Legend: (Proposed Amendments)

Single-Underline = Proposed new language

[Bold Print and Brackets] = Current language proposed for deletion
Regular Print = Current language

(No change.) = No changes are being considered for designated subdivisions

§289.202. Standards for Protection Against Radiation from Radioactive Materials.
(a) - (e) (No change.)
(f) Occupational dose limits for adults.
(1) - (2) (No change.)

(3) When the external exposure is determined by measurement with an external
personal monitoring device, the deep-dose equivalent shall be used in place of the effective dose
equivalent, unless the effective dose equivalent is determined by a dosimetry method approved
by the agency. The assigned deep dose equivalent shall be for the portion of the body receiving
the highest exposure. The assigned shallow-dose equivalent shall be the dose averaged over the
contiguous 10 square centimeters (cm?) of skin receiving the highest exposure.

(4) - (7) (No change.)
(&) - (i) (No change.)

() Determination of occupational dose for the current year.

(1) - (3) (No change.)

(4) If the licensee 1s unable to obtain a complete record of an individual’s current
occupational dose while employed by any other licensee, the licensee shall assume in
establishing administrative controls in accordance with subsection (f)(7) [(f)(8)] of this section
for the current year, that the allowable dose limit for the individual is reduced by 1.25 rems
(12.5 millisieverts (mSv)) for each quarter; or 416 mrem (4.16 mSv) for each month for which
records were unavailable and the individual was engaged in activities that could have resulted in
occupational radiation exposure.

(5) - (6) (No change.)
(k) - (o) (No change.)

(p) General surveys and monitoring.

(1) (No change.)
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(2) The licensee shall ensure that instruments and equipment used for quantitative
radiation measurements, for example, dose rate and effluent monitoring, are operable and
calibrated:

(A) - (D) (No change.)

(E) at an accuracy within 20% of the true radiation level, or inclusive of an
appropriate efficiency associated with quantitative counting equipment.

(3) - (4) (No change.)
(9) - (x) (No change.)

(y) Security and control of licensed sources of radiation.

(1) - (2) (No change.)

(3) 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.

(z) - (ee) (No change.)
(ff) General requirements for waste management.

(1) Unless otherwise exempted, a licensee shall discharge, treat, or decay licensed
material or transfer waste for disposal only:

(A) by transfer to an authorized recipient as provided in subsection (jj) of
this section, §289.252 of this title (relating to Licensing of Radioactive Material), [§289.254 of
this title (relating to Licensing of Radioactive Waste Processing and Storage Facilities),]
§289.257 of this title (relating to Packaging and Transportation of Radioactive Material),
§289.259 of this title (relating to Licensing of Naturally Occurring Radioactive Material
(NORM)), or to the United States Department of Energy (DOE);

(B) - (C) (No change.)

(D) as authorized in accordance with paragraph (2) of this subsection, and
subsections (gg), [and] (hh), and (fff) of this section.

(2) - (3) (No change.)

(4) Licensed material as defined in §289.201(b)(15)(C) - (E) of this title may be
disposed of in accordance with Title 10, CFR, Part 61, even though it is not defined as low level
radioactive waste. Therefore, any licensed byproduct material being disposed of at a facility, or
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transferred for ultimate disposal at a facility licensed under Title 10, CFR. Part 61, shall meet the
requirements of this chapter.

(5) A licensee may dispose of byproduct material, as defined in
§289.201(b)(15)(C) - (E) of this title, at a disposal facility authorized to dispose of such material
in accordance with any Federal or State solid or hazardous waste law.

(6) Any licensee shipping byproduct material as defined in §289.201(b)(15)(C) -
(E) of this title intended for ultimate disposal at a land disposal facility licensed under Title 10,
CFR, Part 61 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 in accordance with §289.257(gg) of this title.

(gg) - (kk) (No change.)

(11) General provisions for records.

(1) - (3) (No change.)

(4) Records required in accordance with §289.201(d) of this title, and subsections
(mm) - (00) and (ss) - (uu) [, (tt), and (uu)] of this section shall include the date and the
identification of individual(s) making the record, and, as applicable, a unique identification of
survey instrument(s) used, and an exact description of the location of the survey. Records of
receipt, transfer, and disposal of sources of radiation shall uniquely identify the source of
radiation.

(5) (No change.)
(mm) - (bbb) (No change.)
(cce) Vacating premises.

(1) (No change.)

(2) The licensee or person possessing non-exempt radioactive material shall
decommission the premises to a degree consistent with subsequent use as an unrestricted area
and in accordance with the requirements of subsection (ddd) of this section [or, for uranium
recovery and byproduct material disposal facilities licensed in accordance with §289.260 of
this title, subsection (eee) of this section].

(ddd) Radiological requirements for license termination.

(1) General provisions and scope.

(A) The requirements in this section apply to the decommissioning of
facilities licensed in accordance with §289.252 of this title [(relating to Licensing of

Proposed - 3



Radioactive Material), §289.254 of this title (relating to Licensing of Radioactive Waste
Processing and Storage Facilities)], §289.255 of this title [(relating to Radiation Safety
Requirements and Licensing and Registration Procedures for Industrial Radiography)],
and §289.258 of this title (relating to Licensing and Radiation Safety Requirements for
Irradiators). [The requirements do not apply to uranium recovery and byproduct material
disposal facilities already subject to the requirements of §289.260 of this title (relating to
Licensing of Uranium Recovery and Byproduct Material Disposal Facilities).]

(B) - (D) (No change.)
(2) - (5) (No change.)

(eee) Limits for contamination of soil, surfaces of facilities and equipment, and
vegetation.

(1) (No change.)

(2) No licensee shall possess, receive, use, or transfer radioactive material in such
a manner as to cause contamination of soil in unrestricted areas, to the extent that the
contamination exceeds, on a dry weight basis, the concentration limits specified in:

(A) subsection (ddd) [(ggg)(8)] of this section; or

(B) the effluent concentrations in Table 1I, Column 2 of subsection
(ggg)(2)(F) of this section, with the units changed from microcuries per milliliter to microcuries
per gram, for radionuclides not specified in [subsection (ggg)(8) of this section or] paragraph
(4) of this subsection.

(3) - (6) (No change.)
(fff) Exemption of specific wastes.
(1) - (3) (No change.)

(4) Any licensee|, except those licensed in accordance with §289.254 of this
title,] may, upon agency approval of procedures required in paragraph (6) of this subsection,
discard licensed material included in subsection (ggg)(7) of this section, provided that it does not
exceed the concentration and total curie limits contained therein, in a Type I municipal solid
waste site as defined in the Municipal Solid Waste Regulations of the authorized regulatory
agency (30 Texas Administrative Code Chapter 330), unless such licensed material also contains
hazardous waste, as defined in §3(15) of the Solid Waste Disposal Act, Health and Safety Code,
Chapter 361. Any licensed material included in subsection (ggg)(7) of this section and which is
a hazardous waste as defined in the Solid Waste Disposal Act may be discarded at a facility
authorized to manage hazardous waste by the authorized regulatory agency.

(5) - (8) (No change.)
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(9) Licensed material discarded under this section is exempt from the
requirements of §289.252(ff) [§289.252(t)] of this title.

(ggg) Appendices.

(1) (No change.)

(2) Annual limits on intake (ALI) and derived air concentrations (DAC) of
radionuclides for occupational exposure; effluent concentrations; concentrations for release to
sanitary sewerage.

(A) - (D) (No change.)

(E) List of elements.

Figure: 25 TAC §289.202(ggg)(2)(E) [Figure: 25 TAC §289.202(ggg)(2)(E)]

(F) Tables--Values for annual limits. The following tables contain values
for annual limits on intake (ALI) and derived air concentrations (DAC) of radionuclides for
occupational exposure; effluent concentrations; concentrations for release to sanitary sewerage:

Figure: 25 TAC §289.202(ggg)(2)(F) [Figure: 25 TAC §289.202(ggg)(2)(F)]

(3) - (7) (No change.)

[(8) Soil contamination limits for selected radionuclides (for use in subsection
(eee) of this section).]

[Figure: 25 TAC §289.202(ggg)(8)]
(8) [(9)] Cumulative occupational exposure form. The following, BRC Form
202-2, is to be used to document cumulative occupational exposure history: (Please find BRC

Form 202-2 at the end of this section.)

Figure: 25 TAC §289.202(ggg)(8) [Figure: 25 TAC §289.202(ggg)(9)]

(9) [(10)] Occupational exposure form. The following, BRC Form 202-3, is to be
used to document occupational exposure record for a monitoring period: (Please find BRC Form
202-3 at the end of this section.)

Figure: 25 TAC §289.202(ggg)(9) [Figure: 25 TAC §289.202(ggg)(10)]

(hhh) Requirements for nationally tracked sources.
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(1) Reports of transactions involving nationally tracked sources. Each licensee
who manufactures, transfers, receives, disassembles, or disposes of a nationally tracked source
shall complete and submit to NRC a National Source Tracking Transaction Report as specified in
the following subparagraphs for each type of transaction.

(A) - (G) (No change.)

(H) Each licensee that possesses Category 1 nationally tracked sources
listed in paragraph (2) of this subsection shall report its initial inventory of Category 1 nationally
tracked sources to the National Source Tracking System by January 31, 2009 [November 15,
2007]. Each licensee that possesses Category 2 nationally tracked sources listed in paragraph (2)
of this subsection shall report its initial inventory of Category 2 nationally tracked sources to the
National Source Tracking System by January 31, 2009 [November 30, 2007]. The information
may be submitted to NRC by using any of the methods identified by subparagraph (F)(1) through
(iv) of this paragraph. The initial inventory report shall include the following information:

(1) - (vi) (No change.)

(2) - (3) (No change.)
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Figure: 25 TAC §289.202(ggg)(2)(E)

Name

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

Symbol

Ac
Al
Am
Sb
Ar
As
At
Ba
Bk
Be
Bi1
Br
Cd
Ca
Cf
C
Ce
Cs
Cl
Cr
Co
Cu
Cm
Dy
Es
Er
Fu
Fm
F
Fr
Gd
Ga
Ge
Au
Hf
Ho
H
In
|

Ir
Fe

Atomic
Number
89
13
95
51
18
33
85
56
97
4
83
35
48
20
98
6
58
55
17
24
27
29
96
66
99
68
63
100
9
87
64
31
32
79
72
67
1
49
53
77
26

Name

Mercury
Molybdenum
Neodymium
Neptunium
Nickel
Niobium
Nitrogen
Osmium
Oxygen
Palladium
Phosphorus
Platinum
Plutonium
Polonium
Potassium

Praseodymium

Promethium
Protactinium
Radium
Radon
Rhodium
Rubidium
Ruthenium
Samarium
Scandium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
Technetium
Tellurium
Terbium
Thallium
Thorium
Thulium
Tin
Titanium
Tungsten
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Symbol

Mo
Nd
Np
Ni

Nb

Os
Pd

Pt
Pu
Po
K
Pr
Pm
Pa
Ra

Rh
Rb
Ru
Sm

Se
Si
Ag
Na
Sr

Ta
Tc
Te
Tb
Tl
Th
Tm
Sn
Ti

Atomic
Number
80
42
60
93
28
41
7
76
8
46
15
78
94
84
19
59
61
91
88
86
45
37
44
62
21
34
14
47
11
38
16
73
43
52
65
81
90
69
50
22
74



Name Symbol

Krypton Kr
Lanthanum La
Lead Pb
Lutetium Lu

Magnesium Mg
Manganese Mn
Mendelevium Md

Atomic Name
Number

36 Uranium
57 Vanadium
82 Xenon

71 Ytterbium
12 Yttrium
25 Zinc

101 Zirconium

Figure: 25 TAC §289.202(ggg)(2)(F)

Symbol

Xe
Yb

/n
Zr
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Table I Table I1 Table IIT
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
1 Hydrogen-3 Water, DAC includes skin
absorption 8E+4 8E+4 2E-5 1E-7 1E-3 1E-2
Gas (HT or T,) Submersion': Use above values as HT and T, oxidize in air and in the body to HTO.
4 Beryllium-7 W, all compounds except 4E+4 2E+4 9E-6 3E-8 6E-4 6E-3
those given for Y
Y, oxides, halides and
nitrates - 2E+4 8E-6 3E-8 - -
4 Beryllium-10 W, see 'Be 1E+3 2E+2 6E-8 2E-10 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
Y, see 'Be - 1E+1 6E-9 2E-11 - -
6 Carbon-11° Monoxide - 1E+6 SE-4 2E-6 - -
Dioxide - 6E+5 3E-4 9E-7 - -
Compounds 4E+5 4E+5 2E-4 6E-7 6E-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-132 Submersion' - - 4E-6 2E-8 - -
8 Oxygen-15° Submersion’ - - 4E-6 2E-8 - -
9 Fluorine-18° D, fluorides of H, Li,
Na, K, Rb, Cs and Fr 5E+4 TE+4 3E-5 1E-7 - -
St wall
(5E+4) - - - 7E-4 7E-3
W, fluorides of Be, Mg,
Ca, Sr, Ba, Ra, Al, Ga,
In, T1, As, Sb, Bi, Fe,
Ru, Os, Co, Ni, Pd, Pt,
Cu, Ag, Au, Zn, Cd, Hg,
Sc, Y, Ti, Zr, V, Nb,
Ta, Mn, Tc and Re - 9E+4 4E-5 1E-7 - -
Y, lanthanum fluoride - 8E+4 3E-5 1E-7 - -
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 SE+3 2E-6 7E-9 SE-5 SE-4
12 Magnesium-28 D, all compounds except
those given for W TE+2 2E+3 7E-7 2E-9 9E-6 9E-5
W, oxides, hydroxides,
carbides, halides and
nitrates - 1E+3 SE-7 2E-9 - -
13 Aluminum-26 D, all compounds except
those given for W 4E+2 6E+1 3E-8 9E-11 6E-6 6E-5
W, oxides, hydroxides,
carbides, halides and
nitrates - 9E+1 4E-8 1E-10 - -
14 Silicon-31 D, all compounds except
those given for W and Y 9E+3 3E+4 1E-5 4E-8 1E-4 1E-3

W, oxides, hydroxides,
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Table I Table I1 Table IIT
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (1Ci) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
carbides and nitrates - 3E+4 1E-5 SE-8 - -
Y, aluminosilicate glass - 3E+4 1E-5 4E-8 - -
14 Silicon-32 D, see *'Si 2E+3 2E+2 1E-7 3E-10 - -
LLI wall
(3E+3) - - - 4E-5 4E-4
W, see *'Si - 1E+2 5E-8 2E-10 - -
Y, see *'Si - 5E+0 2E-9 7E-12 - -
15  Phosphorus-32 D, all compounds except
phosphates given for W 6E+2 9E+2 4E-7 1E-9 9E-6 9E-5
W, phosphates of Zn?",
S3+’ Mg%, Fe3+, Bi**
and lanthanides - 4E+2 2E-7 SE-10 - -
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 4E-9 - -
16  Sulfur-35 Vapor - 1E+4 6E-6 2E-8 - -
D, sulfides and sulfates,
except those given for W 1E+4 2E+4 7E-6 2E-8 - -
LLI wall
(8E+3) - - - 1E-4 1E-3
W, elemental sulfur and 6E+3
sulfides of Sr, Ba, Ge,
Sn, Pb, As, Sb, Bi, Cu,
Ag, Au, Zn, Cd, Hg, W and
Mo. Sulfates of Ca, Sr,
Ba, Ra, As, Sb and Bi - 2E+3 9E-7 3E-9 - -
17  Chlorine-36 D, chlorides of H, Li,
Na, K, Rb, Cs and Fr 2E+3 2E+3 1E-6 3E-9 2E-5 2E-4
W, chlorides of lantha-
nides, 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 - 2E+2 1E-7 3E-10 - -
17 Chlorine-38> D, see *°Cl 2E+4 4E+4 2E-5 6E-8 - -
St wall
(3E+4) - - - 3E-4 3E-3
W, see *°Cl - SE+4 2E-5 6E-8 - -
17  Chlorine-39° D, see *Cl 2E+4 5E+4 2E-5 7E-8 - -
St wall
(4E+4) - - - 5E-4 SE-3
W, see *°Cl - 6E+4 2E-5 8E-8 - -
18  Argon-37 Submersion’ - - 1E+0 6E-3 - -
18 Argon-39 Submersion' - - 2E-4 8E-7 - -
18 Argon-41 Submersion’ - - 3E-6 1E-8 - -
19  Potassium-40 D, all compounds 3E+2 4E+2 2E-7 6E-10 4E-6 4E-5
19  Potassium-42 D, all compounds SE+3 SE+3 2E-6 7E-9 6E-5 6E-4
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Table I Table I1 Table IIT
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
19  Potassium-43 D, all compounds 6E+3 9E+3 4E-6 1E-8 9E-5 9E-4
19  Potassium-44° D, all compounds 2E+4 TE+4 3E-5 9E-8 - -
St wall
(4E+4) - - - S5E-4 SE-3
19  Potassium-45° D, all compounds 3E+4 1E+5 SE-5 2E-7 - -
St wall
(5E+4) - - - 7E-4 7E-3
20  Calcium-41 W, all compounds 3E+3 4E+3 2E-6 - - -
Bone surf Bone surf
(4E+3) (4E+3) - SE-9 6E-5 6E-4
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 TE+3 2E+4 9E-6 3E-8 1E-4 1E-3
21 Scandium-44m Y, all compounds SE+2 TE+2 3E-7 1E-9 7E-6 7E-5
21 Scandium-44 Y, all compounds 4E+3 1E+4 SE-6 2E-8 SE-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 3E+3 1E-6 4E-9 - -
LLI wall
(3E+3) - - - 4E-5 4E-4
21 Scandium-48 Y, all compounds 8E+2 1E+3 6E-7 2E-9 1E-5 1E-4
21  Scandium-49* Y, all compounds 2E+4 SE+4 2E-5 8E-8 3E-4 3E-3
22 Titanium-44 D, all compounds except
those given for W and Y 3E+2 1E+1 SE-9 2E-11 4E-6 4E-5
W, oxides, hydroxides,
carbides, halides and
nitrates - 3E+1 1E-8 4E-11 - -
Y, SrTi0 - 6E+0 2E-9 8E-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 1E-5 4E-8 - -
23 Vanadium-47° D, all compounds except
those given for W 3E+4 8E+4 3E-5 1E-7 - -
St wall
(3E+4) - - - 4E-4 4E-3
W, oxides, hydroxides,
carbides and halides - 1E+5 4E-5 1E-7 - -
23 Vanadium-48 D, see MAY4 6E+2 1E+3 5E-7 2E-9 9E-6 9E-5
W, see 17V - 6E+2 3E-7 9E-10 - -
23 Vanadium-49 D, see 1y TE+4 3E+4 1E-5 - - -
LLI wall Bone surf
(9E+4) (B3E+4) - SE-8 1E-3 1E-2
W, see 17V - 2E+4 8E-6 2E-8 - -
24 Chromium-48 D, all compounds except
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Table I Table 1T Table III
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
those given for W and Y 6E+3 1E+4 SE-6 2E-8 8E-5 8E-4
W, halides and nitrates - TE+3 3E-6 1E-8 - -
Y, oxides and hydroxides - 7TE+3 3E-6 1E-8 - -
24 Chromium-49> D, see “*Cr 3E+H4 8E+4 4E-5 1E-7 4E-4 4E-3
W, see *Cr - 1E+5 4E-5 1E-7 - -
Y, see ¥Cr - 9E+4 4E-5 1E-7 - -
24 Chromium-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-6 3E-8 - -
25  Manganese-51° D, all compounds except
those given for W 2E+4 SE+4 2E-5 7E-8 3E-4 3E-3
W, oxides, hydroxides,
halides and nitrates - 6E+4 3E-5 8E-8 - -
25 Manganese-52m° D, see >'Mn 3E+4 9E+4 4E-5 1E-7 - -
St wall
(4E+4) - - - 5E-4 5E-3
W, see *'Mn - 1E+5 4E-5 1E-7 - -
25  Manganese-52 D, 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-6 - 7E-4 7E-3
Bone surf
- (2E+4) - 3E-8 - -
W, see *'Mn - 1E+4 5E-6 2E-8 - -
25  Manganese-54 D, see °'Mn 2E+3 9E+2 4E-7 1E-9 3E-5 3E-4
W, see *'Mn - 8E+2 3E-7 1E-9 - -
25  Manganese-56 D, see °'Mn 5E+3 2E+4 6E-6 2E-8 7E-5 7E-4
W, see *'Mn - 2E+4 9E-6 3E-8 - -
26  Iron-52 D, all compounds except
those given for W 9E+2 3E+3 1E-6 4E-9 1E-5 1E-4
W, oxides, hydroxides
and halides - 2E+3 1E-6 3E-9 - -
26 Iron-55 D, see “’Fe 9E+3 2E+3 8E-7 3E-9 1E-4 1E-3
W, see *°Fe - 4E+3 2E-6 6E-9 - -
26  Iron-59 D, see ’Fe 8E+2 3E+2 1E-7 5E-10 1E-5 1E-4
W, see *°Fe - 5E+2 2E-7 7E-10 - -
26  Iron-60 D, see ’Fe 3E+1 6E+0 3E-9 9E-12 4E-7 4E-6
W, see **Fe - 2E+1 8E-9 3E-11 - -
27  Cobalt-55 W, all compounds except
those given for Y 1E+3 3E+3 1E-6 4E-9 2E-5 2E-4
Y, oxides, hydroxides,
halides and nitrates - 3E+3 1E-6 4E-9 - -
27  Cobalt-56 W, see >°Co 5E+2 3E+2 1E-7 4E-10 6E-6 6E-5
Y, see *Co 4E+2 2E+2 8E-8 3E-10 - -
27  Cobalt-57 W, see >Co 8E+3 3E+3 1E-6 4E-9 6E-5 6E-4
Y, see *Co 4E+3 TE+2 3E-7 9E-10 - -
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Table I Table 1T Table III
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
27  Cobalt-58m W, see >°Co 6E+4 9E+4 4E-5 1E-7 8E-4 8E-3
Y, see *Co - 6E+4 3E-5 9E-8 - -
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 1E+6 4E+6 2E-3 6E-6 - -
St wall
(1E+6) - - - 2E-2 2E-1
Y, see *Co - 3E+6 1E-3 4E-6 - -
27  Cobalt-60 W, see >°Co 5E+2 2E+2 7E-8 2E-10 3E-6 3E-5
Y, see *Co 2E+2 3E+1 1E-8 5E-11 - -
27  Cobalt-61° W, see >°Co 2E+4 6E+4 3E-5 9E-8 3E-4 3E-3
Y, see *Co 2E+4 6E+4 2E-5 8E-8 - -
27  Cobalt-62m’ W, see >Co 4E+4 2E+5 7E-5 2E-7 - -
St wall
(5E+4) - - - 7E-4 7E-3
Y, see *Co - 2E+5 6E-5 2E-7 - -
28  Nickel-56 D, all compounds except
those given for W 1E+3 2E+3 8E-7 3E-9 2E-5 2E-4
W, oxides, hydroxides
and carbides - 1E+3 5E-7 2E-9 - -
Vapor - 1E+3 SE-7 2E-9 - -
28  Nickel-57 D, see **Ni 2E+3 5E+3 2E-6 7E-9 2E-5 2E-4
W, see *°Ni - 3E+3 1E-6 4E-9 - -
Vapor - 6E+3 3E-6 9E-9 - -
28  Nickel-59 D, see *°Ni 2E+4 4E+3 2E-6 5E-9 3E-4 3E-3
W, see *°Ni - TE+3 3E-6 1E-8 - -
Vapor - 2E+3 8E-7 3E-9 - -
28  Nickel-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 - S8E+2 3E-7 1E-9 - -
28  Nickel-65 D, see *°Ni SE+3 2E+4 1E-5 3E-8 1E-4 1E-3
W, see *°Ni - 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-9 - -
LLI wall
(5E+2) - - - 6E-6 6E-5
W, see *°Ni - 6E+2 3E-7 9E-10 - -
Vapor - 3E+3 1E-6 4E-9 - -
29  Copper-60* D, all compounds except
those given for W and Y 3E+4 9E+4 4E-5 1E-7 - -
St wall
(3E+4) - - - 4E-4 4E-3
W, sulfides, halides
and nitrates - 1E+5 5E-5 2E-7 - -
Y, oxides and hydroxides- 1E+5 4E-5 1E-7 - -
29 Copper-61 D, see “’Cu 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3
W, see °Cu - 4E+4 2E-5 6E-8 - -
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Table 1
Occupational Values

Table II
Effluent

Table 111
Releases to

Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
Y, see Cu - 4E+4 1E-5 5E-8 - -
29  Copper-64 D, see “Cu 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3
W, see “Cu - 2E+4 1E-5 3E-8 - -
Y, see “°Cu - 2E+4 9E-6 3E-8 - -
29  Copper-67 D, see “Cu 5E+3 8E+3 3E-6 1E-8 6E-5 6E-4
W, see “Cu - 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 TE+4 3E-5 9E-8 - -
St wall
(3E+4) - - - 3E-4 3E-3
30  Zinc-65 Y, all compounds 4E+2 3E+2 1E-7 4E-10 SE-6 SE-5
30  Zinc-69m Y, all compounds 4E+3 7E+3 3E-6 1E-8 6E-5 6E-4
30 Zinc-69° Y, all compounds 6E+4 1E+5 6E-5 2E-7 8E-4 8E-3
30 Zinc-7lm Y, all compounds 6E+3 2E+4 7E-6 2E-8 8E-5 8E-4
30  Zinc-72 Y, all compounds 1E+3 1E+3 SE-7 2E-9 1E-5 1E-4
31 Gallium-65° D, all compounds except
those given for W SE+4 2E+5 7E-5 2E-7 - -
St wall
(6E+4) - - - 9E-4 9E-3
W, oxides, hydroxides,
carbides, halides and
nitrates - 2E+5 8E-5 3E-7 - -
31 Gallium-66 D, see ®Ga 1E+3 4E+3 1E-6 5E-9 1E-5 1E-4
W, see °Ga - 3E+3 1E-6 4E-9 - -
31 Gallium-67 D, see ®Ga TE+3 1E+4 6E-6 2E-8 1E-4 1E-3
W, see ©Ga - 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 ©Ga - 5E+4 2E-5 7E-8 - -
31 Gallium-70° D, see “°Ga 5E+4 2E+5 7E-5 2E-7 - -
St wall
(TE+4) - - - 1E-3 1E-2
W, see °Ga - 2E+5 8E-5 3E-7 - -
31 Gallium-72 D, see ®Ga 1E+3 4E+3 1E-6 5E-9 2E-5 2E-4
W, see ®Ga - 3E+3 1E-6 4E-9 - -
31 Gallium-73 D, see ®Ga 5E+3 2E+4 6E-6 2E-8 7E-5 7E-4
W, see ®Ga - 2E+4 6E-6 2E-8 - -
32 Germanium-66 D, all compounds except
those given for W 2E+4 3E+4 1E-5 4E-8 3E-4 3E-3
W, oxides, sulfides
and halides - 2E+4 8E-6 3E-8 - -
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Table I Table II Table 111
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (1Ci) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
32 Germanium-67° D, see °Ge 3E+4 9E+4 4E-5 1E-7 - -
St wall
(4E+4) - - - 6E-4 6E-3
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 - -
32 Germanium-69 D, see “Ge 1E+4 2FE+4 6E-6 2E-8 2E-4 2E-3
W, see “Ge - 8E+3 3E-6 1E-8 - -
32 Germanium-71 D, see “Ge 5E+5 4E+5 2E-4 6E-7 7E-3 7E-2
W, see *®Ge - 4E+4 2E-5 6E-8 - -
32 Germanium-75 D, see “Ge 4E+4 8E-+4 3E-5 1E-7 - -
St wall
(7E+4) - - - 9E-4 9E-3
W, see *®Ge - 8E+4 4E-5 1E-7 - -
32 Germanium-77 D, see “Ge 9E+3 1E+4 4E-6 1E-8 1E-4 1E-3
W, see ®Ge - 6E+3 2E-6 8E-9 - -
32 Germanium-78> D, see ®Ge 2E+4 2E+4 9E-6 3E-8 - -
St wall
(2E+4) - - - 3E-4 3E-3
W, see “Ge - 2FE+4 9E-6 3E-8 - -
33 Arsenic-69° W, all compounds 3E+4 1E+5 SE-5 2E-7 - -
St wall
(4E+4) - - - 6E-4 6E-3
33 Arsenic-707 W, all compounds 1E+4 SE+4 2E-5 7E-8 2E-4 2E-3
33 Arsenic-71 W, all compounds 4E+3 SE+3 2E-6 6E-9 SE-5 SE-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 7TE-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, all compounds 1E+3 1E+3 6E-7 2E-9 1E-5 1E-4
33 Arsenic-77 W, all compounds 4E+3 SE+3 2E-6 7E-9 - -
LLI wall
(5E+3) - - - 6E-5 6E-4
33 Arsenic-78> W, all compounds 8E+3 2E+4 9E-6 3E-8 1E-4 1E-3
34 Selenium-70° D, all compounds except
those given for W 2E+4 4E+4 2E-5 SE-8 1E-4 1E-3
W, oxides, hydroxides,
carbides and
elemental Se 1E+4 4E+4 2E-5 6E-8 - -
34 Selenium-73m’ D, see "Se 6E+4 2E+5 6E-5 2E-7 4E-4 4E-3
W, see ’Se 3E+4 1E+5 6E-5 2E-7 - -
34 Selenium-73 D, see "’Se 3E+3 1E+4 5E-6 2E-8 4E-5 4E-4
W, see "’Se - 2FE+4 7E-6 2E-8 - -
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Table I Table 1T Table III
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
34  Selenium-75 D, see Se SE+2 TE+2 3E-7 1E-9 TE-6 7E-5
W, see ’Se - 6E+2 3E-7 8E-10 - -
34  Selenium-79 D, see 3¢ 6E+2 S8E+2 3E-7 1E-9 8E-6 8E-5
W, see "°Se - 6E+2 2E-7 8E-10 - -
34 Selenium-81m? D, see °Se 4E+4 TE+4 3E-5 9E-8 3E-4 3E-3
W, see "°Se 2E+4 TE+4 3E-5 1E-7 - -
34  Selenium-81° D, see °Se 6E+4 2E+5 9E-5 3E-7 - -
St wall
(8E+4) - - - 1E-3 1E-2
W, see ’Se - 2E+5 1E-4 3E-7 - -
34 Selenium-832 D, see "°Se 4E+4 1E+5 5E-5 2E-7 4E-4 4E-3
W, see "°Se 3E+H4 1E+5 5E-5 2E-7 - -
35  Bromine-74m’ D, bromides of H, Li,
Na, K, Rb, Cs and Fr 1E+4 4E+4 2E-5 5E-8 - -
St wall
(2E+4) - - - 3E-4 3E-3
W, bromides of lantha-
nides, 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, Mn,
Tc and Re - 4E+4 2E-5 6E-8 - -
35  Bromine-74> D, see "™Br 2E+4 TE+4 3E-5 1E-7 - -
St wall
(4E+4) - - - 5E-4 5E-3
W, see "“"Br - 8E+4 4E-5 1E-7 - -
35  Bromine-75° D, see "“™Br 3E+H4 5E+4 2E-5 7E-8 - -
St wall
(4E+4) - - - 5E-4 5E-3
W, see "“"Br - 5E+4 2E-5 7E-8 - -
35  Bromine-76 D, see "“™Br 4E+3 5E+3 2E-6 7E-9 5E-5 5E-4
W, see "“"Br - 4E+3 2E-6 6E-9 - -
35  Bromine-77 D, see "“™Br 2E+4 2E+4 1E-5 3E-8 2E-4 2E-3
W, see "“"Br - 2E+4 8E-6 3E-8 - -
35  Bromine-80m D, see "“™Br 2E+4 2E+4 7E-6 2E-8 3E-4 3E-3
W, see "“™Br - 1E+4 6E-6 2E-8 - -
35  Bromine-80° D, see "™Br 5E+4 2E+5 8E-5 3E-7 - -
St wall
(9E+4) - - - 1E-3 1E-2
W, see "“"Br - 2E+5 9E-5 3E-7 - -
35  Bromine-82 D, see "“™Br 3E+3 4E+3 2E-6 6E-9 4E-5 4E-4
W, see "“"Br - 4E+3 2E-6 5E-9 - -
35  Bromine-83 D, see "“™Br 5E+4 6E+4 3E-5 9E-8 - -
St wall
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Table I Table II Table 111

Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALIL ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
(7E+4) - - - 9E-4 9E-3
W, see "*"Br - 6E-+4 3E-5 9E-8 - -
35  Bromine-84> D, see "™Br 2E+4 6E+4 2E-5 8E-8 - -
St wall
(3E+4) - - - 4E-4 4E-3
W, see "“"Br - 6E+4 3E-5 9E-8 - -
36  Krypton-74> Submersion’ - - 3E-6 1E-8 - -
36  Krypton-76 Submersion' - - 9E-6 4E-8 - -
36  Krypton-77 Submersion’ - - 4E-6 2E-8 - -
36  Krypton-79 Submersion' - - 2E-5 7E-8 - -
36  Krypton-81 Submersion’ - - 7E-4 3E-6 - -
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-6 9E-9 - -
37  Rubidium-79° D, all compounds 4E+4 1E+5 SE-5 2E-7 - -
St wall
(6E+4) - - - 8E-4 8E-3
37  Rubidium-81m’ D, all compounds 2E+5 3E+S 1E-4 SE-7 - -
St wall
(3E+5) - - - 4E-3 4E-2
37  Rubidium-81 D, all compounds 4E+4 SE+4 2E-5 7E-8 5E-4 SE-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 6E+2 1E+3 4E-7 1E-9 9E-6 9E-5
37  Rubidium-84 D, all compounds SE+2 8E+2 3E-7 1E-9 7E-6 7E-5
37  Rubidium-86 D, all compounds SE+2 8E+2 3E-7 1E-9 7E-6 7E-5
37  Rubidium-87 D, all compounds 1E+3 2E+3 6E-7 2E-9 1E-5 1E-4
37  Rubidium-88> D, all compounds 2E+4 6E+4 3E-5 9E-8 - -
St wall
(3E+4) - - - 4E-4 4E-3
37  Rubidium-89* D, all compounds 4E+4 1E+5 6E-5 2E-7 - -
St wall
(6E+4) - - - 9E-4 9E-3
38  Strontium-80° D, all soluble compounds
except SrTiO 4E+3 1E+4 5E-6 2E-8 6E-5 6E-4
Y, all insoluble com-
pounds and SrTiO - 1E+4 5SE-6 2E-8 - -
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Table I Table 1T Table III
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
38  Strontium-81° D, see “°Sr 3E+4 8E+4 3E-5 1E-7 3E-4 3E-3
Y, see ¥Sr 2E+4 SE+4 3E-5 1E-7 - -
38  Strontium-82 D, see *°Sr 3E+2 4E+2 2E-7 6E-10 - -
LLI wall
(2E+2) - - - 3E-6 3E-5
Y, see *°Sr 2E+2 9E+1 4E-8 1E-10 - -
38  Strontium-83 D, see ¥Sr 3E+3 TE+3 3E-6 1E-8 3E-5 3E-4
Y, see ¥Sr 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 ¥Sr - 8E+5 4E-4 1E-6 - -
38  Strontium-85 D, see *°Sr 3E+3 3E+3 1E-6 4E-9 4E-5 4E-4
Y, see ¥Sr - 2E+3 6E-7 2E-9 - -
38  Strontium-87m D, see *°Sr 5E+4 1E+5 5E-5 2E-7 6E-4 6E-3
Y, see *°Sr 4E+4 2E+5 6E-5 2E-7 - -
38  Strontium-89 D, see 80gr 6E+2 8E+2 4E-7 1E-9 - -
LLI wall
(6E+2) - - - 8E-6 8E-5
Y, see ¥Sr 5E+2 1E+2 6E-8 2E-10 - -
38  Strontium-90 D, see *°Sr 3E+1 2E+1 8E-9 - - -
Bone surf Bone surf
(4E+1) (2E+1) - 3E-11 5E-7 5E-6
Y, see *°Sr - 4E+0 2E-9 6E-12 - -
38  Strontium-91 D, see ¥Sr 2E+3 6E+3 2E-6 8E-9 2E-5 2E-4
Y, see ¥Sr - 4E+3 1E-6 5E-9 - -
38  Strontium-92 D, see ¥Sr 3E+3 9E+3 4E-6 1E-8 4E-5 4E-4
Y, see ¥Sr - TE+3 3E-6 9E-9 - -
39 Yttrium-86m’ W, all compounds except
those given for Y 2E+4 6E+4 2E-5 8E-8 3E-4 3E-3
Y, oxides and hydroxides- SE+4 2E-5 8E-8 - -
39 Yttrium-86 W, see *mY 1E+3 3E+3 1E-6 5E-9 2E-5 2E-4
Y, see *my - 3E+3 1E-6 5E-9 - -
39 Yttrium-87 W, see *mY 2E+3 3E+3 1E-6 5E-9 3E-5 3E-4
Y, see *my - 3E+3 1E-6 5E-9 - -
39 Yttrium-88 W, see *mY 1E+3 3E+2 1E-7 3E-10 1E-5 1E-4
Y, see *mY - 2E+2 1E-7 3E-10 - -
39 Yttrium-90m W, see My SE+3 1E+4 5E-6 2E-8 1E-4 1E-3
Y, see *mY - 1E+4 5E-6 2E-8 - -
39 Yttrium-90 W, see My 4E+2 TE+2 3E-7 9E-10 - -
LLI wall
(5E+2) - - - 7E-6 7E-5
Y, see *my - 6E+2 3E-7 9E-10 - -
39 Yttrium-91m® W, see *mY 1E+5 2E+5 1E-4 3E-7 2E-3 2E-2
Y, see *mY - 2E+5 7E-5 2E-7 - -
39 Yttrium-91 W, see My 5E+2 2E+2 7E-8 2E-10 - -
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Table I Table 1T Table III
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
LLI wall
(6E+2) - - - 8E-6 8E-5
Y, see *mY - 1E+2 5E-8 2E-10 - -
39 Yttrium-92 W, see My 3E+3 9E+3 4E-6 1E-8 4E-5 4E-4
Y, see *my - 8E+3 3E-6 1E-8 - -
39 Yttrium-93 W, see *mY 1E+3 3E+3 1E-6 4E-9 2E-5 2E-4
Y, see *my - 2E+3 1E-6 3E-9 - -
39 Yttrium-94° W, see *mY 2E+4 8E+4 3E-5 1E-7 - -
St wall
(3E+4) - - - 4E-4 4E-3
Y, see *mY - 8E+4 3E-5 1E-7 - -
39 Yttrium-95° W, see My 4E+4 2E+5 6E-5 2E-7 - -
St wall
(5E+4) - - - 7E-4 7E-3
Y, see *mY - 1E+5 6E-5 2E-7 - -
40  Zirconium-86 D, all compounds except
those given for W and Y 1E+3 4E+3 2E-6 6E-9 2E-5 2E-4
W, oxides, hydroxides,
halides and nitrates - 3E+3 1E-6 4E-9 - -
Y, carbide - 2E+3 1E-6 3E-9 - -
40  Zirconium-88 D, see *zr 4E+3 2E+2 9E-8 3E-10 5E-5 5E-4
W, see ¥zr - 5E+2 2E-7 7E-10 - -
Y, see *Zr - 3E+2 1E-7 4E-10 - -
40  Zirconium-89 D, see *zr 2E+3 4E+3 1E-6 5E-9 2E-5 2E-4
W, see zr - 2E+3 1E-6 3E-9 - -
Y, see *Zr - 2E+3 1E-6 3E-9 - -
40  Zirconium-93 D, see ¥zr 1E+3 6E+0 3E-9 - - -
Bone surf Bone surf
(3E+3) (2E+1) - 2E-11 4E-5 4E-4
W, see ¥zr - 2E+1 1E-8 - - -
Bone surf
- (6E+1) - 9E-11 - -
Y, see *Zr - 6E+1 2E-8 - - -
Bone surf
- (TE+1) - 9E-11 - -
40  Zirconium-95 D, see ¥zr 1E+3 1E+2 5E-8 - 2E-5 2E-4
Bone surf
- (3E+2) - 4E-10 - -
W, see *Zr - 4E+2 2E-7 5E-10 - -
Y, see ¥zr - 3E+2 1E-7 4E-10 - -
40  Zirconium-97 D, see *Zr 6E+2 2E+3 8E-7 3E-9 9E-6 9E-5
W, see *Zr - 1E+3 6E-7 2E-9 - -
Y, see ¥zr - 1E+3 5E-7 2E-9 - -
41  Niobjum-88° W, all compounds except
those given for Y SE+4 2E+5 9E-5 3E-7 - -
St wall
(TE+4) - - - 1E-3 1E-2
Y, oxides and hydroxides - 2E+5 9E-5 3E-7 - -
41  Niobium-89° W, see **Nb 1E+4 4E+4 2E-5 6E-8 1E-4 1E-3
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Table I Table 1T Table III
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
(66 min)
Y, see ¥Nb - 4E+4 2E-5 5E-8 - -
41  Niobium-89 W, see **Nb 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 1E+3 3E+3 1E-6 4E-9 1E-5 1E-4
Y, see *¥*Nb - 2E+3 1E-6 3E-9 - -
41  Niobium-93m W, see **Nb 9E+3 2E+3 8E-7 3E-9 - -
LLI wall
(1E+4) - - - 2E-4 2E-3
Y, see **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 *¥*Nb - 2E+1 6E-9 2E-11 - -
41  Niobium-95m W, see **Nb 2E+3 3E+3 1E-6 4E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
Y, 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 2E-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, see **Nb 2E+4 8E+4 3E-5 1E-7 3E-4 3E-3
Y, see *¥*Nb - TE+4 3E-5 1E-7 - -
41  Niobium-98> W, see **Nb 1E+4 5E+4 2E-5 8E-8 2E-4 2E-3
Y, see *¥*Nb - 5E+4 2E-5 7E-8 - -
42 Molybdenum-90 D, all compounds except
those given for Y 4E+3 7E+3 3E-6 1E-8 3E-5 3E-4
Y, oxides, hydroxides
and MoS 2E+3 S5E+3 2E-6 6E-9 - -
42 Molybdenum-93m D, see **Mo 9E+3 2E+4 7E-6 2E-8 6E-5 6E-4
Y, see Mo 4E+3 1E+4 6E-6 2E-8 - -
42 Molybdenum-93 D, see *°Mo 4E+3 5E+3 2E-6 8E-9 5E-5 5E-4
Y, see **Mo 2E+4 2E+2 8E-8 2E-10 - -
42 Molybdenum-99 D, see *°Mo 2E+3 3E+3 1E-6 4E-9 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
Y, see Mo 1E+3 1E+3 6E-7 2E-9 - -
42 Molybdenum-101> D, see **Mo 4E+4 1E+5 6E-5 2E-7 - -
St wall
(5E+4) - - - 7E-4 7E-3
Y, see *’Mo - 1E+5 6E-5 2E-7 - -
43 Technetium-93m’ D, all compounds except
those given for W TE+4 2E+5 6E-5 2E-7 1E-3 1E-2
W, oxides, hydroxides,
halides and nitrates - 3E+5 1E-4 4E-7 - -
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Table I Table 1T Table III
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
43 Technetium-93 D, see ""Tc 3E+4 TE+4 3E-5 1E-7 4E-4 4E-3
W, see **™Tc - 1E+5 4E-5 1E-7 - -
43 Technetium-94m> D, see *™Tc 2E+4 4E+4 2E-5 6E-8 3E-4 3E-3
W, see **™Tc - 6E+4 2E-5 8E-8 - -
43 Technetium-94 D, see “™Tc 9E+3 2E+4 8E-6 3E-8 1E-4 1E-3
W, see **™Tc - 2E+4 1E-5 3E-8 - -
43 Technetium-95m D, see *™Tc¢ 4E+3 5E+3 2E-6 8E-9 5E-5 5E-4
W, see **™Tc - 2E+3 8E-7 3E-9 - -
43 Technetium-95 D, see **™Tc 1E+4 2E+4 9E-6 3E-8 1E-4 1E-3
W, see **™Tc - 2E+4 8E-6 3E-8 - -
43 Technetium-96m® D, see **™Tc 2E+5 3E+5 1E-4 4E-7 2E-3 2E-2
W, see **™Tc - 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 *™Tc - 2E+3 9E-7 3E-9 - -
43 Technetium-97m D, see “™Tc 5E+3 7E+3 3E-6 - 6E-5 6E-4
St wall
- (7E+3) - 1E-8 - -
W, see **™Tc - 1E+3 5E-7 2E-9 - -
43 Technetium-97 D, see *™Tc 4E+4 5E+4 2E-5 7E-8 5E-4 5E-3
W, see **™Tc - 6E+3 2E-6 8E-9 - -
43 Technetium-98 D, see “™Tc 1E+3 2E+3 7E-7 2E-9 1E-5 1E-4
W, see **™Tc - 3E+2 1E-7 4E-10 - -
43 Technetium-99m D, see “™Tc 8E+4 2E+5 6E-5 2E-7 1E-3 1E-2
W, see **™Tc - 2E+5 1E-4 3E-7 - -
43 Technetium-99 D, see “"Tc 4E+3 5E+3 2E-6 - 6E-5 6E-4
St wall
- (6E+3) - 8E-9 - -
W, see *™Tc - TE+2 3E-7 9E-10 - -
43 Technetium-101> D, see *™Tc 9E+4 3E+5 1E-4 5E-7 - -
St wall
(1E+5) - - - 2E-3 2E-2
W, see **™Tc - 4E+5 2E-4 5E-7 - -
43 Technetium-104> D, see **™Tc 2E+4 TE+4 3E-5 1E-7 - -
St wall
(3E+4) - - - 4E-4 4E-3
W, see *™Tc - 9E+4 4E-5 1E-7 - -
44 Ruthenium-94’ D, all compounds except
those given for W and Y 2E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, halides - 6E+4 3E-5 9E-8 - -
Y, oxides and hydroxides- 6E+4 2E-5 8E-8 - -
44 Ruthenium-97 D, see *Ru 8E+3 2E+4 8E-6 3E-8 1E-4 1E-3
W, see *Ru - 1E+4 5E-6 2E-8 - -
Y, see *Ru - 1E+4 5E-6 2E-8 - -
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Table I Table 1T Table III
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
44  Ruthenium-103 D, see “'Ru 2E+3 2E+3 7E-7 2E-9 3E-5 3E-4
W, see *Ru - 1E+3 4E-7 1E-9 - -
Y, see *Ru - 6E+2 3E-7 9E-10 - -
44  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-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
(2E+2) - - - 3E-6 3E-5
W, see “Ru - 5E+1 2E-8 8E-11 - -
Y, see *Ru - 1E+1 5E-9 2E-11 - -
45  Rhodium-99m D, all compounds except
those given for W and Y 2E+4 6E+4 2E-5 8E-8 2E-4 2E-3
W, halides - 8E+4 3E-5 1E-7 - -
Y, oxides and hydroxides- TE+4 3E-5 9E-8 - -
45 Rhodium-99 D, see "Rh 2E+3 3E+3 1E-6 4E-9 3E-5 3E-4
W, see "Rh - 2E+3 9E-7 3E-9 - -
Y, see "Rh - 2E+3 8E-7 3E-9 - -
45 Rhodium-100 D, see "Rh 2E+3 5E+3 2E-6 7E-9 2E-5 2E-4
W, see “"Rh - 4E+3 2E-6 6E-9 - -
Y, see "Rh - 4E+3 2E-6 5E-9 - -
45  Rhodium-101m D, see Rh 6E+3 1E+4 5E-6 2E-8 8E-5 8E-4
W, see “"Rh - 8E+3 4E-6 1E-8 - -
Y, see "Rh - 8E+3 3E-6 1E-8 - -
45  Rhodium-101 D, see "Rh 2E+3 5E+2 2E-7 7E-10 3E-5 3E-4
W, see “"Rh - 8E+2 3E-7 1E-9 - -
Y, see “™Rh - 2E+2 6E-8 2E-10 - -
45  Rhodium-102m D, see *"Rh 1E+3 5E+2 2E-7 7E-10 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
W, see "Rh - 4E+2 2E-7 5E-10 - -
Y, see "Rh - 1E+2 5E-8 2E-10 - -
45  Rhodium-102 D, see “™Rh 6E+2 9E+1 4E-8 1E-10 8E-6 8E-5
W, see "Rh - 2E+2 7E-8 2E-10 - -
Y, see "Rh - 6E+1 2E-8 8E-11 - -
45 Rhodium-103m’ D, see “™Rh 4E+5 1E+6 5E-4 2E-6 6E-3 6E-2
W, see “"Rh - 1E+6 5E-4 2E-6 - -
Y, see "Rh - 1E+6 5E-4 2E-6 - -
45  Rhodium-105 D, see *"Rh 4E+3 1E+4 5E-6 2E-8 - -
LLI wall
(4E+3) - - - 5E-5 5E-4
W, see "Rh - 6E+3 3E-6 9E-9 - -
Y, see "Rh - 6E+3 2E-6 8E-9 - -
45  Rhodium-106m D, see "Rh 8E+3 3E+4 1E-5 4E-8 1E-4 1E-3
W, see "Rh - 4E+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
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Table I Table 1T Table III
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
(9E+4) - - - 1E-3 1E-2
W, see *"Rh - 3E+5 1E-4 4E-7 - -
Y, see "Rh - 3E+5 1E-4 3E-7 - -
46  Palladium-100 D, all compounds except
those given for W and Y 1E+3 1E+3 6E-7 2E-9 2E-5 2E-4
W, nitrates - 1E+3 S5E-7 2E-9 - -
Y, oxides and hydroxides- 1E+3 6E-7 2E-9 - -
46  Palladium-101 D, see '"’Pd 1E+4 3E+4 1E-5 5E-8 2E-4 2E-3
W, see 'Pd - 3E+4 1E-5 5E-8 - -
Y, see '®Pd - 3E+4 1E-5 4E-8 - -
46  Palladium-103 D, see '“Pd 6E+3 6E+3 3E-6 9E-9 - -
LLI wall
(TE+3) - - - 1E-4 1E-3
W, see '°Pd - 4E+3 2E-6 6E-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
(4E+4) (2E+4) - 3E-8 5E-4 5E-3
W, see '°Pd - TE+3 3E-6 1E-8 - -
Y, see '°Pd - 4E+2 2E-7 6E-10 - -
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-9 - -
Y, see '°Pd - 5E+3 2E-6 6E-9 - -
47  Silver-102? D, all compounds except
those given for W and Y SE+4 2E+5 8E-5 2E-7 - -
St wall
(6E+4) - - - 9E-4 9E-3
W, nitrates and sulfides- 2E+5 9E-5 3E-7 - -
Y, oxides and hydroxides- 2E+5 8E-5 3E-7 - -
47  Silver-103? D, see '*Ag 4E+4 1E+5 4E-5 1E-7 5E-4 5E-3
W, see '?Ag - 1E+5 5E-5 2E-7 - -
Y, see 'ZAg - 1E+5 5E-5 2E-7 - -
47  Silver-104m? D, see '*Ag 3E+4 9E+4 4E-5 1E-7 4E-4 4E-3
W, see '?Ag - 1E+5 5E-5 2E-7 - -
Y, see 'ZAg - 1E+5 5E-5 2E-7 - -
47 Silver-104? D, see '“Ag 2E+4 TE+4 3E-5 1E-7 3E-4 3E-3
W, see '%Ag - 1E+5 6E-5 2E-7 - -
Y, see 'Ag - 1E+5 6E-5 2E-7 - -
47  Silver-105 D, see '“Ag 3E+3 1E+3 4E-7 1E-9 4E-5 4E-4
W, see '%Ag - 2E+3 7E-7 2E-9 - -
Y, see 'Ag - 2E+3 7E-7 2E-9 - -
47  Silver-106m D, see '?Ag 8E+2 TE+2 3E-7 1E-9 1E-5 1E-4
W, see 'ZAg - 9E+2 4E-7 1E-9 - -
Y, see 'Ag - 9E+2 4E-7 1E-9 - -
47  Silver-106” D, see '?Ag 6E+4 2E+5 8E-5 3E-7 - -
St. wall
(6E+4) - - - 9E-4 9E-3
W, see '?Ag - 2E+5 9E-5 3E-7 - -
Y, see 'ZAg - 2E+5 8E-5 3E-7 - -
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Table I Table 1T Table III
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
47  Silver-108m D, see '“Ag 6E+2 2E+2 8E-8 3E-10 9E-6 9E-5
W, see 'ZAg - 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 6E-6 6E-5
W, see 'ZAg - 2E+2 8E-8 3E-10 - -
Y, see 'Ag - 9E+1 4E-8 1E-10 - -
47  Silver-111 D, see 'ZAg 9E+2 2E+3 6E-7 - - -
LLI wall Liver
(1E+3) (2E+3) - 2E-9 2E-5 2E-4
W, see '%Ag - 9E+2 4E-7 1E-9 - -
Y, see 'Ag - 9E+2 4E-7 1E-9 - -
47  Silver-112 D, see '“Ag 3E+3 8E+3 3E-6 1E-8 4E-5 4E-4
W, see '?Ag - 1E+4 4E-6 1E-8 - -
Y, see 'Ag - 9E+3 4E-6 1E-8 - -
47  Silver-115° D, see '?Ag 3E+4 9E-+4 4E-5 1E-7 - -
St wall
(3E+4) - - - 4E-4 4E-3
W, see '?Ag - 9E+4 4E-5 1E-7 - -
Y, see 'ZAg - 8E+4 3E-5 1E-7 - -
48  Cadmium-104’ D, all compounds except
those given for W and Y 2E+4 TE+4 3E-5 9E-8 3E-4 3E-3
W, sulfides, halides and nitrates - 1E+5 5E-5 2E-7 - -
Y, oxides and hydroxides- 1E+5 SE-5 2E-7 - -
48  Cadmium-107 D, see '**Cd 2E+4 5E+4 2E-5 8E-8 3E-4 3E-3
W, see '*Cd - 6E+4 2E-5 8E-8 - -
Y, see '%Cd - 5E+4 2E-5 7E-8 - -
48  Cadmium-109 D, see '**Cd 3E+2 4E+1 1E-8 - - -
Kidneys Kidneys
(4E+2) (5E+1) - 7E-11 6E-6 6E-5
W, see '*Cd - 1E+2 5E-8 - - -
Kidneys
- (1E+2) - 2E-10 - -
Y, see '%Cd - 1E+2 5E-8 2E-10 - -
48  Cadmium-113m D, see '*Cd 2E+1 2E+0 1E-9 - - -
Kidneys Kidneys
(4E+1) (4E+0) - 5E-12 5E-7 5E-6
W, see '*Cd - 8E+0 4E-9 - - -
Kidneys
- (1E+1) - 2E-11 - -
Y, see '*Cd - 1E+1 5E-9 2E-11 - -
48  Cadmium-113 D, see '™Cd 2E+1 2E+0 9E-10 - - -
Kidneys Kidneys
(BE+1) (3E+0) - 5E-12 4E-7 4E-6
W, see '%Cd - 8E+0 3E-9 - - -
Kidneys
- (1E+1) - 2E-11 - -
Y, see '*Cd - 1E+1 6E-9 2E-11 - -
48  Cadmium-115m D, see '™Cd 3E+2 5E+1 2E-8 - 4E-6 4E-5
Kidneys
- (8E+1) - 1E-10 - -
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Table I Table 1T Table III
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
W, see "Cd - 1E+2 5E-8 2E-10 - -
Y, see '%*Cd - 1E+2 6E-8 2E-10 - -
48  Cadmium-115 D, see '™Cd 9E+2 1E+3 6E-7 2E-9 - -
LLI wall
(1E+3) - - - 1E-5 1E-4
W, see '%Cd - 1E+3 5E-7 2E-9 - -
Y, see '%Cd - 1E+3 6E-7 2E-9 - -
48  Cadmium-117m D, see '*Cd 5E+3 1E+4 5E-6 2E-8 6E-5 6E-4
W, see '%Cd - 2E+4 7E-6 2E-8 - -
Y, see '%Cd - 1E+4 6E-6 2E-8 - -
48  Cadmium-117 D, see '™Cd 5E+3 1E+4 5E-6 2E-8 6E-5 6E-4
W, see '%Cd - 2E+4 7E-6 2E-8 - -
Y, see '%*Cd - 1E+4 6E-6 2E-8 - -
49  Indium-109 D, all compounds except
those given for W 2E+4 4E+4 2E-5 6E-8 3E-4 3E-3
W, oxides, hydroxides,
halides and nitrates - 6E+4 3E-5 9E-8 - -
49 Indium-110? D, see '”In 2E+4 4E+4 2E-5 6E-8 2E-4 2E-3
(69.1 min) W, see '®In - 6E+4 2E-5 8E-8 - -
49  Indium-110 D, see '®In 5E+3 2E+4 7E-6 2E-8 7E-5 7E-4
4.9h) W, see '“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 '”In - 6E+3 3E-6 9E-9 - -
49  Indium-112° D, see '®In 2E+5 6E+5 3E-4 9E-7 2E-3 2E-2
W, see '®In - TE+5 3E-4 1E-6 - -
49  Indium-113m’ D, see '®In 5E+4 1E+5 6E-5 2E-7 7E-4 7E-3
W, see '”In - 2E+5 8E-5 3E-7 - -
49  Indium-114m D, see '”In 3E+2 6E+1 3E-8 9E-11 - -
LLI wall
(4E+2) - - - 5E-6 5E-5
W, see '®In - 1E+2 4E-8 1E-10 - -
49  Indium-115m D, see '®In 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 '®In 4E+1 1E+0 6E-10 2E-12 5E-7 5E-6
W, see '”In - 5E+0 2E-9 8E-12 - -
49  Indium-116m> D, see '”In 2E+4 SE+4 3E-5 1E-7 3E-4 3E-3
W, see '”In - 1E+5 5E-5 2E-7 - -
49 Indium-117m> D, see '”In 1E+4 3E+4 1E-5 5E-8 2E-4 2E-3
W, see '”In - 4E+4 2E-5 6E-8 - -
49  Indium-117 D, see '”In 6E+4 2E+5 7E-5 2E-7 8E-4 8E-3
W, see '”In - 2E+5 9E-5 3E-7 - -
49  Indium-119m’ D, see '®In 4E+4 1E+5 5E-5 2E-7 - -
St wall
(5E+4) - - - 7E-4 7E-3
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Table I Table 1T Table III
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
W, see ”In - 1E+5 6E-5 2E-7 - -
50 Tin-110 D, all compounds except
those given for W 4E+3 1E+4 SE-6 2E-8 SE-5 SE-4
W, sulfides, oxides,
hydroxides, halides,
nitrates and stannic
phosphate - 1E+4 SE-6 2E-8 - -
50  Tin-111? D, see ''Sn 7E+4 2E+5 9E-5 3E-7 1E-3 1E-2
W, see 1%Sn - 3E+5 1E-4 4E-7 - -
50 Tin-113 D, see ''Sn 2E+3 1E+3 5E-7 2E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
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
(2E+3) (2E+3) - 3E-9 3E-5 3B-4
W, see ''Sn - 1E+3 6E-7 2E-9 - -
50  Tin-119m D, see ''Sn 3E+3 2E+3 1E-6 3E-9 - -
LLI wall
(4E+3) - - - 6E-5 6E-4
W, see 1%Sn - 1E+3 4E-7 1E-9 - -
50  Tin-121m D, see ''Sn 3E+3 9E+2 4E-7 1E-9 - -
LLI wall
(4E+3) - - - 5E-5 5E-4
W, see ''Sn - 5E+2 2E-7 8E-10 - -
50  Tin-121 D, see ''°Sn 6E+3 2E+4 6E-6 2E-8 - -
LLI wall
(6E+3) - - - 8E-5 8E-4
W, see 1%Sn - 1E+4 5E-6 2E-8 - -
50  Tin-123m> D, see ''Sn 5E+4 1E+5 5E-5 2E-7 7E-4 7E-3
W, see ''Sn - 1E+5 6E-5 2E-7 - -
50 Tin-123 D, see ''°Sn 5E+2 6E+2 3E-7 9E-10 - -
LLI wall
(6E+2) - - - 9E-6 9E-5
W, see 1%Sn - 2E+2 7E-8 2E-10 - -
50  Tin-125 D, see ''Sn 4E+2 9E+2 4E-7 1E-9 - -
LLI wall
(5E+2) - - - 6E-6 6E-5
W, see ''Sn - 4E+2 1E-7 5E-10 - -
50 Tin-126 D, see 'Sn 3E+2 6E+1 2E-8 8E-11 4E-6 4E-5
W, see 1%Sn - 7E+1 3E-8 9E-11 - -
50 Tin-127 D, see ''Sn TE+3 2E+4 8E-6 3E-8 9E-5 9E-4
W, see 1%Sn - 2E+4 8E-6 3E-8 - -
50  Tin-128> D, see ''Sn 9E+3 3E+4 1E-5 4E-8 1E-4 1E-3
W, see ''°Sn - 4E+4 1E-5 5E-8 - -
51  Antimony-115° D, all compounds except
those given for W 8E+4 2E+5 1E-4 3E-7 1E-3 1E-2

W, oxides, hydroxides,
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Table I Table 1T Table III
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
halides, sulfides,
sulfates and nitrates- 3E+5 1E-4 4E-7 - -
51  Antimony-116m> D, see ''’Sb 2E+4 TE+4 3E-5 1E-7 3E-4 3E-3
W, see '°Sb - 1E+5 6E-5 2E-7 - -
51  Antimony-116’ D, see '°Sb 7E+4 3E+5 1E-4 4E-7 - -
St wall
(9E+4) - - - 1E-3 1E-2
W, see '°Sb - 3E+5 1E-4 5E-7 - -
51  Antimony-117 D, see '°Sb 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, see ''°Sb 6E+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 1E+5 4E+5 2E-4 6E-7 - -
(16 min) St wall
(2E+5) - - - 2E-3 2E-2
W, see '°Sb - 5E+5 2E-4 7E-7 - -
51  Antimony-120 D, see '°Sb 1E+3 2E+3 9E-7 3E-9 1E-5 1E-4
(5.76 d) W, see '°Sb 9E+2 1E+3 5E-7 2E-9 - -
51  Antimony-122 D, see '°Sb 8E+2 2E+3 1E-6 3E-9 - -
LLI wall
(8E+2) - - - 1E-5 1E-4
W, see '°Sb TE+2 1E+3 4E-7 2E-9 - -
51  Antimony-124m* D, see ''*Sb 3E+5 8E+5 4E-4 1E-6 3E-3 3E-2
W, see '°Sb 2E+5 6E+5 2E-4 8E-7 - -
51  Antimony-124 D, see '°Sb 6E+2 9E+2 4E-7 1E-9 7E-6 7E-5
W, see '°Sb 5E+2 2E+2 1E-7 3E-10 - -
51  Antimony-125 D, see '°Sb 2E+3 2E+3 1E-6 3E-9 3E-5 3E-4
W, see '°Sb - 5E+2 2E-7 7E-10 - -
51  Antimony-126m> D, see ''°Sb 5E+4 2E+5 8E-5 3E-7 - -
St wall
(TE+4) - - - 9E-4 9E-3
W, see '°Sb - 2E+5 8E-5 3E-7 - -
51  Antimony-126 D, see '°Sb 6E+2 1E+3 5E-7 2E-9 7E-6 7E-5
W, see '°Sb 5E+2 5E+2 2E-7 7E-10 - -
51  Antimony-127 D, see '°Sb 8E+2 2E+3 9E-7 3E-9 - -
LLI wall
(8E+2) - - - 1E-5 1E-4
W, see '°Sb 7E+2 9E+2 4E-7 1E-9 - -
51  Antimony-128° D, see '°Sb SE+4 4E+5 2E-4 5E-7 - -
(10.4 min) St wall
(1E+5) - - - 1E-3 1E-2
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
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Table I Table 1T Table III
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
(9.01 h) W, see '°Sb - 3E+3 1E-6 5E-9 - -
51  Antimony-129 D, see '°Sb 3E+3 9E+3 4E-6 1E-8 4E-5 4E-4
W, see '°Sb - 9E+3 4E-6 1E-8 - -
51  Antimony-130? D, see °Sb 2E+4 6E+4 3E-5 9E-8 3E-4 3E-3
W, see '°Sb - 8E+4 3E-5 1E-7 - -
51  Antimony-131° D, see '°Sb 1E+4 2E+4 1E-5 - - -
Thyroid Thyroid
(2E+4) (4E+4) - 6E-8 2E-4 2E-3
W, see '°Sb - 2E+4 1E-5 - -
Thyroid
- (4E+4) - 6E-8 - -
52 Tellurium-116 D, all compounds except
those given for W 8E+3 2E+4 9E-6 3E-8 1E-4 1E-3
W, oxides, hydroxides
and nitrates - 3E+4 1E-5 4E-8 - -
52 Tellurium-121m D, see °Te 5E+2 2E+2 8E-8 - - -
Bone surf Bone surf
(TE+2) (4E+2) - 5E-10 1E-5 1E-4
W, see °Te - 4E+2 2E-7 6E-10 - -
52 Tellurium-121 D, see 'Te 3E+3 4E+3 2E-6 6E-9 4E-5 4E-4
W, see °Te - 3E+3 1E-6 4E-9 - -
52 Tellurium-123m D, see ''°Te 6E+2 2E+2 9E-8 - - -
Bone surf Bone surf
(1E+3) (5E+2) - 8E-10 1E-5 1E-4
W, see °Te - 5E+2 2E-7 8E-10 - -
52 Tellurium-123 D, see °Te 5E+2 2E+2 8E-8 - - -
Bone surf Bone surf
(1E+3) (5E+2) - 7E-10 2E-5 2E-4
W, see 1Te - 4E+2 2E-7 - - -
Bone surf
- (1E+3) - 2E-9 - -
52 Tellurium-125m D, see ''°Te 1E+3 4E+2 2E-7 - - -
Bone surf Bone surf
(1E+3) (1E+3) - 1E-9 2E-5 2E-4
W, see 1Te - 7E+2 3E-7 1E-9 - -
52 Tellurium-127m D, see '°Te 6E+2 3E+2 1E-7 - 9E-6 9E-5
Bone surf
- (4E+2) - 6E-10 - -
W, see °Te - 3E+2 1E-7 4E-10 - -
52 Tellurium-127 D, see 'Te TE+3 2E+4 9E-6 3E-8 1E-4 1E-3
W, see 1Te - 2E+4 7E-6 2E-8 - -
52 Tellurium-129m D, see ''Te 5E+2 6E+2 3E-7 9E-10 7E-6 7E-5
W, see 1Te - 2E+2 1E-7 3E-10 - -
52 Tellurium-129° D, see °Te 3E+H4 6E+4 3E-5 9E-8 4E-4 4E-3
W, see 1Te - TE+4 3E-5 1E-7 - -
52 Tellurium-131m D, see '°Te 3E+R2 4E+2 2E-7 - - -
Thyroid Thyroid
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Table I Table I1 Table IIT
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
(6E+2) (1E+3) - 2E-9 8E-6 8E-5
W, see ''Te - 4E+2 2E-7 - - -
Thyroid
- (9E+2) - 1E-9 - -
52 Tellurium-131° D, see °Te 3E+3 5E+3 2E-6 - - -
Thyroid Thyroid
(6E+3) (1E+4) - 2E-8 8E-5 8E-4
W, see ''Te - 5E+3 2E-6 - - -
Thyroid
- (1E+4) - 2E-8 - -
52 Tellurium-132 D, see °Te 2E+2 2E+2 9E-8 - - -
Thyroid Thyroid
(7TE+2) (8E+2) - 1E-9 9E-6 9E-5
W, see ''Te - 2E+2 9E-8 - - -
Thyroid
- (6E+2) - 9E-10 - -
52 Tellurium-133m’ D, see''°Te 3E+3 5E+3 2E-6 - - -
Thyroid Thyroid
(6E+3) (1E+4) - 2E-8 9E-5 9E-4
W, see ''Te - 5E+3 2E-6 - - -
Thyroid
- (1E+4) - 2E-8 - -
52 Tellurium-133? D, see °Te 1E+4 2E+4 9E-6 - - -
Thyroid Thyroid
(3E+4) (6E+4) - 8E-8 4E-4 4E-3
W, see 1Te - 2E+4 9E-6 - - -
Thyroid
- (6E+4) - 8E-8 - -
52 Tellurium-134° D, see °Te 2E+4 2E+4 1E-5 - - -
Thyroid Thyroid
(2E+4) (5E+4) - 7E-8 3E-4 3E-3
W, see 1Te - 2E+4 1E-5 - - -
Thyroid
- (5E+4) - 7E-8 - -
53 lodine-120m’ D, all compounds 1E+4 2E+4 9E-6 3E-8 - -
Thyroid
(1E+4) - - - 2E-4 2E-3
53 Jodine-120° D, all compounds 4E+3 9E+3 4E-6 - - -
Thyroid Thyroid
(8E+3) (1E+4) - 2E-8 1E-4 1E-3
53 lodine-121 D, all compounds 1E+4 2E+4 8E-6 - - -
Thyroid Thyroid
(3E+4) (5E+4) - 7E-8 4E-4 4E-3
53 lodine-123 D, all compounds 3E+3 6E+3 3E-6 - - -
Thyroid Thyroid
(1E+4) (2E+4) - 2E-8 1E-4 1E-3
53  lodine-124 D, all compounds SE+1 8E+1 3E-8 - - -
Thyroid Thyroid
(2E+2) (BE+2) - 4E-10 2E-6 2E-5
53  lodine-125 D, all compounds 4E+1 6E+1 3E-8 - - -
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Table I Table II Table 111

Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALIL ALI DAC Air Water Concentration
No. (nCi) (1Ci) (uCi/ml) (uCi/ml) (nCi/ml) (1uCi/ml)
Thyroid Thyroid
(1E+2) (2E+2) - 3E-10 2E-6 2E-5
53  lodine-126 D, all compounds 2E+1 4E+1 1E-8 - - -
Thyroid Thyroid
(7TE+1) (1E+2) - 2E-10 1E-6 1E-5
53 lodine-128° D, all compounds 4E+4 1E+5 SE-5 2E-7 - -
St wall
(6E+4) - - - 8E-4 8E-3
53  lodine-129 D, all compounds SE+0 9E+0 4E-9 - - -
Thyroid Thyroid
(2E+1) (BE+]) - 4E-11 2E-7 2E-6
53  lodine-130 D, all compounds 4E+2 TE+2 3E-7 - - -
Thyroid Thyroid
(1E+3) (2E+3) - 3E-9 2E-5 2E-4
53  lodine-131 D, all compounds 3E+1 SE+1 2E-8 - - -
Thyroid Thyroid
(9E+1) (2E+2) - 2E-10 1E-6 1E-5
53 Iodine-132m? D, all compounds 4E+3 8E+3 4E-6 - - -
Thyroid Thyroid
(1E+4) (2E+4) - 3E-8 1E-4 1E-3
53  lodine-132 D, all compounds 4E+3 8E+3 3E-6 - - -
Thyroid Thyroid
(9E+3) (1E+4) - 2E-8 1E-4 1E-3
53 lodine-133 D, all compounds 1E+2 3E+2 1E-7 - - -
Thyroid Thyroid
(5E+2) (9E+2) - 1E-9 7E-6 7E-5
53 lodine-134° D, all compounds 2E+4 SE+4 2E-5 6E-8 - -
Thyroid
(3E+4) - - - 4E-4 4E-3
53  lodine-135 D, all compounds 8E+2 2E+3 7E-7 - - -
Thyroid Thyroid
(3E+3) (4E+3) - 6E-9 3E-5 3E-4
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 6E-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 - -
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Table 1 Table 11 Table 111
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALIL ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
54  Xenon-133 Submersion' - - 1E-4 SE-7 - -
54 Xenon-135m’ Submersion' - - 9E-6 4E-8 - -
54  Xenon-135 Submersion’ - - 1E-5 7E-8 - -
54  Xenon-138° Submersion' - - 4E-6 2E-8 - -
55  Cesium-125° D, all compounds SE+4 1E+5 6E-5 2E-7 - -
St wall
(9E+4) - - - 1E-3 1E-2
55  Cesium-127 D, all compounds 6E+4 9E+4 4E-5 1E-7 9E-4 9E-3
55  Cesium-129 D, all compounds 2E+4 3E+4 1E-5 SE-8 3E-4 3E-3
55 Cesium-130° D, all compounds 6E+4 2E+5 8E-5 3E-7 - -
St wall
(1E+5) - - - 1E-3 1E-2
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
(1E+5) - - - 2E-3 2E-2
55  Cesium-134 D, all compounds TE+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 SE-7 2E-9 1E-5 1E-4
55  Cesium-136 D, all compounds 4E+2 TE+2 3E-7 9E-10 6E-6 6E-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 - -
St wall
(3E+4) - - - 4E-4 4E-3
56  Barium-126° D, all compounds 6E+3 2E+4 6E-6 2E-8 8E-5 8E-4
56  Barium-128 D, all compounds SE+2 2E+3 7E-7 2E-9 7E-6 7E-5
56  Barium-131m? D, all compounds 4E+5 1E+6 6E-4 2E-6 - -
St wall
(5E+5) - - - 7E-3 7E-2
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
(3E+3) - - - 4E-5 4E-4
56  Barium-133 D, all compounds 2E+3 TE+2 3E-7 9E-10 2E-5 2E-4
56  Barium-135m D, all compounds 3E+3 1E+4 SE-6 2E-8 4E-5 4E-4
56  Barium-139? D, all compounds 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3
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Table I Table 1T Table III
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
56  Barium-140 D, all compounds SE+2 1E+3 6E-7 2E-9 - -
LLI wall
(6E+2) - - - 8E-6 8E-5
56  Barium-141° D, all compounds 2E+4 TE+4 3E-5 1E-7 3E-4 3E-3
56  Barium-142° D, all compounds SE+4 1E+5 6E-5 2E-7 7E-4 7E-3
57  Lanthanum-131° D, all compounds except
those given for W SE+4 1E+5 SE-5 2E-7 6E-4 6E-3
W, oxides and hydroxides- 2E+5 7E-5 2E-7 - -
57  Lanthanum-132 D, see 'La 3E+3 1E+4 4E-6 1E-8 4E-5 4E-4
W, see P'La - 1E+4 5E-6 2E-8 - -
57  Lanthanum-135 D, see ®'La 4E+4 1E+5 4E-5 1E-7 5E-4 5E-3
W, see P!La - 9E+4 4E-5 1E-7 - -
57  Lanthanum-137 D, see ®'La 1E+4 6E+1 3E-8 - 2E-4 2E-3
Liver
- (TE+1) - 1E-10 - -
W, see ®'La - 3E+2 1E-7 - - -
Liver
- (3E+2) - 4E-10 - -
57  Lanthanum-138 D, see ®'La 9E+2 4E+0 1E-9 5E-12 1E-5 1E-4
W, see ®'La - 1E+1 6E-9 2E-11 - -
57  Lanthanum-140 D, see 'La 6E+2 1E+3 6E-7 2E-9 9E-6 9E-5
W, see ®'La - 1E+3 5E-7 2E-9 - -
57  Lanthanum-141 D, see 'La 4E+3 9E+3 4E-6 1E-8 5E-5 5E-4
W, see ®'La - 1E+4 5E-6 2E-8 - -
57  Lanthanum-142> D, see 'La 8E+3 2E+4 9E-6 3E-8 1E-4 1E-3
W, see P'La - 3E+4 1E-5 5E-8 - -
57  Lanthanum-143> D, see Blia 4E+4 1E+5 4E-5 1E-7 - -
St wall
(4E+4) - - - 5E-4 5E-3
W, see ®'La - 9E+4 4E-5 1E-7 - -
58  Cerium-134 W, all compounds except
those given for Y SE+2 TE+2 3E-7 1E-9 - -
LLI wall
(6E+2) - - - 8E-6 8E-5
Y, oxides, hydroxides
and fluorides - TE+2 3E-7 9E-10 - -
58  Cerium-135 W, see **Ce 2E+3 4E+3 2E-6 5E-9 2E-5 2E-4
Y, see **Ce - 4E+3 1E-6 5E-9 - -
58  Cerium-137m W, see **Ce 2E+3 4E+3 2E-6 6E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
Y, see **Ce - 4E+3 2E-6 5E-9 - -
58  Cerium-137 W, see **Ce 5E+4 1E+5 6E-5 2E-7 7E-4 7E-3
Y, see **Ce - 1E+5 5E-5 2E-7 - -
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Table I Table 1T Table III
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
58  Cerium-139 W, see *'Ce 5E+3 8E+2 3E-7 1E-9 7E-5 TE-4
Y, see 34ce - TE+2 3E-7 9E-10 - -
58  Cerium-141 W, see **Ce 2E+3 TE+2 3E-7 1E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
Y, see **Ce - 6E+2 2E-7 8E-10 - -
58  Cerium-143 W, see '**Ce 1E+3 2E+3 8E-7 3E-9 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
Y, see **Ce - 2E+3 7E-7 2E-9 - -
58  Cerium-144 W, see **Ce 2E+2 3E+1 1E-8 4E-11 - -
LLI wall
(3E+2) - - - 3E-6 3E-5
Y, see **Ce - 1E+1 6E-9 2E-11 - -
59  Praseodymium-136> W, all compounds except
those given for Y SE+4 2E+5 1E-4 3E-7 - -
St wall
(TE+4) - - - 1E-3 1E-2
Y, oxides, hydroxides,
carbides and fluorides - 2E+5 9E-5 3E-7 - -
59  Praseodymium-137> W, see '*°Pr 4E+4 2E+5 6E-5 2E-7 5E-4 5E-3
Y, see *°Pr - 1E+5 6E-5 2E-7 - -
59  Praseodymium-138m W, see "*°Pr 1E+4 5E+4 2E-5 8E-8 1E-4 1E-3
Y, see *°Pr - 4E+4 2E-5 6E-8 - -
59  Praseodymium-139 W, see *°Pr 4E+4 1E+5 SE-5 2E-7 6E-4 6E-3
Y, see *°Pr - 1E+5 5E-5 2E-7 - -
59  Praseodymium-142m® W, see *°Pr 8E-+4 2E+5 7E-5 2E-7 1E-3 1E-2
Y, see *°Pr - 1E+5 6E-5 2E-7 - -
59  Prasecodymium-142 W, see *°Pr 1E+3 2E+3 9E-7 3E-9 1E-5 1E-4
Y, see *°Pr - 2E+3 8E-7 3E-9 - -
59  Praseodymium-143 W, see *Pr 9E+2 8E+2 3E-7 1E-9 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
Y, see *°Pr - TE+2 3E-7 9E-10 - -
59  Praseodymium-144> W, see '*°Pr 3E+4 1E+5 5E-5 2E-7 - -
St wall
(4E+4) - - - 6E-4 6E-3
Y, see *°Pr - 1E+5 5E-5 2E-7 - -
59  Praseodymium-145 W, see *Pr 3E+3 9E+3 4E-6 1E-8 4E-5 4E-4
Y, see *°Pr - 8E+3 3E-6 1E-8 - -
59  Praseodymium-147> W, see *Pr 5E+4 2E+5 8E-5 3E-7 - -
St wall
(8E+4) - - - 1E-3 1E-2
Y, see *°Pr - 2E+5 8E-5 3E-7 - -
60 Neodymium-136> W, all compounds except
those given for Y 1E+4 6E+4 2E-5 8E-8 2E-4 2E-3

Y, oxides, hydroxides,
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Table I Table 1T Table III
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
carbides and fluorides- SE+4 2E-5 8E-8 - -
60 Neodymium-138 W, see *°Nd 2E+3 6E+3 3E-6 9E-9 3E-5 3E-4
Y, see *°Nd - 5E+3 2E-6 7E-9 - -
60 Neodymium-139m W, see "**Nd 5E+3 2E+4 7E-6 2E-8 7E-5 7E-4
Y, see *°Nd - 1E+4 6E-6 2E-8 - -
60 Neodymium-139 W, see **Nd 9E+4 3E+5 1E-4 5E-7 1E-3 1E-2
Y, see **Nd - 3E+5 1E-4 4E-7 - -
60  Neodymium-141 W, see 1 2E+5 7E+5 3E-4 1E-6 2E-3 2E-2
Y, see **Nd - 6E+5 3E-4 9E-7 - -
60 Neodymium-147 W, see *°Nd 1E+3 9E+2 4E-7 1E-9 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
Y, see *°Nd - 8E+2 4E-7 1E-9 - -
60 Neodymium-149 W, see **Nd 1E+4 3E+4 1E-5 4E-8 1E-4 1E-3
Y, see **Nd - 2E+4 1E-5 3E-8 - -
60 Neodymium-151> W, see "**Nd TE+4 2E+5 8E-5 3E-7 9E-4 9E-3
Y, see **Nd - 2E+5 8E-5 3E-7 - -
61  Promethium-141> W, all compounds except
those given for Y SE+4 2E+5 8E-5 3E-7 - -
St wall
(6E+4) - - - 8E-4 8E-3
Y, oxides, hydroxides,
carbides and fluorides- 2E+5 7TE-5 2E-7 - -
61 Promethium-143 W, see *'Pm 5E+3 6E+2 2E-7 8E-10 7E-5 7E-4
Y, see “'Pm - TE+2 3E-7 1E-9 - -
61 Promethium-144 W, see *'Pm 1E+3 1E+2 5E-8 2E-10 2E-5 2E-4
Y, see "“'Pm - 1E+2 5E-8 2E-10 - -
61 Promethium-145 W, see “'Pm 1E+4 2E+2 7E-8 - 1E-4 1E-3
Bone surf
- (2E+2) - 3E-10 - -
Y, see “'Pm - 2E+2 8E-8 3E-10 - -
61 Promethium-146 W, see *'Pm 2E+3 5E+1 2E-8 7E-11 2E-5 2E-4
Y, see “'Pm - 4E+1 2E-8 6E-11 - -
61 Promethium-147 W, see *'Pm 4E+3 1E+2 5E-8 - - -
LLI wall Bone surf
(5E+3) (2E+2) - 3E-10 7E-5 7E-4
Y, see “'Pm - 1E+2 6E-8 2E-10 - -
61 Promethium-148m W, see "“'Pm 7E+2 3E+2 1E-7 4E-10 1E-5 1E-4
Y, see “'Pm - 3E+2 1E-7 5E-10 - -
61 Promethium-148 W, see *'Pm 4E+2 5E+2 2E-7 8E-10 - -
LLI wall
(5E+2) - - - 7E-6 7E-5
Y, see “'Pm - 5E+2 2E-7 7E-10 - -
61 Promethium-149 W, see “'Pm 1E+3 2E+3 8E-7 3E-9 - -
LLI wall
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Table 1 Table 11 Table 111
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALIL ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
(1E+3) - - - 2E-5 2E-4
Y, see '*'Pm - 2E+3 8E-7 2E-9 - -
61  Promethium-150 W, see '*'Pm 5E+3 2E+4 8E-6 3E-8 7E-5 7E-4
Y, see “'Pm - 2E+4 7E-6 2E-8 - -
61  Promethium-151 W, see *'Pm 2E+3 4E+3 1E-6 5E-9 2E-5 2E-4
Y, see "“'Pm - 3E+3 1E-6 4E-9 - -
62  Samarium-141m® W, all compounds 3E+4 1E+5 4E-5 1E-7 4E-4 4E-3
62  Samarium-141° W, all compounds SE+4 2E+5 8E-5 2E-7 - -
St wall
(6E+4) - - - 8E-4 8E-3
62  Samarium-142° W, all compounds 8E+3 3E+4 1E-5 4E-8 1E-4 1E-3
62  Samarium-145 W, all compounds 6E+3 SE+2 2E-7 7E-10 8E-5 8E-4
62 Samarium-146 W, all compounds 1E+1 4E2 1E-11 - - -
Bone surf Bone surf
(3E+1) (6E-2) - 9E-14 3E-7 3E-6
62 Samarium-147 W, all compounds 2E+1 4E2 2E-11 - - -
Bone surf Bone surf
(3E+1) (7E-2) - 1E-13 4E-7 4E-6
62 Samarium-151 W, all compounds 1E+4 1E+2 4E-8 - - -
LLI wall Bone surf
(1E+4) (2E+2) - 2E-10 2E-4 2E-3
62  Samarium-153 W, all compounds 2E+3 3E+3 1E-6 4E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
62  Samarium-155° W, all compounds 6E+4 2E+5 9E-5 3E-7 - -
St wall
(8E+4) - - - 1E-3 1E-2
62  Samarium-156 W, all compounds SE+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 SE-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 SE-10 1E-5 1E-4
63  Europium-149 W, all compounds 1E+4 3E+3 1E-6 4E-9 2E-4 2E-3
63  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 8E+2 2E+1 8E-9 3E-11 1E-5 1E-4
34.2y)
63  Europium-152m W, all compounds 3E+3 6E+3 3E-6 9E-9 4E-5 4E-4
63  Europium-152 W, all compounds 8E+2 2E+1 1E-8 3E-11 1E-5 1E-4
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Table I Table II Table 111
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (1Ci) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
63  Europium-154 W, all compounds SE+2 2E+1 8E-9 3E-11 7E-6 7E-5
63  Europium-155 W, all compounds 4E+3 9E+1 4E-8 - SE-5 SE-4
Bone surf
- (1E+2) - 2E-10 - -
63  Europium-156 W, all compounds 6E+2 SE+2 2E-7 6E-10 8E-6 8E-5
63  Europium-157 W, all compounds 2E+3 SE+3 2E-6 7E-9 3E-5 3E-4
63  Europium-158° W, all compounds 2E+4 6E+4 2E-5 8E-8 3E-4 3E-3
64  Gadolinium-145 D, all compounds except
those given for W SE+4 2E+5 6E-5 2E-7 - -
St wall
(5E+4) - - - 6E-4 6E-3
W, oxides, hydroxides
and fluorides - 2E+5 7E-5 2E-7 - -
64  Gadolinium-146 D, see '°Gd 1E+3 1E+2 SE-8 2E-10 2E-5 2E-4
W, see '"°Gd - 3E+2 1E-7 4E-10 - -
64  Gadolinium-147 D, see '°Gd 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+1) (2E+2) - 2E-14 3E-7 3E-6
W, see '°Gd - 3E-2 1E-11 - - -
Bone surf
- (6E-2) - 8E-14 - -
64  Gadolinium-149 D, see '*Gd 3E+3 2E+3 9E-7 3E-9 4E-5 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
- (6E+2) - 9E-10 - -
W, see '"°Gd - 1E+3 5E-7 2E-9 - -
64  Gadolinium-152 D, see '*Gd 2E+1 1E-2 4E-12 - - -
Bone surf Bone surf
(3E+1) (2E-2) - 3E-14 4E-7 4E-6
W, see '°Gd - 4E-2 2E-11 - - -
Bone surf
- (8E-2) - 1E-13 - -
64  Gadolinium-153 D, see '®Gd 5E+3 1E+2 6E-8 - 6E-5 6E-4
Bone surf
- (2E+2) - 3E-10 - -
W, see '°Gd - 6E+2 2E-7 8E-10 - -
64  Gadolinium-159 D, see '°Gd 3E+3 8E+3 3E-6 1E-8 4E-5 4E-4
W, see '°Gd - 6E+3 2E-6 8E-9 - -
65  Terbium-147° W, all compounds 9E+3 3E+4 1E-5 SE-8 1E-4 1E-3
65  Terbium-149 W, all compounds SE+3 TE+2 3E-7 1E-9 7E-5 7E-4
65  Terbium-150 W, all compounds SE+3 2E+4 9E-6 3E-8 7E-5 7E-4
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Table 1 Table 11 Table 111
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALIL ALI DAC Air Water Concentration
No. (nCi) (1Ci) (uCi/ml) (uCi/ml) (nCi/ml) (1uCi/ml)
65  Terbium-151 W, all compounds 4E+3 9E+3 4E-6 1E-8 SE-5 SE-4
65  Terbium-153 W, all compounds SE+3 TE+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 8E+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)
65  Terbium-156m W, all compounds TE+3 8E+3 3E-6 1E-8 1E-4 1E-3
(24.4 h)
65  Terbium-156 W, all compounds 1E+3 1E+3 6E-7 2E-9 1E-5 1E-4
65  Terbium-157 W, all compounds SE+4 3E+2 1E-7 - - -
LLI wall Bone surf
(5E+4) (6E+2) - 8E-10 7E-4 7E-3
65  Terbium-158 W, all compounds 1E+3 2E+1 8E-9 3E-11 2E-5 2E-4
65  Terbium-160 W, all compounds 8E+2 2E+2 9E-8 3E-10 1E-5 1E-4
65  Terbium-161 W, all compounds 2E+3 2E+3 TE-7 2E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
66  Dysprosium-155 W, all compounds 9E+3 3E+4 1E-5 4E-8 1E-4 1E-3
66  Dysprosium-157 W, all compounds 2E+4 6E+4 3E-5 9E-8 3E-4 3E-3
66  Dysprosium-159 W, all compounds 1E+4 2E+3 1E-6 3E-9 2E-4 2E-3
66  Dysprosium-165 W, all compounds 1E+4 SE+4 2E-5 6E-8 2E-4 2E-3
66  Dysprosium-166 W, all compounds 6E+2 TE+2 3E-7 1E-9 - -
LLI wall
(8E+2) - - - 1E-5 1E-4
67  Holmium-1552 W, all compounds 4E+4 2E+5 6E-5 2E-7 6E-4 6E-3
67 Holmium-157° W, all compounds 3E+5 1E+6 6E-4 2E-6 4E-3 4E-2
67  Holmium-159* 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-162m’ W, all compounds SE+4 3E+5 1E-4 4E-7 7E-4 7E-3
67 Holmium-1622 W, all compounds SE+5 2E+6 1E-3 3E-6 - -
St wall
(8E+5) - - - 1E-2 1E-1
67  Holmium-164m> W, all compounds 1E+5 3E+5 1E-4 4E-7 1E-3 1E-2
67 Holmium-164° W, all compounds 2E+5 6E+5 3E-4 9E-7 - -
St wall
(2E+5) - - - 3E-3 3E-2
67  Holmium-166m W, all compounds 6E+2 7E+0 3E-9 9E-12 9E-6 9E-5
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Table 1 Table 11 Table 111
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALIL ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
67  Holmium-166 W, all compounds 9E+2 2E+3 7E-7 2E-9 - -
LLI wall
(9E+2) - - - 1E-5 1E-4
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 9E-4 9E-3
68  Erbium-169 W, all compounds 3E+3 3E+3 1E-6 4E-9 - -
LLI wall
(4E+3) - - - 5E-5 SE-4
68  Erbium-171 W, all compounds 4E+3 1E+4 4E-6 1E-8 5E-5 SE-4
68  Erbium-172 W, all compounds 1E+3 1E+3 6E-7 2E-9 - -
LLI wall
(E+3) - - - 2E-5 2E-4
69  Thulium-162* W, all compounds TE+4 3E+S 1E-4 4E-7 - -
St wall
(7TE+4) - - - 1E-3 1E-2
69  Thulium-166 W, all compounds 4E+3 1E+4 6E-6 2E-8 6E-5 6E-4
69  Thulium-167 W, all compounds 2E+3 2E+3 8E-7 3E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
69  Thulium-170 W, all compounds 8E+2 2E+2 9E-8 3E-10 - -
LLI wall
(1E+3) - - - 1E-5 1E-4
69  Thulium-171 W, all compounds 1E+4 3E+2 1E-7 - - -
LLI wall Bone surf
(1E+4) (6E+2) - 8E-10 2E-4 2E-3
69  Thulium-172 W, all compounds TE+2 1E+3 SE-7 2E-9 - -
LLI wall
(8E+2) - - - 1E-5 1E-4
69  Thulium-173 W, all compounds 4E+3 1E+4 SE-6 2E-8 6E-5 6E-4
69  Thulium-175 W, all compounds TE+4 3E+S 1E-4 4E-7 - -
St wall
(9E+4) - - - 1E-3 1E-2
70  Ytterbium-162* W, all compounds except
those given for Y TE+4 3E+5 1E-4 4E-7 1E-3 1E-2
Y, oxides, hydroxides
and fluorides - 3E+5 1E-4 4E-7 - -
70 Ytterbium-166 W, see 'Y 1E+3 2E+3 8E-7 3E-9 2E-5 2E-4
Y, see 'Yb - 2E+3 8E-7 3E-9 - -
70 Ytterbium-167° W, see 12Yb 3E+5 8E+5 3E-4 1E-6 4E-3 4E-2
Y, see 'Yb - TE+5 3E-4 1E-6 - -
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Table I Table 1T Table III
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
70  Ytterbium-169 W, see "*°Yb 2E+3 8E+2 4E-7 1E-9 2E-5 2E-4
Y, see 'Yb - TE+2 3E-7 1E-9 - -
70 Ytterbium-175 W, see 1*2Yb 3E+3 4E+3 1E-6 5E-9 - -
LLI wall
(3E+3) - - - 4E-5 4E-4
Y, see '2Yb - 3E+3 1E-6 5E-9 - -
70  Ytterbium-177> W, see '2Yb 2E+4 5E+4 2E-5 7E-8 2E-4 2E-3
Y, see 'Yb - 5E+4 2E-5 6E-8 - -
70 Ytterbium-178° W, see 1*2Yb 1E+4 4E+4 2E-5 6E-8 2E-4 2E-3
Y, see 'Yb - 4E+4 2E-5 5E-8 - -
71  Lutetium-169 W, all compounds except
those given for Y 3E+3 4E+3 2E-6 6E-9 3E-5 3E-4
Y, oxides, hydroxides,
and fluorides - 4E+3 2E-6 6E-9 - -
71  Lutetium-170 W, see '“Lu 1E+3 2E+3 9E-7 3E-9 2E-5 2E-4
Y, see '“Lu - 2E+3 8E-7 3E-9 - -
71  Lutetium-171 W, see '“Lu 2E+3 2E+3 8E-7 3E-9 3E-5 3E-4
Y, see '“Lu - 2E+3 8E-7 3E-9 - -
71  Lutetium-172 W, see '“Lu 1E+3 1E+3 5E-7 2E-9 1E-5 1E-4
Y, see '“Lu - 1E+3 5E-7 2E-9 - -
71  Lutetium-173 W, see '“Lu 5E+3 3E+2 1E-7 - 7E-5 7E-4
Bone surf
- (5E+2) - 6E-10 - -
Y, see '“Lu - 3E+2 1E-7 4E-10 - -
71  Lutetium-174m W, see '“Lu 2E+3 2E+2 1E-7 - - -
LLI wall Bone surf
(3E+3) (3E+2) - 5E-10 4E-5 4E-4
Y, see '“Lu - 2E+2 9E-8 3E-10 - -
71  Lutetium-174 W, see '“Lu 5E+3 1E+2 5E-8 - 7E-5 7E-4
Bone surf
- (2E+2) - 3E-10 - -
Y, see '“Lu - 2E+2 6E-8 2E-10 - -
71  Lutetium-176m W, see '“Lu SE+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 '“Lu TE+2 5E+0 2E-9 - 1E-5 1E-4
Bone surf
- (1E+1) - 2E-11 - -
Y, see '“Lu - 8E+0 3E-9 1E-11 - -
71  Lutetium-177m W, see '“Lu 7E+2 1E+2 5E-8 - 1E-5 1E-4
Bone surf
- (1E+2) - 2E-10 - -
Y, see '“Lu - 8E+1 3E-8 1E-10 - -
71  Lutetium-177 W, see '“Lu 2E+3 2E+3 9E-7 3E-9 - -
LLI wall
(3E+3) - - - 4E-5 4E-4
Y, see '“Lu - 2E+3 9E-7 3E-9 - -
71  Lutetium-178m*> W, see '“Lu 5E+4 2E+5 8E-5 3E-7 - -
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Table I Table 1T Table III
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
St. wall
(6E+4) - - - 8E-4 8E-3
Y, see '“Lu - 2E+5 7E-5 2E-7 - -
71  Lutetium-178> W, see '“Lu 4E+4 1E+5 5E-5 2E-7 - -
St wall
(4E+4) - - - 6E-4 6E-3
Y, see '“Lu - 1E+5 5E-5 2E-7 - -
71  Lutetium-179 W, see '“Lu 6E+3 2E+4 8E-6 3E-8 9E-5 9E-4
Y, see '“Lu - 2E+4 6E-6 3E-8 - -
72 Hafnium-170 D, all compounds except
those given for W 3E+3 6E+3 2E-6 8E-9 4E-5 4E-4
W, oxides, hydroxides,
carbides and nitrates- 5E+3 2E-6 6E-9 - -
72 Hafnium-172 D, see '°Hf 1E+3 9E+0 4E-9 - 2E-5 2E-4
Bone surf
- (2E+1) - 3E-11 - -
W, see '°Hf - 4E+1 2E-8 - - -
Bone surf
- (6E+1) - 8E-11 - -
72 Hafnium-173 D, see '"°Hf 5E+3 1E+4 5E-6 2E-8 7E-5 7E-4
W, see "’Hf - 1E+4 5E-6 2E-8 - -
72 Hafnium-175 D, see '"°Hf 3E+3 9E+2 4E-7 - 4E-5 4E-4
Bone surf
- (1E+3) - 1E-9 - -
W, see °Hf - 1E+3 5E-7 2E-9 - -
72 Hafnium-177m’ D, see | °Hf 2E+4 6E+4 2E-5 8E-8 3E-4 3E-3
W, see '"°Hf - 9E+4 4E-5 1E-7 - -
72 Hafnium-178m D, see '°Hf 3E+2 1E+0 5E-10 - 3E-6 3E-5
Bone surf
- (2E+0) - 3E-12 - -
W, see '°Hf - 5E+0 2E-9 - - -
Bone surf
- (9E+0) - 1E-11 - -
72 Hafnium-179m D, see '"°Hf 1E+3 3E+2 1E-7 - 1E-5 1E-4
Bone surf
- (6E+2) - 8E-10 - -
W, see '°Hf - 6E+2 3E-7 8E-10 - -
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 '°Hf 1E+3 2E+2 7E-8 - 2E-5 2E-4
Bone surf
- (4E+2) - 6E-10 - -
W, see "°Hf - 4E+2 2E-7 6E-10 - -
72 Hafnium-182m’ D, see '"°Hf AE+4 9E+4 4E-5 1E-7 5E-4 5E-3
W, see '°Hf - 1E+5 6E-5 2E-7 - -
72 Hafnium-182 D, see '°Hf 2E+2 8E-1 3E-10 - - -
Bone surf Bone surf
(4E+2) (2E+0) - 2E-12 5E-6 5E-5
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Table I Table 1T Table III
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
W, see ’Hf - 3E+0 1E-9 - - -
Bone surf
- (7E+0) - 1E-11 - -
72 Hafnium-183> D, see '"°Hf 2E+4 5E+4 2E-5 6E-8 3E-4 3E-3
W, see '°Hf - 6E+4 2E-5 8E-8 - -
72 Hafnium-184 D, see | °Hf 2E+3 8E+3 3E-6 1E-8 3E-5 3E-4
W, see '"°Hf - 6E+3 3E-6 9E-9 - -
73 Tantalum-1722 W, all compounds except
those given for Y 4E+4 1E+5 5E-5 2E-7 S5E-4 SE-3
Y, elemental Ta, oxides,
hydroxides, halides,
carbides, nitrates
and nitrides - 1E+5 4E-5 1E-7 - -
73 Tantalum-173 W, see '’Ta 7E+3 2E+4 8E-6 3E-8 9E-5 9E-4
Y, see 'Ta - 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 - -
73 Tantalum-175 W, see '°Ta 6E+3 2E+4 7E-6 2E-8 8E-5 8E-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, see ' ’Ta 2E+4 9E+4 4E-5 1E-7 2E-4 2E-3
Y, see '"*Ta - TE+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 TE+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-182m> W, see '”’Ta 2E+5 5E+5 2E-4 8E-7 - -
St wall
(2E+5) - - - 3E-3 3E-2
Y, see '’Ta - 4E+5 2E-4 6E-7 - -
73 Tantalum-182 W, see '°Ta SE+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
(1E+3) - - - 2E-5 2E-4
Y, see '’Ta - 1E+3 4E-7 1E-9 - -
73 Tantalum-184 W, see '°Ta 2E+3 5E+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+H4 TE+4 3E-5 1E-7 4E-4 4E-3
Y, see '"*Ta - 6E+4 3E-5 9E-8 - -
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Table I Table I1 Table IIT
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (1Ci) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
73 Tantalum-186° W, see '*Ta SE+4 2E+5 1E-4 3E-7 - -
St wall
(7TE+4) - - - 1E-3 1E-2
Y, see '"*Ta - 2E+5 9E-5 3E-7 - -
74  Tungsten-176 D, all compounds 1E+4 SE+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 SE+3 2E+4 8E-6 3E-8 7E-5 7E-4
74 Tungsten-179* D, all 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 SE-8 2E-4 2E-3
74  Tungsten-185 D, all compounds 2E+3 7E+3 3E-6 9E-9 - -
LLI wall
(3E+3) - - - 4E-5 4E-4
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 SE-7 2E-9 - -
LLI wall
(5E+2) - - - 7E-6 7E-5
75  Rhenium-177 D, all compounds except
those given for W 9E+4 3E+5 1E-4 4E-7 - -
St wall
(1E+5) - - - 2E-3 2E-2
W, oxides, hydroxides
and nitrates - 4E+5 1E-4 SE-7 - -
75 Rhenium-178’ D, see '""Re TE+4 3E+5 1E-4 4E-7 - -
St wall
(1E+5) - - - 1E-3 1E-2
W, see '"Re - 3E+5 1E-4 4E-7 - -
75  Rhenium-181 D, see '""Re SE+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 TE+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 D, see '"Re 1E+3 2E+3 1E-6 3E-9 2E-5 2E-4
(64.0 h) W, see '"'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  Rhenium-184 D, see '"’Re 2E+3 4E+3 1E-6 5E-9 3E-5 3E-4
W, see '"'Re - 1E+3 6E-7 2E-9 - -
75  Rhenium-186m D, see '"’Re 1E+3 2E+3 7E-7 - - -
St wall St wall
(2E+3) (2E+3) - 3E-9 2E-5 2E-4
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 - -
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Table I Table 1T Table III
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
75  Rhenium-187 D, see '"'Re 6E+5 8E+5 4E-4 - 8E-3 8E-2
St wall
- (9E+5) - 1E-6 - -
W, see '"Re - 1E+5 4E-5 1E-7 - -
75  Rhenium-188m’ D, see '"'Re SE+4 1E+5 6E-5 2E-7 1E-3 1E-2
W, see '"Re - 1E+5 6E-5 2E-7 - -
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 - 4E+3 2E-6 6E-9 - -
76  Osmium-180? D, all compounds except
those given for W and Y 1E+5 4E+5 2E-4 SE-7 1E-3 1E-2
W, halides and nitrates - S5E+5 2E-4 TE-7 - -
Y, oxides and hydroxides- SE+5 2E-4 6E-7 - -
76  Osmium-181> D, see '*0s 1E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, see 1800s - SE+4 2E-5 6E-8 - -
Y, see *°0s - 4E+4 2E-5 6E-8 - -
76  Osmium-182 D, see '*0s 2E+3 6E+3 2E-6 8E-9 3E-5 3E-4
W, see %05 - 4E+3 2E-6 6E-9 - -
Y, see *°0s - 4E+3 2E-6 6E-9 - -
76  Osmium-185 D, see '*0s 2E+3 5E+2 2E-7 7E-10 3E-5 3E-4
W, see %05 - 8E+2 3E-7 1E-9 - -
Y, see *°0s - 8E+2 3E-7 1E-9 - -
76  Osmium-189m D, see '*0s SE+4 2E+5 1E-4 3E-7 1E-3 1E-2
W, see %05 - 2E+5 9E-5 3E-7 - -
Y, see '%°0s - 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 %05 - 2E+4 8E-6 3E-8 - -
Y, see '%°0s - 2E+4 7E-6 2E-8 - -
76  Osmium-191 D, see '*°0s 2E+3 2E+3 9E-7 3E-9 - -
LLI wall
(3E+3) - - - 3E-5 3E-4
W, see 05 - 2E+3 7E-7 2E-9 - -
Y, see *°0s - 1E+3 6E-7 2E-9 - -
76  Osmium-193 D, see '*0s 2E+3 5E+3 2E-6 6E-9 - -
LLI wall
(2E+3) - - - 2E-5 2E-4
W, see 05 - 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
(6E+2) - - - 8E-6 8E-5
W, see %05 - 6E+1 2E-8 8E-11 - -
Y, see "°Os - 8E+0 3E-9 1E-11 - -
77 Iridium-182° D, all compounds except
those given for W and Y 4E+4 1E+5 6E-5 2E-7 - -
St wall
(4E+4) - - - 6E-4 6E-3
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Table I Table 1T Table III
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
W, halides, nitrates
and metallic iridium - 2E+5 6E-5 2E-7 - -
Y, oxides and hydroxides- 1E+5 SE-5 2E-7 - -
77 Iridium-184 D, see "I 8E+3 2E+4 1E-5 3E-8 1E-4 1E-3
W, see "1r - 3E+4 1E-5 5E-8 - -
Y, see *Ir - 3E+4 1E-5 4E-8 - -
77  Iridium-185 D, see "I 5E+3 1E+4 5E-6 2E-8 7E-5 7E-4
W, see '1r - 1E+4 5E-6 2E-8 - -
Y, see *Ir - 1E+4 4E-6 1E-8 - -
77 Iridium-186 D, see "I 2E+3 8E+3 3E-6 1E-8 3E-5 3E-4
W, see Ir - 6E+3 3E-6 9E-9 - -
Y, see *Ir - 6E+3 2E-6 8E-9 - -
77 Iridium-187 D, see "I 1E+4 3E+4 1E-5 5E-8 1E-4 1E-3
W, see Ir - 3E+4 1E-5 4E-8 - -
Y, see *Ir - 3E+4 1E-5 4E-8 - -
77  Iridium-188 D, see "I 2E+3 5E+3 2E-6 6E-9 3E-5 3E-4
W, see Ir - 4E+3 1E-6 5E-9 - -
Y, see "I - 3E+3 1E-6 5E-9 - -
77 Iridium-189 D, see '*Ir 5E+3 5E+3 2E-6 7E-9 - -
LLI wall
(5E+3) - - - 7E-5 7E-4
W, see 1r - 4E+3 2E-6 5E-9 - -
Y, see *Ir - 4E+3 1E-6 5E-9 - -
77 Iridium-190m’ D, see "I 2E+5 2E+5 8E-5 3E-7 2E-3 2E-2
W, see 1r - 2E+5 9E-5 3E-7 - -
Y, see *Ir - 2E+5 8E-5 3E-7 - -
77 Iridium-190 D, see "I 1E+3 9E+2 4E-7 1E-9 1E-5 1E-4
W, see Ir - 1E+3 4E-7 1E-9 - -
Y, see *Ir - 9E+2 4E-7 1E-9 - -
77  Iridium-192m D, see "I 3E+3 9E+1 4E-8 1E-10 4E-5 4E-4
W, see Ir - 2E+2 9E-8 3E-10 - -
Y, see *Ir - 2E+1 6E-9 2E-11 - -
77 Iridium-192 D, see "I 9E+2 3E+2 1E-7 4E-10 1E-5 1E-4
W, see Ir - 4E+2 2E-7 6E-10 - -
Y, see "I - 2E+2 9E-8 3E-10 - -
77  Iridium-194m D, see '#Ir 6E+2 9E+1 4E-8 1E-10 9E-6 9E-5
W, see Ir - 2E+2 7E-8 2E-10 - -
Y, see "I - 1E+2 4E-8 1E-10 - -
77  Iridium-194 D, see "#Ir 1E+3 3E+3 1E-6 4E-9 1E-5 1E-4
W, see '¥Ir - 2E+3 9E-7 3E-9 - -
Y, see *Ir - 2E+3 8E-7 3E-9 - -
77  Iridium-195m D, see "I 8E+3 2E+4 1E-5 3E-8 1E-4 1E-3
W, see 1r - 3E+4 1E-5 4E-8 - -
Y, see *Ir - 2E+4 9E-6 3E-8 - -
77  Iridium-195 D, see "I 1E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, see "Ir - 5E+4 2E-5 7E-8 - -
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Table I Table 1T Table III
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
Y, see Ir - 4E+4 2E-5 6E-8 - -
78  Platinum-186 D, all compounds 1E+4 4E+4 2E-5 SE-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 8E+3 4E-6 1E-8 SE-5 S5E-4
78  Platinum-193m D, all compounds 3E+3 6E+3 3E-6 8E-9 - -
LLI wall
(3E+4) - - - 4E-5 4E-4
78  Platinum-193 D, all compounds 4E+4 2E+4 1E-5 3E-8 - -
LLI wall
(5E+4) - - - 6E-4 6E-3
78  Platinum-195m D, all compounds 2E+3 4E+3 2E-6 6E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
78  Platinum-197m’ D, all compounds 2E+4 4E+4 2E-5 6E-8 2E-4 2E-3
78  Platinum-197 D, all compounds 3E+3 1E+4 4E-6 1E-8 4E-5 4E-4
78  Platinum-199* D, all compounds SE+4 1E+5 6E-5 2E-7 7E-4 7E-3
78  Platinum-200 D, all compounds 1E+3 3E+3 1E-6 SE-9 2E-5 2E-4
79  Gold-193 D, all compounds except
those given for W and Y 9E+3 3E+4 1E-5 4E-8 1E-4 1E-3
W, halides and nitrates - 2E+4 9E-6 3E-8 - -
Y, oxides and hydroxides- 2E+4 8E-6 3E-8 - -
79 Gold-194 D, see '"Au 3E+3 8E+3 3E-6 1E-8 4E-5 4E-4
W, see '"Au - 5E+3 2E-6 8E-9 - -
Y, see 'Au - 5E+3 2E-6 7E-9 - -
79 Gold-195 D, see '"Au 5E+3 1E+4 5E-6 2E-8 7E-5 7E-4
W, see '"Au - 1E+3 6E-7 2E-9 - -
Y, see 'Au - 4E+2 2E-7 6E-10 - -
79 Gold-198m D, see '"Au 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 'Au - 2E+3 8E-7 3E-9 - -
Y, see '*Au - 2E+3 7E-7 2E-9 - -
79 Gold-199 D, see 'PAu 3E+3 9E+3 4E-6 1E-8 - -
LLI wall
(3E+3) - - - 4E-5 4E-4
W, see '"Au - 4E+3 2E-6 6E-9 - -
Y, see 'Au - 4E+3 2E-6 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 '"Au - 2E+4 1E-6 3E-9 - -
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Table I Table 1T Table III
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
79  Gold-200” D, see " "Au 3E+4 6E+4 3E-5 9E-8 4E-4 4E-3
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
(9E+4) - - - 1E-3 1E-2
W, see '"Au - 2E+5 1E-4 3E-7 - -
Y, see 'Au - 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, hydroxides,
halides, nitrates and
sulfides - 8E+3 3E-6 1E-8 - -
80  Mercury-193 Vapor - 3E+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 '"Hg - 4E+4 2E-5 6E-8 - -
80  Mercury-194 Vapor - 3E+1 1E-8 4E-11 - -
Organic D 2E+1 3E+1 1E-8 4E-11 2E-7 2E-6
D, see '*"Hg 8E+2 4E+1 2E-8 6E-11 1E-5 1E-4
W, see '*"Hg - 1E+2 5E-8 2E-10 - -
80  Mercury-195m Vapor - 4E+3 2E-6 6E-9 - -
Organic D 3E+3 6E+3 3E-6 8E-9 4E-5 4E-4
D, see '**"Hg 2E+3 5E+3 2E-6 7E-9 3E-5 3E-4
W, see '"Hg - 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 - SE+3 2E-6 7E-9 - -
Organic D 4E+3 9E+3 4E-6 1E-8 5E-5 SE-4
D, see '*"Hg 3E+3 7E+3 3E-6 1E-8 4E-5 4E-4
W, see '*"Hg - 5E+3 2E-6 7E-9 - -
80  Mercury-197 Vapor - 8E+3 4E-6 1E-8 - -
Organic D 7E+3 1E+4 6E-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-199m’ Vapor - 8E+4 3E-5 1E-7 - -
Organic D 6E+4 2E+5 7E-5 2E-7 - -
St wall
(1E+5) - - - 1E-3 1E-2
D, see '**"Hg 6E+4 1E+5 6E-5 2E-7 8E-4 8E-3
W, see '"Hg - 2E+5 7E-5 2E-7 - -
80  Mercury-203 Vapor - 8E+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 SE+4 2E+5 6E-5 2E-7 - -
St wall
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Table 1 Table 11 Table 111
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALIL ALI DAC Air Water Concentration
No. (nCi) (1Ci) (uCi/ml) (uCi/ml) (nCi/ml) (1uCi/ml)
(7E+4) - - - 1E-3 1E-2
81  Thallium-194° D, all compounds 3E+5 6E+5 2E-4 8E-7 - -
St wall
(3E+5) - - - 4E-3 4E-2
81  Thallium-195° D, all compounds 6E+4 1E+5 SE-5 2E-7 9E-4 9E-3
81  Thallium-197 D, all compounds TE+4 1E+5 SE-5 2E-7 1E-3 1E-2
81  Thallium-198m’ D, all compounds 3E+4 SE+4 2E-5 8E-8 4E-4 4E-3
81  Thallium-198 D, all compounds 2E+4 3E+4 1E-5 SE-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 D, all compounds 8E+3 1E+4 SE-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 SE+3 2E-6 7E-9 SE-5 S5E-4
81  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 6E+4 3E-5 9E-8 4E-4 4E-3
82  Lead-199° D, all compounds 2E+4 TE+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  Lead-201 D, all compounds TE+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 SE+1 2E-8 7E-11 2E-6 2E-5
82  Lead-203 D, all compounds SE+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 SE-5 SE-4
82  Lead-209 D, all compounds 2E+4 6E+4 2E-5 8E-8 3E-4 3E-3
82  Lead-210 D, all compounds 6E-1 2E-1 1E-10 - - -
Bone surf Bone surf
(1E+0) (4E-1) - 6E-13 1E-8 1E-7
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 SE-11 - -
Bone surf
(1E+2) - - - 2E-6 2E-5
82  Lead-214’ D, all compounds 9E+3 8E+2 3E-7 1E-9 1E-4 1E-3
83 Bismuth-200” D, nitrates 3E+4 8E+4 4E-5 1E-7 4E-4 4E-3
W, all other compounds - 1E+5 4E-5 1E-7 - -
83  Bismuth-201> D, see 2°Bi 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3
W, see *’Bi - 4E+4 2E-5 5E-8 - -
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Table I Table 1T Table III
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
83  Bismuth-202> D, see 2°Bi 1E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, see *Bi - 8E+4 3E-5 1E-7 - -
83  Bismuth-203 D, see 2°Bi 2E+3 TE+3 3E-6 9E-9 3E-5 3E-4
W, see *Bi - 6E+3 3E-6 9E-9 - -
83 Bismuth-205 D, see 2*Bi 1E+3 3E+3 1E-6 3E-9 2E-5 2E-4
W, see 2°Bi - 1E+3 5E-7 2E-9 - -
83  Bismuth-206 D, see *°Bi 6E+2 1E+3 6E-7 2E-9 9E-6 9E-5
W, see 2°Bi - 9E+2 4E-7 1E-9 - -
83  Bismuth-207 D, see *°Bi 1E+3 2E+3 7E-7 2E-9 1E-5 1E-4
W, see 2Bi - 4E+2 1E-7 5E-10 - -
83 Bismuth-210m D, see 2’Bi 4E+1 5E+0 2E-9 - - -
Kidneys Kidneys
(6E+1) (6E+0) - 9E-12 8E-7 8E-6
W, see 2°Bi - 7E-1 3E-10 9E-13 - -
83  Bismuth-210 D, see 2°Bi 8E+2 2E+2 1E-7 - 1E-5 1E-4
- Kidneys
- (4E+2) - 5E-10 - -
W, see 2Bi - 3E+1 1E-8 4E-11 - -
83  Bismuth-212? D, see 2°Bi 5E+3 2E+2 1E-7 3E-10 7E-5 7E-4
W, see *Bi - 3E+2 1E-7 4E-10 - -
83  Bismuth-213? D, see 2Bi 7E+3 3E+2 1E-7 4E-10 1E-4 1E-3
W, see 2Bi - 4E+2 1E-7 5E-10 - -
83  Bismuth-214 D, see 2°Bi 2E+4 S8E+2 3E-7 1E-9 - -
St wall
(2E+4) - - - 3E-4 3E-3
W, see 2Bi - 9E-2 4E-7 1E-9 - -
84  Polonium-203* D, all compounds except
those given for W 3E+4 6E+4 3E-5 9E-8 3E-4 3E-3
W, oxides, hydroxides
and nitrates - 9E+4 4E-5 1E-7 - -
84 Polonium-205> D, see **Po 2E+4 4E+4 2E-5 5E-8 3E-4 3E-3
W, see 2*Po - TE+4 3E-5 1E-7 - -
84  Polonium-207 D, see **Po 8E+3 3E+4 1E-5 3E-8 1E-4 1E-3
W, see 2*Po - 3E+4 1E-5 4E-8 - -
84  Polonium-210 D, see **Po 3E+0 6E-1 3E-10 9E-13 4E-8 4E-7
W, see 2*Po - 6E-1 3E-10 9E-13 - -
85  Astatine-2072 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 8E+1 3E-8 1E-10 2E-6 2E-5
W - 5E+1 2E-8 8E-11 - -
86  Radon-220 With daughters removed - 2E+4 7E-6 2E-8 - -
With daughters present - 2E+1 9E-9 3E-11 - -
(or 12 working (or 1.0
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Table I Table I1 Table IIT
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
level months) working
level)
86  Radon-222 With daughters removed - 1E+4 4E-6 1E-8 - -
With daughters present - 1E+2 3E-8 1E-10 - -
(or 4 working (or 0.33
level months) working
level)
87  Francium-222° D, all compounds 2E+3 SE+2 2E-7 6E-10 3E-5 3E-4
87  Francium-2232 D, all compounds 6E+2 8E+2 3E-7 1E-9 8E-6 8E-5
88  Radium-223 W, all compounds SE+0 7E-1 3E-10 9E-13 - -
Bone surf
(9E+0) - - - 1E-7 1E-6
88  Radium-224 W, all compounds 8E+0 2E+0 7E-10 2E-12 - -
Bone surf
(2E+1) - - - 2E-7 2E-6
88  Radium-225 W, all compounds 8E+0 7E-1 3E-10 9E-13 - -
Bone surf
(2E+1) - - - 2E-7 2E-6
88  Radium-226 W, all compounds 2E+0 6E-1 3E-10 9E-13 - -
Bone surf
(5E+0) - - - 6E-8 6E-7
88  Radium-227 W, all compounds 2E+4 1E+4 6E-6 - - -
Bone surf Bone surf
(2E+4) (2E+4) - 3E-8 3E-4 3E-3
88  Radium-228 W, all compounds 2E+0 1E+0 SE-10 2E-12 - -
Bone surf
(4E+0) - - - 6E-8 6E-7
89  Actinium-224 D, all compounds except
those given for W and Y 2E+3 3E+1 1E-8 - - -
LLI wall Bone surf
(2E+3) (4E+1) - SE-11 3E-5 3E-4
W, halides and nitrates - SE+1 2E-8 7E-11 - -
Y, oxides and hydroxides- SE+1 2E-8 6E-11 - -
89  Actinium-225 D, see **Ac 5E+1 3E-1 1E-10 - - -
LLI wall Bone surf
(5E+1) (5E-1) - 7E-13 7E-7 7E-6
W, see ***Ac - 6E-1 3E-10 9E-13 - -
Y, see *Ac - 6E-1 3E-10 9E-13 - -
89  Actinium-226 D, see ***Ac 1E+2 3E+0 1E-9 - - -
LLI wall Bone surf
(1E+2) (4E+0) - SE-12 2E-6 2E-5
W, see 2*Ac - 5E+0 2E-9 7E-12 - -
Y, see **Ac - 5E+0 2E-9 6E-12 - -
89  Actinium-227 D, see **Ac 2E-1 4E-4 2E-13 - - -
Bone surf Bone surf
(4E-1) (8E-4) - 1E-15 SE-9 5E-8
W, see “Ac - 2E-3 7E-13 - - -
Bone surf
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Table I Table 1T Table III
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
- (3E-3) - 4E-15 - -
Y, see 2*Ac - 4E-3 2E-12 6E-15 - -
89  Actinium-228 D, see ***Ac 2E+3 9E+0 4E-9 - 3E-5 3E-4
Bone surf
- (2E+1) - 2E-11 - -
W, see **Ac - 4E+1 2E-8 - - -
Bone surf
- (6E+1) - 8E-11 - -
Y, see *Ac - 4E+1 2E-8 6E-11 - -
90  Thorium-226> W, all compounds except
those given for Y SE+3 2E+2 6E-8 2E-10 - -
St wall
(5E+3) - - - 7E-5 7E-4
Y, oxides and hydroxides- 1E+2 6E-8 2E-10 - -
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 surf Bone surf
(1E+1) (2E-2) - 3E-14 2E-7 2E-6
Y, see *°Th - 2E-2 7E-12 2E-14 - -
90  Thorium-229 W, see *°Th 6E-1 9E-4 4E-13 - - -
Bone surf Bone surf
(1E+0) (2E-3) - 3E-15 2E-8 2E-7
Y, see *°Th - 2E-3 1E-12 - - -
Bone surf
- (3E-3) - 4E-15 - -
90  Thorium-230 W, see *°Th 4E+0 6E-3 3E-12 - - -
Bone surf Bone surf
(9E+0) (2E-2) - 2E-14 1E-7 1E-6
Y, see *°Th - 2E-2 6E-12 - - -
Bone surf
- (2E-2) - 3E-14 - -
90  Thorium-231 W, see *°Th 4E+3 6E+3 3E-6 9E-9 5E-5 5E-4
Y, see *°Th - 6E+3 3E-6 9E-9 - -
90  Thorium-232 W, see *°Th 7E-1 1E-3 5E-13 - - -
Bone surf Bone surf
(2E+0) (3E-3) - 4E-15 3E-8 3B-7
Y, see *°Th - 3E-3 1E-12 - - -
Bone surf
- (4E-3) - 6E-15 - -
90  Thorium-234 W, see Th 3E+2 2E+2 8E-8 3E-10 - -
LLI wall
(4E+2) - - - 5E-6 5E-5
Y, see *°Th - 2E+2 6E-8 2E-10 - -
91  Protactinium-227° W, all compounds except
those given for Y 4E+3 1E+2 SE-8 2E-10 5SE-5 SE-4
Y, oxides and hydroxides- 1E+2 4E-8 1E-10 - -
91  Protactinium-228 W, see *’Pa 1E+3 1E+1 5E-9 - 2E-5 2E-4
Bone surf
- (2E+1) - 3E-11 - -
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Table I Table 1T Table III
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
Y, see *'Pa - 1E+1 5E-9 2E-11 - -
91  Protactinium-230 W, see *’Pa 6E+2 5E+0 2E-9 7E-12 - -
Bone surf
(9E+2) - - - 1E-5 1E-4
Y, see **’Pa - 4E+0 1E-9 5E-12 - -
91  Protactinium-231 W, see **'Pa 2E-1 2E-3 6E-13 - - -
Bone surf Bone surf
(5E-1) (4E-3) - 6E-15 6E-9 6E-8
Y, see **’Pa - 4E-3 2E-12 - - -
Bone surf
- (6E-3) - 8E-15 - -
91  Protactinium-232 W, see **’Pa 1E+3 2E+1 9E-9 - 2E-5 2E-4
Bone surf
- (6E+1) - 8E-11 - -
Y, see **’Pa - 6E+1 2E-8 - - -
Bone surf
- (7E+1) - 1E-10 - -
91  Protactinium-233 W, see **'Pa 1E+3 TE+2 3E-7 1E-9 - -
LLI wall
(2E+3) - - - 2E-5 2E-4
Y, see **’Pa - 6E+2 2E-7 8E-10 - -
91  Protactinium-234 W, see *'Pa 2E+3 8E+3 3E-6 1E-8 3E-5 3E-4
Y, see **’Pa - TE+3 3E-6 9E-9 - -
92 Uranium-230 D, UF, UOF, UO(NO) 4E+0 4E-1 2E-10 - - -
Bone surf Bone surf
(6E+0) (6E-1) - 8E-13 8E-8 8E-7
W, UO, UF, UCI - 4E-1 1E-10 5E-13 - -
Y, UO, UO - 3E-1 1E-10 4E-13 - -
92 Uranium-231 D, see 2°U 5E+3 8E+3 3E-6 1E-8 - -
LLI wall
(4E+3) - - - 6E-5 6E-4
W, see 2°U - 6E+3 2E-6 8E-9 - -
Y, see U - 5E+3 2E-6 6E-9 - -
92 Uranium-232 D, see *°U 2E+0 2E-1 9E-11 - - -
Bone surf Bone surf
(4E+0) (4E-1) - 6E-13 6E-8 6E-7
W, see 2°U - 4E-1 2E-10 5E-13 - -
Y, see U - 8E-3 3E-12 1E-14 - -
92 Uranium-233 D, see 2°U 1E+1 1E+0 5E-10 - - -
Bone surf Bone surf
(2E+1) (2E+0) - 3E-12 3E-7 3E-6
W, see 2°U - 7E-1 3E-10 1E-12 - -
Y, see U - 4E-2 2E-11 5E-14 - -
92 Uranium-234° D, see 2°U 1E+1 1E+0 5E-10 - - -
Bone surf Bone surf
(2E+1) (2E+0) - 3E-12 3E-7 3E-6
W, see 2°U - 7E-1 3E-10 1E-12 - -
Y, see U - 4E-2 2E-11 5E-14 - -
92 Uranium-235° D, see *’U 1E+1 1E+0 6E-10 - - -
Bone surf Bone surf
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Table I Table I1 Table IIT
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (1Ci) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
(2E+1) (2E+0) - 3E-12 3E-7 3E-6
W, see 2°U - 8E-1 3E-10 1E-12 - -
Y, see U - 4E-2 2E-11 6E-14 - -
92 Uranium-236 D, see U 1E+1 1E+0 5E-10 - - -
Bone surf Bone surf
(2E+1) (2E+0) - 3E-12 3E-7 3E-6
W, see 2°U - 8E-1 3E-10 1E-12 - -
Y, see 2°U - 4E-2 2E-11 6E-14 - -
92 Uranium-237 D, see 2°U 2E+3 3E+3 1E-6 4E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
W, see *°U - 2E+3 7E-7 2E-9 - -
Y, see U - 2E+3 6E-7 2E-9 - -
92 Uranium-238’ D, see 2°U 1E+1 1E+0 6E-10 - - -
Bone surf Bone surf
(2E+1) (2E+0) - 3E-12 3E-7 3E-6
W, see 2°U - 8E-1 3E-10 1E-12 - -
Y, see 2°U - 4E-2 2E-11 6E-14 - -
92 Uranium-239° D, see 2°U TE+4 2E+5 8E-5 3E-7 9E-4 9E-3
W, see 2°U - 2E+5 7E-5 2E-7 - -
Y, see U - 2E+5 6E-5 2E-7 - -
92 Uranium-240 D, see *’U 1E+3 4E+3 2E-6 5E-9 2E-5 2E-4
W, see 2°U - 3E+3 1E-6 4E-9 - -
Y, see U - 2E+3 1E-6 3E-9 - -
92 Uranium-natural’ D, see *°U 1E+1 1E+0 5E-10 - - -
Bone surf Bone surf
(2E+1) (2E+0) - 3E-12 3E-7 3E-6
W, see 2°U - 8E-1 3E-10 9E-13 - -
Y, see 2°U - SE-2 2E-11 9E-14 - -
93  Neptunium-232° W, all compounds 1E+5 2E+3 7TE-7 - 2E-3 2E-2
Bone surf
- (5E+2) - 6E-9 - -
93 Neptunium-233° W, all compounds 8E+5 3E+6 1E-3 4E-6 1E-2 1E-1
93  Neptunium-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 wall Bone surf
(2E+4) (1E+3) - 2E-9 3E-4 3E-3
93  Neptunium-236 W, all compounds 3E+0 2E-2 9E-12 - - -
(1.15E+5 y) Bone surf Bone surf
(6E+0) (5E-2) - 8E-14 9E-8 9E-7
93  Neptunium-236 W, all compounds 3E+3 3E+1 1E-8 - - -
(22.5h) Bone surf Bone surf
(4E+3) (7E+1) - 1E-10 5E-5 S5E-4
93  Neptunium-237 W, all compounds SE-1 4E-3 2E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 1E-14 2E-8 2E-7
93  Neptunium-238 W, all compounds 1E+3 6E+1 3E-8 - 2E-5 2E-4
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Table I Table III
Occupational Values Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
Bone surf
- (2E+2) - 2E-10 - -
93  Neptunium-239 W, all compounds 2E+3 2E+3 9E-7 3E-9 - -
LLI wall
(2E+3) - - - 2E-5 2E-4
93 Neptunium-240° W, all compounds 2E+4 8E+4 3E-5 1E-7 3E-4 3E-3
94  Plutonium-234 W, all compounds
except PuO SE+3 2E+2 9E-8 3E-10 1E-4 1E-3
Y, PuO - 2E+2 8E-8 3E-10 - -
94  Plutonium-235> W, see 2**Pu 9E+5 3E+6 1E-3 4E-6 1E-2 1E-1
Y, see >**Pu - 3E+6 1E-3 3E-6 - -
94  Plutonium-236 W, see 2*Pu 2E+0 2E-2 8E-12 - - -
Bone surf Bone surf
(4E+0) (4E-2) - 5E-14 6E-8 6E-7
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 2*Pu - 3E+3 1E-6 4E-9 - -
94  Plutonium-238 W, see 2*Pu 9E-1 7E-3 3E-12 - - -
Bone surf Bone surf
(2E+0) (1E-2) - 2E-14 2E-8 2E-7
Y, see **Pu - 2E-2 8E-12 2E-14 - -
94  Plutonium-239 W, see 2*Pu 8E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
Y, see 2**Pu - 2E-2 7E-12 - - -
Bone surf
- (2E-2) - 2E-14 - -
94  Plutonium-240 W, see 2*Pu 8E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
Y, see 2**Pu - 2E-2 7E-12 - - -
Bone surf
- (2E-2) - 2E-14 - -
94  Plutonium-241 W, see **Pu 4E+1 3E-1 1E-10 - - -
Bone surf Bone surf
(TE+1) (6E-1) - 8E-13 1E-6 1E-5
Y, see >**Pu - 8E-1 3E-10 - - -
Bone surf
- (1E+0) - 1E-12 - -
94  Plutonium-242 W, see **Pu 8E-1 7E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
Y, see 2**Pu - 2E-2 7E-12 - - -
Bone surf
- (2E-2) - 2E-14 - -
94  Plutonium-243 W, see **Pu 2E-+4 4E+4 2E-5 5E-8 2E-4 2E-3
Y, see >**Pu - 4E+4 2E-5 5E-8 - -
94  Plutonium-244 W, see 2*Pu 8E-1 7E-3 3E-12 - - -
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Table I Table I1 Table IIT
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
Bone surf Bone surf
(2E+0) (1E-2) - 2E-14 2E-8 2E-7
Y, see >**Pu - 2E-2 7E-12 - - -
Bone surf
- (2E-2) - 2E-14 - -
94  Plutonium-245 W, see **Pu 2E+3 5E+3 2E-6 6E-9 3E-5 3E-4
Y, see >**Pu - 4E+3 2E-6 6E-9 - -
94  Plutonium-246 W, see 2*Pu 4E+2 3E+2 1E-7 4E-10 - -
LLI wall
(4E+2) - - - 6E-6 6E-5
Y, see **Pu - 3E+2 1E-7 4E-10 - -
95  Americium-237 W, all compounds 8E+4 3E+5 1E-4 4E-7 1E-3 1E-2
95 Americium-238° W, all compounds 4E+4 3E+3 1E-6 - 5E-4 SE-3
Bone surf
- (6E+3) - 9E-9 - -
95  Americium-239 W, all compounds SE+3 1E+4 SE-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
95  Americium-241 W, all compounds 8E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
95  Americium-242m W, all compounds 8E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
95  Americium-242 W, all compounds 4E+3 8E+1 4E-8 - SE-5 SE-4
Bone surf
- (9E+1) - 1E-10 - -
95  Americium-243 W, all compounds 8E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
95  Americium-244m*> W, all compounds 6E+4 4E+3 2E-6 - - -
St wall Bone surf
(8E+4) (7E+3) - 1E-8 1E-3 1E-2
95  Americium-244 W, all compounds 3E+3 2E+2 8E-8 - 4E-5 4E-4
Bone surf
- (BE+2) - 4E-10 - -
95  Americium-245 W, all compounds 3E+4 8E+4 3E-5 1E-7 4E-4 4E-3
95  Americium-246m*> W, all compounds SE+4 2E+5 8E-5 3E-7 - -
St wall
(6E+4) - - - 8E-4 8E-3
95  Americium-246> W, all compounds 3E+4 1E+5 4E-5 1E-7 4E-4 4E-3
96  Curium-238 W, all compounds 2E+4 1E+3 SE-7 2E-9 2E-4 2E-3
96  Curium-240 W, all compounds 6E+1 6E-1 2E-10 - - -
Bone surf Bone surf
(8E+1) (6E-1) - 9E-13 1E-6 1E-5
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Table I Table I1 Table IIT
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (nCi) (1Ci) (uCi/ml) (uCi/ml) (nCi/ml) (1uCi/ml)
96  Curium-241 W, all compounds 1E+3 3E+1 1E-8 - 2E-5 2E-4
Bone surf
- (4E+1) - SE-11 - -
96  Curium-242 W, all compounds 3E+1 3E-1 1E-10 - - -
Bone surf Bone surf
(5E+1) (3E-1) - 4E-13 7E-7 7E-6
96  Curium-243 W, all compounds 1E+0 9E-3 4E-12 - - -
Bone surf Bone surf
(2E+0) (2E-2) - 2E-14 3E-8 3E-7
96  Curium-244 W, all compounds 1E+0 1E-2 SE-12 - - -
Bone surf Bone surf
(3E+0) (2E-2) - 3E-14 3E-8 3E-7
96  Curium-245 W, all compounds 7E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
96  Curium-246 W, all compounds 7E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
96  Curium-247 W, all compounds 8E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
96  Curium-248 W, all compounds 2E-1 2E-3 7E-13 - - -
Bone surf Bone surf
(4E-1) (3E-3) - 4E-15 SE-9 SE-8
96  Curium-249? W, all compounds SE+4 2E+4 7E-6 - 7E-4 7E-3
Bone surf
- (3E+4) - 4E-8 - -
96  Curium-250 W, all compounds 4E-2 3E-4 1E-13 - - -
Bone surf Bone surf
(6E-2) (5E-4) - 8E-16 9E-10 9E-9
97  Berkelium-245 W, all compounds 2E+3 1E+3 SE-7 2E-9 3E-5 3E-4
97  Berkelium-246 W, all compounds 3E+3 3E+3 1E-6 4E-9 4E-5 4E-4
97  Berkelium-247 W, all compounds SE-1 4E-3 2E-12 - - -
Bone surf Bone surf
(1E+0) (9E-3) - 1E-14 2E-8 2E-7
97  Berkelium-249 W, all compounds 2E+2 2E+0 7E-10 - - -
Bone surf Bone surf
(5E+2) (4E+0) - SE-12 6E-6 6E-5
97  Berkelium-250 W, all compounds 9E+3 3E+2 1E-7 - 1E-4 1E-3
Bone surf
- (7TE+2) - 1E-9 - -
98  Californium-244> W, all compounds except
those given for Y 3E+4 6E+2 2E-7 8E-10 - -
St wall
(B3E+4) - - - 4E-4 4E-3
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Table I Table II Table 111
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI DAC Air Water Concentration
No. (uCi) (1Ci) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
Y, oxides and hydroxides- 6E+2 2E-7 8E-10 - -
98  Californium-246 W, see **Cf 4E+2 9E+0 4E-9 1E-11 5E-6 5E-5
Y, see 2#Cf - 9E+0 4E-9 1E-11 - -
98  Californium-248 W, see **Cf 8E+0 6E-2 3E-11 - - -
Bone surf Bone surf
(2E+1) (1E-1) - 2E-13 2E-7 2E-6
Y, see 2*Cf - 1E-1 4E-11 1E-13 - -
98  Californium-249 W, see **Cf 5E-1 4E-3 2E-12 - - -
Bone surf Bone surf
(1E+0) (9E-3) - 1E-14 2E-8 2E-7
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
(2E+0) (2E-2) - 3E-14 3E-8 3E-7
Y, see *“Cf - 3E-2 1E-11 4E-14 - -
98  Californium-251 W, see **Cf 5E-1 4E-3 2E-12 - - -
Bone surf Bone surf
(1E+0) (9E-3) - 1E-14 2E-8 2E-7
Y, see 2#Cf - 1E-2 4E-12 - - -
Bone surf
- (1E-2) - 2E-14 - -
98  Californium-252 W, see **Cf 2E+0 2E-2 8E-12 - - -
Bone surf Bone surf
(5E+0) (4E-2) - S5E-14 7E-8 7E-7
Y, see 2#Cf - 3E-2 1E-11 5E-14 - -
98  Californium-253 W, see **Cf 2E+2 2E+0 8E-10 3E-12 - -
Bone surf
(4E+2) - - - 5E-6 5E-5
Y, see 2*Cf - 2E+0 7E-10 2E-12 - -
98  Californium-254 W, see **Cf 2E+0 2E-2 9E-12 3E-14 3E-8 3E-7
Y, see 2#Cf - 2E-2 7E-12 2E-14 - -
99  Einsteinium-250 W, all compounds 4E+4 SE+2 2E-7 - 6E-4 6E-3
Bone surf
- (1E+3) - 2E-9 - -
99  Einsteinium-251 W, all compounds TE+3 9E+2 4E-7 - 1E-4 1E-3
Bone surf
- (1E+3) - 2E-9 - -
99  Einsteinium-253 W, all compounds 2E+2 1E+0 6E-10 2E-12 2E-6 2E-5
99  Einsteinium-254m W, all compounds 3E+2 1E+1 4E-9 1E-11 - -
LLI wall
(3E+2) - - - 4E-6 4E-5
99  Einsteinium-254 W, all compounds 8E+0 7E-2 3E-11 - - -
Bone surf Bone surf
(2E+1) (1E-1) - 2E-13 2E-7 2E-6
100 Fermium-252 W, all compounds SE+2 1E+1 5E-9 2E-11 6E-6 6E-5
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Table 1 Table 11 Table 111
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALIL ALI DAC Air Water Concentration
No. (nCi) (1Ci) (uCi/ml) (uCi/ml) (nCi/ml) (1uCi/ml)
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 4E-5 4E-4
100 Fermium-255 W, all compounds SE+2 2E+1 9E-9 3E-11 7E-6 7E-5
100 Fermium-257 W, all compounds 2E+1 2E-1 7E-11 - - -
Bone surf Bone surf
(4E+1) (2E-1) - 3E-13 SE-7 SE-6
101 Mendelevium-257 W, all compounds 7TE+3 8E+1 4E-8 - 1E-4 1E-3
Bone surf
- (9E+1) - 1E-10 - -
101 Mendelevium-258 W, all compounds 3E+1 2E-1 1E-10 - - -
Bone surf Bone surf
(5E+1) (3E-1) - SE-13 6E-7 6E-6
- Any single radionuclide not listed
above with decay mode other than
alpha emission or spontaneous fission
and with radioactive half-life less
than 2 hours 2E+2 1E-7 1E-9 - -
- Any single radionuclide not listed
above with decay mode other than
alpha emission or spontaneous fission
and with radioactive half-life greater
than 2 hours - 2E-1 1E-10 1E-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
FOOTNOTES:

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

These radionuclides have radiological half-lives of less than 2 hours. The total effective dose equivalent received during operations with these
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 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 uCi/ml 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.

3For soluble mixtures of U-238, U-234, and U-235 in air, chemical toxicity may be the limiting factor. 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-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, if not known, shall be:

SA =3.6E-7 curies/gram U  U-depleted

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

where enrichment is the percentage by weight of U-235, expressed as percent.
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Table I Table II Table 111

Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALIL ALI DAC Air Water Concentration
No. (uCi) (uCi) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
NOTES:
1. If the identity of each radionuclide in a mixture is known but the concentration of one or more of the radionuclides in the mixture is not known, the

DAC for the mixture shall be the most restrictive DAC of any radionuclide in the mixture.

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

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, C{-249-W and Cf-251-W

are not present - 7E-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,

Cf-249-Y, Cf-250-W.,Y, Cf-251-Y, Cf-252-W.Y

and Cf-254-W,Y are not present - 7E-2 3E-11 - - -

If, in 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 - - -

If, in addition, it is known that Si-32-Y,

Ti-44-Y, Fe-60-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-D,W, U-235-D,W, U-236-D,W,

U-238-D,W, Pu-241-Y, Bk-249-W, C{-253-W,Y

and Es-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 - -

If, in addition, it is known that Sm-146-W,

Gd-148-D,W, Gd-152-D, Th-228-W,Y, Th-230-W.,Y,

U-232-Y, U-233-Y, U-234-Y, U-235-Y, U-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, C{-249-W,Y, Cf-250-W,Y,

Cf-251-W,Y, Cf-252-W,Y, and Cf-254-W,Y

are not present - - - 1E-13 - -

If, in addition, it is known that Sm-147-W,
Gd-152-W, Pb-210-D, Bi-210m-W, Po-210-D,W,
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Table I Table I1 Table IIT
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALI ALI Air Water Concentration
No. (nCi) (nCi) (uCi/ml) (nCi/ml) (nCi/ml) (nCi/ml)
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 - - - 1E-12 - -
If, in addition it is known that Fe-60,
Sr-90, 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 - - - - 1E-6 1E-5

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 pCi 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 this subsection 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, Cp, and Cc, and if the applicable DACs are DAC,, DACg, and DACc,
respectively, then the concentrations shall be limited so that the following relationship exists:

Ca Cp Cc

IA
—_

DAC, DACp DACc
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Figure: 25 TAC §289.202(ggg)(8)

Page 73
PAGE OF

BRC Form 202-2

Texas Department of State Health Services/Radiation Control

CUMULATIVE OCCUPATIONAL EXPOSURE HISTORY

1. NAME (LAST, FIRST, MIDDLE INITIAL) 2. IDENTIFICATION NUMBER 3.ID TYPE MALE | 5. DATE OF BIRTH
4. SEX
FEMALE
6. MONITORING PERIOD 7. LICENSEE OR REGISTRANT NAME 8. LICENSE OR REGISTRATION NUMBER 9. RECORD 10. ROUTINE
ESTIMATE
NO RECORD PSE
11. DDE 12. LDE 13. SDE, WB 14. SDE, ME 15. CEDE 16. CDE 17. TEDE 18. TODE
6. MONITORING PERIOD 7. LICENSEE OR REGISTRANT NAME 8. LICENSE OR REGISTRATION NUMBER 9. RECORD 10, ROUTINE
ESTIMATE
NO RECORD PSE
11. DDE 12. LDE 13. SDE, WB 14. SDE, ME 15. CEDE 16. CDE 17. TEDE 18. TODE
6. MONITORING PERIOD 7. LICENSEE OR REGISTRANT NAME 8. LICENSE OR REGISTRATION NUMBER 9. RECORD 0. ROUTINE
ESTIMATE
NO RECORD PSE
11. DDE 12. LDE 13. SDE, WB 14. SDE, ME 15. CEDE 16. CDE 17. TEDE 18. TODE
6. MONITORING PERIOD 7. LICENSEE OR REGISTRANT NAME 8. LICENSE OR REGISTRATION NUMBER 9. RECORD 0. ROUTINE
ESTIMATE
NO RECORD PSE
11. DDE 12. LDE 13. SDE, WB 14. SDE, ME 15. CEDE 16. CDE 17. TEDE 18. TODE
6. MONITORING PERIOD 7. LICENSEE OR REGISTRANT NAME 8. LICENSE OR REGISTRATION NUMBER 9. RECORD 10, ROUTINE
ESTIMATE
NO RECORD PSE
11. DDE 12. LDE 13. SDE, WB 14. SDE, ME 15. CEDE 16. CDE 17. TEDE 18. TODE
6. MONITORING PERIOD 7. LICENSEE OR REGISTRANT NAME 8. LICENSE OR REGISTRATION NUMBER 9. RECORD 0. ROUTINE
ESTIMATE
NO RECORD PSE
11. DDE 12. LDE 13. SDE, WB 14. SDE, ME 15. CEDE 16. CDE 17. TEDE 18. TODE
19. SIGNATURE OF MONITORED INDIVIDUAL 20. DATE SIGNED 21. CERTIFYING ORGANIZATION 22. SIGNATURE OF DESIGNEE 23. DATE SIGNED
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Page 74

INSTRUCTIONS AND ADDITIONAL INFORMATION PERTINENT TO THE
COMPLETION OF BRC FORM 202-2
(All doses should be stated in rems)

Type or print the full name of the monitored individual in the
order of last name (include "Jr," "Sr," "IIL" etc.), first name,
middle initial (if applicable).

Enter the individual's identification number, including
punctuation. This number should be the 9-digit social security
number if at all possible. If the individual has no social security
number, enter the number from another official identification
such as a passport or work permit.

Enter the code for the type of identification used as shown
below:

CODE IDTYPE
SSN U.S. Social Security Number
PPN Passport Number

CSI Canadian Social Insurance Number
WPN  Work Permit Number

IND INDEX Identification Number
OTH  Other

Check the box that denotes the sex of the individual being
monitored.

Enter the date of birth of the individual being monitored in the
format MM/DD/YY.

Enter the monitoring period for which this report is filed. The
format should be MM/DD/YY - MM/DD/YY.

Enter the name of the licensee, registrant, or facility not licensed
by the Agency that provided monitoring.

Enter the Agency license or registration number or numbers.

Place an "X" in Record, Estimate, or No Record. Choose
"Record" if the dose data listed represent a final determination
of the dose received to the best of the licensee's or registrant's
knowledge. Choose "Estimate" only if the listed dose data are
preliminary and will be superseded by a final determination
resulting in a subsequent report. An example of such an
instance would be dose data based on self-reading dosimeter
results and the licensee or registrant intends to assign the record
dose on the basis of TLD results that are not yet available.

20.

21.

Place an "X" in either Routine or PSE. Choose "Routine" if the
data represent the results of monitoring for routine exposures.
Choose "PSE" if the listed dose data represents the results of
monitoring of planned special exposures received during the
monitoring period. If more than one PSE was received in a single
year, the licensee should sum them and report the total of all
PSEs.

Enter the deep dose equivalent (DDE) to the whole body.

Enter the eye dose equivalent (LDE) recorded for the lens of the
eye.

Enter the shallow dose equivalent recorded for the skin of the
whole body (SDE,WB).

Enter the shallow dose equivalent recorded for the skin of the
extremity receiving the maximum dose (SDE,ME).

Enter the committed effective dose equivalent (CEDE).

Enter the committed dose equivalent (CDE) recorded for the
maximally exposed organ.

Enter the total effective dose equivalent (TEDE). The TEDE is
the sum of items 11 and 15.

Enter the total organ dose equivalent (TODE) for the maximally
exposed organ. The TODE is the sum of items 11 and 16.

Signature of the monitored individual. The signature of the
monitored individual on this form indicates that the information
contained on the form is complete and correct to the best of his
or her knowledge.

Enter the date this form was signed by the monitored individual.

[OPTIONAL] Enter the name of the licensee, registrant or
facility not licensed by the Agency, providing monitoring for
exposure to radiation (such as a DOE facility) or the employer if
the individual is not employed by the licensee or registrant and
the employer chooses to maintain exposure records for its
employees.

22.

23.

[OPTIONAL] Signature of the person designated to represent the licensee, registrant or
employer entered in item 21. The licensee, registrant or employer who chooses to
countersign the form should have on file documentation of all the information on the
Agency Form Y being signed.

[OPTIONAL] Enter the date this form was signed by the designated representative.
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PAGE OF

BRC Form 202-3

Texas Department of State Health Services/Radiation Control

OCCUPATIONAL EXPOSURE RECORD
FOR A MONITORING PERIOD

1. NAME (LAST, FIRST, MIDDLE INITIAL) 2. IDENTIFICATION NUMBER 3. ID TYPE 4. SEX

5. DATE OF BIRTH

MALE FEMALE
9A.

6. MONITORING PERIOD 7. LICENSEE OR REGISTRANT NAME 8. LICENSE OR REGISTRATION 9B.
NUMBER(S) RECORD ROUTINE
ESTIMATE PSE
INTAKES
10A. RADIONUCLIDE 10B. CLASS 10C. MODE 10D. INTAKE IN 4Ci DOSES (in rem)
1.
DEEP DOSE EQUIVALENT  (DDE)
12.
EYE DOSE EQUIVALENT TO THE LENS OF THE EYE (LDE)

SHALLOW DOSE EQUIVALENT, WHOLE BODY (SDE,WB)

SHALLOW DOSE EQUIVALENT, MAX EXTREMITY (SDE,ME)

COMMITTED EFFECTIVE DOSE EQUIVALENT  (CEDE)

COMMITTED DOSE EQUIVALENT,
MAXIMALLY EXPOSED ORGAN (CDE)

TOTAL EFFECTIVE DOSE EQUIVALENT
(BLOCKS 11+15) (TEDE)

TOTAL ORGAN DOSE EQUIVALENT,
MAX ORGAN (BLOCKS 11+16) (TODE)

19. COMMENTS

20. SIGNATURE -- LICENSEE OR REGISTRANT

21. DATE PREPARED
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INSTRUCTIONS AND ADDITIONAL INFORMATION PERTINENT TO THE
COMPLETION OF BRC FORM 202-3
(All doses should be stated in rems)

9A.

9B.

Type or print the full name of the monitored individual in the
order of last name (include "Jr," "Sr," "IIL," etc.), first name,
middle initial (if applicable).

Enter the individual's identification number, including
punctuation.  This number should be the 9-digit social
security number if at all possible. If the individual has no
social security number, enter the number from another official
identification such as a passport or work permit.

Enter the code for the type of identification used as shown
below:

CODE IDTYPE

SSN U.S. Social Security Number

PPN Passport Number

CSI Canadian Social Insurance Number
WPN  Work Permit Number

IND INDEX Identification Number
OTH  Other

Check the box that denotes the sex of the individual being
monitored.

Enter the date of birth of the individual being monitored in the
format MM/DD/YY.

Enter the monitoring period for which this report is filed. The
format should be MM/DD/YY - MM/DD/YY.

Enter the name of the licensee or registrant.
Enter the Agency license or registration number or numbers.

Place an "X" in Record or Estimate. Choose "Record" if the
dose data listed represent a final determination of the dose
received to the best of the licensee's or registrant's knowledge.
Choose "Estimate" only if the listed dose data are preliminary
and will be superseded by a final determination resulting in a
subsequent report. An example of such an instance would be
dose data based on self-reading dosimeter results and the
licensee intends to assign the record dose on the basis of TLD
results that are not yet available.

Place an "X" in either Routine or PSE. Choose "Routine" if
the data represent the results of monitoring for routine
exposures. Choose "PSE" if the listed dose data represents
the results of monitoring of planned special exposures
received during the monitoring

10A.

10B.

10C.

period. If more than one PSE was received in a single year, the
licensee or registrant should sum them and report the total of all
PSEs.

Enter the symbol for each radionuclide that resulted in an internal
exposure recorded for the individual, using the format "Xx-###x,"
for instance, Cs-137 or Tc-99m.

Enter the lung clearance class as listed in subsection (ggg)(2)(F) of
this section for all intakes by inhalation.

Enter the mode of intake. For inhalation, enter "H." For absorption
through the skin, enter "B." For oral ingestion, enter "G." For
injection, enter "J."

Enter the intake of each radionuclide in xCi.

Enter the deep dose equivalent (DDE) to the whole body.

Enter the eye dose equivalent (LDE) recorded for the lens of the
eye.

Enter the shallow dose equivalent recorded for the skin of the whole
body (SDE,WB).

Enter the shallow dose equivalent recorded for the skin of the
extremity receiving the maximum dose (SDE,ME).

Enter the committed effective dose equivalent (CEDE) or "NR" for
"Not Required" or "NC" for "Not Calculated".

Enter the committed dose equivalent (CDE) recorded for the
maximally exposed organ or "NR" for "Not Required" or "NC" for
"Not Calculated".

Enter the total effective dose equivalent (TEDE). The TEDE is the
sum of items 11 and 15.

Enter the total organ dose equivalent (TODE) for the maximally
exposed organ. The TODE is the sum of items 11 and 16.

20.

21.

COMMENTS.

In the space provided, enter additional information that might be needed to determine
compliance with limits. An example might be to enter the note that the SDE,ME was
the result of exposure from a discrete hot particle. Another possibility would be to
indicate that an overexposed report has been sent to the Agency in reference to the
exposure report.

Signature of the person designated to represent the licensee or registrant.

Enter the date this form was prepared.
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