3
W, see "CIr . 3E+4 1E-5 5E-8 - .
Y. see i . 3E+4 1E-5 4E-8 - -
77 Iridium-185 D, see Cir 5E+3 1E+4 5E-6 2E-8 7E-5 7E-4
W, see r - 1E+4 5E-6 2E-8 - -
Y, see ¢ - 1E+4 4E6 1E-8 ; N
77 tridium-186 D, see ir 2E+3 8E+3 3E-6 1E-8 3E-5 3E-4
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o  Tablel Tablell R;gg’:eg’w“
DI BRI __Oocupatlonai Values g Efﬂuen! Concenlrahons.f' " Sewers
Aﬁmlc Rédfoﬁéélide o Class Co!1 Coi 2 E Co! 3 : _C_‘ol._i__-_-'-. Col 2. i_'_-'.Mthly -
o Ingestlon ALI Cs DAC S C!Imi lralion
W, see I - 6ED 3ES 9E-9 N -
Y.see U - 6E+3 2E-6 8E-9 - -
77 Iridium-187 D, see I 1E+4 3E+4 1E-5 5E-B 1E-4 1E-3
W, see lr - 3E+4 1E-5 4E-8 - -
Y, ses o - 3E+4 tE-5 4E-8 . .
77 Hridium-188 D, see Ir 2E+3 5E+3 2E-6 6E-9 3E-5 3E-4
W, see i - 4E+3 iE-6 5E-9 . B
Y, see I - 3E413 iE-6 5E-9 - .
77 iridium-189 D, see r 5E+3 5E+3 2E-6 7E-9 - -
LLI wall . . - 7E-5 7E-4
{5E+3)
W, see "2l - 4E+3 2E-6 5E-9 - -
Y, see ST - 4E+3 1E-6 5E-9 - -
77 Iricium-190m- D, see "r SE+5 2E+5 8E-5 aE-7 2E-3 2E-2
W, see ol - 2E+5 9E-5 3E-7 - N
Y, see - 2E+5 8E-5 3E-7 - -
77 ridium-150 D, see iy 1E+3 9E+2 4E-7 1E-9 1E-5 1E-4
W, see "ol - 1E+3 4E-7 1E-9 - ;
Y, see Iy - 9E+2 4E-7 1E-9 - -
77 Iidium-192m | D, see "o 3E+3 9E+1 4E-B 1E-10 4E-5 4E-4
W, see "l - 2E+2 9E-8 3E-10 -
¥, see r - 2E+1 6E-0 2E-11 . .
77 ricium-192 D, see "Ir 9E+2 3E+2 1E-7 4E-10 1E-5 1E-4
W, see ir - 4E+2 JE-7 BE-10
Y, see wz]r - 2E+2 9E-8 3E-10 - B
77 Iridium-194m D, see Ir BE+2 9E+1 4E-8 1E-10 9E-6 9E-5
W, see T8 - 2E+2 7E-8 2E-10 -
Y, see ir - 1E+2 4E-8 1E-10 - -
77 Iridium-194 D, see "ir 1E+3 3E+3 1E-6 4E-9 = 1E-4
W, see 1b’d|r - 2E+3 9E-7 3E-9 -
Y, see ‘Bdif - 2E+3 BE-7 3E-9 - -
77 Hidium-195m D, see "o 8E+3 2E+4 1E-5 3E-8 iE-4 1E-3
W, see T - 3E+4 1E-5 4E-8 - -
Y, see ur - ZE+4 9E-6 3E-8 - -
77 tridium-195 D, see ") 1E+4 4E+4 2E-5 6E-8 2F-4 2E-3
W, see " Ir - 5E+4 2E-5 7E-8 - -
Y, see ol - 4E+4 2E-5 6E-8 - N
78 Platinum-186 D, all compounds 1E+4 4E+4 2E-5 5E-8 2E-4 2E-3
78 Platinum-188 D, all compounds 2E+3 2E+3 7E-7 2E-9 2E-5 2E-4
78 Platinum-189 D, all compounds 1E+4 3E+4 1E-5 4E-8 1E-4 1E-3
78 Platinum-191 D, all compounds 4E+3 BE+3 AE-6 1E-8 5E-5 5E-4
78 Platinum-193m D, all compounds 3E+3 BE+3 3E-6 8E-9 - -
LL{ wall - - - 4E-5 AE-4
(3E+4)
78 Platinum-193 D, all compounds Ak+4 2E+4 1E-5 3E-8 - -
LLI wall - - . 6E-4 6E-3
(5E+4)
78 Platinum-195m | D, all compounds 2E+3 4E+3 2E-6 6E-9 - -
LEI walt - - - 3E-5 3E-4
(PE+3)
78 Platinum- D, all compounds 2E+4 4E+4 2E-5 6E-8 2E-4 2E-3
197m2
78 Platinum-1g7 D, all compounds 3E+3 1E+4 4E-6 1E-8 4E-5 4E-4
78 Platinum-189° | D, all compounds 5E+4 1E45 6E-5 2E-7 7E-4 7E-3
78 Platinum-200 D, all compounds 1E+3 3E+3 1E-6 5E-9 2E-5 2E-4
79 Gold-193 D, all compounds 9E+3 3E+4 1E-5 4E-8 1E-4 1E-3
except those given
forWandyY

37




o Tablel

“oTable il

SR Table 3 :
e ... Occupational Values Effluent Concentrations . R%‘;ﬁ:ﬁ-tg :
Atomic . RN B S ol 1 el 27 Ceh 3 ol 1] Col 27 - Monthly
“No. ::B'adlony?'!da"f A Inhaiiltion i BRI B --*Ave_ra_z_g_jc;__ :
R I R SN ISR R IRRRSRPUDE IEESY. t S “Water. '] . Concen- .
| AEGS | Auwe | | twoim) | wcimy | taton
W, halides and 2E+4 9E-6 3E-8 - -
nitrates
Y, oxides and 2E+4 8E-6 3E-8 - -
hydroxides
79 Gold-194 D, see CAu 3E+3 BE+3 3E-6 iE-8 4E-5 4E-4
W, see AU BE+3 2E-6 8E-9 - -
‘ Y, see AU - 5E+3 2E-6 7E-9 - -
79 Gold-195 D, see Ay 5E+3 1E+4 BE-6 2E-8 7E-5 7E-4
W, see PAU 1E+3 6E-7 2E-9 - -
Y, see AL - 4E+2 2E-7 6E-10 - -
79 Gold-198m D, see Ay 1E+3 3E+3 1E-6 4E-9 1E-5 1E-4
W, see AU - 1E+3 5E-7 2E-9 - -
Y, see AU - 1E+3 5E-7 2E-9 . -
79 Gold-198 D, see "“Au 1E+3 4E+3 2E-6 5E-9 2E-5 2E-4
W, see Fau - 2E+3 8E-7 3E-9 - -
Y, see Ay - 2E+3 7E-7 2E-9 - -
79 Gold-199 D, see oAy 3E+3 9E+3 4E-6 1E-8 - -
LLI walt - - . 4E-5 AE-4
(3E+3)
W, see AU - 4E+3 2E-6 6E-9 - -
Y, see Au - 4E+3 2E6 5E-9 - -
79 Gold-200m D, see AU 1E+3 4E+3 1E-6 5E-9 2E-5 2E-4
W, see AU - 3E+3 1E-6 4E-9 - -
Y, see oAU - 2E+4 iE-6 3E-9 - -
79 Gold-2007 D, see Ay 3E+4 6E+4 3E-5 9E-8 4E-4 4E-3
W, see " Au - BE+4 3E-5 1E-7 - .
¥, see AU - 7E+4 3E-5 1E-7 - -
79 Gold-201° D, see Ay 7E+4 2E+5 9E-5 3E-7 - -
Stwall - . - 1E-3 1E-2
(9E+4}
W, see  VAu - 2E+5 1E-4 3E-7 - -
Y, see oAU - 2E+5 9E-5 3E-7 - -
80 Mercury-193m Vapor - 8E+3 4E-G 1E-8 - -
Crganic D 4E+43 1E+4 5E-6 2E-8 6E-6 BE-4
D, sulfates 3E+3 9E+3 4E-6 1E-8 4E-5 4E-4
W, oxides, - BE+3 3E-6 1E-8 - -
hydroxides,
halides, nitrates,
and sulfides
80 Mercury-193 Vapor - 3E+4 1E-5 4E-8 - -
Organic D 2E+4 8E+4 3E-5 9E-8 3E-4 3E-3
D, see " ""Hg 2E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, see "“"Hg - 4E+4 2E-5 6E-8 - -
80 Mercury-194 Vapor - 3E+1 1E-8 4E-11 - -
Organic D PE+1 3E+1 1E-8 4E-11 2E-7 2E-6
D, see " "Hg B8E+2 4AE4+1 2E-8 8E-11 1E-5 1E-4
W, see | Mg - TE+2 5E-8 2E-10 5 ;
80 Mercury-195m Vapor - 4E+3 2E-6 6E-9 - -
Organic D 3E+3 6E+3 3E-6 8E-8 4E-5 4E-4
D, see "-"Hy 2E+3 5E+3 2E-6 7E-9 3E-5 3E-4
W, see | oHg - 4E+3 2E-6 5E-9 - -
80 Mercury-195 Vapor - 3E+4 1E-5 4E-8 - -
Organic D 2E+4 5E+4 2E-5 6E-8 2E-4 2E-3
D, see ' ""Hg 1E+4 4E+4 1E-5 5E-8 2E-4 2E-3
W, see | "Hg - 3E+4 1E-5 5E-8 - -
80 Mercury-197m Vapor - 5E+3 2E-6 7E-9 - -
Organic D 4E+3 9E+3 4E-6 1E-8 5E-5 5E-4
D, see """Hg 3E+3 7E+3 3E-6 1E-8 4E-5 4E-4
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W, see 193”1}49 - 5E+3 2E-6 7E 9 - -
80 Mercury-197 Vapor - 8E+3 4E-8 1E-8 - -
QOrganic D 7E+3 1E+4 6E-6 2E-8 9E-5 9E-4
D, see ""Hg BE+3 1E+4 BE-6 2E-§ 8E-5 8E-4
W, see '~ "Hg 9E+3 4E-6 1E-8 -
80 Mercury-199m° | Vapor - 8E+4 3E-5 1E-7 - -
Organic D 6E+4 2E+6 7E-5 2E-7 - -
St wall - - - 1E-3 1E-2
{(1E+5)
D, see " Hg BE+4 1E+5 B6E-5 2E-7 8E-4 B8E-3
W, see | "Hg 2E+5 7E5 2E-7 -
a0 Mercury-203 Vapor - BE+2 4E-7 1E-9 - -
Organic D 5E+2 8E+2 3E-7 1E-9 7E-6 7E-5
D, see " Hg 2E+3 1E+3 5E-7 2E-9 3E-5 3E-4
W, see ' "Hg - 1E+3 5E-7 2E-9 -
81 Thallium-194m- | D, all compounds 5E+4 2E+5 GE-5 2E-7 - -
St wall - - - 1E-3 1E-2
(FTE+4)
81 Thallium-194~ D, all compounds 3E+5 6E+5 2E-4 8E-7 - -
St wall - - - 4E-3 4E-2
(3E+5)
81 Thallium-195° D, all compounds 6E+4 TE+5 5E-5 2E-7 9E-4 9E-3
81 Thallium-187 D, all compounds 7E+4 1E+5 5E-5 2E-7 1E-3 1E-2
81 Thallium-198m~ | D. all compounds 3E+4 SE+4 2E-5 8E-8 AE-4 4E-3
81 Thallium-198 03, all compounds 2E+4 3E+4 1E-6 5E-8 3E-4 3E-3
81 Thallium-199 D, all compounds 6E-+4 8E+4 4E-5 1E-7 9E-4 9E-3
81 Thallium-200 B, all compounds 8E+3 1E+4 5E-6 2E-8 1E-4 1E-3
81 Thallium-201 D, all compounds 2E+4 2E+4 9E-6 3E-8 2E-4 2E-3
81 Thallium-202 D, all compounds 4E+3 S5E+3 2E-6 7E-9 5E-5 5E-4
81 Thallium-204 D, all compounds 2E+3 2E+3 9E-7 3E-8 2E-5 2E-4
82 Lead-195m° D, all compounds 6E+4 2E+5 8E-5 3E-7 8E-4 8E-3
82 Lead-198 D, all compounds 3E+4 BE+4 3E-5 9E-8 4E-4 4E-3
82 Lead-189° D, all compounds 2E+4 7E+4 3E-5 1E-7 3E-4 3E-3
82 Lead-200 D, all compounds 3E+3 6E+3 3E-6 9E-9 4E-5 4E-4
82 |.ead-201 ), all compounds 7E+3 2E+4 8E-6 3E-8 1E-4 1E-3
82 Lead-202m D, all compounds 9E+3 3E+4 1E-5 4E-8 1E-4 1E-3
82 Lead-202 D, all compounds 1E+2 5E+1 2E-8 7E-11 2E-6 2E-5
82 Lead-203 D, all compounds . 5E+3 9E+3 4E-6 1E-8 7E-5 7E-4
82 Lead-205 D, all compounds 4E+3 1E+3 6E-7 2E-9 5E-5 GE-4
g2 Lead-209 D, all compounds 2E+4 BE+4 2E-5 8E-8 3E-4 3E-3
82 Lead-210 D, all compounds BE-1 2E-1 1E-10 - - -
Bone surf Bone surf - 6E-13 1E-8 1E-7
{(1E+Q) {4E-1)
82 Lead-211° D, all compounds 1E+4 6E+2 3E-7 9E-10 2E-4 2E-3
82 Lead-212 D, all compounds 8E+1 3E+1 1E-8 5E-11 - -
Bone surf - - . 2E-6 2E-5
{(1E+2)
82 Lead-214° D, ali compounds 9E4+3 8E+2 3E-7 1E-9 1E-4 1E-3
83 Bismuth-200° D, nitrates 3E+4 BE+4 4E-5 1E-7 4E-4 4E-3
W, all other 1E+5 4E-5 1E-7 - -
compounds
83 Bismuth-201° | D, see * " Bi 1E+4 3E+4 1E-5 4E-8 2F-4 2E-3
W, see " Bi - 4E+4 2E-5 5E-8 - -
83 Bismuth-202° | D, see Bi 1E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, see " Bi - 8E+4 3E-5 1E-7 N R
83 Bismuth-203 D, sea° " Bi 2E+3 7E+3 3E-6 9E-9 3E5 3E-4
W, see B - 6E43 3E-6 SE-9 - -
83 Bismuth-205 D, sea *  Bi 1E+3 3E+3 1E-6 3E-9 2E5 2E-4
W, see ~ OB 1E+3 5E-7 2E-9 - -
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83 Bismuth-206 D, see 0B 6E+2 1E+3 6E-7 2E-9 9E-6 9E-5
W, see - 'Bi - 9E+2 4E-7 1E-9 - -
83 Bismuth-207 D, sea “Hgi 1E+3 2E+3 7E-7 2E-9 1E-5 tE-4
W, see “ B - 4E+2 1E-7 BE-10 -
Bismuth-210m | D, see 7B 4E+1 5E+0 2E-9 - . -
Kidneys Kidneys - 9E-12 8E-7 8E-6
{6E+1) (6E+0)
W, see “0Bi - 7E-1 3E-10 9E-13 - -
83 Bismuth-210 D, see " B 8E+2 2E+2 1E-7 - 1E-5 iE-4
- Kidneys - 5E-10 . .
{4E+2)
W, ses —o0Bi - 3E+1 1E-8 4E-11 - -
83 Bismuth-212° D, see " B 5643 2E+2 1E-7 3E-10 7E-5 7E-4
W, see - Bi - JE+2 1E-7 4E-10 - -
Bismuth-213" D, see " Bi 7E+3 3E+2 iE-7 4E-10 1E-4 1E-3
W, see * Bi - 4E+2 1E-7 5E-10 - -
83 Bismuth-214° | D, see " Bi 2E+4 8E+2 3E-7 1E-9 - -
St wall - - - 3E-4 3E-3
(2E+4)
W, see - OBi - 9E-2 4E-7 1E-9 - -
84 Polonium-203~ D, all compounds 3E+4 BE+4 3E-5 9E-8 3E-4 3E-3
except those given
for W
W, oxides, 9E+4 4E-5 1E-7 - -
hydroxides, and
nitrates
84 Polonium-205° | D, see *Po 2E+4 4E+4 2E-5 5E-8 3E-4 3E-3
W, see " Po - 7E+4 3E5 iE7 - :
84 Polonium-207 D, see - Po 8E+3 3E+4 1E-5 3E-8 1E-4 1E-3
W, see “°Po - 3E+4 1E-5 4E-8 - -
a4 Polonium-2i0 | D, see " -Po 3E+0 6E-1 3E-10 9E-13 4E-8 4E-7
W, see " °Po - BE-1 3E-10 9E-13 - -
85 Astatine-207° D, halides 6E+3 3E+3 1E-6 4E-9 8E-5 8E-4
W - 2E+3 9E-7 3E-9 - -
85 Astatine-211 D, halides 1E+2 BE+1 3E-8 1E-10 2E-B 2E-5
W - SE+1 2E-8 8E-11 - -
86 Radon-220 With daughters - 2E+4 7E-6 2E-8 - -
removed
With daughters - 2E+1 9E-9 3E-11 - -
present {or 12 for 1.0
Wl‘;:'r‘;fl‘g working
months) level)
86 Radon-222 With daughters - 1E+4 4E-6 1E-8 - -
removed
With daughters - 1E+2 3E-8 1E-10 - -
present {or4 {or0.33
‘ﬁ'\‘fgl‘g working
moniths) lovel)
87 Erancium-222° D, all compounds 2E+3 5E+2 2E-7 6E-10 3E-5 3E-4
87 Francium-2232 D, all compounds BE+2 8E+2 3E-7 1E-9 BE-6 8E-5
88 Radium-223 W, all compounds 5E+0 7E-1 3E-10 9E-13 - -
Bone surf - - - 1E-7 1E-6
{9E+0)
88 Radium-224 W, all compounds 8E+0 2E+0 7E-10 2E-12 - -
Bone surf - . - 2E-7 2E-6
{(2E+1)
88 Radium-225 W, all compounds 8E+0 7E-1 3E-10 9E-13 - -
Bone surf - - - 2E-7 2E-6
{2E+1)
88 Radium-226 W, all compounds 2E+0 BE-1 3E-10 9E-13 - -
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Bone surf - - - 6E-8 6E-7
{SE+0)
a8 Radium-227~ W, alt compounds 2E+4 1E+4 6E-6 - - -
Bone surf Bone surf - 3&-8 3E-4 3E-3
{2E+4) {2E+4)
88 Radium-228 W, alt compounds 2E+0 1E+0 5E-10 2E-i2 - -
Bone surf - - - B6E-8 6E-7
{4E+0)
a9 Actinium-224 D, all compounds 2E+3 3E+1 1E-8 - - -
except those given LLI wall Bone surf - 5E-11 3E-5 3E-4
forwand Y {2E+3) (4E+1)
W, halides and - 5E+1 2E-8 7E-11 - -
nitrates
Y, oxides and - 5E+i 2E-8 6E-11 -
hydroxides
89 Actinium-225 D, see -~ Ac SE+1 3E-1 1E-10 - - -
LLI wall Bone surf - 7E-13 7E-7 7E-8
{5E+1} {5E-1)
W, see - Ac - 6E-1 3E-10 9E-13 -
Y, see “Pac - 6E-1 3E-10 9E-13 - -
89 Actinium-226 D, see ““'Ac 1E+2 3E+0 1E-9 - - -
LLI wall Bone surf - 5E-12 2E-6 2E-5
{1E+2) {4E+0)
W, see " A - 5E+0 2E-9 7E-12 - .
Y, sae Tac - 5E+0 2E-9 BE-12 - -
89 Actinium-227 D, see “'AG 2E-1 4E-4 2E-13 - . -
Bone surf Bone surf - 1E-15 5E-9 5E-8
(4E-1) (8E-4)
W, see Pac - 2E-3 7E-13 - - -
- Bone surf - 4E-15 - -
(3E-3)
Y, see - AC - 4E-3 2E-12 BE-15 - -
89 Actinium-228 D, see " Ac 2E+3 9E+0 4E-9 - 3E-6 3E-4
- Bone surf - 2E-11 - -
(2E+1)
W, see P ac - 4E+1 2E-8 - - -
- Bone suif - BE-11 - -
{6E+1)
Y, see A - 4E+1 2E-8 BE-11 - -
90 Thorium-226° W, aft compounds 5E+3 2E+2 6E-8 2E-10 N -
except those given St wall _ N N 7E5 7E-4
for Y {6E+3)
Y, oxides and - 1E+2 6E-8 2E-10 - -
hydroxides
90 Thorium-227 W, see ~*°Th 1E+2 3E-1 1E-10 5E-13 2E-6 2E-5
Y, see - °Th - 3E-1 1E-10 5E.13 - -
90 Thorium-228 W, see ~-°Th 6E+0 1E-2 4E-12 - - -
Bone suif Bone surf - 3E-14 2E-7 2E-6
{1E+1) (2E-2)
Y, see ~°Th . 2E-2 7E-12 2E-14 - -
90 Thorium-229 W, see —20Th 6E-1 9E-4 4E-13 - - -
Bone suif Bone surf - 3E-15 2E-8 2E-7
{1E+0) (2E-3)
Y, see ~"°Th . 2E-3 1E-12 - - -
- Bone surf - 4E-15 - -
(3E-3)
940 Thorium-230 W, ses ~°°Th 4E+0 BE-3 3E-12 - - -
Bone surf Bone surf - 2E-14 1E-7 1E-6
{9E+0} (2E-2)
Y, see *°Th - 2E-2 6E-12 2 - -
- Bone surf - 3E-14 - -
(PE-2)
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90 Thorium-231 W. see 22oTh 4E+3 6E+3 3E-6 9E-9 5E-5 5E-4
Y, see ““OTh - 6F+3 3E-6 9E-9 - -
90 Thorium-232 W, see 22oTh 7E-1 1E-3 5E-13 - - -
Bone surf Bone surf - 4E-15 3E-8 3E-7
(2E+0) (3E-3)
Y. see " Th - 3E-3 1E-12 - - -
- Bone surf - 6E-15 - -
(4E-3)
90 Thorium-234 W, see ““°Th 3E+2 2E+2 8E-8 3E-10 - -
LLE wall - - - 5E-6 5E-5
(4E+2)
Y, see 251 - 2E42 BE-8 2E-10 - -
a1 Protactinium- W, all compounds 4E+3 1E+2 5E-8 2E-10 5E-5 5E-4
227° except those given
forY
Y, oxides and 1E42 4£-8 1E-10 - -
hydroxides
9t Protactinium- W, see - Pa 1E+3 1E+1 5E-g - 2E-5 2E-4
228 - Bone surf - 3E-11 - -
(2E+1)
Y, see " Pa - 1E+ 5E-9 2E-11 - N
91 Protactinium- W, see ' Pa BE+2 SE+0 2E-9 7E-12 - -
230 Bone surf - - - 1E-5 1E-4
(9E+2)
Y, see “2ipg - 4E+0 1E-S 5E-12 -
o1 Protactinium- W, see ' Pa 2E-1i 2E-3 BE-13 - - -
231 Bone surf Bone suif - 6E-15 6E-9 6E-8
(5E-1) {4E-3)
Y, see’"'Pa - 4E-3 2E-12 - N :
Bone surf - 8E-15 - -
{6E-3)
g1 Protactinium- W, see > Pa 1E+3 2E+1 9E-9 - 2E-5 2E-4
232 - Bone surf - 8E-11 - -
(BE+1)
Y, see Hg?Pa - 6E+1 2E-8 - - -
- Bone surf . 1E-10 - -
(7E+1)
91 Protactinium- W, see *~ Pa 1E+3 7E+2 3E-7 1E-9 - -
233 LLI wall - - - 2E-5 2E-4
(2E+3)
Y, see “eipg - 6E+2 2E-7 8E-10 - -
91 Protactinium- W, see > Pa 2E+3 8E+3 3E-6 1E-8 3E-5 3E-4
234 Y, see = Pa - 7E+3 3E-6 9E-9 -
92 Uranium-230 D, UFs, UQLF,, AE+0 4E-1 2E-10 - - -
UO:(NO3)2 Bane surf Bone surf - 8E-13 8E-8 8E-7
(BE-+0} {6E-1)
W, UQ,, UF,, UCH, - 4E1 1E-10 5E-13 - -
Y, UOs, UsOy - 3E-1 tE-10 4E-13 - -
g9z Uranium-231 D, see U 5E43 BE+3 3E-6 1E-8 - -
LLI wall - - - 6E-5 6E-4
{4E+3)
W, see U - 6E+3 2E-§ 8E-9 - -
Y, see ‘EJUU - 5E+3 2E-6 6E-9 -
92 Uranium-232 D, see U 2E+0 2E-1 9E-11 - - .
Bone surt Bone surf - 6E-13 6E-8 6E-7
{4E+0) (4E-1)
W, see 22U - 4E-1 2E-10 5E-13 -
Y, see 20U - BE-3 3E-12 1E-14 .
92 Uranium-233 D, see U 1E+1 1E+0 SE-10 - - -
Bone surf Bone surf - 3E-12 3E-7 3E-6
(2E+1) (2E+D)
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W, see 20y - 7E-1 3E-10 1E-12 - -
Y, see 230 - 4E-2 2E-11 5E-14 - -
92 Uranium-234° | D, see > U 1E+1 1E+0 5E-10 - - -
Bone surf Bone surf - 3E-12 3E-7 3E-6
{2E+1) (2E+0)
W, see U - 7E-1 3E-10 1E-12 -
Y, see ZJUU - 4E-2 2E-11 5E-14 -
92 Uranium-235° D, see OU 1E+1 1E+0 6E-10 - - -
Bone surf Bone surf - 3E-12 3E-7 3E-6
(PE+1) (2E+0)
W, see 200y - 8E-1 3E-10 1E-12 - -
Y, see 230 " 4E-2 2E-11 6E-14 -
92 Uranium-236 D, see” U 1E+1 1E+0 5E-10 - - -
Bone surf Bone surf - 3E-12 3E-7 3E-6
(2E+1) (2E+0)
W, see U - 8E-1 3E-10 1E-12 - -
Y, see =0y - 4E-2 2E-11 6E-14 -
o2 Uranium-237 D, see U 2E+3 3E+3 1E-6 4E-9 - -
LEl wall - - - 3E-5 3E-4
(2E+3)
W, see ‘MUU - 2E+3 7E-7 2E-9 -
Y, see 230 - 2E+3 BE-7 2E-9 -
92 Uranium-238° D, see U 1E+1 1E+0 6E-10 - - -
Bone surf Bone surf - 3E-12 3E-7 3E-6
(2E+1) (2E+0)
W, see U - BE-1 3E-10 1E-12 -
Y, see 20 - 4E-2 2E-1 6E-14 - -
o2 Uranium-239° D, see U 7E+4 2E+5 8E-5 3E-7 9E-4 9E-3
W, see U - 2E+5 7E-5 2E-7 .
Y, see 290 - 2E+5 6E-5 2E-7 - -
92 Uranium-240 D, see 22U 1E+3 4E+3 2E-6 5E-9 2E-5 2E-4
W, see 220U - 3E+3 1E-6 4E-9 -
Y, see ‘“UU - 2E+3 1E-6 3E-9 -
92 Uranium- D, see =y 1E+1 1E+0 5E-10 - - -
natural® Bene surf Bone surf - 3E-12 3E-7 3E-6
(2E+1) {2E+0)
W, see 20 . 8E-1 3E-10 9E-13 .
Y, see 230 - 5E-2 2E-11 9E-14 - -
93 Neptunium- W, all compounds 1E+5 2E+3 TE-7 B 2E-3 2E-2
232° - Bone surf - 6E-9 - -
(6E+2)
83 Nepztunium- W, all compounds 8E+5 3E+6 1E-3 4E-6 1E-2 1E-1
233
g3 Naptunium-234 | W, all compounds 2E+3 3E+3 1E-6 4E-9 3E-5 3E-4
93 Neptunium-235 | W, all compounds 2E+4 8E+2 3E-7 - - -
LLI walt Bone surf - 2E-9 3E-4 3E-3
(2E+4) {(1E+3)
93 Neptunium-236 | W, all compounds 3E+0 2E-2 9E-12 - - -
(1.15E+5 y) Bone surf Bone surf - 8E-14 9E-8 9E-7
(6E+0) (5E-2)
93 Neptunium- W, all compounds 3E+3 3E+1 1E-8 - - -
236m (22.5 h) Bone surf Bone surf - 1E-10 5E-6 5E-4
(4E+3) {7TE+1)
93 Neptunium-237 | W, all compounds 5E-1 4E-3 2E-12 - - -
Bone surf Bone surf - 1E-14 2E-8 2E-7
{1E+0) {(1E-2)
a3 Neptunium-238 | W, all compounds 1E+3 6E+1 3E-8 B 2E-5 2E-4
- Bone surf - 2E-10 - -
{2E+2)
93 Neptunium-239 | W, all compounds 2E+3 2E+3 9E-7 3E-9 -
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LLI wall - - - 2E-5 2E-4
{2E+3)
93 NeptumumA W, all compounds 2E+4 8E+4 3E-5 1E-7 3E-4 3E-3
240
94 Plutonium-234 W, all compounds 8E+3 2E+2 9E-8 3E-10 1E-4 1E-3
except PuQ;
Y, PuG; - 2E+2 8E-8 3E-10 - -
94 Plutonium-235" | W, see *° Pu 9E+5 3E+6 tE-3 4E-6 1E-2 1E-1
Y, see d‘MPu - 3E+8 tE-3 3E-6 - -
94 Plutonium-236 | W, see = Pu 2E+0 2E-2 8E-12 - - -
Bone surf Bone surf - 5E-14 G6E-8 B6E-7
(4E+0) {4E-2)
Y, see Hpy, - 4E-2 2E-11 B6E-14 - -
94 Plutonium-237 W, see Z32‘|:>u 1E+4 3E+3 iE-6 5E-9 2E-4 2E-3
Y, see Hpy, - 3E+3 1E-6 4E-9 - -
94 Plutonium-238 | W, see = Pu 9E-1 7E-3 3E-12 - - -
Bone surf Bone surd - 2E-14 2E-8 2E-7
(2E+0) {1E-2)
Y, see d"WPU - 2E-2 8E-12 2E-14 - -
94 Plutonium-239 | W, see ™ Pu BE-1 6E-3 3E-12 - - -
Bone surf Bone surf - 2E-14 2E-8 2E-7
(1E+0) {1E-2)
Y. see 2 Pu - 2E-2 7E-12 - -
- Bone surf - 2E-14 -
{2E-2)
94 Plutonium-240 | W, see - Pu BE-1 6E-3 3E-12 . - -
Bone surf Bone surf - 2E-14 2E-8 2E-7
(1E+0) (1E-2)
Y, see “Hp, - 2E-2 7E-12 - -
Bone surf - 2E-14 -
(2E-2)
94 Plutonium-241 W, see Ty 4E+1 3E-1 1E-10 - - -
Bone surf Bone surf - 8E-13 1E-6 1E-5
(TE+1) {6E-1)
Y, see 2Py - 8E-1 3E-10 - -
Bone surf - 1E-12 -
(1E+0)
94 Plutonium-242 | W, see = Pu 8E-1 7E-3 3E-12 . - -
Bone surf Bone surf - 2E-14 2E-8 2E-7
{(1E+0) (1E-2)
Y, see > Pu - 2E-2 7E-12 . N .
Bone surf - 2E-14 - -
‘ (2E-2)
94 Plutonium-243 W, see “RPU 2E+4 4E+4 2E-5 5E-8 2E-4 2E-3
¥, see -0 Pu . 4E+4 2E-5 5E-8 - -
94 Plutonium-244 | W, see =Py 8E-1 7E3 3E-12 - - -
Bone surf Bone surf - 2E-14 2E-8 2E-7
{2E+0) {1E-2)
Y, see 234Pu - 2E-2 7E-12 - - -
- Bone surf . 2E.14 - -
(2E-2)
94 Plutonium-245 | W, see ~Pu 2E+3 BE+3 2E-6 6E-9 3E-5 3E-4
Y, see “py - 4E43 2E-6 6E-9 - -
94 Plutonium—246 | W, see ~2Py 4E+2 3E+2 1E-7 4E-10 - -
LLI wall - . - 6E-6 6E-5
{(1E+2)
Y. sea ~'Pu - 3E+2 1E-7 4E-10 - -
a5 Amgricium- W, alt compounds 8E+4 3E+5 1E-4 4E-7 1E-3 1E-2
237
95 Americium- W, alt compounds 4E+4 3E+3 1E-6 - bE-4 5E-3
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2ag? Bone surf - 9E-9 - -
(6E+3)
95 Americium-239 | W, all compounds 5E+3 1E+4 5E-6 2E-8 7E-5 7E-4
95 Americium-240 | W, all compounds 2E+3 3E+3 1E-6 4E-9 3E-5 3E.-4
g5 Americium-241 W, all compounds 8E-1 6E-3 3E-12 - - -
Bone suif Bone surt - 2E-14 2E-8 2E-7
(1E40) (1E-2)
a5 Americium- W, all compounds 8E-1 BE-3 3E-12 - - B
242m Bone surf Bone surf - 2E-14 2E-8 2E-7
(1E+0) (1E-2)
a5 Americium-242 1 W, all compounds 4E+3 8E+1 4E-8 - 5E-5 5E-4
- Bone surf - 1E-10 - -
(9E+1)
a5 Americium-243 | W, all compounds BE-1 6E-3 3E-12 - - -
Bone surf Bone surf - 2E-14 2E-8 2E-7
(1E+0) {1E-2)
a5 Americium- W, all compounds 6E+4 4E+3 2E-6 - - -
244m® St wall Bone sud - 1E-8 1E-3 1E2
(BE+4) (FE+3)
95 Americium-244 | W, all compounds JE+3 2E+2 B8E-8 - 4E-5 4E-4
- Bone surf - 4E-10 - -
(3E+2)
95 Americium-245 | W, all compounds 3E+4 8E+4 3E-5 1E-7 4E-4 4E-3
a5 Americium- W, all compounds 5E+4 2E+5 8E-5 3E-7 - -
246m” St wall - : - 8E-4 8E3
(6E+4)
4133 Amgricium- W, alt compounds 3E+4 tE+5 4E-5 1E-7 4E-4 4E.3
246
a6 Curium-238 W, all compounds 2E+4 1E+3 BE-7 2E-9 2E-4 2E-3
96 .Curium-240 W, all compounds 6E+1 6E-1 2E-10 - . -
Bone surf Bone surf - 9E-13 1E-6 1E-5
(8E+1) {6E-1)
g6 Curium-241 W, all compounds 1E+3 3E+1 1E-8 - 2E-5 2E-4
- Bone surf - 5E-11 - -
{(4E+1)
96 Curium-242 W, all compounds 3E+1 3E-1 1E-10 - - -
Bone surf Bone surf - 4E-13 TE-7 7E-6
{5E+1) (3E-1)
96 Curium-243 W, alt compounds 1E+0 9E-3 4E-12 - - -
Bone surf Bone surf - 2E-14 3E-8 3E-7
(RE+0) (2E-2)
96 Curium-244 W, all compounds 1E+0 1E-2 5E-12 - - -
Bone surf Bone surf - 3E-14 3E-8 3E-7
(3E+0) {PE-2)
96 Curium-245 W, all compounds 7E-1 6E-3 3E-12 - - -
Bone surf Bone surf - 2E-14 2E-8 2E-7
{1E+0) {1E-2)
96 Curium-246 W, all compounds 7E-1 6E-3 3E-12 - - -
Bone surf Bone surf - 2E-14 2E-8 2E.7
{1E+0) (1E-2)
96 Curium-247 W, all compounds 8E-1 6E-3 3E-12 - - -
Bone surf Bone surf - 2E-14 2E-8 2E-7
(1E+0) {(1E-2)
96 Curium-248 W, alt compounds 2E-1 2E-3 7E-13 - - -
Bone surf Bone surf - 4E-15 5E-9 5E-8
(4E-1) {3E-3)
96 Curium-249° W, all compounds 5E+4 2E+4 7E-6 - 7E-4 7E-3
- Bone surf - 4E-8 - -
{3E+4)
a6 Curium-250 W, alt compounds 4E-2 3E-4 1E-13 - - -
Bone surf Bone susf - 8E-16 9E-10 9E-g
{6E-2) (5E-4)
97 Berkelium-245 W, all compounds 2E+3 1E+3 BE-7 2E-9 3E-5 3E-4
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a7 Berkelium-246 W, alt compounds 3E+3 3E+3 iE-8 4E-9 4E-5 4FE-4
97 Berkelium-247 W, alt compounds 5E-1 4E-3 2E-12 - - -
Bone surt Bone surf - 1E-14 2E-8 2E-7
{1E+0) {9E-3)
a7 Berkelium-249 W, all compounds 2E+2 2E+0 7E-10 - - -
Bone surf Bone surf B 5E-12 6E-6 6E-5
{6E+2) (4E+0)
97 Berkelium-250 W, all compounds 9E+3 JE+2 1E-7 - 1E-4 1E-3
- Bone surf - 1E-9 - -
(7TE+2)
98 Californium- W, alt compounds 3E+4 B6E+2 2E-7 8E-10 - -
2447 except those given Stwalf - - - 4E-4 4E3
forY (IE+4)
Y, oxides and - 6E+2 2E-7 8E-10 - -
hydroxides
98 Californium-246 | W, see Aoy 4E+2 9E+0 4E-9 1E-11 5E-6 5E-5
¥, see = Cf - 9E+0 4E-9 1£-11 -
98 Californium-248 | W, see *Cf 8E+0 6E-2 3E-11 . - .
Bone surf Bone surf - 2E-13 2E-7 2E-6
(PE+1) {1E-1)
Y, see 248 0f - 1E-1 4E-11% 1E-13 - -
98 Californium-249 | W, see > Cf 5E-1 4E-3 2E-12 - - -
Bone surf Bone surf - 1E-14 2E-8 2E-7
(1E+0) {9E-3)
Y, see < °Ct - 1E-2 AE-12 - N -
Bone surf
- (1E-2) - 2E-14 - -
a8 Californium-250 | W, see “ Cf 1E+0 9E-3 4E-12 - - -
Bone surf Bone surf - 3E-14 3E-8 3E-7
(2E+Q) {(2E-2)
Y, sea " Cf - 3E-2 1E-13 4E-14 - -
98 Californium-251 | W, see = 'Cf 5E-1 4E-3 2E-12 - - -
Bone surf Bone surf - tE-14 2E-8 2E-7
(1E+0) {9E-3)
Y, see " Cf - 1E-2 4E-12 - - -
Bone surf - 2E-14 - -
{1E-2)
98 Californium-252 | W, see = Cf 2E+0 2E-2 8E-12 - - -
Bone surf Bone surf - 5E-14 7E-8 7E-7
(5E+0) (4E-2)
Y, see = Cf - 3E-2 TE-11 GE-14 - -
98 Californium-253 | W, see °7'Cf _2E+2 2E+0 8E-10 3E-12 - -
Bone surf - - - 5E-6 5E-5
{4E+2)
Y, see * C - 2E+0 7E-10 2E-12 - -
98 Californium-254 | W, see = Ct 2E+0 2E-2 9E-12 3E-14 3E-8 3E-7
Y, see 2o - 2E-2 7E-12 2E-14 - -
99 Einsteinium- W, all compounds 4E+4 5E+2 2E-7 - 6E-4 6E-3
250 - Bone surf - 2E-8 - -
{1E+3)
99 Einsteinium- W, all compounds 7E+3 SE+2 4E-7 - 1E-4 1E-3
251 - Bone surf - 2E-9 - -
{(1E+3)
98 Einsteinium- W, all compounds 2E+2 1E+0 BE-10 2E-12 2E-6 2E-5
253
93 Einsteinium- W, all compounds 3E+2 1E+1 4E-9 iE-11 - -
254m LLIwalk - - . 4E-6 4E-5
‘ (3E+2)
98 Einsteinium- W, all compounds BE+0 7E-2 3E-11 - - -
254 Bone surf Bone surf - 2E-13 2E-7 2E-6
{2E+1) (1E-1)
100 Fermium-252 W, all compounds 5E+2 1E+1 5E-9 2E-11 6E-6 6E-b
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100

Fermium-253

W, é.li compounds

1E+43

1E+1

4E-9

1E-11

1E-5

1E-4

100

Fermium-254

W, ali compounds

3E+3

SE+1

4E-8

1E-10

4E-5

AE-4

100

Fermium-255

W, alf compounds

5E+2

2E+1

gE-9

3E-11

7E-6

7E-5

100

Fermium-257

W, ali compounds

2E+1

2E-1

7E-11

Bone surf
{(4E+1)

Bone surt
{2E-1)

3E-13

5E-7

5E-6

10

Mendelevium-
257

W, all compounds

7E+3

BE+1

4E-8

1E-4

Bone surf
{9E+1)

1E-10

1E-3

101

Mendelevium-
258

W, all compounds

3E+1

2E-1

1E-10

Bone suif
(5E+1}

Bone surf
(3E-1)

BE-13

6E-7

6E-6

Any single
radionuciide not
listed above
with decay
mode other
than alpha
ernission or
spontaneous
fission and with
radioactive half-
life less than 2
hours

N 1
Submersion

2E+2

1E-7

1E-9

Any single
radicnuctide not
listed above
with decay
mode other
than alpha
emission or
spontaneous
fission and with
radgioactive half-
life greater than
2 hours

2E1

1E-10

1E-12

1E-8

1E7

Any single
radionuclide not
listed above
that decays by
alpha emission
or spontaneous
fission, or any
mixture for
which either the
identity or the
concentration of
any
radionuclide in
the mixture is
not known

4E-4

2E-13

1E-15

2E-9

2E-8

ENDNOTES:

"Submersion” means that values given are for submersion in a2 hemispherical semi-infinite cloud of airborne material.

? These radionuclides have radiological half-tives of less than 2 hours. The lotal effective dose equivalent received during
operations with these radionuclides might include a significant contribution from external exposure. The DAC values for all
radionuclides, other than those designated Class “Submersion,” are based upon the committed efiective dose equivalent due to
the intake of the radionuctide into the body and do not include potentially significant contributions to dose equivalent from
external exposures. The licensee may substitute 1E-7 pCifml for the listed DAC to account for the submersion dose
prospectively, but should use individual monitoring devices or other radiation measuring instruments that measure extarnal
exposure to demonstrate compliance with the limits. {See 1200-02-05-.562.)
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3 For solubrle mixtures of U-238, U-234, and U-235 in air, chemical toxicity may be the limiting factor (see 1200-02-05-.50(5)). If
the percent by welight (enrichment) of U-235 is not greater than 5, the concentration value for a 40-hour workweek is 0.2
milligrams uranium per cubic meter of air average. For any enrichment, the product of the average concentration and time of
exposure during a 40-hour workweek shall not exceed BE-3 (SA) pCi-hr/ml, where SA is the specific activity of the uranium
inhaled. The specific activity 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, i not known, shall be:

SA = 3.6E-7 curiesfgram U U-depleted
SA =10.4 + 0.38 (enrichment) + 0.0034 {enrichment)’] £-6,  enrichment = 0.72
where enrichment is the percentage by weight of U-235, expressed as percent.
NOTE:

1. W the identily of each radionuclide in a mixture is known but the concentration of one or more of the radionuclides in the mixture is
not known, the DAC for the mixture shall be the most restrictive DAC of any radionuckide in the mixture,

2. If the identity of each radionucfide in the mixture is not known, but it is known that certain radionuclides specified in this schedule are
not present in the mixture, the inhalation ALL DAC, and effluent and sewage concentrations for the mixture are the lowest values specified in
this schedule for any radionuctide that is not known to be absent from the mixture; or

soxTable
_ Tabtel S e '-:Tab!e II = Heieases!
i L Occupalzonal Va!ues EflEuent Concentralions S Sewers : -Z-
Cal 1 iCol.:2 ; ool A i Col'2

I Inhalalion : Goi e CO Monfmy :
- - — Averags :

e et Ty (uCi) S -';(PQM;'“’)_ Sp T e N (yC:/mU
If it is known that Ac-227-D and Cm-250-W 7E-4 3E-13 - - -

are not present
If, in addition, it is known that Ac-227-W, Y, - 7E-3 3E-12 - - -
Th-223-W, Y, Th-230-W, Th-232-W, Y, Pa-
231-W, Y, Np-237-W, Pu-239-W, Pu-240-W,
Pu-242-W, Am-241-W, Am-242m-W, Am-243-
W, Cm-245-W, Cm-246-W, Cm-247-W, Cm-
248-W, Bx-247-W, Cf-249-W, and Cf-251-W
are not present

If, in addition, it is known that Sm-146-W, Sm- - 7E-2 3E-11 - -
147-W, Gd-148-D, W, Gd-152-D, W, Th-228-
W, Y, Th-230-Y, U-232-Y, U-233-Y, U-234-Y,
U-235-Y, U-236-Y, U-238-Y, Np-236-W, Pu-
236-W, Y, Pu-238-W, Y, Pu-238-Y, Pu-240-Y,
Pu-242-Y, Pu-244-W, Y, Cm-243-W, Cm-244-
W, Cf-248-W, Ct-249-Y, Cf-250-W, Y, Cf-251-
Y, C-252-W, Y, and Cf-254-W, Y are not
present

if, in addition, it is known that Pb-210-D, Bi- - 7E-1 3E-10 - -
210m-W, Po-210-D, W, Ra-223-W, Ra-225-
W, Ra-226-W, Ac-225-D, W, Y, Th-227-W, Y,
U-230-D, W, Y, U-232-D, W, Pu-241-W, Cm-
240-W, Cm-242-W, Cf-248-Y, Es-254-W, Fm-
257-W, and Md-258-W are not present

If, in addition, it is known that Si-32-Y, Ti-44- - 7E+0 3E-9 - -
Y, Fe-60-D, Sr-80-Y, Z2r-93-D, Cd-113m-D,
Cd-113-D, In-115-D, W, La-138.D, Lu-176-W,
Hf-178m-D, W, Hi-182-D, W, Bi-210m-D, Ra-
224-W, Ra-228-W, Ac-226-D, W, Y, Pa-230-
W, Y, U-233-D, W, U-234-D, W, U-235-D, W,
U-236-D, W, U-238-D, W, Pu-241-Y, Bk-249-
W, Cf-253-W, Y, and Es-253-W are not
present

If it is known that Ac-227-D, W, Y, Th-229-W, - - - 1E-14 -
Y, Th-232-W, Y, Pa-231-W, Y, Cm-248-W,
and Cm-250-W are not present
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if, in addition, it is known that Sm-146-W, Gd- - - - 1E-13 - -

148-D, W, Gd-152-D, Th-228-W, Y, Th-230-
W, Y, U-232-Y, U-233-Y, U-234-Y, U-235-Y,
U-236-Y, U-238-Y, U-Nat-¥Y, Np-236-W, Np-
237-W, Pu-236-W, Y, Pu-238-W, Y, Pu-238-
W, Y, Pu-240-W, Y, Pu-242-W, Y, Pu-244-W,
Y, Am-241-W, Am-242m-W, Am-243-W, Cm-
243-W, Cm-244-W, Cm-245-W, Cm-246-W,
Cm-247-W, Bk-247-W, CI-249-W, Y, Cf-250-
W, Y, Cf-251-W, Y, CI-252-W, Y, and Cf-254-
W, Y are not present
If, in addition, it is known that Sm-147-W, Gd- - - - iE-12 -
152-W, Pb-210-D, Bi-210m-W, Po-210-D, W,
Ra-223-W, Ra-225-W, Ra-226-W, Ac-225-D,
W, Y, Th-227-W, Y, U-230-D, W, Y, U-232-D,
W, U-Nat-W, Pu-241-W, Cm-240-W, Cm-242-
W, Cf-248-W, Y, Es-254-W, Fm-257-W, and
Md-258-W are not present
i, in addition it is known that Fe-60, Sr-90, - - - - 1E-6 1E-5
Cd-113m, Cd-113, In-115, 1128, Cs-134, Sm-
145, Sm-147, Gd-148, Gd-152, Hg-194
{organic), Bi-210m, Ra-223, Ra-224, Ra-225,
Ac-225, Th-228, Th-230, U-233, U-234, U-
235, U-236, U-238, U-Nat, Cm-242, Cf-248,
Es-254, Fin-257, and Md-258 are not present
3. W a mixture of radionuclides consists of uranium and s daughters in ore dust (10 um AMAD particle distribution assumed) prior to
chemical separation of the uranium from the ore, the following values may be used for the DAC of the mixture; 6E-11 uCi of gross alpha
activity from uranium-238, uranium-234, thorium-230, and radium-226 per milliliter of air; 3E-11 pCi of natural uranium per milliliter of air; or 45
micrograms of natural uranium per cubic meter of air.

4. If the identity and concentration of each radionuclide in a mixture are known, the limiting values should be derived as
follows: determine, for each radionuclide in the mixture, the ratio between the concentration present in the mixture and the
concentration otherwise established in 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: If radionuclides "A," “B," and "C" are present in concentrations Ca, Cg, and Cg, and if the applicable DACs are
DACa, DACs, and DACc, respeactively, then the concentrations shall be limited so that the following relationship exists:

Cha Cg Co =1

DACA DACs DACc

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

New Rules

Chapter 1200-02-05 is amended by adding new rules 1200-02-05-.127 Disposal of Certain Byproduct Material
and 1200-02-05-.146 Reporls to Individuals of Exceeding Dose Limits. The new rules shall read as follows:

Table of Contents

1200-02-05-.127 Disposal of Certain Byproduct Material
1200-02-05-.146 Reports to Individuals of Exceeding Dose Limits

(0 Licensed material as defined in subparagraphs (¢) and (d) of the definition of Byproduct material set {orth

in Rule 1200-02-05-.32(11) may be disposed of in accordance with Chapter 1200-02-11, even though it is
not defined as low-level radioactive waste. Therefore, any licensed hyproduct material being disposed of
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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 in subparagraphs (¢} and (d} of the definition of
Byproduct material set forth in Rule 1200-02-05-.32(11), at a disposal facility authorized to dispose of
such material in accordance with any Federal or State solid or hazardous waste law, including the Solid
Waste Disposal Act, as authorized under the Energy Policy Act of 2005.

Authority: T.C.A. §§ 68-202-201 et seq. and 4-5-201 et seq.
1200-02-05-.146 Reports to Individuals of Exceeding Dose Limils.

When a licensee or registrant is required by Rule 1200-02-05-.143 or 1200-02-05-.144 to report to the Division
any exposure of an identified 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 Division. This report must be transmitted no later than the transmitial to the
. Division.

Authority: T.C.A. §§ 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, treaiment, or
prevention of disease or other abnormal condition.

Rule 1200-02-07-.05 Definitions is amended by adding new paragraph {45) so that, as amended, paragraph (45)
shall read as follows:

(45)  “Positron Emission Tomography (PET) radionuclide production facility” is defined as a facility operating a
cyclotron or accelerator for the purpose of producing PET radionuclides.

Authority: T.C.A. §§ 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-.14 Notifications.

(1) A licensee shall provide to the Division a copy of the board certification, the Nuclear Regulatory
Commission, Agreement State or Licensing State license, or the permil issued by a licensee of broad
scope for each individual no later than thirty (30) days after the dale that the Licensee permils the
individual to work as an authorized user, an authorized nuclear pharmacist or an authorized medical
physicist, pursuant to Rule 1200-02-07-.13(1)(b).

() 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 change does not conslitute a transfer of control of
the license as described in Rute 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 radicactive material is used under either Rule 1200-02-07-.38 or 1200-02-07-.40.

3 The licensee shall send the documents required in this rule o the Division at the address listed in Rule
1200-02-04-.07(1)(c).

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

Paragraph (4) of Rule 1200-02-07-.15 Exemptions Regarding Specific Licenses of Broad Scope is amended by
deleting “1200-02-07-.14(1){(a)" between the word “of’ and “regarding” and replacing it with “Rule 1200-02-07-
14(2)(a)" so lhat, as amended, paragraph (4) shall read as follows:

(4) The provisions of Rule 1200-02-07-.14(2)(a) regarding notification 1o the Division for new authorized
users, new autharized medical physicists and new authorized nuclear pharmacists;

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

Subpart (i) of part 2 of subparagraph (b) of paragraph (1) of Rule 1200-02-07-.23 Training of Radiation Safety
Officer is amended by adding “Rule 1200-02-07-.26,” hetween the word “under” and “1200-02-07-.43” so that, as
amended, subpart (ii) shall read as follows:

(i) In 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. §§ 68-202-201 et seq. and 4-5-201 et seq.

Part 2 of subparagraph (b) of paragraph (1) of Rule 1200-02-07-.24 Training for Authorized Medical Physicist is
amended by adding “Rule 1200-02-07-.26,” belween the word “in” and “1200-02-07-.59” so that, as amended,
part 2 shall read as follows: '

2. In clinical radiation facilities providing high energy, external beam therapy (photons and
electrons with energies greater than or equal to 1 million electron volis) and
brachytherapy services under the direction of physicians who 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 Rule 1200-02-07-.24 Training for Authorized Medical Physicist is amended
by deleting the subparagraph and substituting the following so that, as amended, subparagraph (b) shall read as
follows:

{b) Has obtained written attestation that the individual has satisfaclorily completed the requirements
in subparagraphs (1)(a) and (1){b) and paragraph (3), or subparagraph (2}a) and paragraph (3)
of this rule, and has achieved a level of competency sufficient to function independently as an
authorized medical physicist for each type of therapeutic medical unit for which the individual is
requesting authorized medical physicist status. The writlen attestation must be signed by a
preceptor authorized medical physicist who meets the requirements in Rule 1200-02-07-.24, Rule
1200-02-07-.26 or equivalent U.S. Nuclear Regulatery 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. §§ 68-202-201 et seq. and 4-5-201 et seq.
Rule 1200-02-07-.26 Training for Experienced Radiation Safety Officer, Teletherapy or Madical Physicist,

Authorized User, and Nuclear Pharmacist is amended by adding paragraph (3) which shall read as follows:
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(3 Individuals who need not comply with training requiremenits as described in this rule may serve as
preceptors for, and supervisors of, applicants seeking authorization on Division or NRC licenses for the
same uses for which these individuals are authorized. :

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

Rule 1200-02-07-.30 Determination of Dosages of Unsealed Radicactive Material for 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.

(0 A licensee shall determine 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 lcensed under Rufe 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 commiltee-approved protocol or an
investigational new drug (IND) 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 reguirements.
3) For other than unit dosages, this determinétion must be made by:
(a) Direct measurement of radioactivity;
(b) Combination of measurement of radioactivity and mathematical calculations; or
(c) Combination of volumetric measurements and mathematical calculations, based on the

measurement made by:

1. A manufacturer or preparer ficensed under Rule 1200-02-10-.13(10) or equivalent U.5.
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 Regulatory Commission or Agreement Stale requirements.

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

Paragraph (1) of Rule 1200-02-07-.38 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 unsealed radioactive material, prepared for medical use for uptake, dilution, or excretion that is:

{(a) Obtained from:

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
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2. A PET radioactive drug producer licensed under Rule 1200-02-10-.11(8) or equivalent
Agreement Slate 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 requirements specified in Rule
1200-02-07-.43, or Rule 1200-02-07-.47 and Rule 1200-02-07-.43{1)}{c)1()}{VII); or

3. An individual under the supervision, as specified in Rule 1200-02-07-.19, of the
authorized nuclear pharmacist in part 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 accordance with a radioactive drug research committee-approved
protocol or an investigational new drug {(IND) 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 Investigational New Drug (IND) protocol accepted by Food and Drug
Administration (FDA) for use in research.

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

Subpart (ii) of Part 1 of subparagraph (¢) of paragraph (1) of Rule 1200-02-07-.39 Training for Uptake, Dilution,
and Excretion Studies is amended by adding “Rule 1200-02-07-.26,” between the words “in” and "1200-02-07-.39"
50 that, as amended, subpart (i) shall read as follows:

i) 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-
02-07-.47 or equivalent U.S. Nuclear Regulatory Commission or agreement State
requirements, involving:

Parl 2 of subparagraph (c} of paragraph (1} of Rule 1200-02-07-.39 Training for Uptake, Dilution, and Excretion
Studies is amended by adding “Rule 1200-02-07-.26," between the words “in” and “1200-02-07-.39" so thal, as
amended, part 2 shall read as follows:

2, Has obtained writlen aitestation, signed by a preceplor authorized user who meets the
requirements in Rule 1200-02-07-.26, 1200-02-07-.39, 1200-02-07-.43, or 1200-02-07-
.47 or equivalent Agreement State or U.S. Nuclear Regulatory Commission requirements,
that the individual has satisfactorily completed the requirements in parts (1){a)1 or (1){cH
of this rule and has achieved a level of competency sulfficient to function independently
as an authorized user for the medical uses authorized under Rule 1200-02-07-.38.

Authority: T.C.A. §§ 68-202-201 et seq. and 4-5-201 et seq.
Paragraph (1) of Rule 1200-02-07-.40 Use of Unsealed Radioactive Material for Imaging 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 material prepared for medical
use, in quantities that do nol require a written directive as described in Rule 1200-02-07-.20{2) that is:

(a) Obtained from:

1. A manufacturer or preparer licensed under Rule 1200-02-10-.13(10) or equivalent
regulations of another Agreement State or U.S. Nuclear Regulatory Commission
requirements; or
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2. A PET radioactive drug producer licensed under Rule 1200-02-10-.11(8) or equivalent
Agreement Slate requirements; or

{b) Excluding production of PET radionuclides prepared by an authorized nuclear pharmacist, a
physician who is an authorized user and who meels the requirements specified in Rule 1200-02-
07-.43, or Rule 1200-02-07-.47 and Rule 1200-02-07-.43(1)}{c)1(i)(VH), or an individual under the
supervision of gither 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 (IND) 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 (IND) protocol accepted by Food
and Drug Administration (FDA).

Authority: T.C.A. §§ 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 radiopharmaceutical that contains:

{a) Moere than 0.15 kilobecquerel of molybdenum-99 per megabecquerel of technetium-99m (0.15
HCi of Mo-99 per mCi of T¢-99m); or

{b) More than 0.02 kilobecquerel of strontium-82 per megahecquerel of rubidium-82 chloride injection
{0.02 uGi of Sr-82 per mCi of Rb-82 chloride); or more than 0.2 kilobecquere! of strontium-85 per
megabecquere! of rubidium-82 chloride injection (0.2 uCi of Sr-85 per mCi of Rb-82).

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

Subpart (i) of Part 1 of subparagraph {c) of paragraph (1) of Rule 1200-02-07-.43 Training for Imaging and
Localization Studies is amended by adding “, Rule 1200-02-07-.26," between the words “rule” and “or” so that, as
amended, subpart (ii) shall read as follows:

(ii) Work experience, under the supervision of an authorized user, who mests the
requirements in this rule, Rule 1200-02-07-.26, or item (VII} of this subparl and
Rule 1200-02-07-.47 or equivalent Agreement State or U.S. Nuclear Regulatory
Commission requirements, involving:

Part 2 of subparagraph (¢) of paragraph (1} of Rule 1200-02-07-.43 Training for Imaging and Localization Studies
is amended by deleting the part and substiluting the following so that, as amended, part 2 shall read as foliows:

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(@i)}{VII)
of this subparagraph or equivalenl Agreement State or U.S. Nuclear Regulatory
Commission requirements, that the individual has satisfactorily completed the
requirements in parts (a)1 or (¢)1 of this paragraph and has achieved a level of
competency sufficient to function independently as an authorized user for the medical
uses aulhorized under Rules 1200-02-07-.38 and 1200-02-07-.40.

Authority: . T.C.A. §§ 68-202-201 et seq. and 4-5-201 et seq.
Paragraph (1) of Rute 1200-02-07-.44 Use of Unsealed Radioactive Material for Which a Written Directive is

Required is amended by deleting the paragraph and substituting the following so that, as amended, paragraph (1)
shall read as follows:

54



{1 A licensee may use any unsealed radioactive malerial for diagnostic or therapeutic medical use for which
a written directive is required that has been:

(&) Obtained from:

A manufacturer or preparer ficensed 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 equivalenti
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-
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 {IND) 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
(IND) protocol accepted by Food and Drug Administration (FDA).

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

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

(i) Work experience, under the supervision of an authorized user who meets the
requirements of this rule, Rule 1200-02-07-.26, or equivalent LS. Nuclear
Regulatory Commission or Agreement State requitements. A supervising
authorized 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 {VI) 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 Radicactive
Material for Which a Written Directive is Required is amended by deleting the part and substituting the following
so that, as amended, part 2 shall read as follows:

2.

Have obtained wrilten attestation that the individual has satisfactorily completed the
requirements in part {a)1 and item (b)1{ii){VI}) of this paragraph or part 1 of this
subparagraph and has achieved a level of competency sufficient to function
independently as an authorized user for the medical uses authorized under Rule 1200-
02-07-.44. The wrillen 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
user, who meets the requirements in this subparagraph, must have experience in
administering dosages in the same dosage category or calegories (i.e., item 1{ii)(Vi} of
this subparagraph) as the individual requesting authorized user status.

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

Subparagraph (a) of paragraph (1) ol Rule 1200-02-07-.48 Training for the Oral Administration of Sodium lodine |-
131 Requiring a Written Directive in Quantities Less Than or Equal to 1.22 Gigabecquerels (33 Millicurries) is
amended by delsting the subparagraph and substituting the following so that, as amended, subparagraph (a)

shall read as follows:
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() Is certified by a medical specialty board whose certification process includes all of the
requirements in subparagraph (c¢) of this paragraph and whose certification has heen recognized
by the Division, the U.S. Nuclear Regulatory Commission or an Agreement State and who meets
the requirements in part (c}3 of this paragraph; (The names of board certificalions which have
been recognized by the U.S. Nuclear Regulatory Commission or an Agreement State will be
posted on the U.S. Nuclear Reguiatory Commission's Web page); or

Part 2 of subparagraph {¢) of paragraph {1) of Rule 1200-02-07-.48 Training for the Oral Administration of Sodium
lodine 1-131 Requiring a Writien Directive in Quantities Less Than or Equal to 1.22 Gigabecquerels (33
Millicurries) is amended by deleting the part, but not s subparts, and substituting the following so that, as
amended, part 2, 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 Regulatery Commission requirements. A
supervising authorized user who meets the requirements in Rule 1200-02-07-.47(1)(b},
must also have experience in administering dosages as specified in Rule 1200-02-07-
A7(D(OYIENVDI or 1. The work experience must invoive:

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

3. Has obtained wrilten 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
requirement in Rule 1200-02-07-.47(1)(b), must also have experience in administering
dosages as specified in Rule 1200-02-07-.47(1){b)1{) (VDI or 11

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

Part 2 of subparagraph {c) of paragraph (1} of Rule 1200-02-07-.49 Training for the Oral Administration of Sodium
lodine |-131 Requiring a Written Directive in Quantities Less greater than 1.22 Gigabecquerels (33 Millicurries) is
amended by deleting the part, but not its subparts, and substituting the following so that, as amended, part 2, 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-.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 have
experience in administering dosages as specified in Rule 1200-02-07-.47(1)b)1 (VDI
The work experience must involve:

Part 3 of subparagraph (¢) of paragraph {1} of Rule 1200-02-07-.49 Training for the Oral Administration of Sodium
lodine 1-131 Requiring a Written Directive in Quantities Less greater than 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-.49, or equivalent Agreement State or U.S. Nuclear Regulatory
Commission requirements. A preceptor authorized user, who meets the requirements in
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Rule 1200-02-07-.47(1){b), must have experience in administering dosages as specified
in Rule 1200-02-07-.47(1)}b)1{i}(VDII.

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

Paragraph (1) of Rule 1200-02-07-.50 Training for the Parenteral Administration of Unsealed Radioactive Material
Requiring a Written Directive 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 for the parenteral
administration requiring a written directive, 1o be a physician who:

(a)

(b)

Is ‘an authorized user under Rule 1200-02-07-.47 for uses listed in Rule 1200-02-07-
A7 N GV or 1200-02-07-.47(1)(D)1(i(VDIV, or equivalent Agreement State or U.S.
Nuclear Regulatory Commission requirements; or

is an authorized user under Rule 1200-02-07-.59 or 1200-02-07-.80, or equivalent Agreement
State or UL.S. Nuclear Regulatory Commission requirements and who meets the requirements in
subparagraph (d) of this paragraph; or

Is certified by a medical specially board whose certification process has been recognized by the
U.S. Nuclear Regulatery 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.

1.

Has successfully compteted 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-emiiting radionuclide with a photon energy less than 150 keV, and/or
parenteral administration of any other radionuciide for which a written direclive is required.
The training must include:

{i) Radiation physics and instrumentation;
{ii) Radiation protection;
{iii) Mathematics pertaining to the use and measurement of radicactivily,

{iv) Chemistry of radioactive material for medical use,; and
{v) Radiation biology; and

Has work experience, under the supervision of an authorized user who meels the
requirements in Rule 1200-02-07-.26, 1200-02-07-.47 or 1200-02-07-.50, or equivalent
Agreement State or U.S. Nuclear Regulatory Commission requirements, in 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, andfor parenteral
administration of any other radionuclide for which g written directive is required. A
supervising authorized user who meets the requirements in Rule 1200-02-07-.47 must
have experience in administering dosages as specified in Rule 1200-02-07-
A7(N{pY VO and/or IV, The work experience must involve:

{i) Ordering, receiving, and unpacking radioactive materials safely, and performing
the related radialion surveys;

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

{iii) Calculating, measuring, and safely preparing patient or human research subject
dosages;
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(iv) Using administrative controls to prevent a misadministration involving the use of
unsealed radioaclive malterial;

{v) Using procedures 1o contain spilled radioactive material safely, and using proper
decontamination 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

Has obtained written attestation that the individual has satisfactorily completed the
requirements in subparagraphs {b) or {¢) 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.5. Nuclear Regulatory Commission requirements. A preceptor authorized user, who
meets the requirements in Rule 1200-02-07-.47, must have experience in administering
dosages as specified in Rule 1200-02-07-.47(1)}{(b)1(ii)}{ VIl and/or iV.

Authority: T.C.A. §§ 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 folfowing 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-.51 to be a physician who:

(a)

(b)

Is certified by a medical specialty board whose cerlification process has been recognized by the
Division, the U).S. Nuclear Regulatory Commission, or an Agreement State, and who meels the
requirements in part ()3 of this paragraph. (The 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.} To be recognized, a specialty board shali
require all candidates for certification to:

1.

Successfully complete a minimum of 3 years of residency training in a radiation oncology
program approved by the Residency Review Committee of the Accreditation Council for
Graduate Medical Education or Royal College of Physicians and Surgeons of Canada or
the Committee on Poslgraduate Training of the American Osteopathic Associalion; and

Pass an examination, administered by diplomates of the specialty board, which tests
knowledge and competence in radiation safety, radionuclide handling, treatment
planning, quality assurance, and clinical use of manual brachytherapy; or

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:
(N Radiation physics and instrumentation;
{n Radiation protection;

(11 Mathematics pertaining to the use and measurement of radioactivity; and

(V) Radiation biology; and
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{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 equivaient
Agreement State or U.S. Nuclear Regulatory Commission requirements at a
medical institution, involving:

{1} Ordering, receiving, and unpacking radioactive materials safely and
performing the related radiation surveys;

{IN Checking éurvey meters for proper operation;
{Ii1} Preparing, implanting, and removing brachytherapy sources;
{IV) Maintaining running inventeries of material on hand,;

V) Using administrative controls to prevent a misadministration involving the
use of radioactive material;

(VD Using emergency procedures ta control radioactive malerial; and

Has completed three (3) years of supervised clinical experience in radiation oncology,
under an 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, as
part of a formal training program approved by the Residency Review Committes for
Radiation Onceology of the Accreditation Council for Graduate Medical Education or the
Royal College of Physicians and Surgeons of Canada or the Commillee on Postdoctoral
Training of the American Osteopathic Association. This experience may be obtained
concurrently with the supervised work experience required by subpart 1(ii)) of this
subparagraph; and

Has obtained written attestation, signed by a preceptor 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, that the individual has satisfactorily
completed the requirements in part (a)1, or paris (b)1 and 2 of this paragraph and has
achieved a level of competency sufficient to function independently as an authorized user
of manual brachytherapy sources for the medical uses authorized under Rule 1200-02-
07-.51.

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

Part 3 of subparagraph (b} of paragraph (1) of rule 1200-02-07-.60 Training for Ophthalmic Use of Strontium-90 is
amended by deleting the part and substituting the following so that, as amended, part 3 shall read as follows:

3.

Has obtained written altestation, signed by a preceptor authorized user who meets the
requirements in Rule 1200-02-07-.26, 1200-02-07-.59, this rute, or equivalent Agreement
State or U.S. Nuclear Regulatory Commission requirements, that the individual has
satisfactorily completed the requirements in subparagraph (b} of this paragraph and has
achieved a level of competency sufficient to function independently as an authorized user
of strontium-90 for ophthalmic use.

Authority: T.C.A. §§ 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 Alfterloader Units,
Teletherapy Units, and Gamma Stereotactic Radiosurgery Units is amended by deleting the subparagraph and
substituting the following so that, as amended, subparagraph {b) shall read as follows:

b 1.

Has completed a structured educational program in basic radionuclide techniques
applicahle to the use of a sealed source in a therapeutic medical unit that includes:

(i) 200 hours of classroom and faboratory training in the following areas:
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(1 Radiation physics and instrumenlation;

(11 Radiation protection;

(H1) Mathematics pertaining to the use and measurement of radioactivity; and
V) Radiation biology; and

(i) 500 hours of work experience, under the supervision of an authorized user who
meets the requiremenis in this rufe, Rule 1200-02-07-.26, or equivalent
Agreement State or U.S. Nuclear Regulatory Commission requirements at a
medical institution, involving:

(N Reviewing fuli calibration measurements and periodic spot-checks;
{n Preparing treatment plans and calculating treatment doses and times;

(i1 Using adminislrative controls to prevent a misadministration involving the
use of radioactive material;

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

(V) Checking and using survey melers; and
(V1) Selecting the proper dose and how it is to be administered; and

2. Has completed three years of supervised clinical experience in radialion therapy, under
an 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, as
pari of a formal training program approved by the Residency Review Committee for
Radiation Cncology of the Accreditation Council for Graduate Medical Education or Royal
College of Physicians and Surgeons of Canada or the Committee on Postdoctoral
Training of the American Ostaopathic Association. This experience may be obtained
concurrently with the supervised work experience required by subpart 1(ii) of this
subparagraph; and

3. Has obtained written attestation that the individual has satisfactorily completed the
requirements in part (a)1 of this paragraph or part 1 of this subparagraph, and part 2 of
this subparagraph and subparagraph (c} of this rule and has achieved a level of
competency sufficient to function independently as an autherized user of each type of
therapeutic medical unit for which the individual is requesting authorized user status. The
written atlestation 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 for an authorized user for each type of
therapeutic medical unit for which the individual is requesting authorized user status; and

Chapter 1200-02-10
Licensing and Registration

Amendments

Rute 1200-02-10-.02 Scope is amended by deleting the rule and substituting the following so that, 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 radioactive material unless authorized 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
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from this Chapter under Rule 1200-02-10-.03, 1200-02-10-.04, 1200-02-10-.06, 1200-02-10-.07 or 1200-02-10-
.30 shall be registered with the Division in accordance with the requirements of Rule 1200-02-10-.24.

Authority: T.C.A. §§ 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
amended by deleting the paragraph and substituting the following so that, as amended, paragraph (1) shall read

as follows:

(1) Exempt concentrations.

(a)

(c)

(d)

Except as provided in Rule 1200-02-10-.04{1)(b} and (d), any person is exempt from these
regulations to the extent that such person receives, possesses, uses, lransfers, owns, or acquires
products containing radioactive material introduced in concentrations not in excess of those listed
in Schedule RHS 8-4.

Nao person may introduce radioactive material into a product or material knowing or having reason
to believe that it will be transferred 1o persons exempt under Rule 1200-02-10-.04(1)(a) or
equivalent regulations of the U.5. Nuclear Regulatory Commission, any Agreement State or
Licensing State except in accordance with a license issued pursuant to 10 CFR 32.11,

This paragraph shall not be deemed to authorize the import of radioactive material or products
containing radicactive material.

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
material contained in a product or malerial in concentrations not in excess of those specified in
Schedule RHS 8-4 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,
This exemption does not apply to the transter of radioactive material contained in any food,
beverage, cosmetic, drug, or other commodity or praduct 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 Malerial is
amended by deleting the paragraph and subslituting 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
material into the products listed in this paragraph, any person is exempt from these regulations to
the extent that he receives, possesses, uses, transfers, owns or acquires the following products:

1. Time pieces or hands or dials containing not more than the following quantities of
radioactive material and not exceeding the following specified levels of radiation:

(i 25 millicuries of tritium per limepiece;

{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;

) 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
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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:

(N For wrist watches, 0.1 millirad per hour at 10 centimeters from any
surace;

(I For pocket watches, 0.1 millirad per hour at i centimeter from any
surface; '

(1 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 effeclive date of this regulation.

Reserved.

Balances of precision containing not more than 1 millicurie of tritium per balance or not
more than 0.5 millicurie of tritium per balance part manufactured before December 17,
2007.

Reserved.

Marine compasses containing not more than 750 millicuries of trittum gas and other
marine navigational instruments containing net more than 250 millicuries of trittum gas
manufactured before December 17, 2007.

Reserved.

Electron tubes’ containing nol 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;

(i) 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 radicactive material
do not exceed 1 millirad per hour at 1 centimeter from any surface when measured
through 7 milligrams per square centimeter of absorber.

Reserved.

Gas and aerosol detectors containing radioactive material.

1

“Electron tubes”, as used in this subparagraph, include spark gap tubes, power tubes, gas tubes, including glow lamps, receiving tubss,
microwave tubes, indicator tubes, pickup tubes, radiation detection tubes and any other completely sealed tube that is designed to
conduct or contro! electrical currents.
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10.

11.

0

(i)

Except for persons who manufacture, process, produce, or initially transfer for
sale or distribution gas and aerosol detectors containing radioactive material, any
persan is exempt from these regulations to the extent that such person receives,
possesses, uses, transfers, owns, or acquires radicactive material in gas and
aerosol detectors designed to protect life or property from fires and airborne
hazards provided that detectors coniaining radicactive material shall have been
manufactured, processed, produced, or initially transferred® in accordance with a
specific license issued by the U.S. Nuclear Regulatory Commission pursuant to
section 32.26 of 10 CFR Part 32 or a licensing state pursuant to regulations
equivalent 1o Rule 1200-02-10-.13(15) that authorizes the initial transfer of the
detectors to persons who are exempt from regulatory requirements. This
exemplion also covers gas and aerosol detectors manufactured or distributed
before the effective date of these rules in accordance with a specific license
issued by an Agreement State under comparable provisions to Rule 1200-02-10-
.13(15) authorizing distribution to persons exempt from regulatory requirements.

Gas and aerosol detectors previously manufactured and distributed to general
licensees in accordance with a specific license issued by an Agreement State
shall be considered exempt under Rule 1200-02-10-.04(2)(a)9(i), provided that
the device is labeled in accordance with the specific license authorizing
distributicn of the generally ficensed device, and provided further that they meet
the requirements of Rule 1200-02-10-.13(15).

Gas and aerosol detectors containing NARM previously manufactured and
distributed in accordance with a specific license issued by a Licensing State shal!
be considered exempt under Rule 1200-02-10-.04(2)(a)8(i), provided thai the
device is labeled in accordance with the specific license authorizing distribution,
and provided further thal they meet the requirements of Rule 1200-02-10-.13(15).

Self luminous products containing radioactive material.

(i

(ii)

(i)

Except for persons who manufacture, process, or produce self-luminous products
containing tritium, krypton-85, or promethium-147, any person is exempt from
these regulations to the extent that such person receives, possesses, Uses,
transfers, owns or acquires ftritium, Krypton-85, promethium-147 in self luminous
products manufactured, processed, produced, imported, or transferred in
accordance with a specific license issued by the U.S. Nuclear Regulatory
Commission pursuant to Section 32.22 of 10 CFR Part 32, which license
autharizes the transfer of the product to persons who are exempt from regulatory
requirements.

The exemption in Rule 1200-02-10-.04(2)(a)10(]} does not apply to tritium,
krypton-85, or promethium-147 used in products for frivolous purposes or in toys
or adornments.

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 0.1 microcurie of radium-226 which were acquired prior to the effective
date of this regulation.

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

(i

(i)

Each source contains no more than one exempt quantily set forth in Schedule
RHS 8-3;

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 he composed of
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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) For purposes of this part, 0.05 microcuries of americium-241 is considered an
exempt quantily under Schedule RHS 8-3.

12, Reserved.
i3. lonization chamber smoke detectors containing not more than 1 microcurie (uCi) of
americium-241 per detector in the form of a foil and designed to protect life and property

from fires.
{b) Any person who desires to apply radioactive material to, or to incorporate radioactive material

into, 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 hy the licensee to persons exempt from subparagraph (a) of this paragraph.

Subparagraph (a) of Paragraph (3) of Ruie 1200-02-10-.04 Exemptions: Radioactive Materials Cther Than Source
Material is amended by deleting the subparagraph and substiluting the following so that, as amended,
subparagraph (&) shall read as follows:

(a) Except as provided in (¢) 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
radioactive material in individual guantities each of which does not exceed the applicable quantity
set forth in Schedule RHS 8-3.

Subparagraph (b) of Paragraph (3) of Rule 1200-02-10-.04 Exemptions: Radioactive Materials Other Than Source
Material is amended by deleting the subparagraph and substituting the following so thal, as amended,
subparagraph (b) shall read as follows:

(b) Any person who possesses radioactive material received or acquired before September 25, 1971,
under the general license formerly provided in this Chapter is exempt from the requirements for a
license set forth in this Chapter to the extent that such person possesses, uses, transfers, or
owns such radioactive material.

Subparagraph {e) of Paragraph (3) of Rule 1200-02-10-.04 Exemplions: Radioactive Materials Other Than Source
Material is amended by adding subparagraph (e) so that, as amended, subparagraph {e) shall read as follows:

(e) No person may, for purposes of producing an increased radiation level, combine quantities of
radicactive material covered by this exemption so that the aggregate quantity exceeds the limits
set forth in Schedule RHS 8-3 in the Appendix to this Chapter, except for radioactive material
combined within a device placed in use before May 3, 1999, or as otherwise permitted by the
regulations in this Chapter.

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

Part 1 of subparagraph (b) of paragraph (2) of Rule 1200-02-10-.10 General Licenses - Radioactive Material
Other Than Source Material is amended by delsting 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
material contained in devices that have been manufactured or initially transferred and
labeled in accordance with the specifications contained in:

(i A specili¢ license 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 Agreement State with provisions comparable to Rule
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1200-02-10-.13(5).

Subpart (ii) of Part 8 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 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 a report to the Division. The report shall contain:

Subpart (i) of Part 8 of Subparagraph (c} of Paragraph (2) of Rule 1200-02-10-.10 General Licenses -
Radioactive Material Other Than Source Material is amended by deleling the subpart and substituting the
following so that, as amended, Subpatrt (iii) shall read as follows:

(i)

Shall obtain written Division approval before transferring the device to any other
specific licensee not specitically 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:

M

(1

(i

(V)

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;

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 Rute 1200-02-05-.113 of these
regulations; however the manufacturer, model number, and serial
number must be retained;

Obtains manufacturer’'s or initial transferor’s information concerning
maintenance that would be applicable under the specific license (such as
leak testing procedures); and '

Reports the transter under subpart (i) 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,

part 14 shali read as follows:

14.

Shall be subject to the bankruptcy natification requirement in paragraph {7) of Rule 1200-
02-10-.16 if holding devices containing radioactive material that meet the following
criteria, based on the aclivity indicated on the labek:

(i)

(ii)
(i)
(iv)

v)

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

At least 0.1 mCi (3.7 MBq)} of strontium-90;

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

At least 1 mCi (37 MBq) of americium-241 or any other transuranic {i.e., element
with atomic number greater than uranium (92)); or

At least 0.1 mCi (37 MBq) of radium-226.

Rule 1200-02-10-,10 General Licenses - Radioactive Material Other Than Source Matenal 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 provisions of subparagraphs {b) through (d) of this paragraph, radium-226
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(b)

(c)

(d)

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

1.

Antiquities originally intended for use by the general public. For the purposes of this
paragraph, antiquities mean products originally intended for use by the general public
and distribuied in the late 19th and early 20th cenluries, such as radium emanator jars,
revigators, radium water jars, radon generators, refrigerator cards, radium bath salls, and
healing pads.

Intact timepieces containing greater than 0.037 MBq (1 pCi), nonintact timepieces, and
timepiece hands and dials no longer installed in timepieces.

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

All other luminous products provided that no more than 100 items are used or stored at
the same location at any one time.

Small radium sources containing no more than 0.037 MBq {1 uCi) of radium-226. For the
purposes of this paragraph, "small radium sources” means discrele survey instrument
check 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.

Persons who acquire, receive, possess, use, or transter byproduct material under the general
license issued in subparagraph (a) of this paragraph are exempt from the provisions of Chapters
1200-02-04 and 1200-02-05, and Rule 1200-02-10-.286, 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.

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 resuit in a loss of the radioactive material (a report containing a
brief description of the event, and the remedial action taken, must be furnished to the
Division at the address listed in Rule 1200-02-04-.07 within thirty (30) days;

Not abandon products containing radium-226 (the product, and any radioactive material
from the product, may only be disposed of according to Rule 1200-02-05-.127 of these
regulations or by transfer to a person authorized by a specific license to receive the
radium-226 in the product or as otherwise approved by the NRC or an Agreement State;

Not export products containing radium-226 except in accordance with 10 CFR Part 110;

Dispose of products containing radium-226 at a disposal facility authorized to dispose of
radioactive material in accordance with any Federal or State solid or hazardous waste
law, including the Solid Waste Disposal Act, as authorized under the Energy Policy Act of
2005, by transfer to a person authorized 1o receive radium-226 by a specific license
issued under this Chapter, or equivalent regulations of the NRC or an Agreement State,
or as otherwise approved by the NRC or an Agreement State; and

Respond to written requests from the Division to provide information relating to the
general license within thirty (30) calendar days of the date of the request, or other time
specified in the request. If the general licenses cannot provide the requested information
wilhin the allotted time, 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.

The general license in subparagraph {(a) of this paragraph does not authorize the manufacture,
assembly, disassembly, repair, or import of products containing radium-226, except that
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timepieces may be disassembled and repaired.

Authority: T.C.A. §§ 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-.11 shall read as follows:

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

(1)
(2)

(3)

(4)

(8)

Application for specific licenses shall be fited 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 statements 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 ficense may include a request for a license authorizing one or more activities.

In his application, the applicant may incorporate by reference information contained in previous
applications, statements or reports fited with the Division provided such references are specific.

Applications and documents submitted to the Division may be made available for public inspection except
that 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 radicactive material in the form of a sealed source or in a
device that contains the sealed source shall either:

{a) identify the source or device by manufacturer and model number as registered with the NRC
under 10 CFR 32.210 or wilh 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 32.210; or

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

{c) For sources or devices containing naturally cccurring or accelerator produced radioactive material
manufactured prior 10 November 30, 2007 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 operating experience, and the resuits of a recent leak test.

An application from a medical facility, educational instilution, 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;
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(b)

(c)

(d)

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

ldentification of individuai(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(10)(b)2; and

Information identified in Rule 1200-02-10-.13(10)(a)3 on the PET drugs to be noncommercially
transferred to members of its consortium,

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

Paragraph (10} of Rule 1200-02-10-.13 Special Requirements for issuance of Specitic 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.

(@)

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.

2.

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

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

()

(i)
(i)
(iv)
V)

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
207.20(a),

Registered or licensed with a state agency as a drug manufacturer;

Licensed as a pharmacy by the Tennessee Board of Pharmacy;

Operating as a nuclear pharmacy within a Federal medical institution; or

A Positron Emission Tomography (PET) drug production facitity registered with a
state agency.

The applicant submits information on the radionuclide; chemical and physical form;
packaging including maximum activity per vial, syringe, generator or other container of
the radioactive drug; and shielding provided by the packaging of the radioactive material
for safe handling and storage of radiopharmaceuticals by medical use licensees; and

The applicant satisfies lhe 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 radicactive drug to be transferred for
commercial distribution. The label shall include the radiation symbol and the
words "CAUTION, RADIOACTIVE MATERIAL" or "DANGER, RADIOACTIVE
MATERIAL"; the name of the radioactive drug or its abbreviation; and the
quantity of radioactivity at a specified date and time. For radioactive drugs with a
hali-fife greater than one hundred {100) days, the time may be omitted.

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 shali
include the radigtion symbol and the words "CAUTION, RADIOACTIVE
MATERIAL" or "DANGER, RADIOACTIVE MATERIAL" and an identifier that
ensures that the syringe, vial or other container can be correlated with the
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information on the transport radiation shield label.

{b) 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)

(i)

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

This individual meets the requiremenis 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 authorized in parts 1 and 2 of this subparagraph are permitied in spite of

more restrictive language in license conditions.

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

(i)

(ii)

The individual was a nuclear pharmacist preparing only radioactive drugs
containing accelerator-produced radioactive material; and

The individual practiced al a pharmacy at a Government agency or Federally
recognized Indian Tribe before November 30, 2007 or al all other pharmacies
before August 8, 2008, or an earlier date as noticed by the NRC.

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

()

(if)

(iii)
{iv)

v)

(vi)

Certification by a specialty board whose certification process has been
recognized by the Division, U.S. Nuclear Regulatory Commission or an
Agreement State as specified in Rule 1200-02-07-.25(1) with the written
attestation signed by a preceptor as required by Rule 1200-02-07-.25(2)(b); or

The Division, U.S. Nuclear Regulatory Commission or other Agreement State
license,; or

NRC master materials licensee permit; or

The permit issued by a licensee or NRC master materials permittee of broad
scope or the authorization from a commercial nuctear pharmacy authorized to list
its own authorized nuclear pharmacist; or

Documentalion that only accelerator-produced radioaclive materials were used in
the practice of nuclear pharmacy at a Governmemt agency or Federally
recognized Indian Tribe before November 30, 2007 or at all other locations of use
befare August 8, 2009, or an earlier date as noticed by the NRC; and

A copy of the state pharmacy licensure or registration, no later than 30 days after
the date that the licensee allows, the individual to work as an authorized nuclear
pharmacist under subparts 2(i) and (jii) of this subparagraph.

(¢} A licensee shall possess and use instrumentation {6 measure the radioactivity of radioactive
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(d)

drugs. The licensee shall have procedures for use of the instrumentation. The licensee shall
measure by direct measurement or by combination of measurements and calculations, the
amount of radioactivity in dosages of alpha—, beta—, or photon—emitting radicactive drugs before
transfer for commercial distribution. In 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.

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 Issuance of Specific Licenses is amended by
deleting 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. In 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)

(b)

()

The radicactive 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.

3. Carbon-14 in units not exceeding 10 microcuries each.

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

5, Iron-59 in units not exceeding 20 microcuries éach.

6. Cehalt-57 in units not exceeding 10 microcuries each.

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

8. 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. Identifying the radioactive contenls as to chemical form and radionuclide, and indicating
that the amount of radioactivity does not exceed 10 microcuries of iodine-131, iodine-125,
cobalt-57, selenium-75, or carbon-14; 50 microcuries of hydrogen-3 (tritium); 20
microcuries of iron-59; or Mock lodine-125 in units not exceeding 0.05 microcurie of
jodine-129 and 0.005 microcurie of americium-241 each; and

2, Displaying the radiation caution symbol described in Rule 1200-02-05-.110 and the
waords, “Caution, Radioactive Material” and “Not for Internal or External Use in Humans or
Animals.”

The following statement or a substantially simitar statement which contains the information called
for in the following statement appears on a label affixed to each prepackaged unit or appears in a
leaflet or brochure which accompanies the package:

1, This radicactive material may be received, acquired, possessed and used only by
physicians, veterinarians in the practice of veterinary medicine, clinical laboratories or
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hospitals and only for in vitro clinical or laboratory tests not involving internal or external
administration of the 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
Commission has entered into an agreement for the exercise of regulatory authority.

(Name of Manufacturer)

(d) The label affixed to the unit, or the leaflel or brochure which accompanies the package, contains
adequate information as to the precautions to be observed in handling and storing such
radioactive material. In the case of the Mock 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 Speciatl Requirements for Issuance of Specific Licenses is amended by
deleting the paragraph and substituting the following so that, as amended, paragraph (15) shall read as follows:

(15) Incorporation of naturally occurring and accelerator-produced radioactive material into 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({2)(a)9 will be approved if the
application salisfies requirements equivalent to those contained in Section 32.26 of 10 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 Issuance of Specific Licenses is amended by
deleting the paragraph and substituting the foliowing so that, as amended, paragraph (16) shall read as follows:

(16) Special requirements for License to Manufacture or initially transfer calibration sources containing
americium-241, plutonium or radium-226 for 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 or reference
sources containing americium-241, plutonium, or radium-226 for distribution to persons generally
licensed under Rule 1200-02-10-.10(4} will be approved if:

1. The applicant satisfies the general requirement of Rule 1200-02-10-.12; and

2. The applicant submits sufficient information regarding each type of calibration or
reference source pertinent to evaluation of the potential radialion exposure, including:

)
(vi)

Chemical and physical form and maximum quantity of americium 241, plutonium
or radium-226 in the source;

Details of construction and design;
Details of the method of incorporation and binding of the americium-241,
plutonium or radium-226 in the source;

Procedures for and results of prototype testing of sources, which are designed to
contain more than 185 Bqg (0.005 pCi) 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;

Details of quality control procedures to be followed in manufacture of the source;

Description of labeling to be affixed to the source or the storage container for the
source; and
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(vii) Any additional information, including experimental studies and tests, required by
the Division to facililate a determination of the safety of the source.

Each scurce will contain no more than 185 kBq (5 pCi) of americium-241, plutonium ar
radium-2286.

The Division determines, with respect to any type of source containing more than 185 Bg
{0.005 iCi) 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

(i) The source has been subjected to and has satisfactorily passed the proiotype
tests prescribed by subparagraph (b) of this paragraph.

Schedule G- prototype tests for calibration or reference sources containing americium-241,
plutonium or radium-226. An applicant for a license pursuant to subparagraph (a) of this
paragraph shall canduct prototype tests for any type of source which is designed to contain more
than 185 Bq (0.005 pCi) of americium-241, plutonium or radium-226, in the order listed, on each
of five prototypes of such source, which contains more than 185 Bqg (0.005 pCi) of americium-
241, plutonium or radium-226, as follows:

1.

Initial measurement. The quantity of radioactive material depesited on the source shali be
measured by direct counting of the source.

Dry wipe test. The entire radioactive surface of the source shall be wiped with filter paper
with the application of moderate finger pressure. Removal of radioactive material from the
source shall be determined by measuring the radioactivity on the filter paper or by direct
measurement of the radioactivity on the source following the dry wipe.

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 radioactive material from 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.

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 remaoved from the water.
Removal of radioactive 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.

Dry wipe test. On completion of the preceding test in part 4 of this subparagraph, the dry
wipe test described in part 2 of this subparagraph shall be repeated.

Observations. Removal of more than 185 Bq (0.0056 pCi) of radicactivity in any test
prescribed by this subparagraph shall be cause for rejection of the source design.
Resulis of prototype tests submitted lo the Division shall be given in terms of radioactivity
in microcuries and 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
staternent:
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(d)

The receipl, possession, use and transfer of this source, Model __, Serial No. __,
are subject to a general license and the regufations of the NRC or an
Agreement State, Do not remove this fabel.

CAUTION--RADICACTIVE MATERIAL--
THIS SOURCE CONTAINS AMERICIUM-241 [PLUTONIUM OR RADIUM-226].
DO NOT TOUCH RADIOACTIVE PORTION OF THIS SOURCE.

Name of manufacturer or initial transferor

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 uCi) of
americium-241, plutonium or radium 226 prior o iransferring the source to a general licensee
under Rule 1200-02-10-.10(4). This test shall he 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 Bqg (0.005 yCi) of americium-241, plutonium, or radium-226. if any such test
discloses more than 185 Bq (0.005 uCi) 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 reguiations of the NRC or an
Agreement State.

Table 7-2 of Ruie 1200-02-10-.13 Special Requirements for Issuance 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

Radioactive material '

Actinium-228
Americium-241
Americium-242
Americium-243
Antimony-124
Antimony-126
Barium-133
Barium-140
Bismuth-207
Bismuth-210
Cadmium-109
Cadmium-113
Calcium-45
Californium-252
Carbon-14
Cerium-141
Certum-144
Casium-134
Cesium-137
Chiorine-36
Chromium-51
Cobali-60
Copper-64
Curium-242
Curium-243
Curium-244
Curium-245
Europium-152
Europium-154
Europium-155
Germanium-68
Gadolinium-153
Gold-198
Hafnium-172

responding lo a release.

Release  Quantity Radioactive materiat ' Release Quantity
fraction (curies) fraction (curies)
0.001 4,000 Hafnium-181 0.01 7.000
0.001 2 Holmiurmn-166m 0.01 100
0.001 2 Hydrogen-3 05 20,000
0.001 2 lodine-125 0.5 10
0.01 4,000 lodine-131 0.5 10
0.01 6,000 Indium-114m 0.01 1,000
0.0 10,000 Iridium-192 0.001 40,000
0.01 30,000 Iron-55 0.01 40,000
0.01 5,000 Iron-59 0.01 7.000
0.01 600 Krypton-85 1.0 6,000,000
0.01 1,000 Lead-210 0.01 8
0.01 80 Manganese-56 0.01 60,000
0.0 20,000 Mercury-203 0.01 10,000
0.0 9(20mg) Motybdenum-99 0.01 30,000
0. 50,000 Neptunium-237 0.001 2
0.01 10,000 Nickel-63 0.01 20,000
0.01 300 Niobium-94 0.01 300
0.01 2,600 Phosphorus-32 0.5 100
0.01 3,000 Phosphorus-33 0.5 1,000
0.5 100 Polonium-210 0.01 10
0.01 300,000 Potassium-42 0.01 9,000
0.001 5,000 Promethium-145 0.01 4,000
0.01 200,000 Promethium-147 0.01 4,000
0.001 60 Radium-226 0.001 100
0.001 3 Ruthenium-106 0.01 200
0.001 4 Samarium-15t 0.01 4,000
0.001 2 Scandium-46 0.01 3,000
0.0t 500 Selenium-75 0.01 10,000
0.01 400 Silver-110m 0.01 1,000
0.01 3,000 Sodium-22 0. 9,000
0.01 2,000 Sodium-24 0.01 10,0600
0.0 5,000 Strontium-89 0.04 3,600
0.01 30,000 Strontium-80 0.01 a0
0.0t 400
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Sulfur-35 0.5 900 Zirconium-93 0.01 400

Technetium-99 0.01 10,600 Zirconium-95 0.01 5,000
Technetium-99m 0.01 400,000 Any other beta-gamma emitter 0.01 10,000
Tellurivm-127m 0.01% 5,000 Mixed fission products 0.01 1,000
Tellurium-129m 0.0t 5,000 Mixed corrosion products 0.01 10,000
Terbium-160 0.01 4,000 Contaminated equipment beta-gammad.00t 10,000
Thulium-170 0.0t 4,000 lrradiated material, any form other than

TFin-113 0.0t 10,000 solid noncombustible 0.01 1,000
Tin-123 0.01 3,000 lrradiated material, solid noncombustible0.001 10,000
Tin-126 0.01 1,000 Mixed radicactive waste, beta-gamma0.01 1,000
Titanium-44 0.01 100 Packaged mixed waste, beta-gamma®0.001 10,000
Vanadium-48 0.01 7,000 Any other alpha emitter 0.001 2
Xenon-133 1.0 900,0C0 Contaminated equipment, ajpha  0.0001 20
Yitrium-91 0.01 2,000 Packaged waste, alipha2 0.0001 20
Zinc-65 0.01 5,000 Combinations of radioactive materials listed above '

! For combinations of radioactive materials, consideration of the need for an emergency plan is required if the sum of the ratios of the

quantity of each radicactive material authorized to the guantity listed for that material in Table RHS 7-2 exceeds one.
Waste packaged in Type B containers does not require an emergency plan.
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Authority: T.C.A. §§ 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 following so that, as amended, Rule 1200-02-10-.16 shall read as follows:

M

@)

(3)

(4)

(5)

(6}

(7)

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.

Each person licensed by the Division pursuant fo this Chapter shall confine has use and possession of
the material licensed to the locations and purposes authorized in the license.

Each licensee authorized under Rule 1200-02-10-.13(5) to distribute certain devices to generally licensed
persons shall:

(a) Raport to the Division within thirty (30) days after the end of each calendar quarter all transfers of
such devices to persons generally licensed under Rule 1200-02-10-.10(2) or, if no transfers have
been made during the reporting period, the report shall so indicate. For all transfers the report
shall identify each general licensee by name and address, an individual by name and/or position
who may constitute a point of contact between the 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).

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.

Each licensee preparing technetium-99m radiopharmaceuticals from molybdenum-99/technetium-99m
generators or rubidium-82 from strontium-82/rubidium-82 generators shall test the generator eluates for
molybdenum-99 breakthrough or strontium-82 and strontium-85 contamination, respectively, in
accordance with Rule 1200-02-07-.41. The licensee shall record the resulls of each test and retain each
record for three (3) years after the record is made.

Each specific licensee and each general licensee meeting the criteria of Rule 1200-02-10-.10(2)(c)14
shall:

(a) Provide the Division written nolification, at the address in Rule 1200-02-04-.07, immediately
following the fifing of a voluntary or involuntary petition for bankruptcy under any Chapter of Title
11 (Bankruptcy) of the United Slates Code (U.S.C.):
1. By or against the licensee;

2, By or against an entily (as that term is defined in 11 U.8.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 defined in 11 U.S.C. 101(2)) of the licensee;

(o)) Include in the notification required in subparagraph (a) of this paragraph the bankruptcy court in
which the petition for bankruptey was filed; and

(c) Include in the notification required in subparagraph (a) of this paragraph the date of the filing of
the petition.
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(8) When temporary job-sites are authorized on a specific license, radioactive material may be used at
temporary job-sites, in areas not under exclusive federal jurisdiction, throughout the State of Tennessee.

)] 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 controf and constant surveillance of the licensee.

(10) (a) Authorization under Rule 1200-02-10-.11(8) to produce Positron Emission Tomography (PET)
radicactive drugs for noncommercial transfer to medical use licensees in its consortium does not
relieve the licensee from complying with applicable FDA, other Federal, and Agreement State
requirernents governing radioactive drugs.

(b) Each licensee authorized under Rule 1200-02-10-.11(8) to produce PET radicactive drugs for
noncommercial transfer to medical use licensees in its consortium shalk:

1. Satisty the labeling requirements in Rule 1200-02-10-.13(10)a)4 for each PET
radioactive drug transport radiation shield and each syringe, vial, or other container used
to hold a PET radivactive drug intended for noncommercial distribution to members of its
consortium; and

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
procedural, radioactivity measurement, instrument test, instrument check, and instrument
adjustment requirements in Rule 1200-02-10-.13(10)(c).

{c) A licensee that is a pharmacy authorized under Rule 1200-02-10-.11(B) to produce PET
radioactive drugs for noncommercial transfer to medical use licensees in its consortium shall
require that any individual that prepares PET radicactive drugs shall be:

1. An authorized nuclear pharmacist that meels the requirements in Rule 1200-02-10-
A3(10)(b}2, or

2. An individual under the supervision of an authorized nucfear 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
noncommercial transfer to medical use licensees in its consortium that allows an individual to
work as an authorized nuclear pharmacist, shall meet the reguirements of Rule 1200-02-10-
13(10)b)5.
Authority: T.C.A. §§ 68-202-201 et seq. and 4-5-201 el seq.

Rule 1200-02-10-.29 Reciprocal Recognition of Licenses is amended by adding paragraphs (4) and (5) to read as
follows:

(4) Before radicactive 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. If the jurisdictional stalus is unknown, the
Federal agency should be contacted to determine if the job site is under exclusive Federal jurisdiction.

(a) In areas of exclusive Federal jurisdiction, 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.
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(%) 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. §§ 68-202-201 et seq. and 4-5-201 et seq.

Chapter 1200-02-11
Licensing Requirements for Land Disposal of Radicactive Waste

Amendments
Subparagraph (c) of paragraph (1) of Rule 1200-02-11-.14 Transfer of License is amended by adding the words
required by Rule 1200-02-11-.19(1){(e) and (f),” between the words “care” and “will” so that, as amended,
subparagraph (¢} shall read as follows:

(c) That any funds and necessary records for care, required by Rules 1200-02-11-.19(1)(e} and {f,
wili be transferred to the disposal site owner;

Authority: T.C.A. §§ 68-202-201 el seq. and 4-5-201 et seq.
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Public Heating Comments

One copy of a document containing responses to comments made at the public hearing must accompany the
filing pursuant to T.C.A. §4-5-222. Agencies shall include only their responses to public hearing comments, which
can be summarized. No letters of inquiry from parties duestioning the rule will be accepted. When noe comments
are received at the public hearing, the agency need only draft a memorandum staling such and include it with the
Rulemaking Hearing Ruie filing. Minutes of the meeting will not be accepted. Transcripts are not acceptable.

Comment:

Response:

Comiment:

Hesponse:

Comment:

Response:

Comment:

Response:

Comments:

Response:

Comments:

Response:

Does the amended Rule 1200-02-05-.50(3) preserve the calculations as approved by the state
concerning specials, heart cath, etc.?

Yes, the amended rule will allow licensees or registrants to substitute “effective dose equivalent
(EDE)” for “"deep-dose equivalent (DDE)” for external exposures,

Rule 1200-02-05-.142(2)(a) should be eliminated or changed {0 500 mrem/5 rem.

The Department must adopt Rule 1200-02-05-.142 to stay compatible with the NRC.

You have defined “cyclotron” as a device that operates over 10 MeV. Most commercial cyclotrons
operated for PET radiopharmaceutical production are able to operate at higher-than-needed 11
MeV for hislorical reasons. Some new lower energy (7.5 MeV) ones being developed are
adequate energy, but physically much smaller, and aimed at medical institutions who desire to
produce their own for onsite use. You may want 1o reconsider the energy limit in your definition.

The Department agrees. The definition of cyclotron will be changed to “a particle accelerator in
which the charged particles travel in an oulward spiral or circular path. A cyclotron accelerates

charged particles and is commonly used for production of short half-life radionuctides for medical
or veterinary use.”

The definition of accelerator in Rule 1200-02-09-.03 differs from the new definition of particle
accelerator in Rule 1200-02-04-.04.

The definition of particle accelerator in Rule 1200-02-04-.04 will be amended to be identical to the
definition of accelerator in Rule 1200-02-09-.03.

The citations at the end of Part 2 and Part 3 of Rule 1200-02-07-.48(1){(c) should be separated by
“or” instead of "and”.

The Depariment agrees.

In subparagraph (16)(a) of Rule 1200-02-10-.13, the "and” between “calibration” and “reference”
should be changed to “or”.

The Department agrees.
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Regulatory Flexibility Addendum

Pursuant to T.C.A. § 4-5-401 through 4-5-404, prior to initiating the rute making process as described in T.C.A.
§ 4-5-202(a}{(3} and T.C.A. § 4-5-202{a), all agencies shall conduct a review of whether a proposed rule or rule
affects small businesses.

(It applicable, insert Regulatory Flexibility Addendum here)
Chapters 1200-02-04, 1200-02-05, 1200-02-07, 1200-02-10, and 1200-02-11 are being amended so they will
substantially codify 10 CFR Parts 19, 20, 30, 31, 32, 33, 35, 61, and 150 of the regulations of the Nuclear

Regulatory Commission ("NRC"). These amendments are consistent with the NRC approved state suggested
regulations.
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Impact on Local Governments

Pursuant to T.C.A. 4-5-220 and 4-5-228 “any rule proposed to be promulgated shail state in a simple declarative
sentence, without additional comments on the merits of the policy of the rules or regulation, whether the rule or
regulation may have a projected impact on locai governments.” (See Public Chapter Number 1070
(hitp://state.tn.us/sos/acts/106/pub/pc1070.pdf) of the 2010 Session of the General Assembly)

The Department does nol anticipate that these amended rules will have a financial impact on local governments.
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Additional Information Required by Joint Government Operations Committee
All agencies, upon filing & rule, must also submit the following pursuant to TCA 4-5-226(1)}{1).

{A) A brief summary of the rule and a description of all relevant changes in previous regulations effectuated by
such rule;

Chapters 1200-02-04, 1200-02-05, 1200-02-07, 1200-02-10 and 1200-02-11 are being amended so that they
will substantially codify 10 CFR Parts 19, 20, 30, 31, 32, 33, 35, 61, and 150 of the Nuclear Regulatory
Commission’s (*“NRC") Regulations. These amendments are consistent with the NRC's approved suggested
state regulations. Its various additions and modifications will incorporate:

a. Security requirements for portable gauges;

b. Changes in reporting requirements for licensees distributing radicactive material to persons exempt
from licensing and the modification of transferring general licenses;

C. Expanding the definition of byproduct material o include discrete sources of radium-226, accelerator-
produced radioactive materiai, and discrete sources of paturally occuiring radioactive material as
required by the Energy Policy Act of 2005;

d Provide a regulatory framework for licensing and regulating aforementioned byproduct material;
e. Revising rules related to occupational dose records; and
f. Authorized user clarification for medical use of radioactive material.

(B) A citation to and brief description of any federal law or reguiation or any state law or regulation mandating
promulgation of such rule or establishing guidelines relevant thereto;

| These rules are promulgated under the authorities of T.C.A. §§ 68-202-201 et seq. and 4-5-201 et seq. |

(C) Identification of persons, organizations, corporations or governmental entities most directly affected by this
rule, and whether those persons, organizations, corporations or governmental entities urge adoption or
rejection of this rule;

All licensees and registrants will be affected by these amendments. Comments from these entities did not
contain any major rejection of the proposed rules but did contain suggested changes in the proposed language
or sought additional clarification. The U.S. Nuclear Regulatory Commission’s changes fo 10 CFR and the
adoption by Tennessee and other Agreement States of compatible changes represent the implementation of
_national standards.

{D) Identification of any opinions of the attorney general and reporter or any judicial ruling that directly refates to
the rule;

! The Department is not aware of any. 7]

(E) An estimate of the probable increase or decrease in state and local governiment revenues and expenditures,
if any, resulting from the promulgation of this rule, and assumptions and reasoning upon which the estimate
is based. An agency shall not state that the fiscal impact is minimal if the fiscal impact is more than two
percent (2%) of the agency's annual budget or five hundred thousand doliars ($500,000), whichever is less;

| There should be no increase of decrease in state or local government revenues or expenditures resutting from
the promulgation of these amendments. '

(F} ldentification of the appropriate agency representative or representatives, passassing substantial knowledge
and undersianding of the rule;
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Beth Murphy

Division of Radiological Health

3rd Floor L & C Tower 401 Church Street
Nashville, Tennessee 37243-1532

(G) Identification of the appropriate agency representative or representatives who will explain the rule at a
scheduled meeting of the committees;

Alan M. Leiserson
Legal Services Director
Office of General Counsel

(H) Office address, telephone number, and email address of the agency representative or representatives who
will explain the rule at a scheduled meeting of the committees; and

Office of General Counsel

Tennessee Department of Environment and Conservation
20" Floor L & C Tower

Nashville, Tennessee 37243-1548

(615) 532-0131
Alan.Leiserson

(I) Any additional information relevant to the rule proposed for continuation that the committee requests.

[ The Department is not aware of any. ]

SS-7039 (July 2010) 83 RDA 1693


mailto:alan.leiserson@tn.gov

Department of State For Départment of State Use Only

Division of Publications N 2 AJ"" )
312 Rosa L. Parks Avenue, 8th Floor Snodgrass/TN Tower Sequence Number: ) |- D,J )
Nashville, TN 37243 . )

Phone: 615-741-2650 Rule ID(s):

Fax: 615-741-5133 File Date:

Email: register.information@tn.qov

Effective Date:

Rulemaking Hearing Rule(s) Filing Form

Rulemaking Hearing Rules are rules filed after and as a result of a rulemaking hearing. TCA Section 4-5-205

Agency/Board/Commission: = Environment and Conservation
Division: Radiological Health
Contact Person: Beth Murphy

Address: 3" Floor L&C Annex
401 Church Street
Nashville, Tennessee

Zip: 37243-1532
Phone: (615) 532-0392
Email: | beth.murphy@tn.gov

Revision Type (check all that apply):
_ X Amendment
X New
___ Repeal

Rule(s) Revised (ALL chapters and rules contained in filing must be listed here. If needed, copy and paste
additional tables to accommodate multiple chapters. Please enter only ONE Rule Number/Rule Title per row)

‘Chapter Number | Chapter Title

' 1200-02-04 | General Provisions

Rule Number 1 Rule Title

| 1200-02-04-.04 | Definitions

| Chapter Number | Chapter Title -
' 1200-02-05 | Standards for Protection Against Radiation
Rule Number | Rule Title
| 1200-02-05-.32 | Definitions

| 1200-02-05-50 | Occupational Dose Limits for Adults
i

1200-02-05-.120 | General Disposal Requirements )
1200-02-05-.125 | Transfer for Disposal and Manifests
| 1200-02-05-.127 | Disposal of Certain Byproduct Material

‘ - 1200-02- -05-.142 Reports to Individuals of Exposure to Radiation

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

| 1200-02-05-.161 | Schedules

' Chapter Number | Chapter Title

- 1200-02-07 f Use of Radionuclides in the Healing Arts
Rule Number \ ' Rule Title
1200-02-07-.05 | Definitions
1200-02-07-.14 l Notifications
1200-02-07-.15 T?mmptlons Regarding Specific Licenses of Broad Scope

; T Broe




' 1200-02-07-.23

| 1200-02-07-.24
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| Training for Authorized Medical Physicist
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a Written Directive is Not Required

Training for Uptake, Dilution, and Excretion Studies

Use of Unsealed Radioactive Material for Imaging and Localization Studies for Which a
Written Directive is Not Required

| Rad;onuchdeﬁContammants -
Training for Imaging and Locallzatlon Studies

Use of Unsealed Radioactive Material for Which a Written Directive is Required

‘Training for Use of Unsealed Radioactive Material for Which a Written Directive is
Required
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| 1200-02-10-.10

Training for the Oral Administration of Sodium lodine I-131 Requiring a Written Directive in
Quantities Less greater than 1.22 Gigabecquerels (33 Millicurries)

.50 | Training for the Parenteral Administration of Unsealed Radioactive Material Requiring a
Written Directive -
‘Training for Use of Manual Brachytherapy Sources

| Training for Ophthalmic Use of Strontium-90

Training for Use of Remote Afterloader Units, Teletherapy Units, and Gamma Stereotactic
' Radiosurgery Units
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Chapter 1200-02-04
General Provisions

Amendments

Subparagraph (b) of Paragraph (1) of Rule 1200-02-04-.04 Definitions is amended by deleting the subparagraph
and substituting the following so that, as amended, subparagraph (b) shall read as follows:
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(b) ‘Accelerator-produced radioactive material' means any material made radioactive by ar a particle
accelerator.

Subparagraph (coo) of Paragraph (1) of Rule 1200-02-04-.04 Definitions is amended by deleting the
subparagraph and substituting the following so that, as amended, subparagraph (coo) shall read as follows:

(ooo0) ‘Waste' means those low-level radioactive wastes containing radieastive-materials source, special
nuclear, or byproduct material that are acceptable for disposal at a land disposal facility. For the
purposes of this definition, low-level waste is radioactive waste not classified as high-level
radioactive waste, transuranic waste, spent nuclear fuel or byproduct material as defined in

i : | i thorium-tailings-and-waste} subparagraphs

(11)(b), (11)(c), and (11){d) of Rule 1200-02-05-.32.

Paragraph (1) of Rule 1200-02-04-.04 Definitions is amended by adding new subparagraphs (hhhh) through (jjjj)
so that subparagraphs (hhhh) through (jjjj) 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 radionuclide production facility that produces PET radionuclides for use in
producing radioactive drugs within the consortium for noncommercial distributions among its
associated members for medical 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 and is commonly used for production of
short half-life radionuclides for medical or veterinary use.

(iiii) ‘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 device used to impact kinetic energy to electrically charged
particles including but not limited to electrons, protons, deuterons, and helium ions. For the
purpose of these regulations “accelerator” includes equipment designed for and used only for the
production of x-rays of 0.9 MeV or greater and equipment capable of discharging nuclear
particles into a medium external to the accelerating device. For purposes of this definition,
"accelerator” is an equivalent term.

Authority: T.C.A. §§ 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 referste 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;

(b) The tailings or wastes produced by the extraction or concentration of uranium or thorium from ore
processed primarily for its source material content, including discrete surface wastes resulting
from uranium solution extraction processes. Underground ore bodies depleted by these solution
extraction operations do not constitute "byproduct material” within this definition;

(c) 1. Any discrete source of radium-226 that is produced, extracted, or converted after
extraction for use for a commercial, medical, or research activity; or



2, Any material that—
(i) Has been made radioactive by use of a particle accelerator; and

(ii) Is produced, extracted, or converted after extraction for use for a commercial,
medical, or research activity; and

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

g B 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
any 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. Is extracted or converted after extraction for use in a commercial, medical, or research
activity.

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

Paragraph (3) of Rule 1200-02-05-.50 Occupational Dose Limits for Adults is amended by deleting the 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 27 of skin receiving the highest exposure. Deep-dose, lens—dose 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. §§ 68-202-201 et seq. and 4-5-201 et seq.

Subparagraph (d) of paragraph (1) of Rule 1200-02-05-.120 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, ef 1200-02-05-
.124 or 1200-02-05-.127.

Authority: T.C.A. §§ 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:

(6) 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 Chapter 1200-02-11 shall document the information required on the
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. §§ 68-202-201 et seq. and 4-5-201 et seq.

Paragraph (2) of Rule 1200-02-05-.142 Reports to Individuals of Exposure to Radiation is amended by deleting
the paragraph and substituting the following so that, as amended, paragraph (2) shall read as follows:

(2)




pursuant-to-Rule1200-02-06--1386- shall make dose information available to workers as shown in records

maintained by the licensee or registrant under the provisions of Rule 1200-02-05-.135. The licensee shall
provide an annual report to each individual monitored 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 1200-02-05-.142 Reports to Individuals of Exposure to Radiation is amended by deleting
the paragraph and substituting the following so that, as amended, paragraph (4) shall read as follows:

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

144 to report to the Dwasuon any exposure of an tdemmed—eeeupahenmly expesed individual e—an
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 shall be
transmitted at a time not later than the transmittal to the Division.

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

Schedule RHS 8-30 of Rule 1200-02-05-.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 LIMITS ON INTAKE (ALI) AND DERIVED AIR CONCENTRATIONS (DAC) OF RADIONUCLIDES FOR
OCCUPATIONAL EXPOSURE; EFFLUENT CONCENTRATIONS; CONCENTRATIONS FOR RELEASE TO
SANITARY SEWERAGE

Introduction

For each radionuclide, Table | indicates the chemical form which is to be used for selecting the
appropriate ALl or DAC value. The ALIs 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, for W
from 10 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 |, columns 2 and 3. Table |l provides
concentration limits for airborne and liquid effluents released to the general environment. Table I
provides concentration limits for discharges to sanitary sewerage systems.

Note:

The values in Tables |, Il, and Ill are presented in the computer "E" notation. In this notation a value of 6E-
02 represents a value of 6 x 107 or 0.06, 6E+2 represents 6 x 10 or 600, and 6E+0 represents 6 x 10° or
6.

Table | "Occupational Values”

Note that the columns in Table | of this schedule captioned, "Oral Ingestion ALI," "Inhalation," "ALI," and
"DAC," are applicable to occupational exposure to radioactive material.

The ALls in this schedule are the annual intakes of a given radionuclide by the reference man, which
would result in either a committed effective dose equivalent (CEDE) of 0.05 Sv (5 rem), stochastic ALI, or
a committed dose equivalent of 0.5 Sv (50 rem) to an organ or tissue, non-stochastic ALI. The stochastic
AlLls were derived to result in a risk, due to irradiation of organs and tissues, comparable to the risk
associated with deep dose equivalent to the whole body of 0.05 Sv (5 rem). The derivation includes
multiplying the committed dose equivalent to an organ or tissue by a weighting factor, wr. This weighting
factor is the proportion of the risk of stochastic effects resulting from irradiation of the organ or tissue, T, to
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the total risk of stochastic effects when the whole hody is irradiated uniformly. The values of wr are listed
under the definition of weighting factor in 1200-02-05-.32. The non-stochastic ALls were derived to avoid
non-stochastic effects, such as prompt damage to tissue or reduction in organ function.

A value of wr = 0.06 is applicable to each of the five organs or tissues in the "remainder” category
receiving the highest dose equivalents, and the dose equivalents of all other remaining tissues may be
disregarded. The following portions of the Gl tract—stomach, small intestine, upper Iarge intestine, and
lower [arge 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 ALl is defined by the stochastic dose limit, this value alone is given. When an ALl is determined
by the non-stochastic dose limit to an organ, the organ or tissue to which the limit applies is shown, and
the ALI for the stochastic limit is shown in parentheses. Abbreviated organ or tissue designations are
used:

LLI wall = lower large intestine wall;
St wall = stomach wall:

Btad wall = bladder wall; and

Bone surf = bone surface.

PN

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. If, in a particular situation involving a radionuclide for which the non-stochastic ALl is limiting, the
use of that non-stochastic ALl is considered unduly conservative, the licensee or registrant may use the
stochastic AL| to determine the committed effective dose equivalent. However, the licensee or registrant
shall also ensure that the 0.5 Sv (50 rem) dose equivatent 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 (ALl,s) that contribute to the committed
dose equivalent to the organ receiving the highest dose does not exceed unity, that is,  (intake [in pCi] of
each radionuclide/ALl,s) < 1.0. If there is an external deep dose equivalent contribution of Hg, then this
sum must be less than 1 - (H4/60), 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 pC,)
T (2000 s [ working yr X 60 miwhr X 2 x10* m! / min)
ALT
——— pCi/ml
“2axw0

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

where 2 x 10* ml is the volume of air breathed per minute at waork by the reference man under working
conditions of light work. '

The DAC values relate to one of two modes of exposure: either external submersion or the internal
committed dose equivalents resulting from inhalation of radioactive materials. DACs based upon
submersion are for immersion in a semi-infinite cloud of uniform concentration and apply to each
radionuclide separately.

The ALl and DAC values include contributions to exposure by the single radionuclide named and any
ingrowth of daughter radicnuclides produced in the body by decay of the parent. However, intakes that
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include both the parent and daughter radionuclides should be treated by the general method appropriate
for mixtures.

The values of AL} and DAC do not apply directly when the individual both ingests and inhales a
radionuclide, when the individual is exposed to a mixture of radionuclides by either inhalation or ingestion
or both, or when the individual is exposed to both internal and external irradiation. See 1200-02-05-.51.
When an individual is exposed to radicactive materials, which fall under several of the translocation
classifications of the same radionuclide (such as Class D, Class W, or Class Y), the exposure may be
evaluated as if it were a mixture of different radionuclides.

It should be noted that the classification of a compound as Class D, W, or Y is based on the chemical
form of the compound and does not take into account the radiolagical half-life of different radicisotopes.
For this reason, values are given for Class D, W, and Y compounds, even for very short-lived
radionuclides.

Table ll "Effiuent Concentrations”

The columns in Table 1l 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 Tabie li are equivalent to the radionuclide
concentrations, which, if inhaled or ingested continuously over the course of a year, would produce a total
effective dose equivalent of 0.5 mSv (0.05 rem).

Consideration of non-stochastic limits has not been included in deriving the air and water effluent
concentration limits because non-stochastic effects are presumed not to occur at or below the dose levels
established for individual members of the public. For radionuclides, where the non-stochastic limit was
governing in deriving the occupational DAC, the stochastic ALl was used in deriving the corresponding
airborne effluent limit in Table 1. 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 i, Column 1 were derived by one of two methods. For those
radionuclides for which the stochastic limit is governing, the occupational stochastic inhalation ALl was
divided by 2.4 x 10°, relating the inhalation ALl to the DAC, as explained above, and then divided by a
factor of 300. The factor of 300 includes the following components: a factor of 50 to relate the 0.05 Sv (5
rem) annual occupational dose limit to the 1mSv (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 of 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 I, Column 3 was divided by 219. The factor of 219 is composed of a factor of 50, as described
above, and a factor of 4.38 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 ALl and dividing by 7.3 x 10”. The factor of 7.3 x 107 (m!) includes the following components: the
factors of 50 and 2 described above and a factor of 7.3 x 10° (mi), which is the annual water intake of the
reference man.

Note 2 of this schedule provides groupings of radionuclides, which are applicable fo unknown mixtures of
radionuclides. These groupings, including occupational inhalation ALis and DACs, air and water effluent
concentrations and releases to sewer, require demonstrating that the maost limiting radionuclides in
successive classes are absent. The limit for the unknown mixture is defined when the presence of one of
the listed radionuclides cannot be definitely excluded as being present, either from knowledge of the
radionuclide composition of the source or from actual measurements.

Tabte Il] "Releases to Sewers"”



The monthly average concentrations for release to sanitary sewerage are applicable to the provisions in
1200-02-05-.122. The concentration values were derived by taking the most restrictive occupational
stochastic oral ingestion ALl and dividing by 7.3 x 10° (ml). The factor of 7.3 x 10° (ml) is composed of a
factor of 7.3 x 10° (ml), the annual water intake by a reference man, and a factor of 10, such that the
concentrations, if the sewage released by the licensee were the only source of water ingested by a
reference man during a year, would result in a committed effective dose equivalent of 5 mSv (0.5 rem).

LIST OF ELEMENTS

Atomic Atomic

Name Symbol  Number Name Symbol  Number
Actinium Ac 89 Molybdenum Mo 42
Aluminum Al 13 Neodymium Nd 60
Americium Am 95 Neptunium Np 93
Antimony Sb 51 Nickel Ni 28
Argon Ar 18 Niobium Nb 41
Arsenic As 33 Nitrogen N T
Astatine At 85 Osmium Os 76
Barium Ba 56 Oxygen O 8
Berkelium Bk 97 Palladium Pd 46
Beryllium Be 4 Phosphorus P 15
Bismuth Bi 83 Platinum Pt 78
Bromine Br 35 Plutonium Pu 94
Cadmium Cd 48 Polonium Po 84
Calcium Ca 20 Potassium K 19
Californium Cf 98 Praseodymium Pr 59
Carbon C 6 Promethium Pm 61
Cerium Ce 58 Protactinium Pa 91
Cesium Cs b5 Radium Ra 88
Chlorine Cl 17 Radon Rn 86
Chromium Cr 24 Rhenium Re 75
Cobalt Co 27 Rhodium Rh 45
Copper Cu 29 Rubidium Rb 37
Curium Cm 96 Ruthenium Ru 44
Dysprosium Dy 66 Samarium Sm 62
Einsteinium Es 99 Scandium Sc 21
Erbium Er 68 Selenium Se 34
Europium Eu 63 Silicon Si 14
Fermium Fm 100 Silver Ag 47
Fluorine F 9 Sodium Na 11
Francium Fr 87 Strontium Sr 38
Gadolinium Gd 64 Sulfur S 16
Gallium Ga 31 Tantalum Ta 73
Germanium Ge 32 Technetium Tc 43
Gold Au 79 Tellurium Te 52
Hafnium Hf 72 Terbium Th 65
Holmium Ho 67 Thallium Tl 81
Hydrogen H 1 Thorium Th 90
Indium In 49 Thulium Tm 69
lodine | 53 Tin Sn 50
Iridium Ir 77 Titanium Ti 22
Iron Fe 26 Tungsten W 74
Mercury Hg 80 Uranium U 92
Krypton Kr 36 Vanadium \) 23
Lanthanum La 57 " Xenon Xe 54
Lead Pb 82 Ytterbium Yb 70
Lutetium Lu 71 Yttrium Y 39
Magnesium Mg 12 Zinc Zn 30
Manganese Mn 25 Zirconium Zr 40



Mendelevium Md 101
Table | Table Il R;g‘;':eg'm
Occupational Values Effluent Concentrations s
ewers
Allf;mic Radionuclide Class Col. 1 Col.2 | _Col. 3 Col. 1 Col. 2 Monthly
0. Oral Inhalation > s gverage
Ingestion 1" )y ey~ | . BAC weimy | (ucim) tioh
ALI (pCi) (MCi/ml) (uCi/mi)
1 Hydrogen-3 Water, DAC 8E+4 8E+4 2E-5 1E-7 1E-3 1E-2
includes skin
absorption
Gas (HT or Tp) Submersion : Use above values as HT and T2 oxidize in air and in the body to HTO.
4 Beryllium-7 W, all compounds 4E+4 2E+4 9E-6 3E-8 6E-4 6E-3
except those given
for Y
Y, oxides, halides, - 2E+4 8E-6 3E-8 - -
and nitrates
4 Beryllium-10 W, see 'Be 1E+3 2E+2 6E-8 2E-10 - -
LLI wall - - - 2E-5 2E-4
(1E+3)
Y, see Be - 1E+1 6E-9 2E-11 - -
6 Carbon-11° Monoxide - 1E+6 5E-4 2E-6 - =
Dioxide - 6E+5 3E-4 9E-7 - -
Compounds 4E+5 4E+45 2E-4 6E-7 G6E-3 6E-2
6 Carbon-14 Monoxide - 2E+6 7E-4 2E-6 - -
Dioxide - 2E+5 9E-5 3E-7 - -
Compounds 2E+3 2E+3 1E-6 3E-9 3E-5 3E-4
7 Nitrogen-13? Submersion’ - . 4E6 2E8 - .
8 Oxygen-15? Submersion' 2 < 4E-6 2E-8
9 Fluorine-18° D, fluorides of H, 5E+4 TE+4 3E-5 1E-7 - -
Li, Na, K, Rb, Cs, St wall - - - TE-4 7E-3
and Fr (5E+4)
W, fluorides of Be, - 9E+4 4E-5 1E-7 - -
Mg, Ca, Sr, Ba,
Ra, Al, Ga, In, TI,
As, Sb, Bi, Fe, Ru,
Os, Co, Ni, Pd, Pt,
Cu, Ag, Au, Zn,
Cd, Hg, Sc, Y, Ti,
Zr, \/, Nb, Ta, Mn,
Te, and Re
Y, lanthanum - 8E+4 3E-5 1E-7 - -
fluoride
11 Sodium-22 D, all compounds 4E+2 6E+2 3E-7 9E-10 6E-6 6E-5
11 Sodium-24 D, all compounds 4E+3 5E+3 2E-6 7E-9 5E-b 5E-4
12 Magnesium-28 | D, all compounds TE+2 2E+3 TE-7 2E-9 9E-6 9E-5
except those given
for W
W, oxides, - 1E+3 5E-7 2E-9 - 5
hydroxides,
carbides, halides,
and nitrates
13 Aluminum-26 D, all compounds 4E+2 6E+1 3E-8 9E-11 6E-6 6E-5
except those given
for W
W, oxides, - 9E+1 4E-8 1E-10 - -
hydroxides,
carbides, halides,
and nitrates
14 Silicon-31 D, all compounds 9E+3 3E+4 1E-5 4E-8 1E-4 1E-3
except those given
forWand Y
W, oxides, - 3E+4 1E-5 5E-8 - -
hydroxides,
carbides, and
nitrates




Table ll

T -Table | o - Fable li
. “Occupalional Values -~ - .| Effiuent Concentrations 'Resliff:rssto
Atomic | Ragionuctide | Class: | j-CoLl 1 Col2 | Col3 1 Colf | Col2 [ Monihly
o. R “Oral -} Inhalation . -} | Wetar - g:?rf’:izgf
Ingestion - 0. L CUDAG A ler - i
Ao | AUEOY | qoymy | WOIMY | Ctm) )
Y, aluminosilicate - 3E+4 1E-5 4E-8 - -
glass
14 Silicon-32 D, see = 'Si 2E+3 2E+2 1E-7 3E-10 - -
LLI wall - - - 4E-5 4E-4
(3E+3)
W, see °'Sj - 1E+2 5E-8 2E-10 . -
Y, see " Si - SE+0 2E-9 7E-12 : -
15 Phosphorus-32 | D, all compeunds BE+2 QE+2 AE-7 1E-9 9E-6 9E.5
except phosphates
given for W
W, phosphates of - 4E+2 2E-7 5E-10 - -
Zn2+. SS+‘ Mg“.
Fe**, Bi*', and
tanthanides
15 Phosphorus-33 | D, see “P 6E+3 8E+3 4E-6 1E-8 8E-5 8E-4
W, see *P - 3E+3 1E-6 4E9 . -
16 Sulfur-35 Vapor - 1E+4 6E-B 2E-8 - -
D, sulfides and 1E+4 2E+4 7E-6 2E-8 - -
sulfates except LLl walt - - - 1E-4 1E-3
those given for W {8E+3)
W, elemental 6E+3 - - - - .
sulfur, sulfides of
Sr, Ba, Ge, Sn, Pb,
As, Sh, Bi, Cu, Ag,
Au, Zn, Cd, Hg, W, - 2E+3 OE-7 3E-9 - -
and Mo. Sulfates
of Ca, Sr, Ba, Ra,
As, Sb, and Bi
17 Chlorine-36 D, chlorides of H, 2E+3 2E+3 1E-§ 3E-9 2E-5 2E-4
Li, Na, K, Rb, Cs,
and Fr
W, chlorides of - 2E+2 1E-7 3E-10 - -
lanthanides, Be,
Mg, Ca, Sr, Ba,
Ra, Al, Ga, In, TI,
Ge, Sn, Pb, As,
Sb, Bi, Fe, Ru, Os,
Co, Rh, Ir, Ni, Pd,
Pt, Cu, Ag, Au, Zn,
Cd, Hg, Sc, Y, Ti,
Zr, Hf, V, Nb, Ta,
Cr, Mo, W, Mn, Tc,
and Re
17 Chlorine-38° D, see - Cl 2E+4 4E+4 2E-5 6E-8 - -
St wall - - - 3E-4 3E-3
{3E+4)
W, see ~Cl - BE+4 2E-5 6E-8 . N
17 Chlorine-39° D, see - Cl 2E+4 5E+4 2E-5 7E-8 - -
St wall - - - 5E-4 5E-3
(4E+4)
W, see ~°Cl - GE+4 2E-5 BE-8 . -
18 Argan-37 Submarsion’ - - 1E+0 6E-3 - -
18 Argon-32 Submersion’ - - 2E-4 BE-7 - -
18 Argon-41 Submarsion’ - - 3E-6 1E-8 " N
19 Potassium-40 D, all compounds 3E+2 4E+2 2E-7 B6E-10 AE-6 4E-5
19 Potassium-42 D, ali compounds 5E+3 5E+3 2E-6 7E-8 6E-5 6E-4
19 Potassium-43 D, all compounds G6E+3 OE+3 4E-6 1E-8 9E-5 9E-4
19 Potassiurn-44~ | D, all compounds 2E+4 7E+4 3E-5 9E.8 - "
Stwall - - - 5E-4 5E-3
(4E+4)
19 Potassium-45° | D, all compounds 3E+4 1E+5 5E-5 2E-7 - N
St wall - - - 7E-4 7E-3
{5E+4)
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Table I

P - habt I . | Releases o
. SRR . ot .Occupanonalz\_lal__t_lgs < s ] - Effivent Concentrations Sewers
A_llgmic . Radionuclide " Clags v r o fCol 1| -Col2 - 'Cof.. 3 Col1 | Cot2 '| Monthly
-No, - T : AR v rOral . Inhalation .- Al : i t o :‘g;f)f:iia
S “ingestion | ipaete] o AN vater - | - Loncen-
R B S| Aue) | AMEO) gy | WCUMD | G, ) laton,
20 Calcium-41 W, all compounds 3E+3 AE+3 2E-6 - - -
Bone surf Bene surf - 5E-9 6E-5 6E-4
(4E+3) (4E+3)
20 Calcium-45 W, ali compounds 2E+3 8E+2 4E-7 1E-9 2E-b 2E-4
20 Calcium-47 W, ali compounds 8E+2 QE+2 4E-7 1E9 1E-5 1E-4
21 Scandium-43 Y, all compounds 7E+3 2E+4 9E-6 3E-8 1E-4 1E-3
21 Scandium-44m | Y, all compounds 5E+2 7E+2 3E-7 1E-9 7E-6 7E-5
21 Scandium-44 Y, alt compounds 4E+3 1E+4 5E-6 2E-8 5E-5 SE-4
21 Scandium-46 Y, all compounds 9E+2 2E+2 1E-7 3E-10 1E-5 1E-4
21 Scandium-47 Y, all compounds 2E+3 JE+3 1E-6 4E-9 - -
LLE wall - - - 4E-5 4E-4
(3E+3)
21 Scandium-48 Y, all compounds 8E+2 1E+3 6E-7 2E-9 1E-5 1E-4
21 Seandium-49° Y, all compounds 2E+4 BE+4 2E-5 8E-8 3E-4 3E-3
22 Titanium-44 D, all compounds 3E+2 1E+H1 5E-9 2E-1 4E-6 4E-5
except those given
forWand Y
W, oxides, - 3E+H 1E-8 4E-11 - -
hydroxides,
carbides, halides,
and nitrates
Y, SrTi0, - 6E+D 2E-9 BE-12 - -
22 Titanium-45 D, see " Ti 9E+3 3E+4 1E-5 3E-8 1E-4 iE-3
W, see i - 4E+4 1E-5 5E-8 - -
Y, see i - 3E+4 1E-5 4E-8 - -
23 Vanadium-47° | D, all compounds 3E+4 BE+4 3E-5 1E-7 _ .
except those given Stwall - - - 4E-4 4E-3
for W {3E+4)
W, oxides, - 1E+5 4E-5 1E-7 - -
hydroxides,
carbides, and
halides
23 Vanadium-48 D, sea 'V BE+2 1E+3 5E-7 2E-9 9E-6 9E-5
W, see 'V - B6E+2 3E-7 9E-10 - -
23 Vanadium-49 D, see "'V 7E+4 JE+4 1E-5 - - -
LLI wali Bone surf - 5E-8 1E-3 1E-2
{SE+4) (3E+4)
W, sea Aty - 2E+4 8E-6 2E-8 - -
24 Chromium-48 [, all compounds BE+3 1E+4 5E-6 2E-8 8E-5 8E-4
except those given
forWandyY
W, halides and - 7E+3 3E-6 1E-8 - -
nitrates
Y, oxides and - TE+3 3E-6 1E-8 E -
hydroxides
24 Chromium-49° | D, see “°Cr 3E+4 8E+4 4E-5 1E-7 4E-4 4E-3
W, see Ter - 1E+5 4E-5 1E-7 _ N
Y, see 4uCr - 9E+4 4E-5 1E-7 - -
24 Chromiun-51 D, see “Cr 4E+4 5E+4 2E-5 6E-8 5E-4 5E-3
W, see °Cr . 2E+4 1E-5 3E-8 - -
Y, see °Cr - 2E+4 8E-8 3E-8 - -
25 Manganese-51‘f D, all compounds 2E+4 5E+4 2E-5 7E-8 3E-4 3E-3
except those given
for W
W, oxides, - 6E+4 3E-5 8E-8 - -
hydroxides,
halides, and
nitrates
25 Manganese- D, see " Mn 3E+4 OE +4 4E-5 1E-7 - -
52m St wall - - - 5E.4 5E-3
(4E+4)
W, see mMn - 1E+5 4E-5 1E-7 - -
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- _ _ _ : o fooni . Occupational Values = i - Effluent Concentrations | “Bewers
-._Atlgmic__ 'Ra'dionu.ciidé.:' i St _ 5 Co! 1. i qu. 2 1 Co!3 Col -1_ Colz - ‘Monthly . .
:No. o T A opa) ol Inhalation o f o R Water R I _é;ﬁg%ﬂ

JIngestion I o yecy | DAC L cimpy . | qucimy | tration
: AU G =t (}1) - AuCifml) - (il . | ek ) " uCimi)
25 Manganese-52 7E+2 1E+3 5E-7 2E-9 1E-5 1E-4
- 9E+2 4E-7 1E-9 - -
25 Manganese-53 5E+4 1E+4 5E-6 - 7E-4 7E-3
- Bone surf - 3E-8 - -
{2E+4)
W, see " 'Mn - 1E+4 5E-6 2E-8 - -
25 Manganese-54 | D, see ° Mn 2E+3 9E+2 4E-7 1E-9 3E5 3E-4
W, see © Mn - BE+2 3E-7 1E-9 - -
25 Manganese-56 | D, see ° Mn SE+3 2E+4 6E-6 2E-8 7E5 7E-4
W, see *'Mn - 2E+4 9E-6 3E-8 - -
26 lIron-52 D, all compounds 9E+2 3E+3 1E-8 4E-9 1E-5 iE-4
except those given
for W
W, oxides, - 2E+3 1E-6 3E-9 - -
hydroxides, and
halides
26 Iron-65 D, see ““Fe 9E+3 2E+3 BE-7 3E-9 1E-4 1E-3
W, see RN - 4E+3 2E-6 6E-9 - -
26 fron-58 D, see -Fe 8E+2 3E+2 1E-7 SE-10 1E-5 1E-4
W, see “Eg - 5E+2 2E-7 7E-10 - -
26 lron-60 D, see Fe 3E+1 BE+0 3E-9 9E-12 4E-7 4E-6
W, see sze - 2E+1 8E-9 3E-11 - -
27 Cobalt-55 W, all compounds 1E+3 3E+3 1E-6 4E-9 2E-5 2E-4
except those given
for Y
Y, oxides, - 3E+3 1E-6 4E-9 - -
hydroxides,
halides, and
nitrates
27 Cobalt-56 W, see °"Co 5E+2 3E+2 1E-7 4E-10 6E-6 6E-5
Y, see oo 4E+2 2E+2 8t-8 3E-10 - -
27 Cobait-57 w, see >Co 8E+3 3E+3 1E-6 4E-9 6E-5 6E-4
Y, see oo 4E+3 7E+2 3E-7 9E-10 - -
27 Cobalt-58m W, see ~°Co 6E+4 0E+4 4E-5 1E-7 8E-4 8E-3
Y, see >°Co - BE+4 JE-5 9E-8 - -
27 Cobalt-58 W, see >"Co 2E+3 1E+3 5E-7 2E-9 2E-5 2E-4
Y, see *Co iE+3 7E+2 3E-7 1E-9 - -
27 Cobalt-60m° W, see ~°Co iE+6 4E+6 2E-3 6E-6 - -
St wall - - - 2E-2 2E-1
{1E+6)
Y, see o - 3E+8 1E-3 4E-6 - -
27 Cabalt-60 W. see ~°Co 5E+2 2E+2 7E-8 2E-10 3E-6 3E-5
Y, see 0o 2E+2 3E+1 1E-8 5E-11 - -
27 Cobalt-61° W, se2 ""Co 2E+4 6E+4 3E-5 9E-8 3E-2 3E-3
Y, see “Co 2E+4 6E+4 2E5 B8E-8 . .
27 Cobalt-62m° W, see “°Co 4E+4 2E+5 7E-5 267 - -
St wall - - - 7E-4 7E-3
{5E+4)
Y, see Py - 2E+5 6E-5 2E-7 - -
28 Nickel-56 D, all compounds 1E+3 2E+3 8E-7 3E-9 2E-5 2E-4
except those given
for W
W, oxides, - 1E+3 5E-7 2E-9 - -
hydroxides, and
carbides
Vapor - 1E+3 5E-7 2E-9 - -
28 Nickel-57 D, see i 2E+3 5E+3 2E-6 7E-9 2E-5 2E-4
W, see N - 3E+3 1E-6 4E-9 - -
Vapor - BE+3 3E-6 9E-9 - -
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“Atomic S “ooQol 1 el 2 i Collid ‘Col. 2| Monthly -
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T v R Sl et il e et s A e ] W ater Dot S eCongen-
“yIngestion.. ALL(@Ci): DAC Gl uCifml) - § - tration
28 Nickel-59 D, see NI 2E+4 4E+3 2E-6 5E-9 3E-4 3E-3
W, see bbNi - 7E+3 3E-B 1E-8 - -
Vapor - 2E+3 8E-7 3E-9 - -
28 Nickef-63 D, see *Ni 9E+3 2E+3 7E-7 2E-9 1E-4 1E-3
W. see NI . 3E+3 1E-6 4E-9 - -
Vapor - 8E+2 3E-7 1E-9 - -
28 Nickel-65 D, see "Ni 8E+3 2E+4 1E-5 3E-8 1E-4 1E-3
W, see bbNi - 3E+4 1E-5 4E-8 - -
Vapor - 2E+4 7E-6 2E-8 - -
28 Nickel-66 D, see “Ni 4E+2 2E+3 7E-7 2E-8 - -
LLTwall - - : 6E-6 6E-5
(5E+2)
W, see “Ni - B6E+2 3E-7 9E-10 - -
Vapor - 3E+3 1E-6 4E-8 - -
29 Copper-60° D, all compounds 3E+4 9E+4 4E-5 1E-7 - -
except those given St wall R - - 4E-4 4E-3
forWandyY {3E+4)
W, sulfides, - 1E+5 5E-5 2E-7 - -
halides, and
nitrates
Y, oxides and - 1E+5 4E-5 1E-7 - -
hydroxides
29 Copper-61 D, see oy 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3
W, see ~Cu - 4E+4 2E-5 6E-8 . :
Y, see EUCu - 4E+4 1E-5 5E-8 - -
29 Copper-64 D, see *°Cu 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3
W, see Sou - 2E+4 1E-5 3E-8 - -
Y, see “°Cu - 2E+4 9E-§ 3E-8 - -
29 Copper-67 D, see “eu 5E+3 8E+3 3E-6 1E-8 6E-5 6E-4
W, see “°Cu . 5E+3 2E-6 7E-9 - -
Y, see “ou - 5E+3 2E-6 BE-9 . -
30 Zinc-62 Y, all compounds 1E+3 3E+3 1E-6 4E-9 2E-5 2E-4
30 Zine-63° Y, all compounds 2E+4 7E+4 3E-5 9E-8 - -
St wall - - - 3E-4 3E-3
{3E+4)
30 Zinc-65 Y, alt compounds 4E42 3E+2 1E-7 4E-10 5E-6 5E-5
30 Zinc-69m Y, all compounds AE+3 7E+3 3E-8 1E-8 GE-5 6E-4
30 Zine-69° Y, all compounds 6E+4 1E+5 6E-5 2E-7 8E-4 8E-3
30 Zinc-71m Y, all compounds 8E+3 2E+4 7E-6 2E-8 8E-5 8E-4
30 Zing-72 Y, all compounds 1E+3 1E+3 5E.7 2E-9 1E-5 1E-4
3 Gallium-65- D, all compounds 5E+4 2E+5 7E-5 2E-7 - -
except those given St wall - - - 9E-4 9E-3
for W {6E+4)
W, oxides, - 2E+5 8E-5 3E-7 - -
hydroxides,
carbides, halides,
and nitrates
31 Gallium-66 D, see "°Ga 1E+3 4E+3 iE-6 5E-9 1E-5 1E-4
W, see 3, - 3E+3 1E-6 4E-9 - -
31 Gallium-67 D, see Ga 7E+3 1E+4 6E-6 2E-8 1E€4 1E-3
W, see e - 1E+4 4E.-6 1E-8 - -
31 Gallium-68° D, see ®Ga 2E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, see 53 - 5E+4 2E-5 7E-8 - -
3 Gallium-70° D, see "Ga BE+4 2E+5 7E-5 2E-7 - -
St wall - - - 1E-3 iE-2
{7TE+4)
W, see ®aa - 2E+5 8E-5 3E-7 - .
3 Gallium-72 D, see Ga 1E+3 4E+3 1E-6 5E-9 2E-5 2E-4
W, see bbGa - 3E+3 1E-6 4E-9 - -
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SR : --_-_'Occupauona!Values : _ EfﬂuentConcentralions-- e
Atomic | o ) Col T Col. 2 . Col 3 T Col Col.2-
No. :-._._.Rag.il.orz__.;lg!::d_:e_. o - _Inhalation R
Ly ' £ _ s DAC AN Water - Concel
; : ALl (pCl} : (uCu'ml) (pClImI) =) v sitration -
3 Gallium-73 D, see ®Ga 5E+3 2E+4 6E-6 2E 8 7E-5 7E-4
W, see "Ga - 2E+4 6E6 2E-8 - N
3z Germanium-66 D, all compounds 2E+4 3E+4 1E-5 4E-8 3E-4 3E-3
except those given
for W
W, oxides, - 2E+4 BE-6 JE-8 - -
sulfides, and
halides
32 Germanium-67- | D, see “Ge 3E+4 9E+4 4E-5 iE-7 - -
St wall - - - 6E-4 6E-3
o {4E+4)
W, see " Ge - 1E+5 4E-5 1E-7 - B
32 Germanium-68 | D, see " Ge 5E+3 4E+3 2E-6 5E-9 BE-5 6E-4
W, see " Ge - 1E+2 4E-8 1E-10 N »
32 Germanium-62 | D, see ~-Ge 1E+4 2E+4 6E-6 2E-8 2E-4 2E-3
W, see ° Ge - 8E+3 3E6 1E-8 n "
32 Germanium-71 | D, see - Ge 5E+5 4E+5 2E-4 6E-7 7E3 7E-2
W, see "Ge - 4E+4 2E5 6E-8 - -
32 Germanium-75- | D, see *Ge 4E+4 8E+4 3E-5 1E-7 - N
St wall - - - 9E-4 9E-3
{TE+4)
W, see "°Ge - 8E+4 4E-5 1E-7 B, N
32 Germanium-77 D, see EbGe QE+3 1E+4 4E-6 1E-8 1E-4 1E-3
W, see “Ge - BE+3 2E-6 BE-9 ; »
32 Germanium-78° | D, see " Ge 2E+4 2E+4 9E-6 3E-8 - -
St walt - - - 3E-4 3E-3
= (2E+4)
W, see " Ge - 2E+4 9E-6 3E-8 - -
33 Arsenic-69° W, all compounds 3E+4 1E+6 5E-5 26-7 N "
Stwall - - - 6E-4 6E-3
{4E+4)
33 Arsenic-70° W, all compounds 1E+4 BE+4 2E-5 7E-8 2E-4 2E-3
33 Arsenic-71 W, all compounds 4E+3 BE+3 2E-B6 6E-9 5E-5 5E-4
33 Arsenic-72 W, all compounds 9E+2 1E+3 6E-7 2E-9 1E-5 1E-4
33 Arsenic-73 W, all compounds 8E+3 2E+3 TE-7 2E-9 1E-4 1E-3
33 Arsenic-74 W, all compounds 1E+3 8E+2 3E-7 1E-9 2E-5 2E-4
33 Arsenic-76 W, ali compounds 1E+3 1E+3 6E-7 2E-9 1E-5 1E-4
33 Arsenic-77 W, all compounds 4E+3 5E+3 2E-6 7E-9 . -
LL| wal - - - BE-5 6E-4
(5E+3)
33 Areenic.78° W, all compounds 8E+3 2E+4 9E-6 3E-8 1E-4 1E-3
34 Selenium-70° D, ali compounds 2E+4 4E+4 2E-5 FE-8 1E3 1E3
except those given
for W
W, oxides, 1E+4 4E+4 2E-5 6E-8 - -
hydroxides,
carbides, and
elemental Se
34 Setenium-73m° | D, see "Se 6E+4 2E+5 6E5 2E-7 4E-4 4E3
W, see "“Se 3E+4 1E+5 6E5 2E-7 N N
34 Selenium-73 D, see '"Se 3E+3 1E+4 5£-6 2E-8 4E.5 4E-4
W, see "Se - 2E+4 7E-6 2E-8 - N
34 Selenium-75 D, see ' Se SE+2 TE+2 3E-7 1E-9 7E-6 7E-5
W, see ' “Se - BE+2 3E-7 8E-10 - -
34 Sefenium-79 D, see ' 'Se GE+2 8E+2 3E7 1E-9 8E-6 8E-5
W, see Se - 6E+2 2E-7 8E-10 R -
34 Selenium-8im° | D, see "Se 4E+4 7E+4 3E-5 9E-8 3E-4 3E-3
W, see “’Se 2E+4 7E+4 3E-5 1E7 - -
34 Selenium-81° D, see "Se BE+4 2E+5 9E-5 3E-7 N -
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Tablel Table 1l
i OCCupatlona! Valuas Efﬂuem Goncentrat«ons .Seslza‘:f:rsstt.)_
Atﬁmic N Ra'dionuclid'a:'.:? S Col 1 ' Col 2 Col 3 -Cof 1 ] .ColT 2. i _j___-i_Mon_lhly
N, s e R oral I_nhalahon T ._;-_g:erage :
PR :ingestlon 1 DAC i oWaler | Concan-
e N (pCu‘mI) {pClimiy | - tration
SALLGC) : __(uc_lfml) SO G
St wall - - - 1E-3 iE-2
- (BE+4)
W, see Se - 2E+5 1E-4 3E-7 - -
34 Selenium-83° | D, see "'Se AE+4 1E+6 5E-5 2E-7 4E-4 4E-3
W, see 'Se 3E+4 1E+5 5E-5 2E-7 - -
35 Bromine-74m* | D, bromides of H, 1E+4 4E+4 SE5 58 N -
Li, Na, K, Rb, Cs, Stwall - R - 3E-4 3E-3
and Fr {2E+4)
W, bromides of - 4E+4 2E-5 6E-8 - -
lanthanides, Be,
Mg, Ca, Sr, Ba,
Ra, Al, Ga, In, T,
Ge, Sn, Pb, As,
Sb, Bi, Fe, Ru, Os,
Co, Rh, Ir, Ni, Pd,
Pt, Cu, Ag, Au, Zn,
€d, Hg, Sc, Y, Ti,
Zr, HE V, Nb, Ta,
Mn, T¢, and Re
35 Bromine-74° D, see ' "Br JE+4 TE+4 3E-5 1E-7 - -
St wall . X - 6E-4 5E-3
4E+4
W, see " ""Br ( - ) 8E+4 4E-5 1E-7 B -
35 Bromine-75° D, see """Br 3E+4 5E+4 2E-6 7E-8 - -
St wall - - - 5E-4 5E-3
{4E+4)
W, see """Br - EE+4 2E-5 7E8 R -
35 Bromine-76 D, see ' "Br 4E+3 5E+3 2E-B 7E-9 5E-5 5E-4
W, see ""Br - JE+3 2E-6 =) - n
35 Bromine-77 D, see ""Br 2E+4 JE+4 1E-5 3E-8 2E-4 2E-3
W, see Tgr . 2E+4 8E-6 3E-8 - "
35 Bromine-80m D. see By 2E+4 2E+4 7E-6 2E-8 3E-4 3E3
W, see | "Br R 1E+4 6E-6 2E-8 - -
35 Bromine-80° D, ses "By 5E+4 2E+5 8E-5 3E-7 - -
St wall - - - 1E-3 1E-2
(9E+4)
W, see ' "Br - 2E+5 9E-5 3E-7 N -
35 Bromine-82 D, see ' "By 3E+3 4E+3 ZE-6 6E-9 AE5 4E-4
W, see ' "Br - 4E+3 2E6 SE-D - -
35 Bromine-83 D, see "Br 5E+4 6E+4 3E5 OE-8 - .
St wall - - - QE-4 SE-3
(FE+4)
W, see ' "Br - SE+4 3E-5 9E-3 X -
35 Bromine-84° D, see """Br 2E+4 6E+4 2E-5 8E-8 y -
St walt - - - 4E-4 4E-3
(3E+4)
W, see ' Br - 6E+4 3E-5 OE.-8 - .
36 Krypton-74° Subrmersion’' - - 3E6 1E-8 N -
36 Krypton-76 Submersion - - 9E-6 4E-B . N
36 Krypton-77° Submersion - - 4E-6 2E-8 X -
36 Krypton-79 Submersion’ - - 7E-5 7E-8 - -
36 Krypton-81 Submersion’ - - 7E-4 3E6 N n
36 Krypton-83m° | Submersion’ - . 1E-2 5E-5 - -
36 Krypton-85m Submersion - - 2E-5 1E-7 . -
36 Krypton-85 Submersion’ - - 1E-4 7E-7 . :
36 Krypton-87° Submersion - - 5E-6 2E-8 - -
36 Krypton-88 Submersion - - 2E-8 9E-9 N -
37 Rubidium-79° | D, all compounds 4E+4 1E+5 5E-5 2E-7 N -
St wall - B ; BE-4 8E-3
(BE+4)




=+ Table Hl

Table fo Table [! :
: ] ‘Releases to
SR R R g 7 Occupauonal Va!utes _ Efﬂuent Concentratlons A sewers
‘Atomic_ 7} - ] : Co! 1 Co! 2 Co.f 3 G e Colt " Col2 |- Monthly -
No. ﬁg#qonuc_:]_sc{e_ Oral !nhalation L B T | Average
EREE T o : - AN ~Water. .| - "Concen-
Ingestion .| DAC ;-- RNEE DT
: S .'A.E.*.-(BCD iy | 60U | Goim) | mlor
37 Rubidium-8im~® | D, all compounds 2E+5 1E-4 5E 7 - -
St wall - - - 4E-3 4E-2
(3E+5)
37 Rubidium-81 D, all compounds 4E+4 5E+4 2E-5 7E-8 S5E-4 5E-3
37 Rubidium-82m D, all compounds 1E+4 2E+4 7E-6 2E-8 2E-4 2E-3
37 Rubidium-83 D, all compounds G6E+2 1E+3 AE-7 1£-9 SE-5 9E-5
37 Rubidium-84 D, all compounds 5E+2 8E+2 3E-7 1E-9 7E-G 7E-5
37 Rubidium-86 D, all compounds 5E+2 8E+2 3E-7 1E-9 7E-6 7E-5
37 Rubidium-87 D, all compounds 1E+3 2E+3 BE-7 2E-9 1E-5 1E-4
37 Rubidium-88° D, all compounds 2E+4 6E+4 3E-5 9E-8 - -
St wall - - - 4E-4 4E-3
(3E+4)
37 Rubidium-89°~ D, all compounds 4E+4 1E+5 BE-5 2E-7 - -
St wall - - - 9E-4 9E-3
(6E+4)
38 Strontium-80° D, all soluble 4E+3 1E+4 5E-6 2E-8 6E-5 6E-4
compounds except
SrTiQ;
Y, allinsoluble - 1E+4 5E-6 2E-8 - -
compounds and
SrTi0;
38 Strontium-81° | D, see >-Sr 3E+4 SE+4 ~3E-5 1E-7 3E-4 3E3
Y, see 2o8r 2E+4 8E+4 3E-5 1E-7 - :
38 Strontiurn-82 D, see “°Sr 3E+2 4E+2 2E-7 8E-10 - -
LLI wall - - - 3E-6 3E-5
(2E+2)
Y, see - Sr 2E+2 9E+1 4E-8 1E-10 - -
38 Strontium-83 D, see gUSr 3E+3 TE+3 3E86 1E-8 3E-5 3E-4
Y, see " Sr 2E+3 4E+3 1E-6 5E-9 - -
38 Strontium-85m- | D, see *°St 2E+5 BE+5 3E-4 OE-7 3E-3 3E2
Y, see gy - 8E+H 4E-4 1E-6 - -
38 Strontium-85 D, see g, 3E+3 3E+3 1E-6 4E-9 4E-5 4E-4
Y, see Bgy - 2E+3 6E-7 2E-9 - -
38 Strontium-87m | D, see "°Sr 5E+4 1E+5 5E-5 2E-7 BE-4 B6E-3
Y, see 0S¢ 4E+4 2E+5 6E-5 2E-7 - -
38 Strontium-89 D, see " Sr BE+2 8E+2 4E-7 1E-9 . N
L1l wall - - - 8E-6 8E-5
(6E+2)
Y, ses " Sr BE+2 1E+2 6E-8 2E-10 - -
38 Strontium-90 D, see “°Sr 3E+1 2E+1 8E-9 - - -
Bone surf Bone surf - 3E-11 SE-7 SE-6
(4E+1) (2E+1)
Y, see St - 4510 2E9 6E-12 - .
38 Strontium-91 D, see "oSr IE+3 BE+3 2E6 BE-9 2E-5 2E-4
Y, see "oSr - 4E+3 iE6 5E-9 5 -
38 Strontium-92 D, see m’sr JE+3 SE+3 4E-8 1E-8 4E-5 4E-4
Y, see *oSr - 7E+3 3E-6 9E-9 - ;
39 YHrium-86m° W, all compounds 2E+4 6E+4 2E-5 8E-8 3E-4 3E-3
except those given
for Y
Y, oxides and - S5E+4 2E-5 8E-8 - -
hydroxides
39 Yttrium-86 W, see m‘( 1E+3 3E+3 1E-6 S5E-9 2E-5 2E-4
Y, see My - 3E+3 1E6 5E-9 - -
39 Ytrium-87 W, see oY 2E+3 3E+3 1E-6 5E-9 3E-5 3E-4
Y, see ory - 3E+3 1E-6 5E-9 - -
39 Ytium-88 W, see oY 1E+3 3E+2 1E-7 3E-10 1E-5 1E4
Y,see Y - 2E+2 1E-7 3E-10 - -
39 Yitrium-90m W, see ™ Y 8E+3 1E+4 5E-6 2E-8 1£-4 1E-3
Y,see Y - 1E+4 5E-6 2E-8 - -
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39 Yitrium-90 W, see MMy 4E+2 7E+2 3E-7 9E-10 - -
LLFwall - - - 7E-8 7E-5
{B6E+2)
Y, see Bomly, - 6E+2 3E-7 9E-10 - -
39 Yrium-91m” | W, see oY 1E+5 2E+5 1E-4 3E-7 2E-3 =)
Y, see oy - 2E+5 7E-5 2E-7 - -
39 Yitrium-91 W, see Bty 5E+2 2E+2 7E-8 2E-10 - -
Lil wall - - - 8E-6 8E-5
{6E+2)
Y, see Y : TE+2 5E-8 2E-10 N :
a9 Yitrium-92 W, see oY 3673 OE+3 4E-6 1E-8 4E-5 4E-4
Y. see oy . 8E+3 3E-6 1E-8 - .
39 Ytrium-93 W, see oy 1E+3 3E+3 1E-G 4E-9 2E-5 2E-4
Y, see By - 2E+3 1E-6 3E-9 - -
39 Yitrium-94° W, see Y 2E+4 8E+4 3E-5 1E-7 - B
St wall - R : 4E-4 4E-3
(3E+4)
Y. see oY - 8E+4 3E-5 1E-7 - :
39 Ytirium-95° W, see oy 4E+4 2E+5 6E5 267 ; :
St wall - - - 7E-4 7E-3
(5E+4)
Y see oy - 1E+5 6E-5 2E-7 - .
40 Zirconium-86 D, all compounds 1E+3 4E+3 2E-6 6E-9 2E.5 2E-4
except those given
forWandyY
W, oxides, - 3E+3 1E-6 4E-% - -
hydroxides,
halides, and
nitrates
Y, carbide - 2E+3 1E-6 3E-9 - -
40 Zirconium-88 D, see Bz, 4E+3 2E+2 9E-8 3E-10 5E-5 5E-4
W, see er - S5E+2 2E-7 7E-10 - -
Y, see °Zr ; 3E+2 1E-7 4E-10 . -
40 Zirconium-89 D, see 27r 2E+3 4E+3 1E-6 5E-9 2E-5 2E-4
W, see o7t - 2E+3 1E-6 3E-9 . -
Y, see Bz, - 2E+3 1E-6 3E-9 - -
40 Zirconium-93 D, see ®zr 1E+3 B6E+0 3E-9 - - -
Bone surf Bone surf - 2E-11 4E-5 4E-4
{3E+3) {2E+1)
W, see ~Zr - 2E+1 1E-8 . - -
- Bone surf - 9E-11 - -
(6E+1})
Y. see 7t - BE+1 2E-8 - - R
- Bone surf - OE-11 - -
{7TE+1)
40 Zirconium-95 D, see ~-Zr 1E+3 1E+2 5E-8 - 2E-5 2E-4
- Bone surf - 4E-10 - -
(3E+2}
W. see 7y - 4E+2 2E-7 5E-10 - -
Y, see Rz - 3E+2 1E-7 4E-10 - -
40 Zirconium-97 D, see *°Zr B6E+2 2E+3 BE-7 3E-9 9E-8 9E-5
W, see oz - 1E+3 6E-7 2E-9 - -
Y, see g - 1E+3 5E-7 2E-9 - -
41 Niobium-88~ W, all compounds 5E+4 2E+5 9E-5 3E-7 - -
except those given Stwall - - - 1E-3 iE-2
forY (TE+4)
Y, oxides and - 2E+5 9E-5 3E-7 - -
hydroxides
41 Niobium-89° W, see ®Nb 1E+4 4E+4 2E-5 6E-8 1E-4 iE-3
{66 min) Y, see °Nb - AE+4 2E-5 5E8 - -
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41 Niobium-89 W, see Nb 5E+3 3E+4 BE-6 3EB TE-5 7E-4
{122 min) Y, see " Nb - ZE+4 BE-6 2E-8 . -
41 Niobium-90 W, see *Nb iE+3 3E+3 1E-6 4E-9 1E-5 1E-4
Y, see °Nb . 2E+3 1E-6 3E9 - -
41 Niobium-93m W, see °Nb 9E+3 ZE+3 8E-7 3E9 . -
LLI wall - - - 2E-4 2E-3
(1E+4)
Y, see " b - 2E+2 7E-8 2E10 - -
41 Niobium-94 W, see “Nb 9E+2 2E+2 8E-8 3ED 1E-5 1E-4
Y, see “Nb - 2E+1 BE-9 2E-11 - .
41 Niobium-95m W, see *Nb 2E+3 3E+3 1E-6 4E-9 - .
LLT wall - - - 3E-5 3E-4
{2E+3)
Y, see " "Nb - 2E+3 9E-7 3E9 X -
a1 Niobium-95 W, see Nb 2E+3 1E+3 5E-7 2E-9 3E-5 3E-4
Y, see °Nb - 1E+3 5E-7 2E9 N -
41 Niobium-96 W, see Nb 1E+3 3E+3 iE-6 4E9 2E-5 2E4
' Y, see “Nb - 2E+3 1E-6 3EQ N .
41 Niobium-97° W, see *Nb 2E+4 8E+4 3E-5 1E-7 3E-4 3E3
Y, see " Nb - 7E+4 3E-5 1E-7 - -
4 Niobium-98° W, see ~_Nb 1E+4 SE+4 2E-5 8E-8 24 2E-3
Y, see ©Nb - 5E+4 2E-5 7E8 - .
42 Molybdenum- D, all compounds 4E+3 TE+3 3E-6 1E-8 3E-5 3E-4
a0 except those given
forY
Y, oxides, 2E+3 5E+3 2E-6 6E-9 - -
hydroxide, and
M082
42 Molybdenum- | D, see "°Mo 9E+3 2E+4 7E-6 2E-8 6E-5 6E-4
93m Y, see Mo 4E+3 1E+4 6E-6 2E-8 - -
4z Molybdenum- | D, see "Mo 4E+3 - BE+3 2E-8 8E-9 5E-5 5E-4
93 Y, see Mo 2E+4 2E+2 8E-8 2E-10 X .
42 Molybdenum- D, see —"Mo 2E+3 3E+3 1E-6 4E-9 - -
99 LLI wall - N - 2E-5 2E-4
(1E+3)
Y, 568 Mo 1E+3 TE+3 6E-7 2E-9 N .
42 Molgbdenum— D, see Mo 4E+4 1E+5 BE-5 2E-7 - -
101 St wall - - - TE-4 7E-3
(5E+4)
Y, see ~ Mo - 1E+5 6E-5 2E7 - -
43 Technetium- D, all compounds TE+4 2E+5 6E-5 2E-7 1E-3 1E-2
93m? except those given
for W
W, oxides, - 3E+5 1E-4 4E-7 - -
hydroxides,
halides, and
nitrates
43 Technelium-93 | D, see > 'Tc 3E+4 7E+4 3E-5 1E-7 4E-4 IE3
W, see g - iE+5 4E-5 1E-7 - -
43 Technetium- D, see e 2E+4 4E+4 2E-5 BE-8 3E-4 3E-3
94’ W, see o - E+4 2E-5 3E-8 - -
43 Technetium-94 | D, see " Tc¢ 9E+3 ZE+4 8E-6 3E-8 1E-4 1E3
W, see "Te . 2E+4 1E-5 3E.8 - N
43 Technetium- D, see " Tc 4E+3 5E+3 2E-6 8E-9 5E-5 5E-4
95m W, see ' Te - 2E+3 8E-7 3E.9 ) -
43 Technetium-95 | D, see " Tc 1E+4 2E+4 9E-6 3EB 1E-4 163
W, see o - 3E+4 8E-6 3E-8 N N
43 Technetivm- D, see YSihre 2E+5 3E+5 1E-4 4E-7 2E.3 2E-2
96m’ W, see "¢ - 3E+5 1E-4 37 - -
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43 Technelium-96 | [, see " 'T¢ ZE+3 3E-5 3E-4
W, see e - - -
43 Technetium- D, see "¢ 5E+3 TE+3 3E-6 6E-5 6E-4
97m - Stwall - - .
(7E + 3)
W, see o Te - 1E+3 BE-7 2E-9 - "
43 Technetium-97 | D, see T 4E+4 5E+4 2E-5 7E8 5E-4 5E-3
W, see " Te - 6E+3 2E-8 8E-8 - :
43 Technetium-98 | D, see " "Tc 1E+3 2E+3 7E-7 2E-9 " 1E-5 1E-4
W, see Y3 - 3E+2 1E-7 4E-10 - -
43 Technetium- D, see "' Tc 8E+4 2E+5 6E-5 2E-7 1E-3 1E-2
99m W, see o Te - 2E+5 1E-4 3E-7 - -
43 Technelium-88 | D, see ~'Tc 4E+3 5E+3 2E-6 . BE-5 6E-4
- St wall - 8E-9 . -
(BE+3)
W, see TG - TE+2 3E-7 9E-10 - -
43 Technetium- D, see ¢ GE+4 3E+5 1E-4 5E-7 N N
101 Stwall : . . 763 262
{1E+5)
W, see - "'Te - 4E+5 2E-4 BE-7 - -
43 Technetium- D, see "¢ 2E+4 7E+4 3E-5 1E-7 . -
104° St wall - . - aE-4 4E3
(3E+4)
W, see Fhye - 9E+4 4E-5 1E-7 - -
44 Ruthenium-04° | D, all compounds 2E+4 4E+4 2E-5 6E-8 2E-4 2E-3
except those given
forWand Y
W, halides - GE+4 3E5 9E-8 - .
Y, oxides and - 6E+4 2E-5 8E-8 - -
hydroxides
a4 Ruthenium-97 | D, see ©'Ru 8E+3 2E+4 8E-5 3E-8 1E-4 1E-3
W, see T RU ) 1E+4 5E-6 2E-8 . .
Y, see " 'Ru - TE+4 5E-6 2E-8 - "
44 Ruthenum-103 | D, see * Ru 2E+3 JE+3 7E-7 2E-9 3E-5 3E-4
W, see * Ru - 1E+3 4E-7 1E-9 N -
Y, see “'Ru - BE+2 3E-7 SE10 - -
44 Ruthenium-105 | D, see *'Ru 5E+3 1E+4 6E-6 2E-8 7E-5 7E-4
W, see * Ru - 1E+4 6E-6 2E-§ . -
Y, see “Ru R 1E+4 6E-6 2E-8 - .
44 Ruthenium-106 | D, see * 'Ru 2E+2 9E+3 4E-8 1E-10 - -
LLI wall - - : 3E6 3E5
(2E+2)
W, see *Ru - BE+1 2E8 8E-11 5 N
Y, see “Ru - TE+1 5E-9 2E-11 ; -
45 Rhedium-99m D, all compounds 2E+4 6E+4 2E-5 8E-8 2E-4 2E-3
except those given
forWandyY
W, halides - BE+4 3E-5 1E-7 : -
Y, oxides and - 7E+4 3E-5 9E-8 - -
hydroxides
45 Rhodium-99 D, see " "Rh 2E+3 3E+3 1E5 4E-9 3E-5 3E-4
W, see Moy - 2E+3 9E-7 3E-9 - -
Y, see ""Rh - 2E+3 BE-7 3E-9 - -
45 Rhodum-100 | D, see " 'Rh 2E+3 5E+3 2E-6 7E-9 2E5 2E-4
W, see "Rh - AE+3 2E6 BE-9 - n
Y, see """Rh - 4E+3 266 5E-9 : -
45 Rhodium-10fm | D, see - "Rh 6E+3 1E+4 5E-6 JE-8 8E-5 34
W, see """Rh ; 8E+3 4E-6 1E-8 - 3
Y. see T Rh - 8E+3 3E6 1E-8 - -
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45 Rhodium-101 D, see Rh 2E+3 2E-7 3E-5 3E-4
W, see "Rh - 3E-7 - -
Y, ses " "Rh - GE-8 - -
45 Rhodium-102m | D, see  Rh 1E+3 2E-7 - -
LLI wali - - - 2E-5 2E-4
{(1E+3)
W, see ""Rh - 4E+2 2E-7 5E-10 - N
Y, see Rh - 1E+2 5E-8 2E-10 - N
5 Rhodiim-102 | D. see ""Rh BE+2 9E+1 4E-8 1E-10 8E-6 8E5
W, see ""Rh - 2E+2 7E-8 2E-10 N -
Y, see " "Rh - BE+1 2E-8 8E-11 n -
45 Rhodium- D, see “"Rh 4E+5 1E+6 5E-4 2E-6 B6E-3 BE-2
103m’ W, ses *Rh - TE76 EEA 5ES : -
Y ses "Rh - 1E+6 5E-4 2E-6 - -
45 Rhodium-105 | D, see “"Rh 4E+3 1E+4 5E-6 2E-8 N .
LL! wall - - - 5E-5 5E-4
{4E+3)
W, see "Rh - BE+3 3E-6 SE-9 - -
Y, see """Rh - 6E+3 2E-6 BE-Q . N
45 Rhodium-106m | D, see " Rh 8E+3 3E+4 1E-5 4E-8 1E-4 1E-3
W, see "Rh - AE+4 2E-5 5E-8 - -
Y, see “Rh - 4E+4 1E-5 5E-8 - -
45 Rhodium-107° | D, see *""Rh 7E+4 2E+5 1E-4 3E-7 - -
St wall - - - 1E-3 1E-2
{9E+4)
W. see TR - 3E+5 1E-4 4E-7 - -
Y, see - Rh - 3E+5 1E-4 3E-7 N .
46 Pallagium-100 D, all compounds 1E+3 1E+3 6E-7 2E-9 2E-5 2E-4
except those given
forWandyY
W, nitrates - 1E+3 5E-7 2E-9 - -
Y, oxides and - 1E+3 8E-7 2E-9 - -
hydroxides
46 Palladium-101 | D, see °oPd 1E+4 JE+4 1E-5 5E-8 2E-4 2E-3
W, see Pd - 3E+4 1E-6 5E-8 - -
Y, see ""oPd - 3E+4 1E-§ 4E-8 - -
46 Palladium-103 | D, see °oPd BE+3 6E+3 3E-6 9E-9 - .
LLI wall - - - 1E-4 1E-3
{7E+3)
W, see og “ 4E+3 2E-6 86E-9 - -
Y, see Pd - 4E+3 1E-6 5E-9 . -
46 Palladium-107 D, see Pd 3E+4 2E+4 9E-6 - - -
LLI wall Kidneys - 3E-8 S5E-4 5E-3
{4E+4) (2E+4)
W, see " Pd - 7E+3 3E-6 1E-8 - N
Y, see " Pd - 4E+2 2E-7 8E-10 - n
46 Palladium-109 | D, see ""°Pd 2E+3 6E+3 3E-G 9E-9 3E-5 3E-4
W, see ' Pd - BE+3 2E-6 8E-9 R -
Y, see ""°Pd - 5E+3 2E-6 6E-Q - -
47 Silver-102° D, all compounds SE+4 2E+5 8E-5 2E-7 - -
except those given St wall - - - 9E-4 9E-3
forWandy {6E+4)
W, nitrates and - 2E+5 9E-5 3E-7 - -
sulfides
Y, oxides and - 2E+5 8E-5 3E-7 - -
hydroxides
47 Silver-103° D, sea -Ag AE+4 1E+5 4E-5 1E-7 5E-4 5E-3
W, see ' “Ag - 1E+5 5E-5 2E-7 N -
Y, see | Ag - 1E+5 BE-5 2E-7 X -
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47 Silver-104m° D, see Ag 3E+4 SETa 4E-5 1E-7 AET 4E3
W, see | Ag - 1E+5 5E-5 2E-7 - -
Y, see wdAg - iE+5 8E-5 2E-7 - -
a7 Silver-104° D, see ' °Ag 2E+4 7E+4 3E-5 1E-7 3E-4 3E-3
W, see "Ag - 1E+5 6E-5 2E-7 - .
Y, see szg - 1E+5 GE-5 2E-7 - -
47 Silver-105 D, see Ag 3E+3 1E+3 4E-7 1E-9 4E-5 4E-4
W, see 1WAg - 2E+3 TE-7 2E-9 - -
Y, see szg - 2E+3 7E-7 2E-9 - -
47 Silver-108m D, see " “Ag 8E+2 TE+2 3E-7 1E-9 1E-5 1E-4
W, see szg - 9E+2 4E-7 1E-9 - -
Y, see "‘Ag - 9E+2 4E-7 1E-9 - .
47 Silver-106° D, see " AQ SE+4 2E+5 8E-§ 3E-7 - -
St wall - - - 9E-4 9E-3
(GE+4)
W, see mAg - 2E+5 9E-5 3E-7 - -
Y, see w‘ng - 2E+5 B8E-5 3E-7 - -
47 Silver-108m D, see ' “Ag BE+2 2E+2 8E-8 3E-10 9E-6 9E-5
W, see szg - 3E+2 1E-7 4E-10 - -
Y, see ' Ag - 2E+1 1E-8 3E-11 - .
47 Silver-110m D, see “”Ag S5E+2 1E+2 5E-8 2E-10 6E-8 6E-5
WI see szg - 2E+2 8E-8 3E-10 - -
Y, sea CAg - 9E+1 4E-8 1E-10 - -
47 Silver-111 D, sea "U°Ag 9E+2 2E+3 6E-7 - - -
LLI weall Liver - 2E-9 2E-5 2E-4
{1E+3) {2E+3)
W, see szg - 9E+2 4E-7 1E-9 - -
Y, see ' Ag - 9E+2 4E-7 1E-9 N -
47 Silver-112 D, see '?Ag 3E+3 8E+3 3E6 1E-8 4E-5 4E-4
W, see szg - 1E+4 4E-6 1E-8 - -
Y, see wZAg - 9E+3 4E-6 1E-8 - -
47 Sitver-115° D, see | Ag JE+4 9E+4 4E-5 1E-7 - .
St wall - - - 4E-4 4E-3
(3E+4)
W, see ' ‘Ag - 9E+4 4E-5 1E-7 - -
Y, see szg - 8E+4 3E-5 1E-7 - -
48 Cadmium-104° | D, all campounds E+4 7E+4 3E-5 9E-3 3E-4 3E3
except those given
forWandyY
W, sulfides, - 1E4+5 5E-5 2E-7 - -
halides, and
nitrates
Y. oxides and - 1E+5 5E-5 2E-7 - -
hydroxldes
48 Cadmium-107 D, see | Cd 2E+4 5E+4 2E-5 8E-8 3E-4 3E-3
W, see | Pcd - 6E+4 2E-5 8E-8 - -
Y, see 1U4Cd - S5E+4 2E-5 7E-8 - -
48 Cadmium-109 | D, see °'Cd 3E+2 4E+1 1E-8 E : .
Kidneys Kidneys - 7E-11 6E-6 6E-5
{4E+2) (5E+1)
W, see ed - 1E+2 5E-8 - - -
- Kidneys - 2E-10 - -
(1E+2)
Y, see V'Cd - 1E+2 BE-8 2E-10 N -
48 | Cadmum-113m | D, see °Cd 2E+1 2E+0 1E9 : - -
Kidneys Kidneys - 5E-12 5E-7 5E-6
(4E+1) (4E+()
W, see ™Hed - 8E+0 4E-9 - - -
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Table il

g Table il
: o | Effloent Concenlratlons_?: -?-.Beéi?:;m
A:‘Jmlg "Radionudli de’ o Col 1 ' ""COJ' 2 Col 3 Col 1 Co! 2 4 “Monthly
O FRERTERS IRt Oral - inhafatnon : AH’ Waler _-.;.g:ir;%e
o | “Ingestion |- o pAG E RS FdAmags ' )
| RS | Ao | diny | woim .‘*‘-.‘?'_’f?‘".._':i o
- Kidneys - 2E 11 - -
{(1E+1)
Y, see ' Cd - 1E+1 5E9 2E-11 - .
48 Cadmium-113 | D, see *'Cd 2E+1 2E+0 9E-10 - - .
Kidneys Kidnays - 5E-12 4E-7 4E-6
(3E+1) (3E+0)
W, see ' Cd . 8E+0 3E-8 - - -
- Kidneys - 2E-11 - -
{1E+1)
Y, see '0'Cd - 1B+ BE9 2E-11 - -
48 Cadmium-115m | D, see 0 Cd 3E+2 5E+1 2E-8 - 4E-B 4AE-5
- Kidneys - 1E-10 - -
(8E+1)
W, see "ocd - 1E+2 5E-8 2E-10 : -
Y. see oCd - 1E+2 6E-8 2E-10 R N
48 Cadmium-115 | D, see ~'Cd 9E+2 1E+3 6E-7 2E9 - .
LLI wall - - - 1E-5 1E-4
(1E+3)
W, see 'Cd - 1E+3 5E.7 2E-9 - -
Y, see 2'Cd " 1E+3 BE-7 2E-9 - -
48 Cadmium-117m | D, see "".Cd 5E+3 1E+4 5E-6 2E-8 6E-5 6E-4
W. see 0Cd - 2E+4 7E6 2E-8 . .
Y, see " °Cd - 1E+4 6E-6 7E8 s -
48 Cadmium-117 | D, see "°°Cd 5E+3 1E+4 5E-6 7E-8 6E-5 6E4
W, see 0 'Cd - 2E+4 7E-6 2E8 . .
Y, see " 'Cd : 1E+4 6E-6 2E-8 - -
49 lndium-109 D, all compounds 2E+4 4E+4 2E-5 GE-8 3E-4 3E-3
except those given
for W
W, oxides, - 8E+4 3E-5 9E-8 - -
hydroxides,
halides, and
nitrates
49 Indium-110" D, see In 2E+4 4E+4 2E-5 6E-8 2E-4 2E3
(69.1 min) W, see 1w|n - BE+4 2E-5 8£-8 - -
49 indium-110 D, see ' In 5E+3 JE+4 7E-6 2E8 7E-5 7E-4
(4.9 h) W, see ©n N IE+4 8E-6 3E-8 - .
49 Indium-111 D, see ' In 4E+3 BE+3 3E-6 9E-9 6E-5 GE-4
W, see "in - BE+3 3E-6 9E-9 . -
49 Indium-112° D. see "%In 2E+5 6E+5 3E-4 9E-7 2E3 2E-2
W, see in - 7E+5 3E-4 1E-6 R :
49 Indium-113m° | D, see " in 5E+4 1E+5 6E-5 3E-7 7E-4 7E-3
W, see in . 2E+5 8E-5 3E-7 - .
49 Indiurn-114m D. see i 3E+2 6E+1 3E-8 9E-11 - :
LiLtwal - - - 5E-6 5E.5
(4E+2)
W, see in - 1E+2 AE-8 TE-10 N -
49 Indium-115m D, see in 1E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, see P - 5E+4 2E-5 7E-8 - -
49 Indium-115 D, see In 4E+1 1E+0 SE-10 2E-12 BE-7 5E-6
W.see " In - 5E+0 2E-9 8E-12 N -
49 Indium-116m~ | D, see ""In 2E+4 8E+4 3E-5 1E-7 3E-4 3E-3
W, sec ©ln . 1EtS SE-5 2E-7 N .
49 Indium-147m° | D, see '“In 1E+4 3E+4 1E-5 5E-8 2E-4 2E-3
W, see In - AE+4 2E-5 BE-8 " -
49 Indium-117° D, see “In BE+4 2E+5 7E-5 2E-7 8E-4 8E3
W, see I - 2E+5 9E-5 3E-7 - -
49 \ndium-119m° D. see ' In AE+4 1E+5 5E-5 2E-7 - -
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CTablel i “Table il ' R;‘;‘;feg'm
. _ S S Occupatlonal Values Efﬂuenl Concentratlons_.-: ' Sewers
CAtomic | o, o T PR o 1 S Col. 1 Col 2. I Col 3 “Col. 1 Col 2 - Monthly
2 No. R.ad[.onuc!i_da. P Class An §S Orai Iﬂhalatum SRR | . Average
B : e : AR Water S Concen-
- Ingestion DAC o B i
ey | Ao | wcimy - | wom | goim | P
St wall - - - 7E-4 7E-3
(5E+4)
W, see ™ - 1E+5 6E-5 2E-7 - -
50 Tin-110 D, all compounds 4E+3 1E+4 5E-6 2E-8 5E-5 5E-4
except those given
for W
W, sulfides, - 1E+4 5E-G 2E-8 - -
oxides, hydroxides,
halides, nitrates,
and stannic
phosphate
50 Tin-111% D, see ' VSn 7E+4 2E+5 9E-5 3E-7 1E-3 1E-2
W, see ' Sh - 3E+5 1E-4 4E-7 - -
50 Tin-113 D, see ' 'Sn 2E+3 1E+3 5E-7 2E-9 - N
LLI wall - - - 3E-5 3E-4
{(2E+3)
W, see sn - 5E+2 2E-7 8E-10 - -
50 Tin-117m D, see  °Sn 2E+3 1E+3 5E-7 - - -
LLI wall Bone surf - 3E-9 3E-5 3E-4
(2E+3) (2E+3)
W, see ' °Sn - 1E+3 6E-7 2E-9 - -
50 Tin-119m D, see ' 'Sn 3E+3 JE+3 1E-6 3E-9 B N
LLUwall - - - BE-5 BE-4
{4E+3)
W, see Mgn - 1E+3 4E-7 1E-9 - -
50 Tin-121m D, see Moy 3E+3 9E+2 4E-7 iE-9 - -
LLI wall - - - 5E-5 5E-4
{4E+3)
W, see gn - BE+2 2E-7 8E-10 - -
50 Tin-121 D, see RRL™ BE+3 2E+4 6E-6 2E-8 - -
LLIwall - - - 8E-5 8E-4
{6E+3)
W, see ' ''Sn - 1E+4 5E-6 2E-8 - -
50 Tin-123m° D, s6e ' °Sh 5E+4 1E+5 5E-5 2E-7 7E-4 7E-3
W, see | "Sn - 1E+5 B6E-5 2E-7 B N
50 Tin-123 D, see ' ''Sn 5E+2 6E+2 3E-7 9E-10 - -
LI wali - - - 9E-6 9E-5
{6E+2)
W, see ' Sn - 2E+2 7E-8 2E-10 N .
50 Tin-125 D, see °Sn 4E+2 gE+2 4E7 1E-9 - -
Lil walf - - - B6E-6 6E-5
{BE+2)
W, see ' °Sn - 4E+2 1E-7 5E-10 - N
50 Tin-126 D, see | 'Sn 3E+2 BE+1 2E-8 8E-11 4E-8 4E-5
W, see | Sn - 7E+1 3E-8 9E-11 - .
50 Tin-127 D, see | °Sn 7E+3 2E+4 8E6 3E-8 9E-5 9E-4
W, see Mgh - 2E+4 8E-6 3E-8 - -
50 Tin-128" D, see ' °Sn OE+3 3E+4 1E-5 4E-8 1E-4 1E-3
W, see | Sn - 4E+4 165 5E-8 N -
51 Antimony-115° | D, all compounds 8E+4 2E+5 1E-4 3E-7 1E-3 1E-2
except those given
for W
W, oxides, - 3E+5 1E-4 4E-7 - -
hydroxides,
halides, sulfides,
sulfates, and
nitrates
51 Antlmony- B, see | °Sb 2E+4 7E+4 3E.5 1E-7 3E-4 3E-3
116m” W, see | Sb - 1E+5 6E-5 2E-7 - -
51 Antimony-116-_| D, see ' °Sh 7TE+4 3E+5 1E-4 4E-7 - -
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- Table It

Table! : Tab!e i o
R : Occupallonal Vaiues R Efﬂuent Concentralions__i R%Z?::rssm
Atomic | e e cm 1 [ Coiz | CoL 3 Col, 1| 7"Col.2 | "Monthly
CiNo -_Radl.onual.t_de__.___ CEass e oral b 'Enha!ation s ] Average
B I LR B -Air <1 Water. =} . Concen-
S Ingestion DAC o) tone
ALI Cl Cl!rnt Cifml} .} - lration
Aoy | AUUOD | g | ) | ooim) | (uCim)
St wall - - - iE-3 1E-2
9E+4
W, see ' -Sb ( - ) 3E+5 TE4 EE7 - -
51 Antimony-117 D, see LT 7E+4 2E+5 9E-5 3E-7 9E-4 9E-3
W, see ' °Sb - 3E+5 1E-4 4E-7 ; .
51 Antimony-118m | D, ses °Sh B6E+3 2E+4 8E-6 3E-8 7E-5 7E-4
W, see | °Sb 5E+3 2E+4 9E-6 3E-8 - -
51 Antimony-119 D, see ' “Sb 2E+4 5E+4 2E-5 6E-8 2E-4 2E-3
W, see | °Sb 2E+4 3E+4 1E-5 4E-8 - -
51 Antimony-120° | D, see "'"Sb TE+5 4E+5 2E-4 BE-7 ; -
(16 min) Stwall - - - 2E-3 2E-2
2E+5
W, see | °Sb : - : 5E+5 2E-4 7E-7 - -
51 Antimeny-120 | D, see ' °Sh 1E+3 2E+3 9E-7 3E-9 1E-5 1E-4
(6.76 d) W, see 1°Sb OE+2 1E+3 5E-7 2E-9 - -
51 Antimony-122 D, see g 8E+2 2E+3 1E-6 3E-9 - -
LLI wall - - - 1E-5 1E-4
8E+2
W, see ' Sb (7E+2) 1E+3 4E-7 2E-8 - .
51 Anumony— D, see ' °Sb 3E+5 8E+5 4E-4 1E-6 3E-3 3E-2
124m? W, see ' °Sb 2E+5 BE+5 2E-4 8E-7 - .
51 Antimony-124 D, see gy GE+2 9E+2 4E-7 1E-9 7E-6 7E-5
W, see ' °Sh 5E+2 2E+2 1E-7 3E-10 B By
51 Antimony-125 D, see | Sb 2E+3 2E+3 1E-6 3E-9 3E-5 3E-4
W, see | °Sh . 5E+2 2E7 7E-10 . -
51 Anllmony- D, ses ' °Sh 5E+4 2E+5 8E-5 3E-7 - -
126m’ St wall - - - 9E-4 9E-3
TE+4
W, see ' °Sb : - : 2E+5 8E-5 3E-7 - .
51 Anlimony-126 | D, see | °Sb BE+2 1E+3 5E-7 2E-9 7E6 7E-5
W, see | °Sh 5E+2 5E+2 2E-7 7E-10 - -
51 Antimony-127 | D, see 1 °Sb 8E+2 2E+3 OE-7 3E9 - -
LLI walt - - - iE-5 1E-4
8E+2
W, see ' Sh (7E+2) OE+2 4E-7 1E9 - -
51 Antimony-128° | D, see ' °Sb 8E+4 4E+5 2E-4 5E-7 - -
{(10.4 min) St wall - - - 1E-3 1E-2
1E+5
W, see ' °Sb ( - ) 4E+5 2E-4 6E-7 . -
51 Antimony-128 D, see gy, 1E+3 4E+3 2E-6 6E-9 2E-5 2E-4
(9.01 h) W, see ' °Sb - 3E+3 1E-6 5E-9 - -
51 Antimony-128 | D, see | °Sb 3E+3 9E+3 4E-6 1E-8 4E-5 AE-4
W, see |1°Sb - 9E+3 4E-6 1E-8 . -
51 Antimony-130° | D, see | °Sb 2E+4 6E+4 3E-5 9E-8 3E4 3E-3
W, see  °Sb - 8E+4 3E-5 1E-7 - .
51 Antimony-131° | P, sea ' °Sb 1E+4 2E+4 1E-5 . N n
Thyroid Thyroid - 6E-8 2E-4 2E-3
(2E+4) {4E+4)
W, see ' °Sb - 2E+4 1E-5 - -
- Thyroid - 6E-8 - -
{4E+4)
52 Tellurium-116 D, all compounds 8E+3 2E+4 9E-6 3E-8 1E-4 1E-3
except those given
for W
W, oxides, - 3E+4 1E-5 AE-8 - -
hydroxides, and
nitrates
52 Tellurium-121m | D. see ' °Te 5E+2 2E+2 8E-8 - . .
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“Table Il

et rrd i A P : e Releases to
SRR R i Occupelional Values . | Effuent Concentralions | " & vars -
'.'Atr:‘.;m_ic A Radionacids | " Coli T Colz | Col3 [T Cold " Col2 " Monthly
R S Ingestion ) e a S oA Wa _Loncen- .
S| adc | AHGCD - Gicim) |- uCliml) |- tration
Bone surf Bone surf - 5E-10 1E-4
{7E+2) 4E+2)
W, see °Te - AE+2 2E-7 BE-10 - -
52 Tellurium-121 D, see ' Te 3E+3 4E+3 2E-6 6E-9 4E-5 4E-4
W, see e - 3E+3 1E-6 4E-9 - -
52 Tellurium-123m | D, see ' °Te 6E+2 2E+2 9E-8 - . N
Bene surf Bone surf - 8E-10 1E-5 1E-4
{1E+3) (5E+2)
W, see  °Te - 5E+2 2E-7 8E-10 - -
52 Telurium-123 D, see oy 5E+2 2E+2 8E-8 - . -
Bone surf Bone surf - 7E-10 2E-5 2E-4
{1E+3) (5E+2)
W, see  “Te - AE+2 2E-7 - - -
- Bone surf - 2E-8 - .
(1E+3)
52 Telurium-125m | D, see | °Te 1E+3 4E+2 2E-7 - - -
Bone surf Bone surf - 1E-9 2E-5 2E-4
{1E+3) 1E+3)
W, see ' “Te - 7E+2 3E-7 1E-9 - -
52 Telurium-127m | D, see | °Te 6E+2 3E+2 1E-7 - 9E-B 9E5
- Bone surf - 6E-10 - -
(4E+2)
W, see e - 3E+2 1E-7 4E-10 - -
k2 Telturium-127 D, see  °Te 7TE+3 2E+4 9E-6 3E-8 1E-4 1E-3
W, see ''Te - 2E+4 7E-6 2E-8 - -
52 Tellurium-129m | D, see ' '“Te 5E+2 6E+2 3ET7 9E-10 7E-6 7E-5
W, see ' Te - 2E+2 1E-7 3E-10 N N
52 Tellurium-128° | D, see ' "°Te 3E+4 6E+4 3E-5 9E-8 AE-4 4E-3
W, see ' “Te - 7E+4 3E-5 1E-7 - -
52 Telurium-131m | D, see ' "Te 3E+2 4E+2 2E-7 - - -
Thyroid Thyroid - 2E-9 8E-6 8E-5
{6E+2) (1E+3)
W, see “Te - 4E+2 2E-7 - . N
- Thyroid - 1E-9 - .
(9E+2)
52 Tellurium-131” | D, see  “Te 3E+3 5E+3 2E-6 - - B
Thyroid Thyroid - 2E-8 8E-5 8E4
(6E+3) (1E+4)
W, see ' “Te - 5E+3 2E-6 - - -
- Thyroid - 2E-8 - -
{(1E+4)
52 Teflurium-132 | D, see | °Te 2E+2 2E+2 OE-8 - . -
Thyroid Thyroid - 1E-9 9E-6 9E-5
{7TE+2) (8E+2)
W, see  “Te - 2E+2 OE-8 . : ~
- Thyroid - 9E-10 - -
(6E+2)
62 Tellurium- D, see | “Te JE+3 5E+3 2E-6 - - -
133m? Thyroid Thyroid - 2E-8 9E-5 9E-4
{6E+3) (1E+4)
W, see ' “Te - 5E+3 2E-6 - : ~
- Thyroid - 2E-8 - -
(1E+4)
52 Tellurium-133° | D, see ' "Te 1E+4 2E+4 9E-6 - - -
Thyroid Thyroid - 8E-8 4E-4 4E-3
(3E+4) (6E+4)
W, see °Te - 2E+4 9E-6 - - -
- Thyroid - 8E-8 - -
(6E+4)
52 Tellurium-134° | D, ses '"Te 2E+4 2E+4 iE5 - - -
Thyroid Thyroid - 7E-8 3E-4 3E-3
(2E+4) (5E+4)
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S i Taple 1 Tablell - R;nge's”to
I I 1 Occupanonai Va!ues - Effluent Concentrat:ons - Sewers
Atigmic_:-_ Radioﬁuéiide - Qo! 1 _qu 2 E Col 3 Cal 2 .;"_.Mon!h!y
) _.0. OENE INEETNCNIES ST B .".--Oral [nhala[{on g g;ﬁ};%e
e o lngeshon ALI Cl “DAC. o tratton-
B s i _AL_E (;jCI) ; (Il ) (pC[lml) - cimy
W,see  Te - 2B+ 1E-5 - - -
- Thyroid - 7E-8 - -
(SE+4)
53 lodine-120m” B, all compounds 1E+4 2E+4 9E-6 3E-8 - -
Thyroid - - - 2E-4 2E-3
{(1E+4)
53 lodine-120° D, all compounds 4E+3 9E+3 4E-B - - -
Thyroid Thyroid - 2E-8 1E-4 1E-3
{BE+3) (1E+4)
53 lodine-121 D, all compounds 1E+4 2E+4 8E-6 - - -
Thyroid Thyroid - 7E-8 AE-4 4E-3
(3E+4) (5E+4)
53 lodine-123 D, all compounds 3E+3 6E+3 3E-6 - - -
Thyroid Thyroid - 2E-8 1E-4 1E-3
(1E+4) (2E+4)
53 {odine-124 D, all compounds 5E4+1 8E+1 3E-8 - - -
Thyroid Thyroid - 4E-10 2E-6 2E-5
{2E+2) (3E+2)
53 lodine-~125 D, all compounds 4E+1 BE+1 3E-8 - - -
Thyroid Thyroid - 3E-10 2E-6 2E-5
(1E+2) (2E+2)
83 lodine-126 D, all compounds 2E+1 4E+1 1E-8 - - -
Thyroid Thyroid - 2E-10 1E-6 1E-5
{7E+1) (1E+2)
53 lodine-128° D, all compounds AE+4 1E+5 5E-5 2E-7 - -
St wall - - - 8E-4 8E-3
(BE+4)
53 lodine-129 D, all compounds 5E+0 9E+( 4E-9 - - -
Thyroid Thyroid - 4E-11 2E-7 2E-6
{2E+1) (3E+1)
53 lodine-130 D, all compounds 4E+2 TE+2 3E-7 - - -
Thyroid Thyroid - 3E-9 2E-5 2E-4
(1E+3) (2E+3)
53 lodine-131 D, all compounds 3EH 5E+1 2E-8 - - -
Thyroid Thyroid - 2E-10 1E-6 1E-5
{9E+1) {2E+2)
53 ledine-132m” D, all compounds AE+3 SE+3 AEB _ - -
Thyroid Thyroid - 3E-8 1E-4 1E-3
{1E+4) {2E+4}
53 lodine-132 D, all compounds 4E+3 BE+3 3E-6 - - -
Thyroid Thyroid - 2E-8 1E-4 1E-3
{9E+3) {1E+4)
53 lodine-133 D, all compounds 1E+2 IE+2 1E-7 - - -
Thyroid Thyroid - 1E-9 7E-6 7E-5
{SE+2) (9E+2)
53 lodine-1347 D, all compounds 2E+4 5E+4 2E-5 6E-8 - -
Thyroid - - - 4E-4 4E.3
(3E+4)
53 lodine-135 D, alt compounds 8E+2 2E+3 7E-7 - - -
Thyroid Thyroid - 6E-9 3E-5 3E-4
{3E+3) {4E+3)
54 Xenon-120° Submersion’ - - 1E-5 4E-8 - -
54 Xenon-121° Submersion’ - - 2E-6 1E-8 X -
54 Xenon-122 Submersion’ - - 7E-5 3E-7 - -
54 Xenon-123 Submersion’ - - 6E-6 3E-8 - -
54 Xenon-125 Submersion’ - - 2E-5 7E-8 - -
54 Xenon-127 Submersion’ - - 1E-5 6E-8 - -
54 Xenon-129m Submersion’ - - 2E-4 9E-7 - -
54 Xenon-131m Submersion’ - - 4E-4 2E-§ - -
54 Xenon-133m Submersion” - - 1E-4 BE-7 - -
54 Xenon-133 Submersion’ - - 1E-4 5E-7 - -
54 Xenon-135m° | Submersion’ - - 9E-6 4E-8 - -

26




N Tabla “ o) Fable W
Occupalaonal Vaiues : Efﬂuent Concentratlons : Re'eases t°
O Sl e : g i o -1 Sewets
Alomic. | Radionuclide | - Class - C"’ G I E e R T C"’ 3 | cod ] Coiz ”:::'Z_.MQ“!W" E
ln jestion | < DAC el
i S | .Afi (*C) | _(u_cuml) ‘”C"""" “’C”’"‘" i (ggi;fn’})
54 Xenon-135 Submersion ' - - 1E-5 7E 8 - -
54 Xenon-138° Submersion’ - - 4E-6 2E-8 - -
55 Cesium-125~ D, ali compounds 5C+4 1E+5 6E-5 2E-7 - -
St wall - - - 1E-3 1E-2
(9E+4)
55 Cesium-127 D, all compounds 6E+4 GE+4 4E-5 1E-7 9E-4 9E-3
55 Cesium-128 D, all compounds 2E+4 3E+4 1E-5 5E-8 3E-4 3E-3
55 Cesium-130° D, ali compounds G6E+4 2E+5 8E-5 3E-7 - -
St wall - - - 1E-3 1E-2
(1E+5)
55 Cesium-131 D, all compounds 2E+4 3E+4 1E-5 4E-8 3E-4 3E-3
55 Cesium-132 D, ali compounds 3E+3 4E4+3 2E-6 6E-8 4E-5 4E-4
55 Cesium-134m D, all compounds 1E+5 1E+5 6E-5 2E-7 - -
St wall - - - 2E-3 2E-2
{1E+5)
55 Cesium-134 D, ali compounds 7E+1 1E42 4E-8 2E-10 9E-7 9E-6
55 Cesium-135m~ D, alt compounds 1E+5 2E+5 8E-5 3E-7 1E-3 1E-2
55 Cesium-135 D, alt compounds 7E+2 1E+3 5E-7 2E-9 1E-5 1E-4
55 Cesium-136 D, all compounds 4E+2 7E+2 JE-7 9E-10 6E-6 6E-5
55 Cesium-137 D, all compounds 1E+2 2E4+2 6E-8 2E-10 1E-6 1E-5
55 Cesium-138° D, all compounds 2E+4 BE+4 2E-5 8E-8 - -
St wall - - - 4E-4 4E-3
(3E+4)
56 Barium-126° D, all compounds GE+3 2E+4 GE-6 2E-8 8E-5 8E-4
56 Barium-128 D, all compounds 5E+2 2E+3 7E-7 2E-8 7E-6 7E-5
56 Barium-13im® | D, all compounds 4E+5 1E+6 BE-4 2E-6 - -
St wall - - - 7E-3 7E-2
(BE+5)
56 Barium-131 D, all compounds 3E+3 8E+3 3JE-6 1E-8 4E-§ 4E.4
56 Barium-133m D, all compounds 2E+3 OE+3 4E-8 1E-8 - -
LLI wall - - - 4E-5 4E-4
(3E+3)
56 Barium-133 D, all compounds 2E+3 7E+2 3JE-7 9E-10 2E-b 2E-4
56 Barium-135m D, all compounds 3E+3 1E+4 5E-6 2E-8 4E-5 AE-4
56 Barium-139° D, all compounds 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3
56 Barium-140 D, all compounds 5E+2 1E+3 6E-7 2E-9 - -
LLI wall - - - 8E-6 8E-5
(6E+2)
56 Barium-141° D, all compounds 2E+4 7E+4 3E-5 1E-7 3E-4 3E-3
56 Barium-142° D, all compounds 5E+4 1E+5 6E-5 2E-7 7E-4 7E-3
57 Lanthanum- D, all compounds 5E+4 1E+5 5E-5 2E-7 6E-4 6E-3
1312 except those given
for W
W, oxides and - 2E+5 7E-5 2E-7 - -
hydroxides
57 Lanthanum-132 | D, see ° La 3E+3 1E+4 4E-6 1E-8 4E-5 AE-4
W, see ) 5 - 1E+4 5E-6 2E-8 - -
57 Lanthanum-135 | D, see " 'La AE+4 1E+5 4E5 iE-7 5E-4 5E-3
W, see " 'La - SE+4 4E-5 1E-7 - -
57 Lanthanum-137 | D, see " 'La 1E+4 GE+1 3E-8 - 2E-4 2E-3
: - Liver - 1E-10 - -
(TE+1)
W, see " La - 3E+2 1E-7 . N .
- Liver - 4E-10 - -
{3E+2)
57 Lanthanum-138 | D, see °'La 9E+2 4E+0 1E-8 BE-12 1E-6 tE-4
W, see " 'la - 1E+1 GE-9 2E-11 - -
57 Lanthanum-140 | D, see * 'La 6E+2 1E+3 6E-7 2E-8 9E-6 9E-5
W, see " La - 1E+3 5E-7 2E-9 . .
57 Lanthanum-14% | D, see " 'La 4E+3 9E+3 4E6 1E-8 5E-5 5E-4
' W, see " La - 1E+4 5E-6 2E-8 - .
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" Table il

Tab!ei Table E! A1
- Occupauonal Values Efﬂuent Concemrahons:f: _8%:?:;?0
Atomic . e Cof 1 Coi 2 f Cof 3 . Col. .1 "Col.2 .| Monthly
No, % _.Rgc_ilonuclsda ' : .Ql_és? s “Oral Enha!ahon L e B __'_AVf_,-_mgje(
REXBE . : S - Alr - Water-- | - Concen- - -
: -_Ingest{on DAC : L i
S AL MG - A“ ‘“C" () “‘c""’" “’C""’" |,
57 Lanthanum- D, see ~'ta 8E+3 2E+4 9E-6 3E-8 TEA 1E-3
142° W, see P'La - 3E+4 TE-5 . 5E-8 . -
57 Lanthanum- D, see "'La 4E+4 1E+5 4E-5 1E-7 - -
143° Stwall p - . 5E-4 5E-3
{4E+4)
W, see Sl - 9E+4 4E-5 1E-7 - "
58 Cerium-134 W, all compounds 5E+2 TE+2 3E-7 1E-9 - -
except those given LLlwall - - - 8E-6 8E-5
for Y {BE+2)
Y, oxides, - 7E+2 3&-7 9E-10 - -
hydroxides, and
fluorides
58 Cerium-135 W. see “Ce 2E+3 4E+3 2E-6 5E.9 2E-5 2E-4
Y, see u'qu - 4E+3 iE-6 5E-8 - -
58 Cerium-137m | W, see ~'Ce 2E+3 4E+3 2E-6 6E-9 - -
LI wall - - - 3E-5 3E-4
(2E+3)
Y, see IMCe - 4E+3 2E-6 hE-g - -
58 Cerium-137 W. see —'Ce 5E+4 1E+5 6E-5 2E-7 7E-4 7E-3
Y, see ”'463 - 1E+5 5E-5 2E-7 - -
58 Cerium-139 W.see —'Ce 5E+3 8E+2 3E.7 iE-9 7E-5 7E-4
Y, see 1‘MCe - 7E+2 3E-7 9E-10 - -
58 Cerium-141 W.see “Ce 2E+3 7E+2 3E-7 1E-9 - -
LLI wall - - - 3E-5 3E-4
(2E+3)
Y, see 1‘HCe - 6E+2 2E-7 8E-10 - -
&8 Cerium-143 W, see e 1E+3 2E+3 8E-7 3E-9 - -
LL} wall - - - 2E-5 2E-4
(1E+3)
Y, see e - 2E+3 7E-7 2E-8 - -
58 Cerium-144 W, see “'Ce 2E+2 3E+1 1E-8 4E-11 - -
LLI wall - - - 3E-6 3E-5
{3E+2)
Y, see e - 1E+1 6E-9 2E-11 - -
59 Praseodymlum- W, all compounds H5E+4 2E+5 1E-4 3E-7 - -
136° except those given St wall - - - iE-3 1E-2
for Y {TE+4}
Y, oxides, - 2E+5 9E-5 3E-7 -
hydroxides,
carbides, and
fluorides
59 Praseodymlum- W, see Pr 4E+4 2E+5 BE-5 2E-7 SE-4 5E-3
13? Y, see 1“;bPr - 1E+5 8E-5 2E-7 - -
59 Prasecdymium- | W, see '~ Pr 1E+4 5E+4 2E-5 8E-8 1E-4 1E-3
138m Y, see Py - 4E+4 2E-5 6E-8 - -
59 Prasecdymium- | W, see "~ Pr 4E+4 1E+5 5E-5 2E-7 BE-4 6E-3
139 Y, see Py - 1E+5 5E-5 2E-7 - -
59 Praseodymium- | W, see ~ Pr 8E+4 2E+5 7E-5 2E-7 1E-3 1E-2
i42m? Y, see Py - 1E+5 6E-5 2E-7 - -
59 Praseodymium- | W, see " Pr 1E+3 2E+3 9E-7 3E-9 1E-5 1E-4
142 Y, see opy - 2E+3 8E-7 3E-9 - -
59 Praseodymium- | W, see ~Pr 9E+2 8E+2 3E-7 1E-9 - -
143 LLI walt - - - 2E-5 2E-4
{(1E+3)
Y, see P - VE+2 3E-7 SE-T0 - -
59 Praseodymlum- W, see " Pr 3E+4 1E+5 5E-5 2E-7 - -
1447 St wall - - - 6E-4 6E-3
{4E+4)}
Y, see wbP[ - 1E+5 5E-5 2E-7 - -
59 Praseodymium- | W, see "Pr 3E+3 9E+3 4E-6 1E-8 4E-5 4E-4
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‘Table Il

Hi Table fi Tabie il
_ X --_Occupatlonal Values : i Effluent Concent(attons__ Reslzﬁ»:;to
Atomic | g Col 1 cOr 2 ] cw 3 Col. 1 1 "Col2 "1  Monthly
- No. .Rad:ony_ch_d_e_:_._ : R SOl inha!at:on e < Average
o RIS B B B .\ o Waler | Concen-
Li- v Ingestion DAC T - A
R . e o ALE (pCl) -__(ucilml) [(uCiml) »| - - tration
i ALl (uC) (uimy | o) | (uCiim) Sty
145 Y,see Pr - eV 3E-6 1E-8 " )
59 Praseodymium- | W, see pr SE+4 2E+5 8E-5 3E-7 - -
147° St wall - - - 1E-3 1E-2
(8E+4)
Y, see - Pr - 2E+5 8E-5 3E-7 - -
60 Neodymmm- W, alt compounds 1E+4 6E+4 2E-5 8E-8 2E-4 2E-3
136 except those given
forY
Y, oxides, - S5E+4 2E-5 8E-8 - -
hydroxides,
carbides, and
fluorides
60 Neodymium- W, see '“°Nd 2E+3 6E+3 3E-6 9E-9 3E-5 3E-4
138 Y, see °Nd - B5E+3 766 7E-9 - n
60 Neodymium- W, see " °Nd 5E+3 2E+4 7E-6 2E-8 7E-5 7E-4
139m Y, see "Nd : TE+4 BEG 7E8 . -
60 Neodymium- W, see ' °Nd SE+4 3E+5 1E-4 5E-7 1E-3 1E-2
139 Y, see °Nd - 3E+5 1E-4 4E-7 - -
60 Neodymium- W, see BN 2E+5 7E+5 3E-4 1E-6 2E-3 2E-2
141 Y, see "°Nd - BE+5 3E-4 9E-7 - -
60 Neodymium- W, see “°Nd 1E+3 9E+2 4E-7 iE-9 - -
147 LLI walt - - - 2E-5 2E-4
{(1E+3)
Y, see Nd - 8E+2 4E-7 1E-9 - -
60 Neodymium- W, see °Nd TE+4 3E+4 1E-5 4E-8 1E-4 1E-3
1497 Y, see ' Nd - 2E+4 1E5 3E-8 - .
60 Neodymium- W. see "°Nd 7E+4 2E+5 8E-5 3E-7 9E-4 9E-3
151 Y, see Nd - 2E+5 8E-5 3E-7 - -
61 Promethium- W, all compounds S5E+4 2E+5 8E-5 3E.7 - -
1412 except those given
forY
St wall - - - 8E-4 8E-3
(BE+4)
Y, oxides, - 2E+5 7E-5 2E-7 - -
hydroxides,
carbides, and
fluorides
61 Promethium- W, see | Pm 5E+3 BE+2 2E-7 BE-10 7E-5 7E-4
143 Y, see " Pm ; 7E+2 367 TEQ - -
61 Promethium- W.see Pm 1E+3 1E+2 5E8 2E-10 2E-5 2E-4
144 Y, see " Pm - 1E+2 5E-8 2E-10 ; -
61 Promethium- W, see ' Pm 1E+4 2E+2 7E-8 - 1E-4 1E-3
145 - Bone suif - 3E-10 - -
(2E+2)
Y, see ' Pm - 2E+2 8E-8 3E-10 . n
61 Promethium- W see Pm 2E+3 5E+1 2E-8 7E-11 2E5 2E-4
146 Y, see Pm - 4E+] 2E-8 BE-11 5 »
81 Premethium- W, see JEL=T AE+3 1E+2 5E-8 - - -
147 LLl wall Bone surf - 3E-10 7E-5 7E-4
{5E+3) (2E+2)
Y. see - Pm - 1E+2 6E-8 2E-10 . "
61 Promethium- W, see " 'Pm 7E+2 3E+2 1E-7 4E-10 1E-5 1E-4
148m
Y,see " Pm - 3E+2 1E-7 5E-10 - -
&1 Promethium- W.see Pm AE+2 5E+2 IE-7 BE-10 . .
148 LLl wall - - - 7E-6 7E-5
{5E+2)
Y, see ' Pm - BE+2 2E-7 7E-10 N -
61 Promethium- W.see " Pm 1E+3 2E+3 BE-7 3E-9 - -

29




T Table) 1o Taven oo | Tablell
| .7 ‘OcoupalionalValues . - | " Effluent Concentrations | =505 o
Atomic | oo P Gl 1 T hCel 2 Col 3 Col it T Col 255 ) - Monthly
“Na. .fiadfonu_c.:yde_: : Oral L~ “lnhalation = o A R B :_Q:gverége
S ngestion | oviiobipag | o AN | Waler [ o Goncen-
AUe) | AU | oy | WMDY (ol |
149 LLI wall - - - 2E-5 2E-4
(1E+3)
Y, see ' Pm - 2E+3 8E-7 2E-9 - -
61 Promethium- W, see | Pm 5E+3 2E+4 8E-6 3E-8 7E-5 7E-4
150 Y, see " Pm . 2E+4 7E6 2E-8 N :
61 Promethium- W, see ' Pm 2E+3 4E+3 1E-6 5E-9 2E-5 2E-4
151 Y, see Pm - 3E+3 1E6 2EQ R -
62 Samaéium- W, all compounds 3E+4 1E+5 4E-5 1E-7 4E-4 4E-3
141m
62 Samarium-141< | W, all compounds 5E+4 2E+5 8E-5 2E-7 - -
St wall - - - 8E-4 8E-3
(BE+4) :
62 Samarium-1422 | W, all compounds 8E+3 3E+4 1E-§ 4E-8 1E-4 1E-3
62 Samarium-145 W, all compounds 6E+3 5E+2 2E-7 7E-10 8E-5 8E-4
62 Samarium-146 | W, all compounds 1E+1 4E+2 1E-11 - - -
Bone surf Bone surf - SE.14 3E-7 3E-6
(3E+1) (6E-2)
62 Samarium-147 W, all compounds 2E+1 4E-2 2E-11 - - -
Bone surf Bone surf - 1E-13 4E-7 4E-6
(3E+1) (7TE-2)
62 Samarium-151 W, all compounds 1E+4 1E+2 4E-8 - - -
LL{ wall Bone surf - 2E-10 2E-4 2E-3
(1E+4) {ZE+2)
62 Samarium-153 | W, all compounds 2E+3 3E+3 1E-8 4E-9 - -
LLI wall - - - 3E-5 3E-4
{2E+3)
62 Samarium-155- | W, all compounds GE+4 2E+5 9E-5 3E-7 - -
St wall - - - 1E-3 1E-2
(BE+4)
62 Samarium-156 W, all compounds 5E+3 9E+3 4E-6 1E-8 7E-5 TE-4
63 Europium-145 W, all compounds 2E+3 2E+3 8E-7 3E-9 2E-5 2E-4
63 Europium-146 W, all compounds 1E+3 1E+3 5E-7 2E-9 1E-5 1E-4
63 Europium-147 W, all compounds JE+3 2E+3 TE-7 2E-9 4E-5 4E-4
63 Europium-148 W, all compounds 1E+3 4E+2 1E-7 BE-10 1E-5 1E-4
83 Europium-149 W, all compounds 1E+4 3E+3 1E-6 4E-9 2E-4 2E-3
63 Europium-150 W, all compounds 3E+3 8E+3 4E-6 1E-8 4E-5 4E-4
{(12.62 h) '
63 Europium-150 W, all compotnds 8E+2 2E+1 8E-9 3E-11 1E-5 1E-4
(34.2y}
63 Europium-152m | W, all compounds 3E+3 BE+3 3E-6 9E-9 4E-5 4E-4
63 Europium-152 W, all compounds §E+2 2E+1 1E-8 3E-11 1E-5 1E-4
63 Europium-154 W, all compounds S5E+2 2E+1 8E-O 3E-11 7E-6 7E-5
63 Europium-155 W, all compounds 4E+3 OE+1 4E-8 - 5E-5 5E-4
- Bone surf - 2E-10 - -
{(iE+2)
63 Europium-156 W, all compounds BE+2 5E+2 2E-7 6E-10 8E-6 8E-5
63 Europium-157 W, all compounds 2E+3 5E+3 2E-6 7E-9 3E-5 3E-4
63 Europium-158° | W, all compounds 2E+4 BE+4 2E-5 8E-8 3E-4 3E-3
64 Gadolinium- D, all compounds 5E+4 2E+5 6E-5 2E-7 - -
1452 exceplt those given St walt - - - 6E-4 6E-3
for W (5E+4)
W, oxides, - 2E+5 7E-5 2E-7 - -
hydroxides, and
: fluorides
64 Gadolinium-146 | D, see | "Gd 1E+43 1E+2 5E-8 2E-10 2E-5 2E-4
W, see ' Gd - 3E+Z 1E-7 4E-10 - N
64 Gadolinium-147 | D, see ' °Gd 2E+3 4E+3 2E6 6E-9 3E-5 3E-4
W, see | Gd - 4E+3 1E-6 5E-9 - -
64 Gadolinium-148 | D, see ' "Gd 1E+ 8E-3 3E-12 - - -
Bone suif Bone surf - 2E-14 3E-7 3E-6
{2E+1) (2E+2)
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- Table il

CrnEnTable b s Table B inn S
A P A s Releases o
e e i - Oceupational _\.’a*“; - . | Effivent Concentrations | g\ o
SAtomic Lo S s Qol A Gl 25 i Col @] el o Col 2 ] Monthil
No.. _-_Ra_(.mw-('.:_l'lf.j?:-: KR Oral ool inhalation )R] T TR ) .'_Aver_agjt;
RS ' : D g e T T Al o o \Water s Concen-
- “ingestion oo e DAC 0 Vo T s BT
| AGG) | A0S | oimy | GG | Goimy | etor
- 3E-2 1E-11 - - -
- Bone surf - 8E-14 . -
) (8E-2)
64 Gadolinium-149 | D, see | °Gd 3E+3 2E+3 OE-7 3E-9 4E5 4E-4
W, see " °Gd . 2E43 1E-6 3E-9 - -
64 Gadolinlum-151 | D, see | °Gd 6E+3 4E+2 2E-7 - 9E-5 9E-4
- Bone surf “ 9E-10 - -
{BE+2)
W, see ' Gd - 1E+3 5E-7 2E-9 - .
84 Gadolinium-152 | D, see " °Gd 2E+1 1E-2 4E-12 - - .
Bone surf Bone surf - 3E-14 4E-7 4E-6
{3E+1) (2E-2)
W, see ‘%Gd - 4E-2 2E-11 - - -
- Bone suif - 1E-13 - -
(BE-2)
64 Gadolinium-1563 | D, see ' °Gd SE+3 1E+2 B6E-8 - 6E-5 BE-4
- Bone surf - 3E-10 - -
(2E+2)
W, see | °Gd - BE+2 2E-7 8E-10 - .
64 Gadolinium-159 | D, see ' °Gd 3E+3 8E+3 3E6 1E-8 4E-5 4E-4
W, see 'Gd - BE+3 2E-6 8E9 . .
65 Terbium-147° W, all compounds 9E+3 3E+4 1E-5 5E-8 1E-4 1E-3
65 Terbium-149 W, all compounds 5E+3 7E+2 3E-7 1E-9 7E-5 7E-4
65 Terbium-150 W, all compounds 5E+3 2E+4 9E-6 3E-8 7E-5 7E-4
65 Terbium-151 W, all compounds 4E+3 9E+3 4E-6 1E-8 5E-5 5E-4
65 Terbium-153 W, all compounds 5E+3 7E+3 3E-6 1E-8 7E-5 7E-4
65 Terbium-154 W, all compounds 2E+3 4E+3 2E-6 6E-9 2E-5 2E-4
65 Terbium-155 W, all compounds 6E+3 BE+3 3E-6 1E-8 8E-5 8E-4
65 Terbium-156m W, all compounds 2E+4 3E+4 1E-5 4E-8 2E-4 2E-3
{5.0h)
B5 Terbium-156m | W, all compounds 7E+3 8E+3 3E-6 iE-8 1E-4 1E-3
(24.4 b
65 Terbium-156 W, all compounds 1E+3 1E+3 8E-7 2E-8 1E-5 1E-4
65 Terbium-157 W, alt compounds S5E+4 3E+2 1E-7 - - -
LEI wall Bone surf - 8E-10 7E-4 7E-3
(5E+4) {BE+2}
65 Terbium-158 W, all compounds 1E+3 2E+H1 B8E-9 3E-11 2E-b 2E-4
65 Terbium-160 W, all compounds 8E+2 2E+2 9E-8 3E-10 1E-5 1E-4
85 Terbium-161 W, all compounds 2E+3 2E+3 7E-7 2E-9 - -
LLI wall - - - 3E-5 3E-4
(2E+3) :
66 Dysprosium- W, all compounds 9E+3 3E+4 1E-5 4E-8 1E-4 1E-3
155
66 Dysprosium- W, all compounds 2E+4 GE+4 3E-5 9E-8 3E-4 3E-3
167
66 Dysprosium- W, all compounds 1E+4 2E+3 1E-6 3E-9 2E-4 2E-3
159
66 Dysprosium- W, all compounds 1E+4 5E+4 2E-5 BE-8 2E-4 2E-3
165
66 Dysprosium- W, all compounds BE+2 7E+2 3E-7 1E-9 - -
166 LLI wall - - - 1E-5 1E-4
(8E+2)
67 Holmium-155° | W, all compounds AE+4 2E+5 6E-5 2E-7 BE-4 6E-3
67 Holmium-157° | W, all compounds 3E+5 1E+6 6E-4 2E-6 4E-3 4E-2
67 Holmium-156° | W, all compounds 2E+5 1E+6 4E-4 1E-6 3E-3 3E-2
67 Holmium-161 W, all compounds 1E+5 4E+5 2E-4 6E-7 1E-3 1E-2
67 Holmium- W, all compounds 5E+4 3E+5 iE-4 4E.7 7E-4 7E-3
162m°
87 Holmium-162° W, all compounds 5E+5 2E+6 1E-3 3E-6 - -
St wall - - - 1E-2 1E-1
(8E+5)
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67 Holmium- W, all compounds 1E+5 3E+5 1E-3 iE-2
164m°
67 Holmium-164° W, all compounds 2E+5 BE+5 3E-4 9E-7 - -
St wall - - - 3E-3 3E-2
(2E+5)
67 Holmium-166m | W, all compounds 6E+2 7E+0 3E-9 9E-12 9E-6 9E-5
67 Holmium-166 W, all compounds 9E+2 2E+3 TE-7 2E-9 - -
LLI wall - - - 1E-5 1E-4
(9E+2)
67 Holmium-167 W, all compounds 2E+4 6E+4 2E-5 8E-8 2E-4 2E-3
68 Erbium-161 W, all compounds 2E+4 6E+4 3E-5 9E-8 2E-4 2E-3
68 Erbium-165 W, all compounds 6E+4 2E+5 8E-5 3E-7 8E-4 9E-3
68 Erbium-169 W, all compounds 3E+3 3E+3 1E-6 4E-9 - -
LES wall - - - 5E-5 5E-4
: (4E+3)
68 Erbium-171 W, all compounds 4E+3 1E+4 4E-6 1E-8 5E-5 S5E-4
68 Erbium-172 W, all compounds 1E+3 1E+3 GE-7 2E-9 - -
LLI wall - - - 2E-5 2E-4
{(1E+3)
69 Thulium-162° W, all compounds 7E+4 3E+5 1E-4 4E-7 - -
St wall - - - 1E-3 1E-2
(7TE+4)
69 Thulium-166 W, ali compounds 4E+3 1E+4 6E-6 2E-8 BE-5 6E-4
69 Thulium-167 W, all compounds 2E+3 2E+3 8E-7 3E-9 - -
LLI wall - - - 3E-5 3E-4
(2E+3)
69 Thulium-170 W, all compounds 8E+2 2E+2 OE-8 3E-10 - -
LLI walt - - - 1E-5 1E-4
(1E+3)
69 Thulium-171 W, all compounds 1E+4 3E+2 1E-7 - - -
LLi wall Bone suif - 8E-10 2E-4 2E-3
(1E+4) {GE+2)
89 Thulium-172 W, all compounds TE+2 1E+3 S5E-7 2E-9 - -
LEl wall - - - 1E-5 1E-4
(8E+2)
69 Thulium-173 W, all compounds 4E+3 1E+4 5E-6 2E-8 6E-5 6E-4
69 Thulium-175~ W, all compounds 7E+4 3E+5 1E-4 4E-7 - -
St wali - - - 1E-3 1E-2
(9E+4)
70 Yiterbium-162° | W, all compounds TE+4 3E+5 1E-4 4E-7 1E-3 1E-2
except those given
forY
Y, oxides, - 3E+5 1E-4 4E-7 - -
hydroxides, and
fluorides
70 Yiterbium-166 | W, see '~°Yb 1E+3 2E+3 8E-7 3E9 2E-5 2E-4
Y, see - Yb e 2E+3 8E-7 3E-9 - -
70 Yiterbium-1672 | W, see " YD 3E+5 8E+5 3E-4 1E6 4E-3 AE2
Y, see "°°Yb - 7E+5 364 1E-6 - Ny
70 Yiterbium-169 | W, see "°Yb 2E+3 8E+2 4E-7 iE-9 2E-5 E4
Y, see 162410 “ TE+2 3E-7 1E-8 - -
70 Yiterbium-175 | W, see °2Yb 3E+3 4E+3 1E6 5E-9 . .
LLI wall - - - 4E-5 4F-4
(3E+3)
Y, see -Yb - 3E+3 1E-6 5E-9 - N
70 Ytterbium-177° | W, see "°°Yb 2E+4 5E+4 2E5 7E-8 2E-4 2E-3
Y, see '-Yb - 5E+4 2E-5 6E-8 - -
70 Yiterbium-178° | W, see - Yb 1E+4 4E+4 2E-5 6E-8 2E-4 2E-3
Y, see " Yh - 4E+4 2E5 5E-8 ” -
71 Lutetium-169 W, all compounds 3E+3 4E+3 2E-6 6E-9 3E-5 3E-4
except those given
for Y
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‘| - Table Bl

: 0 __-_Tgbte__t. i R .- o {Releases to
R on - Queupational Values . - 1 Effluent Concentrations | “"g L
JAtomic H o e, Qo1 o Coki2 ol 3 i Cal ] i Cel 22 Monthl
" No. . | ‘Radionucide - T oral | dmhalaon | oo _'--:Avgragj;
R R Ce sl T T S T R AR Dk s \Water o i Coneen-
. - 'l_ngeshon_;: BT at] SUES DAC 5 ' LA W ’
. Aoy | AHBOD | iy | GOHOD ) eeimh
Y, oxides, - 4E+3 2E-6 GE-9 - -
hydroxides, and
fluorides
71 Lutetium-170 W, see =y 1E+3 2E+3 9E-7 3E-9 2E-5 2E-4
Y, see °Lu - 2E+3 8E-7 3E-9 - N
71 Lutetium-171 W, see "Ly 2E+3 2E+3 8E-7 3E-9 3E-5 3E-4
Y, see & u - 2E+3 8E-7 3E-9 - -
71 Lutetium-172 W, see ™ 1E+3 1E+3 5E-7 2E-9 1E-5 1E-4
Y, sea u - 1E+3 5E-7 2E-9 - -
71 Lutetium-173 W, see ™ 5E+3 3E+2 1E-7 - 7E-5 7E-4
- Bone surf - BE-10 - -
(6E+2)
Y, see Ly - 3E+2 1E-7 4E-10 - -
71 Lutetium-174m | W, see ™ Ly 2E+3 2E+2 iE-7 - - -
LLI wall Bone surf - 5E-10 4E-5 4E-4
{3E+3) (3E+2)
Y, see “Lu - 2E+2 9E-8 3E-10 - -
71 Lutetium-174 W, see Ly BE+3 1E+2 5E-8 - 7E-5 7E-4
- Bone surf - 3E-10 - -
(2E+2)
Y, see oLy - 2E+2 6E-8 2E-10 . -
71 Lutetium-176m | W, see "Ly BE+3 3E+4 1E-5 3E-8 1E-4 1E-3
Y, see " Lu - 2E+4 9E-6 3E-8 . "
71 Lutetium-176 W, see T 7E+2 S5E+0Q 2E-9 - 1E-5 1E-4
- Bone surf - 2E-11 - -
(1E+1)
Y, see Lu - 8E+0 3E-9 1E-11 - N
71 Lutetium-177m W, see mg_u 7E+2 1E+2 5E-8 - 1E-5 1E-4
- Bone surf - 2E-10 - -
(1E+2)
Y, see Lu - 8E+1 3E-8 1E-10 . -
71 Lutetium-177 W, see m[_u 2E+3 2E+3 9E-7 3E-9 - -
LLI walt - - - 4E-5 4E-4
{3E+3}
Y, see " Lu - 2E+3 OE-7 3E-9 . -
71 Lutetium-178m° | W, see "Lu 5E+4 2E+5 8E-5 3E7 - -
St. wall - - - 8E-4 8E-3
{BE+4)
Y, see " Lu - 2E+5 7E-5 2E-7 - -
71 Lutetium-178° | W, see "L 4E+4 1E+5 5E-5 2E7 - -
St wall - - - B6E-4 6E-3
{4E+4)
Y, see 89 4 - 1E+5 5E-5 2E-7 - -
71 Lutetium-179 W, see ™ BE+3 2E+4 8E-6 3E-8 9E-5 9E-4
Y. see Tty - 2E+4 6E-6 3E-8 - -
72 Hafnium-170 D, all compounds 3E+3 6E+3 2E-6 8E-9 4E-5 4E-4
except those given ’
for W
W, oxides, - 5E+3 2E-8 BE-8 - -
hydroxides,
carbides, and
nitrates
72 Hafnium-172 D, see " OHf 1E+3 9E+0 4E-9 - 2E-5 2E-4
- Bone surf - 3E-11 - -
(2E+1)
W, see OHF - 4E+1 2E-8 - - -
- Bone surf - 8E-11 - -
(GE+1)
72 Hafnium-173 D, see ' “Hf 5E+3 1E+4 5E-6 2E-8 7E-5 7E-4
W, see ' OHF - 1E+4 BE-6 2E-8 - -
72 Hafnium-175 D, see | 'UHf 3E+3 9E+2 4E-7 - 4E-5 4E-4

33




“Tabie il

‘E‘abte! SRET Tablelt s
Occupalional Values s Efﬂuent Concentralaons__' : F‘-{'%Z?vs:ri to.
* Atomic . I o Cof1 _ Co!2 i Co.fs _Col7 T Col 2 | Monthi
No. Radionuclide . Class T om - Enhala!wn i BB A\J'erag{;
LA I AR Water x¥ oConcen-
‘Ingestion | - DAC g -/ Gone
R | Aueer iy | be | ‘-“9"?‘_'."..::-:; | o
- Bone surf - 1E 9 - -
(1E+3)
W, see T4 - 1E+3 5E-7 2E-9 - -
72 Hafnium-177m° | D, see ' Hf 7E+4 BE+4 2E5 8E-8 3E-4 3E3
W, see T - 9E+4 4E-5 1E-7 - -
72 Hafnium-178m | D, ses ' "Hf 3E+2 1E+0 5E-10 - 3EB 3E-5
- Bone surf - 3E-12 - -
(2E+0)
W, see | HF - 5E+D 2E-9 : N -
- Bone surf - 1E-11 - -
(9E+0)
72 Hafnium-179m | D, see ' "Hf 1E+3 3E+2 1E-7 - 1E-5 1E-4
- Bone surf - 8E-10 - -
(6E+2)
W, see | Hf - 6E+2 3E-7 8E-10 - A
72 Hafnium-180m | D, see ' "Hf TE+3 2E+4 9E-6 3E-8 1E-4 1E-3
W, see ' Hf - 3E+4 1E-5 4E-8 - -
72 Hafnium-181 D, see "'UHf iE+3 2E+2 7E-8 - 2E-5 2E-4
- Bone surf - 6E-10 - “
(4E+2)
W, see ' Hf - 4E+2 2E-7 6E-10 - "
72 Hafnium-182m~ D, see IETT: 4E+4 9E+4 4E-5 1E-7 5E-4 5E-3
W, see ' HE - 1E+6 6E-5 2E-7 - :
72 Hafnium-182 D, see | °Hf 2E+2 8E-1 3E-10 - - -
Bone surf Bone surf - 2E-12 5E-6 5E-5
(4E+2) (2E+0)
W, see ' Hf - 3E+0 1E-9 - - .
- Bone surf - 1E-11 - -
(TE+0)
72 Hafnium-183° | D, see ' Hf 2E+4 5E+4 2E-5 6E-8 3E-4 3E-3
W, see ' HE - 6E+4 2E-5 8E-8 - :
72 Hafnium-184 D, see "PHF 2E+3 BE+3 3E-6 1E-8 3E-5 3E-4
W, see ' UHI - 6E+3 3E-6 9E-9 - "
73 Tantalumn-172° | W, all compounds 4E+4 1E+5 5E-5 2E-7 5E-4 5E-3
except those given
for Y
Y, elemental Ta, - 1E+5 4E-5 1E-7 - -
oxides, hydroxides,
halides, carbides,
nitrates, and
nitrides
73 Tantalum-173 | W, see " Ta TE+3 2E+4 8E-6 3E-8 9E-5 9E-4
Y, see ra - 2E+4 7E-6 2E-8 - -
73 Tantalum-174° | W, see ' “Ta 3E+4 1E+5 4E-5 1E-7 4E-4 4E-3
Y, see '“Ta - 9E+4 4E-5 1E-7 B, -
73 Tantalum-175 | W, see '“Ta 6E+3 2E+4 7E-6 2E-8 8E-5 8E-4
Y, see erg - 1E+4 GE-6 2E-8 - -
73 Tantalum-176 | W, see "'“Ta 4E+3 1E+4 BE-6 2E-8 5E-5 5E-4
Y, see  “Ta - 1E+4 5E-6 2E-8 - -
73 Tantalum-177 | W, see ' “Ta 1E+4 2E+4 8E-6 3E-8 2E-4 2E-3
Y, see i1, - 2E+4 7E-6 2E-8 - -
73 Tantalum-178 | W, see " “Ta 2E+4 9E+4 4E-5 1E7 2E-4 2E-3
Y, see ¥oTa - 7E+4 3E-5 1E-7 - -
73 Tantalum-179 | W, see "'“Ta 2E+4 BE+3 2E-6 8E-9 3E-4 3E-3
Y, see Ta - QE+2 4E-7 1E-9 - -
73 Tantalum-180m | W, see ''“Ta 2E+4 7E+4 3E-5 9E-8 3E-4 3E-3
Y, see Hira - BE+4 2E-5 8E-8 - -
73 Tantalum-180 | W, see '“Ta 1E+3 AE+2 2E-7 6E-10 2E-5 2E-4
Y, see 2ra - 2E+1 1E-8 3E-11 - -
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L sl e Table e o - Table B i}
|0 Occupational Values.. 1 : Efftuent Concentrations -, Reslza:vs_;zto
Atomic o SCot 4 Cel2 o Cel 3ol 1 " Col 2] - Monih
No.’ Saq:p_nucl_idg B C!ass COal oo boio inhalation bt b 'Ave_rag);
: e oo s e e s e Aqe b \Water s Concen-
: ingestion -} i v e S DAG T RPRAGAMEEN o ;
| At | MO oy | O oI
73 Tantalum- W, see “Ta 2E+5 5E+5 2E-4 BE-7 - -
182m? Stwall - - - 3E-3 3E-2
(2E+5)
Y,see '‘Ta - AE+5 2E-4 6E-7 B -

73 Tantalum-182 W, see “Ta 8E+2 3E+2 1E-7 5E-10 1E-5 1E-4
Y, see g - 1E+2 6E-8 2E-10 - -

73 Tantalum-183 W, see T, 9E+2 1E+3 5E-7 2E-9 - -

LLT wall - - - 2E-5 2E-4
(1E+3)
Y, see Yerg - 1E+3 4E-7 1E-9 - -

73 Tantalum-184 | W, see ' “Ta 2E+3 BE+3 2E-6 8E-9 3E-5 3E-4
Y. see Ta - 5E+3 2E-6 7E-9 - .

73 Tantalum-185~ | W, see ''“Ta 3E+4 7E+4 3E-5 1E-7 4E-4 4E-3
Y, see ‘Ta - 6E+4 3E-5 9E-8 . :

73 Tantalum-186° | W, see ''“Ta BE+4 2E+5 1E-4 3E-7 - -

St wall - - - 1E-3 1E-2
(7E+4)
Y, see iy - 2E+5 9E-5 3E-7 - -

74 Tungsten-176 D, ali compounds 1E+4 5E+4 2E-5 7E-8 1E-4 1E-3

74 Tungsten-177 D, ali compounds 2E+4 9E+4 4E-5 1E-7 3E-4 3E-3

74 Tungsten-178 D, ali compounds 5E+3 2E+4 8E-6 3E-8 7E-5 TE-4

74 Tungsten-179z D, ali compounds SE+5 2E+6 7E-4 2E-6 7E-3 7E-2

74 Tungsten-181 D, all compounds 2E+4 3E+4 1E-5 5E-8 2E-4 2E-3

74 Tungsten-185 D, ali compounds 2E+3 7E+3 3E-6 9E-9 - -

LLI wall - - - 4E-5 4E-4
(3E+3)
74 Tungsten-187 D, all compounds 2E+3 9E+3 4E-6 1E-8 3E-5 3E-4
74 Tungsten-188 D, all compounds 4E+2 1E+3 5E-7 2E-9 - -
LLI wall - - - TE-6 TE-5
(5E+2)

75 Rhenium-177° | D, all compounds SE+4 3E+5 1E-4 4E-7 - -
except those given St wall - - - 2E-3 2E-2
forW (1E+5)

W, oxides, - 4E+5 1E-4 5E-7 - -
hydroxides, and
nitrates
75 Rhenium-178° | D, see '''Re 7E+4 3E+5 1E-4 4E-7 - -
St wall - - - 1E-3 1E-2
{(1E+5)
W.see ' 'Re - 3E+5 1E-4 4E-7 - -

75 Rhenium-181 D, see '''Re 5E+3 9E+3 4E-6 1E-8 7E-5 7E-4
W, see ' 'Re . 9E+3 4E-6 1E-8 - -

75 Rhenium-182 D,see ''Re 7E+3 1E+4 5E-6 2E-8 9E-5 OE-4

(12.7 h) W.ses " Re - 2E+4 BE-6 2E-8 - -

75 Rhenium-182 | D, see ' Re TE+3 2E+3 1E6 3E-9 2E-5 2E-4

(64-0 h) W, see 1”Re - 2E+3 9E-7 3E-9 - -

75 Rhenium-184m | D, see "''Re 2E+3 3E+3 1E-6 4E-9 3E-5 3E-4
W, see ' 'Re - 4E+2 2E-7 6E-10 - -

75 Rheniurn-184 D, see ''Re 2E+3 4E+3 1E-6 5E-9 3E-5 3E-4
W, see T he - 1E+3 6E-7 2E-8 - -

75 Rhenium-186m | D, see '"'Re 1E+3 2E+3 7E7 - - -

St wall Stwall - 3E-9 2E-5 2E-4
{2E+3) (2E+3)
W, see 1”Re - 2E+2 6E-8 2E-10 - -

75 Rhenium-i186 | D, see ' 'Re 2E+3 3E+3 1E-6 4E-0 3E-5 3E-4
W, see ing - 2E+3 7E-7 2E-9 - -

75 Rhenium-187 | D see "' Re BE+5 8E+5 4E-4 - 8E-3 8E-2

- St wall . iE6 . .
(9E+5)
W, see ' 'Re - 1E+5 4E-5 1E-7 - -
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- Table I

OccupalionaIValues o Efﬂuent Concentralions:-_ _.Resleeis:_rzlo
Atomic . o SR s I B Co!2 Col3 “iColf Col. 2 L Monthl
No. Radlonuc_:l_zfia . Class L o Enhaltatmn SR _:Averagj;
' S Ay nmmeting s AR Water ) s Concen-
CDuon ol Ingestion ALI c oac. o B Ciimi) | tration
ALLGi) ‘“ " -~ @Cim)) -__-(P_.. ) - ﬂ’ b llen
75 Rhenium- D, see ''Re 8E+4 “IE+5 8E-5 2E-7 iE 3 1E-2
188m” W, see " Re - TE+5 5E5 267 - -
75 Rhenium-188 D,see ''Re 2E+3 3E+3 1E-6 4E-9 2E-5 2E-4
W, see ''Re . 3E+3 1E-6 4E9 - :
75 Rhenium-189 D, see "'Re 3E+3 5E+3 2E-6 7E-9 4E-5 4E-4
W, see | Re - 4E+3 2E-6 6E-0 - -
76 Osmium-180~ | D, all compounds 1E+5 4E+5 2E-4 8E-7 TE3 1E-2
except those given
forwandyY
W, halides and - 5E+5 2E-4 7E-7 - -
nitrates
Y, oxides and - 5E+5 2E-4 6E-7 - -
hydroxides
76 Osmium-181° D, see - Os 1E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, see e - SE+4 2E-5 6E-8 - -
Y, see " °Os - 4E+4 2E-5 6E-8 - .
76 Osmium-182 D, see " V0s 2E+3 6E+3 2E-5 8E-9 3E-5 3E-4
W, see "> "Os - 4E+3 2E5 6E-9 - -
Y, see ™0s - 4E+3 2E-6 B6E-9 “ -
76 Osmium-185 D, see " Os 2E+3 5E+2 2E-7 7E-10 3E-5 3E-4
W, see "°0s - BE+2 3E-7 TE3 - -
Y, ses ' Os - 8E+2 3E-7 1E-9 ) N
76 Osmium-189m | D, see " Os 8E+4 2E+5 1E-4 3E-7 1E-3 iE2
W, see ™os - 2E+5 9E-5 3E-7 - R
Y, see ' Os - 2E+5 7E5 2E7 - N
76 Osmium-191m | D, see " Os 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3
W, see Os - 2E+4 8E-8 3E-8 - -
Y, see °°Os - IE+4 7E-6 2E-8 - -
76 Csmium-161 D, see "'0s 2E+3 2E+3 9E-7 3E-9 - -
LLT wall - - - 3E-5 3E-4
(3E+3)
W, see >°Os - 2E+3 7E-7 2E-9 - .
Y, see °°0s - 1E+3 6E-7 2E-9 - -
76 Osmium-193 D, see '~ Os 2E+3 5E+3 2E-8 6E-9 - -
LE! wall - - - 2E-5 2E-4
(2E+3)
W, see ™os - 3E+3 1E-6 4E-9 - -
Y, see —Os - 3E+3 1E-6 4E-9 - -
76 Osmium-194 D, see 0s 4E+2 4E+1 2E-8 6E-11 - ,
LLI wall - - - 8E-6 8E-5
(6E+2)
W, see wUOs - GE+1 2E-8 8E-11 - -
Y, see 'Os - 8E+0 3E-9 TE-11 - "
77 idium-182° D, ali compounds 4E+4 1E+5 6E-5 2E-7 - -
except those given St wall - - - 6E-4 B6E-3
forWandyY {4E+4)
W, halides, - 2E+5 6E-5 2E-7 - -
nitrates, and
metallic iridium
Y, oxides and - 1E+5 5E-5 2E-7 - -
hydroxides
77 tridium-184 D, see BE+3 2E+4 1E-5 3E-8 1E-4 1E-3
' W, see "It - 3E+4 1E-5 5E-8 n -
Y, see i - 3E+4 1E-5 4E.8 N -
77 Iridium-185 D. see r 5E+3 1E+4 5E-6 2E-8 7E-5 7E-4
W, see B2, - 1E+4 5E-6 2E-8 - -
Y, se8 |l - 1E+4 4E-6 1E-8 - -
77 Iridium-186 D, see ‘I 2E+3 BE+3 3E-6 1E-8 3E-5 3E-4
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o - Occupational Values | Effuent Concentrations | Releases to
Atomic | ool Col.1 | Col.2 ]| -CoL3 .\  .Col.1_ ] ~Col2 . Monthly
‘No. ' R?F’FQ"UC}!‘?Q E R C!ass S ol = = “inhalafion - ek Average
D ’ ! T : L P T T T T L AR o Water . 21 Concen-
R fngestion -] 5y aniiinl SUDAG ]l e B e
e | CALE@GH ] S (ECmE) o uCml) o - tration
ST s SALEQUCT) o p TR e uCiml) AT {uCirmi)
W, see ol - BE+3 3E6 9E-9 . -
Y, see r - BE+3 2E-6 8E-9 - N
77 Iridium-187 D, see A 1E+4 3E+4 1E-5 5E-8 1E-4 1E-3
W, see "l - 3E+4 1E5 4E-8 - -
Y, see ok - 3E+4 1E-5 AE-8 . p
77 lridium-188 D, see Ar 2E+3 BE+3 2E- 6E-9 3E-5 3E-4
W, see Ir - 4E+3 1E-6 5E-9 N N
Y, see "t - 3E+3 1E-6 5E-9 - N
77 ridium-189 D, see ‘Ir 5E+3 5E+3 2E-6 769 - .
LLI wall - - - 7E-5 7E-4
(5E+3)
W, see I - 4E+3 2E-6 5E-0 - -
Y, see ‘I - 4E+3 1E-6 5E-9 - -
77 lridium-190m” D, see 2E+5 2E+5 8E-5 3E-7 2E-3 2E-2
W, see "lr - 2E+5 9E-5 3E-7 - N
Y, see "r - 2E+5 8E5 3E-7 - N
77 iidiim-190 D, see ' Ir 1E+3 9E+2 4E-7 1E9 1E-5 1E-4
W, see ' -Ir - 1E+3 4E-7 1E-9 - .
Y, 586 it - OE+2 4E-7 1E-9 . -
77 Iridium-192m D, see Ir 3E+3 9E+{ 4E-8 1E-10 4E-5 4E-4
W, see ' “Ir - 2E+2 9E-8 3E-10 . N
Y, see | Ir - 2E+1 6E-O 2EA11 - :
77 Iridium-192 D, see i 9E+2 3E+2 1E-7 4E-10 1E-5 1E-4
W, see ‘It - 4E+2 2E-7 6E-10 - -
Y, see i - 2E+2 9E-8 3E-10 - :
77 lidium-194m D, see 6E+2 9E+1 4E-8 1E-10 OE-6 9E-5
W, see I - 2E+2 7E-8 2E-10 . N
AT . 1E+2 4E-8 1E-10 - -
77 ridiurn-194 D, see " ir 1E+3 3E+3 1E-6 4E9 1E-5 1E-4
W, sea ' lr - 2E+3 9E-7 3E-9 N -
Y, see 82 .- 2E+3 8E-7 3E-9 - .
77 fridium-195m D, see i 8E+3 2E+4 1E-5 3E-8 1E-4 1E-3
W, see i - 3E+4 1E-5 4E-8 . -
Y, see ir - 2E+4 9E-6 3E-8 - N
77 Iridium-195 D, see “Ar 1E+4 4E+4 2E-5 6E-8 2E-4 263
W, see i - 5E+4 2E-5 7E-8 - :
Y, sea ' Clr - 4E+4 2E-5 6E-8 - -
78 Platinum-186 D, all compounds 1E+4 AE+4 2E-5 5E-8 2E-4 2E-3
78 Platinum-188 D, all compounds 2E+3 2E+3 7E7 2E-9 2E-5 2E-4
78 Platinum-189 D, all compounds 1E+4 3E+4 1E-5 4E-8 1E-4 1E-3
78 Platinum-191 D, all compounds 4E+3 8E+3 4E-6 1E-8 5E-5 5E-4
78 Piatinum-193m | D, all compounds 3E+3 BE+3 3E-6 8E-9 - -
LLI wall - - - 4E-5 4E-4
. (3E+4)
78 Piatinum-193 D, all compounds 4E+4 2E+4 1E-5 3E-8 - -
LLEwall - - - 6E-4 GE-3
(5E+4)
78 Platinum-195m | D, all compounds 2E+3 4E+3 2E-6 6E-9 - -
LLEwall - - - 3E-5 3E-4
(ZE+3)
78 Platingm- D, all compounds 2E+4 4E+4 2E-5 6E-8 2E-4 2E-3
197m
78 Platinum-197 D, all compounds 3E+3 1E+4 4E-6 1E-8 4E-5 4E-4
78 Platinum-199° | D, all compounds 5E+4 1E+5 8E-5 2E-7 7E-4 7E-3
78 Platinum-200 D, all compounds 1E+43 3E+3 1E-6 5E-9 2E-5 2E-4
79 Gold-193 D, all compounds 9E+3 3E+4 1E-5 4E-8 1E-4 1E-3
except those given
forwand Y
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~Table i

Tab!e l : : Table II :
G Re[eases to
R : Occupatlonal Valules g Efﬂuent Concentratlons 1 sewers
Atomic . . S A _Col. i Coi 2 Col 3 Co! 1 -Col 2 S Monthly
“No. Radionuclldg .(._‘,I_a_s?_s s ol lnhalauon T Av;érég’; :
P : L Alr - Water ~'Concen-
; -Ingestlon - DAC : g el
S| AU - AU (ucu iy | (wim) ‘“‘”’mf) | et
W, halides and - 2E+4 9E-6 3E-8 - -
nitrates
Y, oxides and - 2E+4 8E-6 3E-8 - -
hydroxides
79 Gold-194 D, see W"Au 3E+3 8E+3 3E-6 iE-8 4E-5 4E-4
W, see Au - SE+3 2E-6 8E-9 - -
Y, see AU - 5E+3 2E-8 7E-9 - -
79 Gold-195 D, see R 5E+3 1E+4 5E-6 2E-8 7E-5 7E-4
W, see AU - 1E+3 6E-7 2E-9 - -
Y, see Bau - 4E+2 2E-7 6E-10 - -
79 Gold-198m D, see ' Au 1E+3 3E+2 1E-6 4E-0 1E3 1E-4
W, see a0 - 1E+3 5E-7 2E-9 . -
Y, see au - 1E+3 5€-7 2E-9 - -
79 Gold-198 D, see AU 1E+3 4E+3 7EB 5E-9 2E-5 2E-4
W, see au - 2E+3 8E.7 3E9 - -
Y, see AU - 2E+3 7E-7 2E-9 - -
79 Gold-189 O, see AU 3E+3 9E+3 . 4E-6 1E-8 - -
LLI wall - - - 4E-5 4E-4
(3E+3)
W, see ' Au - 4E+3 2E-6 BE-9 N .
Y, see Eiau - 4E+3 2E-8 RE-9Q - -
79 Gold-200m D, see ' Au 1E+3 4E+3 iE6 5E-9 2E-5 2E-4
W, see i au - 3E+3 1E-6 4E-0 - -
Y, see =au - 2E+4 1E-6 3E-9 - -
79 Gold-200° D, see AU 3E+4 BE+4 3E-5 OE-8 AE-4 AE3
W, see au - 8E+4 3E-5 1E-7 - -
Y, see au - TE+4 3E-5 1E-7 - -
79 Gold-201° D, see 'Au TE+4 2E+5 9E-5 3E-7 - -
St wall - - - 1E-3 1E-2
{9E+4)
W, see Au - 2E+5 1E-4 3E-7 . -
Y, see A - 2E+5 9E-5 3E-7 - -
80 Mercury-193m Vapor - 8E+3 4E-6 1E-8 - -
Organic D 4E+3 1E+4 5E-6 2E-8 6E-5 6E-4
D, sulfates 3E+3 9E+3 4E-6 1E-8 4E-5 4E-4
W, oxides, - BE+3 3E-6 1E-8 - -
hydroxides,
halides, nitrates,
and sulfides
80 Mercury-193 Vapor - JE+4 1E-5 4E-8 - -
Organic D 2E+4 6E+4 3E-5 9E-8 3E-4 3E-3
D, see """Hg 2E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, see 19;’mHg - 4E+4 2E-5 6E-8 - -
80 Mercury-194 Vapor - JE+1 1E-8 4E-11 - -
QOrganic D 2E+1 3E+i 1E-8 4E-11 2E-7 2E-6
D, see meg 8E4+2 4E+1 2E-8 6E-11 1E-5 1E-4
W, see 1"""mHg - 1E+2 BE-8 2E-10 - -
80 Mercury-195m Vapor - 4E+3 2E-6 6E-9 - -
Qrganic D 3E+3 6E+3 3E-6 8E-9 4E-5 4E-4
D, see 19mHg 2E+3 S5E+3 2E-6 7E-9 3E-5 3E-4
W, see 1MHg - 4E+3 2E-6 5E-9 - -
80 Mercury-195 Vapor - 3E+4 1E-5 4E-8 - -
Organic D 2E+4 5E+4 2E-5 6E-8 2E-4 2E-3
D, see °-"'Hg 1E+4 4E+4 1E-5 5E-8 2E-4 2E-3
W, see 1%mHg - 3E+4 1E-5 5E-8 - -
80 Mercury-197m Vapor - S5E+3 2E-6 7E-9 - -
Organic D 4E+3 9E+3 4E-6 1E-8 5E-5 5E-4
D, see °°"Hg 3E+3 7E+3 3E6 1E-8 4E-5 4E-4
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Table Il

S Tabie il
Re!eases to
R o SRR . : Occupalmnal Valules Efﬂuent Concenlrattons  Sawers
Atomic S . Ry Col_ 1. - Col 2 Col 3 xQof 4 Co!. 2] Monthiy
“No. _IRa.dip.m.lg:_h_.c_.i_? R Class i P Inhalahon _ [ | Average
: SRR S CEAN Water "} .-:Cornicen-
Ingasi:on pAG o o S bra
| S| ("C" oy | @oimy | oy | tration
W, see ' "Hg - 5E+3 2E-86 7E-9 - -
80 Mercury-197 Vapor - 8E+3 4E-6 1E-8 - -
QOiganic D 7E+3 1E+4 B6E-6 2E-8 9E-5 9E-4
D, see Hg 6E+3 1E+4 5E-6 2E-8 8E-5 8E-4
W, see "Hg - 9E+3 4E-6 1E-8 - -
80 Mercury-190m*° | Vapor - 8E+4 3E-5 1E-7 - -
Organic D 6E+4 2E+5 7E-5 2E-7 - -
St wall - - - 1E-3 1E-2
{1E+5)
D, see "o"Hg 6E+4 1E+5 6E-5 2E-7 BE-4 8E-3
W, see 1mHg - 2E+5 7E-5 2E-7 - -
80 Mercury-203 Vapor - 8E+2 4E-7 1E-9 - -
Qrganic D 5E+2 8E+2 3E7 1E-9 7E-6 7E-5
D. see "o"Hg 2E+3 1E+3 5E-7 2E-9 3E-5 3E-4
W, see 193mHg - 1E+3 5E-7 2E-9 - -
81 Thalium-194m* | D, all compounds BE+4 2E+5 6E-5 2E-7 - -
St wall - - - 1E-3 1E-2
{7E+4)
81 Thallium-194° D, all compounds 3E+5 6E+5 2E-4 8E-7 - -
St wall - - - 4E-3 4E-2
(SE+5)
81 Thallium-195° D, all compounds 6E+4 1E+5 5E-5 2E-7 9E-4 9E-3
81 Thallium-197 D, all compounds 7E+4 1E+5 HE-5 2E-7 1E-3 1E-2
81 Thallium-128m” | D, all compounds 3E+4 5E+4 2E-5 8E-8 AE-4 4E-3
81 Thalllum-198 D, all compounds 2E+4 3E+4 1E-b 5E-8 3E-4 3E-3
81 Thallium-199 D, all compounds 6E+4 BE+4 4E-5 1E-7 9E-4 9E-3
81 Thallium-200 D, all compounds 8E+3 1E+4 5E-6 2E-8 1E-4 1E-3
81 Thallium-201 D, all compounds 2E+4 2E+4 9E-6 3E-8 2E-4 2E-3
81 Thalllum-202 D, all compounds 4E+3 5E+3 2E-6 7E-9 5E-5 5E-4
&1 Thallium-204 D, all compounds 2E+3 2E+3 9E-7 3E-9 2E-5 2E-4
82 Lead-195m~ D, all compounds 6E+4 2E+5 8E-5 3E-7 8E-4 8E-3
82 Lead-198 D, all compounds 3E+4 BE+4 3E-5 9E-8 4E-4 4E-3
82 lLead-199° D, all compounds 2E+4 TE+4 3E-5 {E-7 3E-4 3E-3
82 Lead-200 D, all compounds 3E+3 BE+3 3E-6 9E-G 4E-5 AE-4
82 Lead-201 D, all compounds 7E+3 2E+4 8E-6 3E-8 1E-4 1E-3
82 Lead-202m D, all compounds 9E+3 3E+4 1E-5 4E-8 1E-4 1E-3
82 Lead-202 D, all compounds 1E+2 S5E+1 2E-8 7E-11 2E-§ 2E-5
82 Lead-203 D, all compounds 5E+3 9E+3 4E-6 1E-8 7E-5 7E-4
a2 Lead-205 D, all campounds 4E+3 1E+3 6E-7 2E-9 5E-5 BE-4
82 Lead-209 D, all compounds 2E+4 BE+4 2E-5 3E-8 3E-4 3E-3
82 Lead-210 D, all compounds 6E-1 2E-1 1E-10 - - N
Bone surf Bone surf - 6E-13 1E-8 1E-7
(1E+0) (4E-1)
a2 Lead211° D, all compounds 1E+4 BE+2 3E.7 9E-10 2E-4 2E-3
82 l.ead-212 D, ali compounds 8E+1 3E+1 iE-8 SE-11 - -
Bone surf - - - 2E-6 2E-5
(1E+2)
82 Lead-214~ D, alt compounds 9E+3 8E+2 3E-7 1E-9 1E-4 1E-3
83 Bismuth-200° D, nitrates JE+4 8E+4 4E-5 1E-7 4E-4 4E-3
W, all other - 1E+5 4E-5 1E-7 - -
compounds
83 Bismuth-201° D, see ~ B 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3
W, see ZUEUB| - 4E+4 2E-5 5E-8 - -
83 Bismuth-202~ D, see ~ " Bi 1E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, see ZU“'Bi - 8E+4 3E-5 iE-7 - -
83 Bismuth-203 D, see = Bi 2E+3 7E+3 3E-6 9E-9 3E-5 3E-4
W, see “ B - 6E+3 3E-6 9E-9 - -
83 Bismuth-205 D, see " Bi 1E+3 3E+3 1E-8 3E-9 2E-5 2E-4
W, see g - 1E+3 5E-7 2E-9 - -
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2 Table L

Ry - Occupalional Values -1 . Effluent Concentrations Resleef:;i to
Atomiic i g “Col. 1. | iCol 2 Col 3.0t Col 1 “Col, 2. Monthf
':N_e_}._ _ _Rgt_iwr_;uql_zqe. ::Oral R R "Enhalilion et B Co R IR ENG :_-Avera_gg
IR : ER . " b P S A e e Al e Waater o) Coneen-
~p-dngestion ] Uy sl DAG TR T weimn V7 trati
O R B e e B
83 Bismuth-206 D, see * Bi 6E+2 1E+3 6E-7 2E-9 9E-6 9E-5
W, see “*Bi - 9E+2 4E-7 1E-9 - -
83 Bismuth-207 D, see “Wpj 1E+3 2E43 7E-7 2E-9 1E-5 1E-4
W, see ~ VB - 4E+2 1E-7 5E-10 - -
83 Bismuth-210m D, see “ Bi 4E+1 SE+Q 2E-9 - - -
Kidneys Kidneys - 9E-12 8E-7 8E-6
(BE+1) (6E+0)
W, see ~-UBi - 7E-1 3E-i0 9E-13 - -
83 Bismuth-210 D, see “Fai 8E+2 2E+2 1E-7 - 1E-5 1E-4
- Kidneys - 5E-10 - -
(4E+2)
W, sea i - 3£+ 1E-8 4E-11 - -
83 Bismuth-2127 D, see “ " Bi 5E+3 2E+2 1E-7 3E-10 7E-5 7E4
W, see “"Bi - 3E+2 1E-7 4E-10 - X
83 Bismuth-213° D, see " Bi 7E+3 3E+2 1E-7 4E-10 1E-4 1E-3
W, see LT - 4E+2 1E-7 5E-10 - -
83 Bismuth-214° | D, see " Bi 2E+4 8E+2 3E-7 1E-9 X -
Stwall - - - 3E-4 3E-3
(2E+4)
W, see Mg - 9E-2 AE-7 1E-9 - -
84 Polonium-203° | D, all compounds 3E+4 6E+4 3E-5 9E-8 3E-4 3E-3
except those given
for W
W, oxides, - 9E+4. 4E-5 1E-7 - -
hydroxides, and
nitrates
84 Polonium-205° | D, see " Po 2E+4 4E+4 2E-5 5E-8 3E-4 3E-3
W, see Ppg - 7E+4 3E-5 1E-7 - -
84 Polonum-207 | D, see *Po BE+3 3E+4 1E-5 3E-8 1E-4 1E-3
W, see < Po - 3E+4 1E-5 4E-8 - N
84 Polonium-210 | D, see *Po 3E+0 6E-1 3E-10 9E-13 4E-8 aE-7
W, see Bpg - 6E-1 3E-10 9E-13 - -
85 Astatine-207° D, halides BE+3 3E+3 1E-6 4E-9 8E-5 8E-4
W - 2E+3 9E-7 3E-9 - -
85 Astatine-211 D, halides 1E+2 8E+1 3E-8 1E-10 2E-6 2E-5
W - 5E+1 2E-8 8E-11 - -
86 Radon-220 With daughters - 2E+4 7E-6 2E-8 - -
removed
With daughters - 2E+1 9E-9 3E-11 - -
present {or 12 (or 1.0
ng?g working
months) level)
86 Radon-222 With daughters - 1E+4 4E-6 1E-8 - -
removed
With daughters - 1E+2 3E-8 iE-10 - -
present {or 4 {or 0.33
W;);:;Tg working
months) level)
87 Francium-222° | D, all compounds 2643 5E+2 2E-7 6E-10 3E-5 3AE-4
87 Francium-223° D, all compounds B6E+2 8E+2 3E-7 iE-g 8E-6 8E-5
88 Radium-223 W, all compounds S5E+0 7E-1 3E-10 9E-13 - -
Bone surf - - - iE-7 1E-6
{9E+Q)
88 Radium-224 W, all compounds 8E+0 2E+0 7E-10 2E-12 - -
Bone surf - - - 2E-7 2E-6
{2E+1)
88 Radium-225 W, all compounds 8E+0 7E-1 3E-10 9E-13 - -
Bone surf - - - 2E-7 2E-6
{2E+1)
88 Radium-226 W, all compounds 2E+0 BE-1 3E-10 9E-13 - -
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Table Hl

R : s Tabledl s
_ o 7 Oceupational Values - | Effluent Concentrations .f;_{%zzs;z to
Atomic . L soQol A Gl 2 L Col3 - Col -~ Col 2.1 Monthly
No. Radionyclide - T om L nhalaton | | .. . | Average
s coele A AR T Water T ‘Concen-
Ingestion ] oo b DA T % B N IR
Alluoy | AHUOY | gy | (MY | CimD )
Bone surf - - - 6E-8 6E-7
(5E+0)
a8 Radium-227° W, all compounds 2E+4 1E+4 BE-8 - - -
Bone surf Bone surf - 3E-8 3E-4 3E-3
{2E+4) (2E+4)
a8 Radium-228 W, all compounds 2E+Q 1E+0 5E-10 2E-12 - -
Bone suif - - - 6E-8 6E-7
{4E+0)

89 Actinium-224 D, all compounds 2E+3 3E+1 1E-8 - - -
except those given LLI wall Bone surf - 5E-11 3E-5 JE-4
forWand Y (2E+3) (4E+1)

W, halides and - 5E+1 2E-8 7E-11 - -
nitrates

Y, oxides and - 5E+1 2E-8 6E-11 - -
hydroxides

a9 Actinium-225 D, see ““'Ac 5E+1 IE-1 1E-10 - - -

LLI wall Bone surf - TE-13 7E-7 7E-6
(5E+1) {5E-1)
W, see 2 ne - 6E-1 3E-10 9E-13 - -
Y, see ““Ac - 6E-1 3E-10 9E-13 - -
89 Actinium-226 D, see”Ac 1E+2 3E+0 1E-9 - - N
LLF wall Bone surf - 5E-12 2E-6 2E-5
(1E+2) (4E+0)
W, see * Ac - SE+0 269 7EA? - .
Y, see “pc - 5E+0 2E-9 6E-12 - -
89 Actinium-227 D, see “Ac 2E-1 4£-4 2E-13 - - -
Bone surf Bone surf - 1E-15 5E-9 5E-8
{(4E-1) {BE-4)
W, see Bpne - 2E-3 7E-13 - - -
- Bone surf - 4E-15 - -
(3E-3)
Y, see e - 4E-3 2E-12 6E-15 - -
89 Actinium-228 D, see “Ac 2E+3 9E+0 4E9 - 3E-5 3E-4
- Bone surf - 2E-11 - -
(2E+1)
W, see - Ac - 4E+ 2E-8 - 3 -
- Bone surf - 8E-11 - -
(6E+1)
Y, see “Ac - 4E+1 2E-8 6E-11 - -

90 Thotium-226~ W, all compounds B5E+3 2E+2 6E-8 2E-10 - -
except those given St wall - - - 7E-5 7E-4
forY (S5E+3)

Y, oxides and - 1E+2 6E-8 2E-10 - -
hydroxides

90 Thorium-227 W, see ~°Th 1E+2 3E-1 1E-10 5E-13 2E-§ 2E-5
Y, see - °Th - 3E-1 1E-10 5E-13 - -

90 Thorium-228 W.see ~'Th 6E+0 1E-2 4E-12 . " N

Bone surf Bone surf - 3E-14 2E-7 2E-6
{1E+1) (2E-2)
Y, see - °Th - 2E-2 7E-12 2E-14 - -

g0 Thorium-229 W. see “°Th 6E-1 9E-4 4E-13 - - .

Bone surf Bone surf - 3E-15 2E-8 2E-7
(1E+0) (2E-3)
Y, see “°Th - 2E-3 1E-12 - - -
- Bone surf - 4E-15 - -
(3E-3)
80 Thorium-230 W, see “2Th 4E+0 6E-3 3E-12 - - :
Bone surf Bone surf - 2E-14 1E-7 1E-6
(SE+D) (2E-2)
Y, see 25T - 2E-2 BE-12 - - -
- Bone surf - 3E-14 - -
(2E-2)
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g Y R -Table i
Joosn o iTable W) g st
A iy .1 Releases to
' . LET o Queupational Values - 1 :Efluent Concentrafions. | = 5owers
Noic | pogonoide | | cmes [ COLT T Colz [ CaIS [ Coli T colz [ Moy
-No.. ST L R gy -!nha!atlon_-:- : Ar etk Bitee i : _--gzigé;gne :
B R SALE@CH) T e b - (uCimi) (” i e (uCirmi)
90 Thorium-231 W, see ““Th 4E43 GE+3 3E-6 OE-9 5E-5 5E-4
Y, see “OTh - 6E+3 3E-6 9E-9 - -
80 Thorium-232 W, ses Z®Th 7E-1 1E-3 5E-13 - - -
Bone surf Bone surf - 4E-15 3E-8 3E-7
(2E+0) (3E-3)
Y, see ““Th - 3E-3 1E-12 - y :
- Bone surf - 6E-15 - -
{4E-3)
a0 Therium-234 W, see 2T 3E+2 2E+2 8E-8 3E-10 - -
LLI wal - - - 5E-6 5E-5
(4E+2)
Y, see JZbTh - 2E+2 GE-8 2E-10 - “
o1 Protactinium- W, all compounds 4E+3 1E+2 5E-8 2E-10 5E-5 SE-4
227° except those given
forY
Y, oxides and - 1E+2 4E-8 1E-10 - -
hydroxides
a1 Protactinium- W.see ~ Pa 1E+3 1E+1 5E-9 - 2E-5 2E-4
228 . Bone surf - 3E-11 - -
(2E+1)
Y, see #2ipg - 1E+1 5E-9 2E-11 - -
91 Protactinium- W, see °*'Pa BE+2 5E+0 2E-9 7E-12 - -
230 Bone surf - - - 1E-5 1E-4
(OE+2)
Y, see 24ipg - 4E+0 1E-9 5E-12 - -
a1 Protactinium- W, see 22y 2E-1 2E-3 8E-13 - - -
23 Bene surf Bone surf - BE-15 6E-9 B6E-8
{5E-1) (4E-3)
Y, see zaPa - 4E-3 2E-12 - - -
- Bone surf - 8E-15 - -
{6E-3)
91 Protactinium- W, see ““'Pa 1E+3 2E+1 9E-9 - 2E-5 2E-4
232 - Bone surf - 8E-11 - -
{6E+1)
Y, see 2Dy - BE+1 2E-8 - - -
- Bone suif - 1E-10 - -
(TE+1)
91 Protactinium- W, see -2 Pa 1E+3 TE+2 3E-7 1E-9 - -
233 Lil wall - - - 2E-5 2E-4
(2E+3)
Y, see " Pa - 6E+2 2E-7 8E-10 i, -
91 Protactinium- W, see “*'Pa 2E+3 8E+3 3E-8 1E-8 3E-5 3E-4
234 Y, see ' Pa - 7E+3 3E6 9E-9 N -
Y] Uranium-230 D, UF;, UQO:F,, 4E+Q 4E-1 2E-10 - - -
UO2{NOs) Bone surf Bone surf - 8E-13 8E-8 8E-7
(BE+0) (6E-1)
W, UO;, UF,, UCH, - 4E-1 1E-10 5E-13 - -
Y, UQ,, UsOs - 3E-1 1E-10 4E-13 - -
92 Uranium-231 D, see =y 5E+3 8E+3 3E-6 1E-8 - -
LLI wall - - - 6E-5 6E-4
{4E+3)
W, see °U - GE+3 2E-6 8E-9 - -
Y, see 23 - S5E+3 2E-6 6E-9 - -
g2 Uranium-232 D, see U 2E+0 2E-1 9E-11 - - -
Bone surf Bone surf - 6E-13 6E-8 6E-7
(4E+0) (4E-1)
W| see ZGUU - 4E-1 2E-10 5E-13 - -
Y, see ~ U - 8E-3 3E-12 1E-14 . )
92 Uranium-233 D, see U 1E+1 1E+0 5E-10 - - -
Bone surf Bone surf - 3E-12 IET 3E-6
(2E+1) {2E+0)
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S Tabled S Tablen | Tanle
: : i £ Rt _--'-_Qccupa_tipnal_\{_aiue_s_l_ e E_fﬂ_uent ancehtrati_on_s______ % owers
Atlgmic, ' .Radio'nﬁc.iide Class - N CO’ 1 :'..__COLQE 1 CO'_[‘.-"?: .:'Q‘.}" ! — CO!Z '_:_:__Mon!hbl
NO T e T o Oral Inhalation o] ot o e Average
. - S ngestion |, " oac ] Al | owater | concen- .
e Ao | y | U} (iClml) | - tration
_[w.., LRLARMAL : 1E12 SR Gl
W, see U - - - -
230
Y, see U - 5E-14 - -
92 Uranium-234° | D, see °U 1E+1 1E+D 5E-10 - . N
Bone surf Bone surf - 3E-12 3E-7 3E-6
(2E+1) {(2E+0)
W, see ~ U - 7E-1 3E-10 1E-12 - -
Y, see ~U - 4E-2 2E-11 5E-14 - -
92 Uranium-235° | D, see U 1E+1 TE+0 BE-10 . - -
Bone surf Bone surf - 3E-12 3E-7 3E-8
(2E+1) {2E+0)
W, ses “U - BE-1 3E-10 1E-12 - .
Y, see U - 4E.2 2E-11 6E-14 N -
92 Uranium-236 D, see ““"U 1E+1 1E+0 5E-10 - - -
Bone surf Bone surf - 3E-i2 3E-7 3E-6
(2E+1) (2E+0)
W, see * U - 8E-1 3E-10 1E-12 N -
Y, see U - 4E-2 2E-11 6E-14 N .
92 Uranium-237 D, see “°U 2E+3 3EH3 1E-6 4E-9 - -
LLI wall - - - 3E-5 3E-4
(2E+3)
W, see < U - 2E+43 TE-7 2E-9 - -
Y, see U - 2E+3 6E-7 2E-9 . -
92 Uranium-238° | D, see U 1E+1 1E+0 6E-10 y - -
Bone surf Bone suif - 3E-12 3E-7 3E-6
(2E+1) (2E+Q)
W, see * U - 8E-1 3E-10 1E-12 . .
Y, see U - 4E-2 2E-11 6E-14 - -
82 Uranium-239° | D, see “*U TE+4 2E+5 8E-5 3E-7 9E-4 9E-3
W, see <"U - 2E+5 7E-5 2E-7 . -
Y, see U - 2E+5 6E-5 2E-7 N -
92 Uranium-240 D, see U 1E+3 AE+3 2E-6 5E-9 2E-5 2E-4
W, see ~oU : 3E+3 1E-6 4E-9 - -
Y, see U - 2E+3 1E-6 3ED - .
92 Uranium- D, see “ U 1E+1 1E+0 5E-10 - - -
natural Bone surf Bone surf - 3E-12 3E-7 3-8
(2E+1) {2E+0)
W, see U - 8E-1 3E-10 $E-13 . -
Y, see U - BE-2 2E-11 9E-14 - -
93 Neptunium- W, all compounds 1E+5 2E+3 7E-7 - 2E-3 2E-2
232° - Bone surf N 8E-9 - -
(5E+2)
93 Nepztunium- W, all compounds BE+5 3E+6 1E-3 4E-6 1E-2 1E-1
233
93 Neptunium-234 [ W, all compounds 2E+3 3E+3 1E-6 4E-9 3E-5 3E-4
93 Neptunium-235 | W, ali compounds 2E+4 8E+2 3E-7 - - -
LE] wall Bone surf - 2E-9 3E-4 3E-3
(PE+4) {1E+3)
a3 Neptunium-236 | W, ali compounds 3E+0 2E-2 9E-12 - - -
(1.15E+5 y) Bone surf Bone surf - 8E-14 9E-8 9E-7
(6E+0) {5E-2)
93 Neptunium- W, all compounds 3E+3 JE+1 1E-8 - - -
236m (22.5 h) Bone surf Bone surf - 1E-10 5E-5 5£-4
(4E+3) (TE+1)
93 Neptunium-237 | W, all compounds 5E-1 4E-3 2E-12 - - -
Bone surf Bone surf - 1E-14 2E-8 2E.7
{(1E+0) (1E-2)
a3 Neptunium-238 | W, all compounds 1E+3 SE+1 3E-8 - 2E-5 2E-4
- Bone surf - 2E-10 - -
{2E+2)
93 Neptunium-239 | W, all compounds 2643 2E+3 8E-7 3E-9 - -
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. Tablel’

= Table B

: S o Tablell
S R S : S . ‘Releases fo
_ I S : .- ‘Occupational Values .. " - Effluent Concentrations - - Sewers
Atomic | e o . D Col. 1| Col:2 - 5Col 37 Col 1 2] "uCol, 2 5] "Monthly
 No. Rad'?“““'“ 1 CEass BRSEES A Orat - s Inhalation s s T A - Average
. ' R Forp e o T P e L Al T Water wConcer- -
‘ “Ingestion oo DAC ey [ EEUCPNMEIRE v
s SRS Gp A b CHmEy L (uCEmE ] o tration
AL Qe) | AU 1 gy | CTMD - (G - gcim)
LL! wall - - - 2E-5 2E-4
(2E+3)
93 Nepztunium- W, all compounds 2E+4 8E+4 3E-5 1E-7 3E-4 3E-3
240
94 Plutonium-234 W, all compounds 8E+3 2E+2 9E-8 3E-10 1E-4 1E-3
except PuO;
Y, PuO; - 2E+2 8E-8 3E-10 - -
94 Plutonium-236" | W, see ““Pu 9E+5 3E+6 1E-3 4EB 1E-2 1E-1
Y, see 2Py - 3E+8 1E-3 3E-6 - -
94 Plutonium-236 W, see 2¥py 2E+0 2E-2 8E-12 - - -
Bone suif Bone surf - 5E-14 6E-8 G6E-7
(4E+0) {4E-2)
Y, see ~ Pu - 4E-2 2E-11 6E-14 . -
94 Plutonium-237 | W, see — Pu 1E+4 3E+3 1E-6 5E-9 2E-4 2E-3
Y, see = Pu - 3E+3 1E-6 4E-9 - 8
94 Plutonium-238 | W, see = Pu 9E-1 7E-3 3E-12 - - -
Bone suif Bone surf - 2E-14 2E-8 2E-7
(2E+0) (1E-2)
Y, see [‘MPU - 2E-2 8E-12 2E-14 - -
94 Plutonium-239 | W, see = Pu 8E-1 6E-3 3E-12 - - -
Bone suf Bone surf - 2E-14 2E-8 2E-7
(1E+0) {(iE-2)
Y' see Z‘HPU - 2E-2 7E-12 - ~ -
- Bone surf . 2E-14 Z N
(2E-2)
o4 Plutonium-240 W, see “py 8E-1 B6E-3 3E-i2 - - -
Bone surf Bone surf - 2E-14 2E-8 2E-7
{(1E+0) (1E-2)
Y, see ““'Pu - 2E-2 7E-12 . N -
- Bone surf - 2E-14 - R
(2E-2)
94 Plutonium-241 W, see Hpy, 4E+1 3E-i 1E-10 - - -
Bone surf Bone surf - BE-13 iE-6 1E-5
(TE+1) (GE-1)
Y, see “ Py - 8E-1 3E-10 . N ”
- Bone surf - 1E-12 - -
(1E+0)
94 Plutonium-242 | W, see *'Pu 8E-1 7E-3 3E-12 - - B
Bone surf Bone surf - 2E-14 2E-8 2E-7
{1E+0) {1E-2)
Y, see *Pu - JE-2 7E-12 N ; -
- Bone surf - 2E-14 - -
(2E-2)
94 Plutonium-243 W, see “ﬂpu 2E+4 4E+4 2E-5 5E-8 2E-4 2E-3
Y, see e - 4E+4 2E-5 5E-8 - -
94 Plutonium-244 | W, see > Pu 8E-1 7E-3 3E-12 - - -
Bone surf Bone surf - 2E-14 2E-8 2E-7
(2E+0) (1E-2)
Y, see * o Pu - 2E-2 7E-12 N : :
- Bone surf - 2E-14 - -
(2E-2)
94 Plutonium-245 | W, see = Pu 2E+3 5E+3 JE-6 6E-9 3E-5 3E-4
Y, see = Pu - 4E+3 2E-6 BE-9 - -
94 Plutonium-246 | W, see -~ 'Pu 4E+2 3E+2 1E-7 4E-10 - -
LLIwali - - - 6E-6 6E-5
(4E+2)
Y, see “Apy - 3E+2 1E-7 4E-10 - -
95 Am%ricium- W, all compounds 8E+4 3E+5 1E-4 4E-7 1E-3 1E-2
237
95 Americium- W, all compounds 4E+4 3E+3 1E-8 - 5E-4 5E-3
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S Table

- “Table HI

oo U Table D :
LR R : . .fReleases to
o _ . e R __.Ogcup_atton.al_:_\la.[_ui_es o __Efﬂuent an_c_g_nt_ratlons 1 Sewers
Atomic , L SRR BRSS! o+ 155 B LS00k 20 HiCel 3 el 1) - Col 2 ) - Monthly
No. | Radonudide |- Clss o L mhaaton. | . | | Averge
B B Enges!ton. : oo : DAC L g . R B AVl h e
REARAPEeE CALE(EGH sp e (uGimi) ) L (uCmly -} - fralion
AL oy | AT HED | iy |0 HOTMD | eimD R
23g% - Bone surf - 9E-9 - -
(6E+3)
95 Americium-239 | W, all compounds 5E+3 1E+4 5E-8 2E-8 7E-5 7E-4
95 Americium-240 | W, all compounds 2E+3 3E+3 1E-6 4E-9 3E-5 3E-4
95 Americium-241 W, all compounds 8E-1 B6E-3 3E-12 - - -
Bone surf Baone surf - 2E-14 2E-8 2E-7
(1E+0) {(1E-2)
95 Americium- W, all compounds 8E-1 6E-3 3IE-12 - - -
242m Bone surf Bone surf - 2E-14 2E-8 2E-7
(1E+0) (1E-2)
95 Americium-242 | W, all compounds 4E+3 BE+1 4E-8 - SE-5 5E-4
- Bone suif - 1E-10 - -
(9E+1)
a5 Americium-243 | W, all compounds 8E-1 GE-3 3E-12 - - -
Bone surf Bone suif - 2E-14 2E-8 2E-7
(1E+0) {(1E-2)
a5 Americium- W, all compounds 6E+4 4E+3 2E-6 - - -
244m”> Stwall Bone surf - 1E-8 1E-3 iE-2
(8E+4) {7E+3)
95 Americium-244 | W, all compounds 3E+3 2E42 8E-8 - 4E-5 4£-4
- Bone surf - 4E-10 - -
(3E+2)
95 Americium-245 | W, all compounds 3E+4 SE+4 3E-5 1E-7 4E-4 4£.3
a5 Americium- W, all compounds SE+4 2E+5 8E-5 3E-7 - -
246m° Stwall - ; n BE-4 8E-3
(6E+4)
a5 Amgricium- W, all compounds 3E+4 iE+5 AE-5 1E-7 4E-4 4E-3
246
96 Curium-238 W, all compounds 2E+4 1E+3 HE-7 2E-9 2E-4 2E-3
96 Curium-240 W, all compounds 6E+1 6E-1 2E-10 - - -
Bone surf Bone surf - 9E-13 1E-6 iE-5
(BE+1) (6E-1)
96 Curium-241 W, all compounds 1E+3 3E+1 1E-8 - 2E-5 2E-4
- Bone suif - 5E-11 - -
(4E+1)
96 Curium-242 W, all compounds 3E+1 3E-1 1E-10 - - -
Bone surf Bone surf - 4E-13 7E-7 7E-6
(BE+1) (3E-1)
6 Curium-243 W, all compounds 1E+0 9E-3 4E-12 - - -
Bone surf Bone surf - 2E-14 3E-8 3E-7
(2E+0) (2E-2)
86 Curium-244 W, all compounds 1E+{ 1E-2 5E-12 - - -
Bone surf Bone suif - 3E-14 3E-8 3E-7
(3E+0) (2E-2)
96 Curium-245 W, all compounds 7E-1 6E-3 3E-12 - - -
Bone surf Bone surf - 2E-14 2E-8 2E-7
(1E+0) (1E-2)
88 Curium-246 W, all compounds 7E-1 6E-3 3JE-12 - - -
Bone surf Bone surf - 2E-14 2E-8 2E-7
(1E+0) (1E-2)
98 Curium-247 W, all compounds 8E-1 B6E-3 3E-12 - - -
Bone surf Bone sutf - 2E-14 2E-8 2E-7
(1E+0) (1E-2)
96 Curium-248 W, all compounds 2E-1 2E-3 7E-13 - - .
Bone surf Bone surf - 4E-15 5E-9 5E-8
(4E-1) (3E-3)
95 Curium-249° W, all compounds 5E+4 2E+4 7E-6 - 7E-4 7E-3
- Bone suef - 4E-8 - -
{3E+4)
96 Curium-250 W, all compounds 4E-2 3E-4 1E-13 - - -
Bone surf Bone surf - 8E-16 9E-10 9E-9
(6E-2) {5E-4)
g7 Berkelium-245 W, alt compounds 2E+3 1E+3 5E-7 2E-9 3E-5 3E-4
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Co o Tablel {ooe Tapey. o f Tabielll
B T RE R R : _-_._____-OC"F’Pa"F’ﬂ?'_Valu_Ees ~.. o | Effuent Goncentralions | “soyers
Atomic o i gk Ceki2 ol ) i Col T " Col, 2521 Month
No, | Radionudlde i - Olass T e L Whaagen | [ ] _Avékagb;
) : e b e b S AR L Water | o Coneen-
: Ingestion | e ‘DAC ) i ORPROARLIE Y o
| RS | MG | iy | oI | ecim) | el
a7 Berkelium-246 W, all compounds 3E+3 3E+3 1E-6 4E-9 4E-5 4E-4
a7 Berkelium-247 W, all compounds 5E-1 4E-3 2E-12 - - -
Bone surf Bone surf - 1E-14 2E-8 2E-7
{(1E+0) (9E-3)
a7 Berkelium-249 W, all compounds 2E+2 2E+0 7E-10 - - -
Bone surf Bone suif - 5E-12 6E-6 6E-5
(BE+2) (4E+0)
97 Berkelium-250 W, all compounds 9E+3 3E+2 1E-7 - 1E-4 1E-3
- Bone surf - 1E-9 - -
(TE+2)
98 Californium- W, all compounds 3E+4 6E+2 2E-7 8E-10 - -
2442 except those given St wall - - - 4E-4 4E-3
forY (3E+4)
Y, oxides and - BE+2 2E-7 8E-10 - -
hydroxides
98 Californium-246 | W, see HBof 4E£+2 9E+0 4E-9 1E-11 5E-6 5E-5
Y. see 2°Cf - 9E+0 4E-9 1E-11 - -
08 Californium-248 | W, see ~'Cf 8E+0 6E-2 3E-11 - - -
Baone surf Bone surf - 2E-13 267 2E-6
(2E+1) {1E-1)
Y, see Pt - 1E-1 4E-11 1E-13 - -
98 Californium-249 | W, see - -Cf 5E-1 4E-3 2E-12 - - -
Bone surf Bone surf - 1E-14 2E-8 2E-7
(1E+0) {9E-3)
Y, see 2 Cf - 1E-2 4E-12 - " -
Bone surf
- (1E-2) - 2E-14 - -
98 Californium-250 | W. see = Cf 1E+0 9E-3 4E-12 - - -
Bone surf Bone surf - 3E-14 3E-8 3E-7
{2E+0) (2E-2)
Y, see d“Cf - 3E-2 1E-11 4E-14 - -
98 Californium-251 | W, see 2°Cf 5E-1 4E-3 JE-12 . - -
Bane surf Bone suif - 1E-14 2E-8 2E-7
{1E+0) (9E-3)
Y, see “'Cf - 1E-2 4E-12 - . -
- Bone suif - 2E-14 - -
{(1E-2}
98 Californium-252 | W, see 2 Cf 2E+0 2E-2 8E-12 - - -
Bone surf Bone suif - 5E-14 7E-8 7E-7
{5E+0) {4E-2)
Y, see 2 'Cf - 3E-2 1E47 5E-14 - -
98 Californium-253 | W, see 2 °Cf 2E42 2E+0 8E-10 3E-12 : ;
Bone surf - - R 5E-6 5E-5
(4E+2)
Y. see 2 Gt - 2E+0 7E-10 2E-12 - .
98 Californium-254 | w see 7 Cf 2E+0 2E-2 9E-12 3E-14 3E-8 3E-7
Y, see” Cf - 2E-2 7E-12 2E-14 - :
99 Einsteinium- W, all cornpounds 4E+4 5E+2 2E-7 - BE-4 6E-3
250 - Bone surf - 2E-9 - -
{(1E+3)
ag Einsteinium- W, all compounds 7E+3 9E+2 4E-7 - 1E-4 1E-3
251 - Bone surf - 2E-9 - -
{1E+3)
99 Einsteinium- W, all compounds 2E+2 1E+Q 6E-10 26-12 2E-6 2E-5
253
99 Einsteinium- W, all compounds 3E+2 1E+1 4E-9 1E-11 - -
254m LLI walf - - - 4E-6 4E-5
(3E+2)
99 Einsteinium- W, all compounds 8E+0 7E-2 3E-11 - - -
254 Bone surf Bone surf . 2E-13 2E-7 2E-6
{2E+1) {1E-1)
100 Fermium-252 W, all compounds 5E+2 1E+1 5E-9 2E-11 6E-6 6E-5
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Atomic

No. -

Radionuclide

oo Class o

S Tablel
-7 Occupational Values

e Table ":':__-__.:.___' -+ Table lif
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Releases to
- -Sewers

Col'3

: Col‘!
U Oral ks

Ingestion - AL!(uC:}

VALEQGH

_.Inhalation =

-3:3:5001,_1-: 5

Air

(G -

- Water

. (PQUI“U__-*'

‘Monthly
. Average
- Concen-
fration
{uCifmi)

100

Fermium-253

W, all compounds

1E+3

1E+1

4E-9

1E-11

1E-5

1E-4

100

Fermium-254

W, all compounds

3E+3

9E+1

4E-8

1E-10

4E5

4E-4

100

Fermium-255

W, all compounds

S5E+2

2E+1

9E-9

3E-11

7E-8

7E-8

100

Fermium-257

W, all compounds

2E+1%

2E-1

7E-11

Bone surf
(4E+1)

Bone surf
{(2E-1)

3E-13

5E-7

5E-6

101

Mendelevium-
257

W, all compounds

7E+3

8E+1

4E-8

1E-4

tE-3

Bone surf
(9E+1)

1E-10

101

Mendelevium-
258

W, all compounds

3E+i

2E-1

1E-10

Bone surf
{5E+1)

Bone surf
(3E-1)

5E-13

GE-7

6E-6

Any single
radionuclide not
listed above
with decay
mode other
than alpha
emission or
spontaneous
fission and with
radioactive half-
life {ess than 2
hours

A T
Submersion

2E+2

1E-7

iE-9

Any single
radionuclide not
tisted above
with decay
mode other
than alpha
emission or
spontaneous
fission and with
radicactive half-
life greater than
2 hours

2E-1

iE-10

iE-12

1E-8

1E-7

Any single
radionuclide not
listed above
that decays by
alpha emission
or spontaneous
fission, or any
mixture for
which either the
identity or the
concentration of
any
radionuclide in
the mixture is
not known

4E-4

2E-13

1E-15

2E-9

2E-8

ENDNOTES:

"Submersion™ means that values given are for submersion in a hemispherical semi-infinite cloud of airborne material.

2 These radionuclides have radiological half-lives of less than 2 hours. The total effective dose equivalent received during
operations with these radionuclides might include a significant contribution from external exposure. The DAC values for afl
radionuclides, other than those designated Class “Submaersion,” are based upon the committed effective dose equivalent due to
the intake of the radionuclide into the body and do not include potentially significant contributions to dose equivalent from
external exposures. The licensee may substitute 1E-7 uCifml for the listed DAC to account for 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.)
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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)). If
the percent by weight (enrichment} of U-235 is not greater than 5, the concentration value for a 40-hour workweek is 0.2
milligrams uranium per cubic meter of air average. For any enrichment, the product of the average concentration and time of
exposure during a 40-hour workweek shall not exceed 8E-3 (SA) pCi-hriml, where SA is the specific activity of the uranium
inhaled. The specific activity for natural uranium is 6.77E-7 curies per gram U. The specific activity for other mixtures of U-238,

1235, 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)?] E-6,

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

NOTE:

1. If the identity of each radionuclide in a mixture is known but the concentration of one or more of the radionuclides in the mixture is

enrichment = 0.72

not known, the DAC for the mixture shalt be the most restrictive BAC of any radionuclide in the mixture.

2. Ifthe identity of each radionuclide in the mixture is not known, but it is known that certain radicnuclides specified in this schedule are
not present in the mixture, the inhalation ALI, DAC, and effluent and sewage concentrations for the mixture are the lowest vaiues specified in

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

Atomic No. - -Radionup;idé

" ‘Occupational Va

Table !l 3
as

L Tableli

~Effiuent Concentrations -

- Table lIl
Releases to -

' _Col."l-'

Col.2 ]

= Col. 2 D

T

| * Ingestion
SALL (uch) -

RN Inhalaﬁon”-

Oral

AE.I(PCI)

ipAc
- {uGiim)

1A
-~ {uCifmly -

B Watér o
{pCifml) -

- Sewers
. Monthly

S Average
-Concentralion
RN (_u_C_!J_me

if it is known that Ac-227-D and Cm-250-W
are not present

7E-4

3E-13

if, in addition, it is known that Ac-227-W, Y,
Th-229-W., Y, Th-230-W, Th-232-W, Y, Pa-
231-W, Y, Np-237-W, Pu-239-W, Pu-240-W,
Pu-242-W, Am-241-W, Am-242m-W, Am-243-
W, Cm-245-W, Cm-246-W, Cm-247-W, Cm-
248-W, Bk-247-W, Cf-249-W, and Cf-251-W
are not present

TE-3

3E-12

If, in addition, it is known that Sm-146-W, Sm-
147-W, Gd-148-D, W, Gd-152-D, W, Th-228-
W, Y, Th-230-Y, U-232-Y, U-233-Y, U-234-Y,
U-235-Y, U-236-Y, U-238-Y, Np-236-W, Pu-
236.W, Y, Pu-238-W, Y, Pu-239-Y, Pu-240-Y,
Pu-242-Y, Pu-244-W, Y, Cm-243-W, Cm-244-
W, Cf-248-W, Ci-249-Y, Cf-250-W, Y, Cf-251-
Y, Cf-252-W, Y, and Cf-254-W, Y are not
present

TE-2

3E-11

if, in addition, it is known that Pb-210-D, Bi-
210m-W, Po-210-D, W, Ra-223-W, Ra-225-
W, Ra-226-W, Ac-225-D, W, Y, Th-227-W, Y,
U-230-D, W, Y, U-232-D, W, Pu-241-W, Cm-
240-W, Cm-242-W, Cf-248-Y, Es-254-W, Fm-
257-W, and Md-258-W are not present

7E-1

3E-10

I, in addition, it is known that 5i-32-Y, Ti-44-
Y, Fe-80-D, Sr-90-Y, Zr-93-D, Cd-113m-D,
Cd-113-D, In-115-D, W, La-138-D, Lu-176-W,
Hf-178m-D, W, Hf-182-D, W, Bi-210m-D, Ra-
224-W, Ra-228-W, Ac-226-D, W, Y, Pa-230-
W, Y, U-233-D, W, U-234-DD, W, U-235-D, W,
U-236-D, W, U-238-D, W, Pu-241-Y, Bk-249-
W, Cf-253-W, Y, and £s5-253-W are not
present

7E+0

3E-9

If it is known that Ac-227-D, W, Y, Th-229-W,
Y, Th-232-W., Y, Pa-231-W, Y, Cm-248-W,
and Cm-250-W are not present

1E-14
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Table lll
Table | Table Il Releases to

Occupational Values Effluent Concentrations Sewers

Atomic No. Radionuclide Class Cob 1 | Col.'2 [EeGotd ol 1 Gol.2 Monthly

Inhalation Average

Oral Air Water :

: DAC : Concentration

K\ﬂea:g; ALl (uCi) (LCilml) (HCi/ml) (uCi/ml) (uCifmi)

If, in addition, it is known that Sm-146-W, Gd- - - - 1E-13 - -

148-D, W, Gd-152-D, Th-228-W, Y, Th-230-
W, Y, U-232-Y, U-233-Y, U-234-Y, U-235-Y,
U-236-Y, U-238-Y, U-Nat-Y, Np-236-W, Np-
237-W, Pu-236-W, Y, Pu-238-W, Y, Pu-239-
W, Y, Pu-240-W, Y, Pu-242-W, Y, Pu-244-W,
Y, Am-241-W, Am-242m-W, Am-243-W, Cm-
243-W, Cm-244-W, Cm-245-W, Cm-246-W,
Cm-247-W, Bk-247-W, Cf-249-W, Y, Cf-250-
W, Y, Cf-251-W, Y, Cf-252-W, Y, and Cf-254-
W, Y are not present
If, in addition, it is known that Sm-147-W, Gd- - - - 1E-12 - z
152-W, Pb-210-D, Bi-210m-W, Po-210-D, W,
Ra-223-W, Ra-225-W, Ra-226-W, Ac-225-D,
W, Y, Th-227-W, Y, U-230-D, W, Y, U-232-D,
W, U-Nat-W, Pu-241-W, Cm-240-W, Cm-242-
W, Cf-248-W, Y, Es-254-W, Fm-257-W, and
Md-258-W are not present
If, in addition it is known that Fe-60, Sr-90, - - - - 1E-6 1E-5
Cd-113m, Cd-113, In-115, 1-129, Cs-134, Sm-
145, Sm-147, Gd-148, Gd-152, Hg-194
(organic), Bi-210m, Ra-223, Ra-224, Ra-225,
Ac-225, Th-228, Th-230, U-233, U-234, U-
235, U-236, U-238, U-Nat, Cm-242, Cf-248,
Es-254, Fm-257, and Md-258 are not present
3. If a mixture of radionuclides consists of uranium and its daughters in ore dust (10 um AMAD particle distribution assumed) prior to
chemical separation of the uranium from the ore, the following values may be used for the DAC of the mixture: 6E-11 nuCi of gross alpha
activity from uranium-238, uranium-234, thorium-230, and radium-226 per milliliter of air; 3E-11 pCi of natural uranium per milliliter of air; or 45
micrograms of natural uranium per cubic meter of air.

4. If the identity and concentration of each radionuclide in a mixture are known, the limiting values should be derived as
follows: determine, for each radionuclide in the mixture, the ratio between the concentration present in the mixture and the
concentration otherwise established in 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: If radionuclides "A," "B," and "C" are present in concentrations Ca, Cs, and C¢, and if the applicable DACs are
DACa, DACg, and DAC¢, respectively, then the concentrations shall be limited so that the following relationship exists:

Ca Cs Ce 21

DACx DACs DACc

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

New Rules

Chapter 1200-02-05 is amended by adding new rules 1200-02-05-.127 Disposal of Certain Byproduct Material
and 1200-02-05-,146 Reports to Individuals of Exceeding Dose Limits. The new rules shall read as follows:

Table of Contents

1200-02-05-.127 Disposal of Certain Byproduct Material
1200-02-05-.146 Reports to Individuals of Exceeding Dose Limits

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

in Rule 1200-02-05-.32(11) may be disposed of in accordance with Chapter 1200-02-11, even though it is
not defined as low-level radioactive waste. Therefore, any licensed byproduct material being disposed of
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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 in subparagraphs (c) and (d) of the definition of
Byproduct material set forth in Rule 1200-02-05-.32(11), at a disposal facility authorized to dispose of
such material in accordance with any Federal or State solid or hazardous waste law, including the Solid
Waste Disposal Act, as authorized under the Energy Policy Act of 2005,

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

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

When a licensee or registrant is required by Rule 1200-02-05-.143 or 1200-02-05-.144 to report to the Division
any exposure of an identified 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 Division. This report must be transmitted no later than the transmittal to the
Division.

Authority: T.C.A. §§ 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) Reserved "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 abnormal condition.

Rule 1200-02-07-.05 Definitions is amended by adding new paragraph (45) so that, as amended, paragraph (45)
shall read as follows:

(45)  “"Positron Emission Tomography (PET) radionuclide production facility” is defined as a facility operating a
cyclotron or accelerator for the purpose of producing PET radionuclides.

Authority: T.C.A. §§ 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-.14 Notifications.

(1) A licensee shall provide to the Division a copy of the board certification, the Nuclear Regulatory
Commission, Agreement State or Licensing State license, or the permit issued by a licensee of broad
scope for each individual no later than thirty (30) days after the date that the Licensee permits the
individual to work as an authorized user, an authorized nuclear pharmacist or an authorized medical
physicist, pursuant to Rule 1200-02-07-.13(1)(b).

((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;
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(c) The licensee’s name changes, but the name change 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-.40.

(2)(3) The licensee shall send the documents required in this rule to the Division at the address listed in Rule
1200-02-04-.07(1)(c).

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

Paragraph (4) of Rule 1200-02-07-.15 Exemptions Regarding Specific Licenses of Broad Scope is amended by
deleting “1200-02-07-.14(1)(a)” between the word “of" and “regarding” and replacing it with “Rule 1200-02-07-
.14(2)(a)" so that, as amended, paragraph (4) shall read as follows:

(4) The provisions of 4200-02-07-44{1{a} Rule 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. §§ 68-202-201 et seq. and 4-5-201 et seq.

Subpart (ii) of part 2 of subparagraph (b) of paragraph (1) of Rule 1200-02-07-.23 Training of Radiation Safety
Officer is amended by adding “Rule 1200-02-07-.26," between the word "under” and "1200-02-07-.43" so that, as
amended, subpart (ii) shall read as follows:

(ii) In 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. §§ 68-202-201 et seq. and 4-5-201 et seq.

Part 2 of subparagraph (b) of paragraph (1) of Rule 1200-02-07-.24 Training for Authorized Medical Physicist is
amended by adding “Rule 1200-02-07-.26," between the word “in” and “1200-02-07-.59" so that, as amended,
part 2 shall read as follows:

2, In clinical radiation facilities providing high energy, external beam therapy (photons and
electrons with energies greater than or equal to 1 million electron volts) and
brachytherapy services under the direction of physicians who 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 Rule 1200-02-07-.24 Training for Authorized Medical Physicist is amended
by deleting the subparagraph and substituting the following so that, as amended, subparagraph (b) shall read as
follows:

(b) Has obtained written attestation that the individual has satisfactorily completed the requirements
in subparagraphs (1)(a) and (1){b) and paragraph (3), or subparagraph (2)(a) and paragraph (3)
of this rule, and has achieved a level of competency sufficient to function independently as an
authorized medical physicist for each type of therapeutic medical unit for which the individual is
requesting authorized medical physicist status. The written attestation must be signed by a
preceptor authorized medical physicist who meets the requirements in Rule 1200-02-07-.24, Rule
1200-02-07-.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. §§ 68-202-201 et seq. and 4-5-201 et seq.
Rule 1200-02-07-.26 Training for Experienced Radiation Safety Officer, Teletherapy or Medical Physicist,

Authorized User, and Nuclear Pharmacist is amended by adding paragraph (3) which shall read as follows:
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(3) Individuals who need not comply with training requirements as described in this rule may serve as
preceptors for, and supervisors of, applicants seeking authorization on Division or NRC licenses for the
same uses for which these individuals are authorized.

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

Rule 1200-02-07-.30 Determination of Dosages of Unsealed Radioactive Material for 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 shall determine 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:

4 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 (IND) 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:
(a) Direct measurement of radioactivity;
(b) Combination of measurement of radioactivity and mathematical calculations; or
(c) Combination of volumetric measurements and mathemattcal calculations, based on the

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. A PET radioactive drug producer licensed under Rule 1200-02-10-.11(8) or equivalent
U.S. Nuclear Regulatory Commission or Agreement State requirements.

Authority: T.C.A. §§ 68-202-201 et seq. and 4-5-201 et seq.
Paragraph (1) of Rule 1200-02-07-.38 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 unsealed radioactive material, prepared for medical use for uptake, dilution, or excretion that is:
(a)

Obtalned from: 2

; A manufacturer or preparer licensed under Rule 1200-02-10-.13(10) or equivalent U.S.
Nuclear Regulatory Commission or Agreement State requirements; or
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2. A PET radioactive drug producer licensed under Rule 1200-02-10-.11(8) or equivalent
Agreement State requirements; or

(b)

s < EEEEEJZ.iE;
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Excluding production of PET radionuclides, prepared by:

1 An authorized nuclear pharmacist;

2 A physician who is an authorized user and who meets the requirements specified in Rule
1200-02-07-.43, or Rule 1200-02-07-.47 and Rule 1200-02-07-.43(1)(c)1(ii)(VIl); or

3. An individual under the supervision, as specified in Rule 1200-02-07-.19, of the
authorized nuclear pharmacist in part 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 accordance with a radioactive drug research committee-approved
protocol or an investigational new drug (IND) 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 Investigational New Drug (IND) protocol accepted by Food and Drug
Administration (FDA) for use in research.

Authority: T.C.A. §§ 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, Dilution,
and Excretion Studies is amended by adding “Rule 1200-02-07-.26," between the words “in" and “1200-02-07-.39"
so that, as amended, subpart (ii) shall read as follows:

(i) 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-
02-07-.47 or equivalent U.S. Nuclear Regulatory Commission or agreement State
requirements, involving:

Part 2 of subparagraph (c) of paragraph (1) of Rule 1200-02-07-.39 Training for Uptake, Dilution, and Excretion
Studies is amended by adding "Rule 1200-02-07-.26," between the words “in" and “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 1200-02-07-.26, 1200-02-07-.39, 1200-02-07-.43, or 1200-02-07-
.47 or equivalent Agreement State or U.S. Nuclear Regulatory Commission requirements,
that the individual has satisfactorily completed the requirements in parts (1)(a)1 or (1)(c)1
of this rule and has achieved a level of competency sufficient to function independently
as an authorized user for the medical uses authorized under Rule 1200-02-07-.38.

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

Paragraph (1) of Rule 1200-02-07-.40 Use of Unsealed Radioactive Material for Imaging 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 material prepared for medical
use, in quantities that do not require a written directive as described in Rule 1200-02-07-.20(2) that is:
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(@)

(b)

(c)

(d)

Obtained from: @

1. A manufacturer or preparer licensed under Rule 1200-02-10-.13(10) or equivalent
regulations of another 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

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

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 (IND) protocol accepted by Food and Drug Administration
(FDA); or

Prepared by the licensee for use in research in accordance with a radioactive drug research
committee-approved application or an investigational new drug (IND) protocol accepted by Food
and Drug Administration (FDA).

Authority: T.C.A. §§ 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 radieastive—drug—centaining radiopharmaceutical that
contains:

(@)

(b)

More than 0.15 kilobecquerel of molybdenum-99 per megabecquerel of technetium-99m (0.15
HCi of Mo-99 per mCi of Tc-99m); or

More than 0.02 kilobecquerel of strontium-82 per megabecquerel of rubidium-82 chloride injection
(0.02 uCi of Sr-82 per mCi of Rb-82 chloride); or more than 0.2 kilobecquere! of strontium-85 per
megabecquerel of rubidium-82 chloride injection (0.2 uCi of Sr-85 per mCi of Rb-82).

Authority: T.C.A. §§ 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 Imaging and
Localization Studies is amended by adding “, Rule 1200-02-07-.26," between the words “rule” and “or” 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 1200-02-07-.26, or item (VII) of this subpart and
Rule 1200-02-07-.47 or equivalent Agreement State or U.S. Nuclear Regulatory
Commission requirements, involving:

Part 2 of subparagraph (c) of paragraph (1) of Rule 1200-02-07-.43 Training for Imaging and Localization Studies
is amended by deleting the part and substituting the following 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 this rule, Rule 1200-02-07-.26, or Rule 1200-02-07-.47 and item 1(ii)(VII)
of this subparagraph or equivalent Agreement State or U.S. Nuclear Regulatory
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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 1200-02-07-.40.

Authority: T.C.A. §§ 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
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 any unsealed radioactive material for diagnostic or therapeutic medical use for which
a written directive is required that has been:

(@)

Obtained from: a-man

i 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 specified 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 (IND) 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
(IND) protocol accepted by Food and Drug Administration (FDA).

Authority: T.C.A. §§ 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
Radioactive Material for Which a Written Directive is Required is amended by adding “Rule 1200-02-07-.26,"
between the words “rule,” and “or” so that, as amended, subpart (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
Regulatory Commission or Agreement State requirements. A supervising
authorized 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 (VI) 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
Material for Which a Written Directive is Required is amended by deleting the part and substituting the following
so that, as amended, part 2 shall read as follows:

2. Have obtained written attestation that the individual has satisfactorily completed the
requirements in subparagraph part (a)1 and item (b)1(ii)(VI) of this paragraph or
subparagraph-{b) part 1 of this subparagraph and has achieved a level of competency
sufficient to function independently as an authorized user for the 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 this rule, Rule 1200-02-07-.26, or
equivalent U.S. Nuclear Regulatory Commission or Agreement State requirements. The
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preceptor authorized user, who meets the requirements in this subparagraph, must have
experience in administering dosages in the same dosage category or categories (i.e.,
item 1(ii)(VI1) of this subparagraph) as the individual requesting authorized user status.

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

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

(a) Is certified by a medical specialty board whose certification process includes all of the
requirements in subparagraph (c) of this paragraph and whose certification has been recognized
by the Division, the U.S. Nuclear Regulatory Commission or an Agreement State and who meets
the requirements in part (c)3 of this paragraph; (The 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

Part 2 of subparagraph (c) of paragraph (1) of Rule 1200-02-07-.48 Training for the Oral Administration of Sodium
lodine 1-131 Requiring a Written Directive in Quantities Less Than or Equal to 1.22 Gigabecquerels (33
Millicurries) is amended by deleting the part, but not its subparts, and substituting the following so that, as
amended, part 2, prior fo 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 administering dosages as specified in Rule 1200-02-07-
A7(1)(B)1(ii)(VI) andor II. 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 1-131 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
requirement in Rule 1200-02-07-.47(1)(b), must also have experience in administering
dosages as specified in Rule 1200-02-07-.47(1)(b)1(ii))(VI)I aador Il

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

Part 2 of subparagraph (c) of paragraph (1) of Rule 1200-02-07-.49 Training for the Oral Administration of Sodium
lodine 1-131 Requiring a Written Directive in Quantities Less greater than 1.22 Gigabecquerels (33 Millicurries) is
amended by deleting the part, but not its subparts, and substituting the following so that, as amended, part 2, 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-.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 have
experience in administering dosages as specified in Rule 1200-02-07-.47(1)(b)1(ii)(VI)Il.
The work experience must involve:
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Part 3 of subparagraph (c) of paragraph (1) of Rule 1200-02-07-.49 Training for the Oral Administration of Sodium
lodine 1-131 Requiring a Written Directive in Quantities Less greater than 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-.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)(b)1(ii)(VI)II.

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

Paragraph (1) of Rule 1200-02-07-.50 Training for the Parenteral Administration of Unsealed Radioactive Material
Requiring a Written Directive 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 for the parenteral
administration requiring a written directive, to be a physician who:

(@)

(b)

(c)

(d)

Is an authorized user under Rule 1200-02-07-.47 for uses listed in Rule 1200-02-07-
A7(1)O)1GVDIT or 1200-02-07-.47(1)(b)1(ii)(VDIV, or equivalent Agreement State or U.S.
Nuclear Regulatory Commission requirements; or

Is 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

Is certified by a medical specialty board whose certification process has been recognized by the
U.S. Nuclear 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.

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, andfor
parenteral administration of any other radionuclide for which a written directive is
required. The training must include:

(i) Radiation physics and instrumentation;

(ii) Radiation protection;

(iii) Mathematics pertaining to the use and measurement of radioactivity;
(iv) Chemistry of radioactive material for medical use; and

(v) Radiation biology; and

Has work experience, under the supervision of an authorized user who meets the
requirements in Rule 1200-02-07-.26, 1200-02-07-.47 or 1200-02-07-.50, or equivalent
Agreement State or U.S. Nuclear Regulatory Commission requirements, in 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 parenteral
administration of any other radionuclide for which a written directive is required. A
supervising authorized user who meets the requirements in Rule 1200-02-07-.47 must
have experience in administering dosages as specified in Rule 1200-02-07-
A7) (D)1 (VDI and/or IV. The work experience must involve:
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(e)3.

(i) Ordering, receiving, and unpacking radioactive materials safely, and performing
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;

(iii) 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
decontamination 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

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 1200-02-07-.47, must have experience in administering
dosages as specified in Rule 1200-02-07-.47(1)(b)1(ii)(VI)IIl and/or IV.

Authority: T.C.A. §§ 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-.51 to be a physician who:

(a)

(b)

Is certified by a medical specialty board whose certification process has been recognized by the
Division, the U.S. Nuclear Regulatory Commission, or an Agreement State, and who meets the
requirements in part (H)(b)3 of this rule paragraph. (The 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.) 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 approved by the Residency Review Committee of the Accreditation Council for
Graduate Medical Education or Royal College of Physicians and Surgeons of Canada or
the Committee on Postgraduate Training of the American Osteopathic Association; and

Pass an examination, administered by diplomates of the specialty board, which tests
knowledge and competence in radiation safety, radionuclide handling, treatment
planning, quality assurance, and clinical use of manual brachytherapy; or

Has completed a structured educational program in basic radionuclide handling
techniques applicable to the use of manual brachytherapy sources that includes:
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(i) 200 hours of classroom and laboratory training in the following areas:
(n Radiation physics and instrumentation;
(I Radiation protection;
(1) Mathematics pertaining to the use and measurement of radioactivity; and
(IV) 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:

()] Ordering, receiving, and unpacking radioactive materials safely and
performing the related radiation surveys;

(11 Checking survey meters for proper operation;
(1) Preparing, implanting, and removing brachytherapy sources;
(V) Maintaining running inventories of material on hand,;

(V) Using administrative controls to prevent a misadministration involving the
use of radioactive material;

(V1) Using emergency procedures to control radioactive material; and

Has completed three (3) years of supervised clinical experience in radiation oncology,
under an 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, as
part of a formal training program approved by the Residency Review Committee for
Radiation Oncology of the Accreditation Council for Graduate Medical Education or the
Royal College of Physicians and Surgeons of Canada or the Committee on Postdoctoral
Training of the American Osteopathic Association. This experience may be obtained
concurrently with the supervised work experience required by subpart 1(ii) of this
subparagraph; and

Has obtained written attestation, signed by a preceptor 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, that the individual has satisfactorily
completed the requirements in part (a)1, or parts (b)1 and 2 of this paragraph and has
achieved a level of competency sufficient to function independently as an authorized user
of manual brachytherapy sources for the medical uses authorized under Rule 1200-02-
07-.51.

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

Part 3 of subparagraph (b) of paragraph (1) of rule 1200-02-07-.60 Training for Ophthalmic Use of Strontium-20 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, signed by a preceptor authorized user who meets the
requirements in Rule 1200-02-07-.26, 1200-02-07-.59, this rule, or equivalent Agreement
State or U.S. Nuclear Regulatory Commission requirements, that the individual has
satisfactorily completed the requirements in subparagraphs (a}-and (b) of this paragraph
and has achieved a level of competency sufficient to function independently as an
authorized user of strontium-90 for ophthalmic use.

Authority: T.C.A. §§ 68-202-201 et seq. and 4-5-201 et seq.
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Subparagraph (b) of paragraph (1) of rule 1200-02-07-.80 Training for Use of Remote Afterloader Units,
Teletherapy Units, and Gamma Stereotactic Radiosurgery Units is amended by deleting the subparagraph and
substituting the following 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:

(i) 200 hours of classroom and laboratory training in the following areas:
(1 Radiation physics and instrumentation;
(11 Radiation protection;

(1) Mathematics pertaining to the use and measurement of radioactivity; and
(V) Radiation biology; and

(i) 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:

()] Reviewing full calibration measurements and periodic spot-checks;
(1 Preparing treatment plans and calculating treatment doses and times;

(1) Using administrative controls to prevent a misadministration involving the
use of radioactive material;

(V) Implementing 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
(V1) 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
equivalent U.S. Nuclear Regulatory Commission or Agreement State requirements, as
part of a formal training program approved by the Residency Review Committee for
Radiation Oncology of the Accreditation Council for Graduate Medical Education or Royal
College of Physicians and Surgeons of Canada or the Committee on Postdoctoral
Training of the American Osteopathic Association. This experience may be obtained
concurrently with the supervised work experience required by subpart 1(ii) of this
subparagraph; and

3. Has obtained written attestation that the individual has satisfactorily completed the
requirements in part (a)1 of this paragraph or part 1 of this subparagraph, and part 2 of
this subparagraph and subparagraph (c) of this rule and has achieved a level of
competency sufficient to function independently as an authorized user of each type of
therapeutic medical unit for which the individual is requesting authorized user status. The
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 for an authorized user for each type of
therapeutic medical unit for which the individual is requesting authorized user status; and

Chapter 1200-02-10
Licensing and Registration
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Amendments

Rule 1200-02-10-.02 Scope is amended by deleting the rule and substituting the following so that, 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 radioactive material unless authorized 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 this Chapter under Rule 1200-02-10-.03, 1200-02-10-.04, 1200-02-10-.06, 1200-02-10-.07 or 1200-02-10-
.30 shall be registered with the Division in accordance with the requirements of Rule 1200-02-10-.24 ef-this

Chapter,
Authority: T.C.A. §§ 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
amended by deleting the paragraph and substituting the following so that, as amended, paragraph (1) shall read
as follows:

(1) Exempt concentrations.

(a) Except as provided in Rule 1200-02-10-.04(1)(b) and (d), any person is exempt from these
regulations to the extent that such person receives, possesses, uses, transfers, owns, or acquires
products containing radioactive material introduced in concentrations not in excess of those listed
in Schedule RHS 8-4.

(b) No person may introduce radioactive material into a product or material knowing or having reason
to believe that it will be transferred to persons exempt under Rule 1200-02-10-.04(1)(a) or
equivalent regulations of the U.S. Nuclear Regulatory Commission, any Agreement State or
Llcensmg State except |n accordance W|th a Ilcense issued pursuant to 4200-02-10-13(8) or the

0 d 0-29 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
material contained in a product or material in concentrations not in excess of those specified in
Schedule RHS 8-4 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.
This exemption does not apply to the transfer of radioactive material contained in any food,
beverage, cosmetic, drug, or other 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 substituting 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
material into the products listed in this paragraph, any person is exempt from these regulations to
the extent that he receives, possesses, uses, transfers, owns or acquires the following products:

ta}1. Time pieces or hands or dials containing not more than the following quantities of
radioactive material and not exceeding the following specified levels of radiation:

4(i) 25 millicuries of tritium per timepiece;
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(b)2.

(©)3.

(@)7.

2-(ii) 5 millicuries of tritium per hand;

3:(iii) 15 millicuries of tritium per dial (bezels when used shall be considered as part of
-+ the dial);

4-(iv) 100 microcuries of promethium-147 per watch or éOO microcuries of promethium-
147 per any other timepiece;

5(v) 20 microcuries of promethium-147 per watch hand or 40 microcuries of
promethium-147 per other timepiece hand;

6(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);

Z(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:

6)(1)  For wrist watches, 0.1 millirad per hour at 10 centimeters from any
surface,;

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

Gi(IllFor any other timepiece, 0.2 millirad per hour at 10 centimeters from any
surface.

8(viii) One (1) microcuries of radium-226 per timepiece in intact timepieces
aegquired manufactured prior to the effective date of this regulation.

Balances of precision containing not more than 1 millicurie of tritium per balance or not
more than 0.5 millicurie of tritium per balance part manufactured before December 17,
2007.

Reserved. Aule

Marine compasses containing not more than 750 millicuries of tritium gas and other
marine navigational instruments containing not more than 250 millicuries of tritium gas
manufactured before December 17, 2007.

Reserved. Therm
BHSSEEEEEak

Electron tubes' containing not more than one of the following specified guantities of
radioactive material per tube:

4(i) 150 millicuries of tritium per microwave receiver protector tube or 10 millicuries of
tritium per any other electron tube;

1

“Electron tubes”, as used in this subparagraph, include spark gap tubes, power tubes, gas tubes, including glow lamps, receiving tubes,

microwave tubes, indicator tubes, pickup tubes, radiation detection tubes and any other completely sealed tube that is designed to
conduct or control electrical currents.
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@®9.

2:ii)
3.(iii)
4(iv)
&(v)
6-(vi)

1 microcurie of cobalt-60;

5 microcuries of nickel-63;
30 microcuries of krypton-85;
5 microcuries of cesium-137;

30 microcuries of promethium-147;

provided, the levels of radiation from each electron tube containing radioactive material
do not exceed 1 millirad per hour at 1 centimeter from any surface when measured
through 7 milligrams per square centimeter of absorber.

Reserved. Resin

Gas and aerosol detectors containing radioactive material.

+(i)

2(ii)

3-(iii)

Except for persons who manufacture, process, e~produce, or initially transfer for
sale or distribution gas and aerosol detectors containing radioactive material, any
person is exempt from these regulations to the extent that such person receives,
possesses, uses, transfers, owns, or acquires radioactive material in gas and
aerosol detectors designed to protect life or property from fires and airborne
hazards provided that detectors containing radioactive material shall have been
manufactured, imperted—processed, produced, or initially transferred® in
accordance with a specific license issued by the U.S. Nuclear Regulatory
Commission pursuant to section 32.26 of 10 CFR Part 32 or a licensing state
pursuant to regulations equivalent to Rule 1200-02-10-.13(15) that authorizes the
initial transfer of the detectors to persons who are exempt from regulatory
requirements. This exemption also covers gas and aerosol detectors
manufactured or distributed before the effective date of these rules in accordance
with a specific license issued by an Agreement State under comparable
provisions to Rule 1200-02-10-.13(15) authorizing distribution to persons exempt
from regulatory requirements.

Gas and aerosol detectors previously manufactured and distributed to general
licensees in accordance with a specific license issued by an Agreement State
shall be considered exempt under 1200-02-10-04{2}{i}4%- Rule 1200-02-10-
.04(2)(a)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).

Gas and aerosol detectors containing NARM previously manufactured and
distributed in accordance with a specific license issued by a Licensing State shall
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be considered exempt under 4—299—02—4&@4@2—){4—)4 Rule 1200-02-10-
.04(2)(a)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).

y10.  Self luminous products containing radioactive material.

(i) Except for persons who manufacture, process, or produce self-luminous products
containing tritium, krypton-85, or promethium-147, any person is exempt from
these regulations to the extent that such person receives, possesses, uses,
transfers, owns or acquires tritium, krypton-85, promethium-147 in self luminous
products manufactured, processed, produced, imported, or transferred in
accordance with a specific license issued by the U.S. Nuclear Regulatory
Commission pursuant to Section 32.22 of 10 CFR Part 32, which license
authorizes the transfer of the product to persons who are exempt from regulatory
requirements.

2:(ii)  The exemption in 4200-02-10-04{2}{}4- Rule 1200-02-10-.04(2)(a)10(i) does not
apply to tritium, krypton-85, or promethium-147 used in products for frivolous
purposes or in toys or adornments.

3:(ili)  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 0.1 microcurie of radium-226 which were acquired prior to the effective
date of this regulation.

#9311, lonizing radiation measuring instruments containing, for purposes of internal calibration or
standardization, one or more sources of radioactive material; provided that:

() Each source contains no more than one exempt quantity set forth in Schedule
RHS 8-3;

2.(ii)  Each instrument contains no more than 10 exempt quantities. For purposes of
this subparagraph-{k) 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 cne or more of the exempt quantities in Schedule
RHS 8-3, provided that the sum of such fractions shall not exceed unity; and

3:(iil)  For purposes of this subparagraph{k} part, 0.05 microcuries of americium-241 is
considered an exempt quantity under Schedule RHS 8-3.

@12,

13, lonization chamber smoke detectors containing not more than 1° microcurie (uCi) of
americium-241 per detector in the form of a foil and designed to protect life and property
from fires.

(b) Any person who desires to apply radioactive material to, or to incorporate radioactive material

into, 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.

Subparagraph (a) of Paragraph (3) of Rule 1200-02-10-.04 Exemptions: Radioactive Materials Other Than Source
Material 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 (¢) and-{d} through (e) of this paragraph, any person is exempt from these
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regulations to the extent that such person receives, possesses, uses, transfers, owns, or acquires
radioactive material in individual quantltles each of whlch does not exceed the appllcable quantlty
set forth 1n Schedule RHS 8-3;

Subparagraph (b) of Paragraph (3) of Rule 1200-02-10-.04 Exemptions: Radioactive Materials Other Than Source
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,

under the general license formerly provided in subparagraph-RHS 7.203-A-2. this Chapter is

exempt from the requirements for a license set forth in this Chapter to the extent that such person

possesses, uses, transfers, or owns such radioactive material. Such-exemptiondoes-notapplyfor
ragisn-228,

Subparagraph (e) of Paragraph (3) of Rule 1200-02-10-.04 Exemptions: Radioactive Materials Other Than Source
Material is amended by adding subparagraph (e) so that, as amended, subparagraph (e) shall read as follows:

(e) No person may, for purposes of producing an increased radiation level, combine quantities of
radioactive material covered by this exemption so that the aggregate quantity exceeds the limits
set forth in Schedule RHS 8-3 in the Appendix to this Chapter, except for radioactive material
combined within a device placed in use before May 3, 1999, or as otherwise permitted by the
regulations in this Chapter.

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

Part 1 of subparagraph (b) 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,
part 1 shall read as follows:

1. The general license in subparagraph (a) of this paragraph applies only to radioactive
material contained in devices that have been manufactured or initially transferred and
labeled in accordance with the specifications contained in:

(i) A specific license issued by the Division pursuant to 4200-02-10-13{4) Rule
1200-02-10-.13(5), or

(ii) A specific license issued by the U.S. Nuclear Regulatory Commission pursuant
to 10 CFR 32 51 or an Agreement State e:—a—l:reensmg«State—that—au&henzes

prows;ons comparabie to Ru!e 1200 02 10 13(5).

Subpart (i) of Part 8 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 subpart, but not its items, and
substituting the following so that, as amended, subpart (ii), prior to its items, shall read as follows:

(ii) Shall within thirty (30) days after the transfer of a device to a specific licensee or
export, furnish a report to the Division. The report shall contain:

Subpart (ii) of Part 8 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 subpart and substituting the
following so that, as amended, Subpart (iii) shall read as follows:

(iii) Shall obtain written Division approval before transferring the device to any other
specific licensee not specifically identified in subpart (2}s38(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:

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

65



applies for and obtains an amendment to the license authorizing the
possession and use;

(1 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;

(1) Obtains manufacturer's or initial transferor's information concerning
maintenance that would be applicable under the specific license (such as
leak testing procedures); and

(V) 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,
part 14 shall read as follows:

14. Shall be subject to the bankruptcy notification requirement in paragraph (7) of Rule 1200-
02-10-.16(# if holding devices containing radioactive material that meet the following
criteria, based on the activity indicated on the label:

(i) At least 10 mCi (370MBq) of cesium-137;
(ii) At least 0.1 mCi (3.7 MBq) of strontium-90;
(iii) At least 1 mCi (37 MBq) of cobalt-60; &

(iv) At least 1 mCi (37 MBaq) of americium-241 or any other transuranic (i.e., element
with atomic number greater than uranium (92)),; or

(V) At least 0.1 mCi (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 provisions of subparagraphs (b) through (d) of this paragraph, radium-226
contained in the following products manufactured prior to the effective date of these rules.

1 Antiquities originally intended for use by the general public. For the purposes of this
paragraph, antiquities mean products originally intended for use by the general public
and distributed in the late 19th and early 20th centuries, such as radium emanator jars,
revigators, radium water jars, radon generators, refrigerator cards, radium bath salts, and

healing pads.

2. Intact timepieces containing greater than 0.037 MBq (1 uCi), 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.

5 Small radium sources containing no more than 0.037 MBq (1 uCi) of radium-226. For the
purposes of this paragraph, “small radium sources” means discrete survey instrument
check sources, sources contained in radiation measuring instruments, sources used in
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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 1200-02-05, 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.

(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:

: 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 description of the event, and the remedial action taken, must be furnished to the
Division at the address listed in Rule 1200-02-04-.07 within thirty (30) days);

2. Not abandon products containing radium-226 (the product, and any radioactive material
from the product, may only be disposed of according to Rule 1200-02-05-.127 of these
regulations or by transfer to a person authorized by a specific license to receive the
radium-226 in the product or as otherwise approved by the NRC or an Agreement State;

3. Not export products containing radium-226 except in accordance with 10 CFR Part 110;

4, Dispose of products containing radium-226 at a disposal facility authorized to dispose of
radioactive material in accordance with any Federal or State solid or hazardous waste
law, including the Solid Waste Disposal Act, as authorized under the Energy Policy Act of
2005, by transfer to a person authorized to receive radium-226 by a specific license
issued under this Chapter, or equivalent regulations of the NRC or an Agreement State,
or as otherwise approved by the NRC or an Agreement State; and

5. Respond to written requests from the Division to provide information relating to the
general license within thirty (30) calendar days of the date of the request, or other time
specified in the request. If the general licensee cannot provide the requested information
within the allotted time, it shall, within that same time period, request a longer period to
supply the information by 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,
assembly, disassembly, repair, or import of products containing radium-226, except that
timepieces may be disassembled and repaired.

Authority: T.C.A. §§ 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-.11 shall read as follows:

1200-02-10-.11 Filing of Application for Specific Licenses.
(1) Application for specific licenses shall be filed in duplicate on a form prescribed by the Division.
(2) The Division may at any time after the filing of the original application, and before the expiration of the

license, require further statements 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.

(3) Each application shall be signed by the applicant or licensee or a person duly authorized to act for and on
his behalf.
(4) An application for a license may include a request for a license authorizing one or more activities.
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(6)

(6)

(7)

(8)

In 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
that 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 material in the form of a sealed source or in a
device that contains the sealed source shall either:

(a) Identify 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 32.210; or

(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, 2007 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 operating experience, and the results of a recent leak test.

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(10)(a)2;

(c) Identification 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(10)(b)2; and

(d) Information identified in Rule 1200-02-10-.13(10)(a)3 on the PET drugs to be noncommercially
transferred to members of its consortium.

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

Paragraph (10) of Rule 1200-02-10-.13 Special Requirements for Issuance 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
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distribution radiopharmaceuticals containing radioactive material for use by persons authorized
pursuant to Chapter 1200-02-07 will be approved if:

1.

2.

The applicant satisfies the general requirements specified in Rule 1200-02-10-.12;
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
207.20(a);

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

The applicant submits information on the radionuclide; chemical and physical form;
packaging including maximum activity per vial, syringe, generator or other container of
the radioactive drug; and shielding provided by the packaging of the radioactive material
for safe handling and storage of radiopharmaceuticals by medical use licensees; and

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
commercial distribution. The label shall include the radiation symbol and the
words "CAUTION, RADIOACTIVE MATERIAL" or "DANGER, RADIOACTIVE
MATERIAL"; the name of the radioactive drug or its abbreviation; and the
quantity of radioactivity at a specified date and time. For radioactive drugs with a
half-life greater than one hundred (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 radiation symbol and the words "CAUTION, RADIOACTIVE
MATERIAL" or "DANGER, RADIOACTIVE MATERIAL" and an identifier that
ensures that the syringe, vial or other container can be correlated with the
information on the transport radiation shield label.

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

i

May prepare radiopharmaceuticals for medical use, as defined in subparagraph 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.

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

(i) This individual qualifies as an authorized nuclear pharmacist as defined in

subparagraph Rule 1200-02-07-.05(4),

(i) 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
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(c)

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

The actions authorized in parts 1 and 2 of this subparagraph are permitted in spite of
more restrictive language in license conditions.

May designate a pharmacist (as defined in paragraph1200-02-07-05(23) Rule 1200-02-
07 05 24 ) as an authorlzed nuclear pharmamst |f the—méwdual—&s—;deawﬁedas-ef—{Apm

(i) The individual was a nuclear pharmacist preparing only radioactive drugs
containing accelerator-produced radioactive material; and

(ii) The individual practiced at a pharmacy at a Government agency or Federally
recognized Indian Tribe before November 30, 2007 or at all other pharmacies
before August 8, 2009, or an earlier date as noticed by the NRC.

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
Agreement State as specified in Rule 1200-02-07-.25(1) with the written
attestation signed by a preceptor as required by Rule 1200-02-07-.25(2)(b); or

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

(i)

(iv)
mdw&dual—tmﬂ&—as—an—auﬂaenzed—nus&eawhamas&s&- The perrmt 1ssued 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 Indian Tribe before November 30, 2007 or at all other locations of use
before 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 date that the licensee allows, the individual to work as an authorized nuclear
pharmacist under subparts 2(i) and (iii) of this subparagraph.

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

Check each instrument for constancy and proper operation at the beginning of each day
of use. ;
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(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 Issuance of Specific Licenses is amended by
deleting 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. In 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.

3. Carbon-14 in units not exceeding 10 microcuries each.

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

Bt Iron-59 in units not exceeding 20 microcuries each.

6. Cobalt-57 in units not exceeding 10 microcuries each.

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

8. Mock lodine-125 in units not exceeding 0.05 microcurie of iodine-129 and 0.005
microcurie of americium-241 each.

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

i1 Identifying 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-57, selenium-75, or carbon-14; 50 microcuries of hydrogen-3 (tritium); 20
microcuries of iron-59; or Mock lodine-125 in units not exceeding 0.05 microcurie of
iodine-129 and 0.005 microcurie of americium-241 each; and

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

words, “Caution, Radioactive Material” and “Not for Internal or External Use in Humans or
Animals.”

(c) One—of The following statements—as—apprepriate; or a substantially similar statement which
contains the information called for in ere-af the following statements, appears on a label affixed to
each prepackaged unit or appears in a leaflet or brochure which accompanies the package:

1.

This radioactive material may be received, acquired, possessed and used only by
physicians, veterinarians in the practice of veterinary medicine, clinical laboratories or
hospitals and only for in vitro clinical or laboratory tests not involving internal or external
administration of the material, or the radiation there from, to human beings or animals. Its
receipt, acquisition, possession, use and transfer are subject to the regulations and a
general license of the U.S. Nuclear Regulatory Commission or of a state with which the
Commission has entered into an agreement for the exercise of regulatory authority.

(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. In 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 Issuance of Specific Licenses is amended by
deleting the paragraph and substituting the following so that, as amended, paragraph (15) shall read as follows:

(15)  Incorporation of naturally occurring and accelerator-produced radioactive material into 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 4208-02-10-04{2){§} Rule 1200-02-10-.04(2)(2)9 will
be approved if the application satisfies requirements equivalent to those contained in Section 32.26 of 10
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 Issuance of Specific Licenses is amended by
deleting the paragraph and substituting the following so that, as amended, paragraph (16) shall read as follows:

(16)  Special requirements for License to Manufacture or initially transfer ef calibration sources containing
americium-241, plutomum or radlum-226 for dlstnbutlon to persons generally |icensed under Rule 1200-
021010(4) o-the-requirements-set-fo 3¢

(a) An application for a specific license to manufacture or initially transfer calibration or reference
sources containing americium-241, plutonium, or radium-226 for distribution to persons generally
licensed under Rule 1200-02-10-.10(4) will be approved if:

1. The applicant satisfies the general requirement of Rule 1200-02-10-.12; and

2. The applicant submits sufficient information regarding each type of calibration or
reference source pertinent to evaluation of the potential radiation exposure, including:

(i)

(ii)
(iii)

(iv)

v)
(vi)

Chemical and physical form and maximum quantity of americium 241, plutonium
or radium-226 in the source;

Details of construction and design;

Details of the method of incorporation and binding of the americium-241,
plutonium or radium-226 in the source;

Procedures for and resulits of prototype testing of sources, which are designed to
contain more than 185 Bq (0.005 uCi) 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;

Details of quality control procedures to be followed in manufacture of the source;

Description of labeling to be affixed to the source or the storage container for the
source; and
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(b)

()

(vii) Any additional information, including experimental studies and tests, required by
the Division to facilitate a determination of the safety of the source.

Each source will contain no more than 185 kBq (5 uCi) of americium-241, plutonium or
radium-226.

The Division determines, with respect to any type of source containing more than 185 Bq
(0.005 uCi) of americium-241, plutonium or radium-2286, 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.

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 this
paragraph shall conduct prototype tests for any type of source which is designed to contain more
than 185 Bq (0.005 uCi) of americium-241, plutonium or radium-226, in the order listed, on each
of five prototypes of such source, which contains more than 185 Bq (0.005 uCi) of americium-
241, plutonium or radium-226, as follows:

1;

Initial measurement. The quantity of radioactive material deposited on the source shall be
measured by direct counting of the source.

Dry wipe test. The entire radioactive surface of the source shall be wiped with filter paper
with the application of moderate finger pressure. Removal of radioactive material from the
source shall be determined by measuring the radioactivity on the filter paper or by direct
measurement of the radioactivity on the source following the dry wipe.

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 radioactive material from 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.

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.
Removal of radioactive 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.

Dry wipe test. On completion of the preceding test in part 4 of this subparagraph, the dry
wipe test described in part 2 of this subparagraph shall be repeated.

Observations. Removal of more than 185 Bq (0.005 uCi) of radioactivity in any test
prescribed by this subparagraph shall be cause for rejection of the source design.
Results of prototype tests submitted to the Division shall be given in terms of radioactivity
in microcuries and percent of removal from the total amount of radicactive 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 ar a
substantially similar statement which contains the information called for in the following
statement:
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(d)

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 [PLUTONIUM OR RADIUM-226].
DO NOT TOUCH RADIOACTIVE PORTION OF THIS SOURCE.

Name of manufacturer or initial transferor

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 uCi) of
americium-241, plutonium or radium 226 prior to transferring the source to a general licensee
under Rule 1200-02-10-.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 pCi) of americium-241, plutonium, or radium-226. If any such test
discloses more than 185 Bq (0.005 uCi) 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.

Table 7-2 of Rule 1200-02-10-.13 Special Requirements for Issuance 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

Radioactive material *

Actinium-228
Americium-241
Americium-242
Americium-243
Antimony-124
Antimony-126
Barium-133
Barium-140
Bismuth-207
Bismuth-210
Cadmium-109
Cadmium-113
Calcium-45
Californium-252
Carbon-14

Cerium-141
Cerium-144
Cesium-134
Cesium-137
Chlorine-36
Chromium-51
Cobalt-60
Copper-64
Curium-242
Curium-243
Curium-244
Curium-245
Europium-152
Europium-154
Europium-155
Germanium-68
Gadolinium-153

responding to a release.

Release  Quantity Radioactive material ' Release Quantity

fraction (curies) fraction (curies)
0.001 4,000 Gold-198 0.01 30,000
0.001 2 Hafnium-172 0.01 400
0.001 2 Hafnium-181 0.01 7,000
0.001 2 Holmium-166m 0.01 100
0.01 4,000 Hydrogen-3 0.5 20,000
0.01 6,000 lodine-125 0.5 10
0.01 10,000 lodine-131 0.5 10
0.01 30,000 Indium-114m 0.01 1,000
0.01 5,000 Iridium-192 0.001 40,000
0.01 600 Iron-55 0.01 40,000
0.01 1,000 Iron-59 0.01 7,000
0.01 80 Krypton-85 1.0 6,000,000
0.01 20,000 Lead-210 0.01 8
0.001  9(20 mg) Manganese-56 0.01 60,000
0.01 50,000 Mercury-203 0.01 10,000
Non-GCo Molybdenum-99 0.01 30,000
0.01 10,000 Neptunium-237 0.001 2
0.01 300 Nickel-63 0.01 20,000
0.01 2,000 Niobium-94 0.01 300
0.01 3,000 Phosphorus-32 0.5 100
0.5 100 Phosphorus-33 0.5 1,000
0.01 300,000 Polonium-210 0.01 10
0.001 5,000 Potassium-42 0.01 9,000
0.01 200,000 Promethium-145 0.01 4,000
0.001 60 Promethium-147 0.01 4,000
0.001 3 Radium-226 0.001 100
0.001 4 Ruthenium-106 0.01 200
0.001 2 Samarium-151 0.01 4,000
0.01 500 Scandium-46 0.01 3,000
0.01 400 Selenium-75 0.01 10,000
0.01 3,000 Silver-110m 0.01 1,000
0.01 2,000 Sodium-22 0.01 9,000
0.01 5,000 Sodium-24 0.01 10,000
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Strontium-89
Strontium-90
Sulfur-35
Technetium-99
Technetium-99m
Tellurium-127m
Telurium-128m
Terbium-160
Thulium-170
Tin-113
Tin-123
Tin-126
Titanium-44
Vanadium-48
Xenon-133
Yitrium-91

1

0.01
0.01

05
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

1.0
0.04

3,000
90

900
10,000
400,000
5,000
5,000
4,000
4,000
10,000
3,000
1,000
100
7.000
900,000
2,000

Zinc-65 0.04
Zirconium-83 0.01
Zirconium-95 0.01
Any other beta-gamma emitter 0.1
Mixed fission products 0.01
Mixed corrosion products 0.01
Contaminated equipment beta-gamma 0.001
lrradiated material, any form other than

solid noncombustible 0.1
trradiated material, solid noncombustible 0.001
Mixed radioactive waste, beta-gamma 0.01
Packaged mixed waste, beta-gamma® 0.001
Any other alpha emitter 0.001
Contaminated equipment, alpha 0.0001
Packaged waste, alpha® 0.0001

Combinations of radioactive materials listed above ’

quantily of each radioactive material authorized to the quantity listed for that material in Table RHS 7-2 exceeds one.
2 Waste packaged in Type B containers does not require an emergency plan.
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5,000
400
5,000
10,000
1.000
10,000
10.000

1,000
10,000
1,00¢
10,000

20
20

For combinations of radioactive materials, consideration of the need for an emergency plan is required i the sum of the ratios of the



Authority: T.C.A. §§ 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 following so that, as amended, Rule 1200-02-10-.16 shall read as follows:

(1

(2)

3)

(4)

®)

(6)

)

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.

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.

Each licensee authorized under Rule 1200-02-10-.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 all transfers of
such devices to persons generally licensed under Rule 1200-02-10-.10(2) or, if no transfers have
been made during the reporting period, the report shall so indicate. For all transfers the report
shall identify each general licensee by name and address, an individual by name and/or position
who may constitute a point of contact between the 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).

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.

Each licensee preparing technetium-99m radiopharmaceuticals from molybdenum-99/technetium-99m
generators or rubidium-82 from strontium-82/rubidium-82 generators shall test the generator eluates for
molybdenum-99 breakthrough or strontium-82 and strontium-85 contamination, respectively, in
accordance with Rule 1200-02-07-.41. The licensee shall record the results of each test and retain each
record for three (3) years after the record is made.

Each specific licensee and each general licensee meeting the criteria of part Rule 1200-02-10-.10(2)(c)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 defined in 11 U.S.C. 101(2)) of the licensee;

(b) Include in the notification required in subparagraph {#}(a) of this ##e paragraph the bankruptcy
court in which the petition for bankruptcy was filed; and

(c) Include in the notification required in subparagraph (#Xa) of this rule paragraph the date of the
filing of the petition.
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(8) When temporary job-sites are authorized on a specific license, radioactive material may be used at
temporary job-sites, in areas not under exclusive federal jurisdiction, throughout the State of Tennessee.

(9) 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 consortium does not
relieve the licensee from complying with applicable FDA, other Federal, and Agreement State
requirements governing radioactive drugs.

(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:

y Satisfy the labeling requirements in Rule 1200-02-10-.13(10)(a)4 for each PET
radioactive drug transport radiation shield and each syringe, vial, or other container used
to hold a PET radioactive drug intended for noncommercial distribution to members of its
consortium, and

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
procedural, radioactivity measurement, instrument test, instrument check, and instrument
adjustment requirements in Rule 1200-02-10-.13(10)(c).

(c) A licensee that is a pharmacy authorized under Rule 1200-02-10-.11(8) to produce PET
radioactive drugs for noncommercial transfer to medical use licensees in its consortium shall
require that any individual that 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

2 An individual under the supervision of an authorized nuclear pharmacist as specified in
Rule 1200-02-07-.18.

(d) A pharmacy, authorized under Rule 1200-02-10-.11(8) to produce PET radioactive drugs for
noncommercial 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(10)(b)5.

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

Rule 1200-02-10-.29 Reciprocal Recognition of Licenses is amended by adding 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. If the jurisdictional status is unknown, the
Federal agency should be contacted to determine if the job site is under exclusive Federal jurisdiction.

(a) In areas of exclusive Federal jurisdiction, 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:
Filing a NRC Form-241 in accordance with 10 CFR 150.20(b); or
2. By applying for a specific NRC license.
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(5) 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. §§ 68-202-201 et seq. and 4-5-201 et seq.

Chapter 1200-02-11
Licensing Requirements for Land Disposal of Radioactive Waste

Amendments
Subparagraph (c) of paragraph (1) of Rule 1200-02-11-.14 Transfer of License is amended by adding the words *,
required by Rule 1200-02-11-.19(1)(e) and (f),” between the words “care” and “will" so that, as amended,
subparagraph (c) shall read as follows:

(c) That any funds and necessary records for care, required by Rules 1200-02-11-.19(1)(e) and (f),
will be transferred to the disposal site owner;

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