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Chapter DHS 157

APPENDIX E

Annual Limits on Intake (ALI) and Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure; Effluent Concentrations;
Concentrations for Release to Sanitary Sewerage

Introduction Note that the dose equivalents for an extrensitin and lens

of the eye are not considered in computing the commitfed-ef
tive doseequivalent, but are subject to limits that must be met sep
arately.

For each radionuclide, able | indicates the chemical form
which is to be used for selectinge appropriate ALI or DAC
value. The ALls and DACs for inhalation are given foraerosol
with an activity median aerodynamic diameter (AMAD) bf Whenan ALl is defined by the stochastic dose limit, this value
u(micron),and for the D, W and Y classes of radioactive materiglone is given.When an ALl is determined by the non-stochastic
which refer to their retention in the pulmonary region of the lungloselimit to an ogan, the ayan or tissue to which the limit applies
This classification applies to a rangeaéarance half-times for 1S shown, and the ALI for the stochastic limitsisown in paren
D if less than 10 days, for W from 10 to 100 days, and for Y greatBses. Abbreviatedgan or tissue designations are used:
than100 days. The D, W or Y class given in the column headed ||| wall = lower lamge intestine walll;

“Class” applies only to the inhalation ALIs and DACs given in
Tablel, column 2 and 3. able Il provides concentration limits for
airborneand liquid efluents released to the general environment. Blad wall = bladder wall; and
Tablelll provides concentration limits for disclyas tosanitary
sewerage.

St wall = stomach wall;

Bone surf = bone surface.

. ) The use of the ALlIs listed first, the more limiting of the-sto

Note: The values indbles |, Il, and Ill are presented in theshagticand non-stochastic ALls, will ensure that non-stochastic
computer'E” notation. Inthis notation a value of 6E-02 repre gfecisare avoided and that the risk of stochasfieots islimited
sentsa value of 6 x 1& or 0.06, 6E+2 represents 6 x3@ 600, g g acceptably low value. If, in a particular situation involving
and6E+0 represents 6 x 40r 6. aradionuclide for which the non-stochastic ALI is limiting, use

Table | “Occupational Mues” of that non-stochastic ALl is considered unduly conservative, the
licenseemay use the stochastic ALI tietermine the committed
“ ) » ; » " " .~ effectivedose equivalent. Howevehe licenseshall also ensure
Oral Ingestion ALI,” “Inhalation ALI" and “DAC” are appli  hatthe 0.5 Sv (50 rem) dose equivalent limit for argeoror tis
cableto occupational exposure to radioactive material. sueis not exceeded by the sum of the extedeslp dose equiva

TheALls in this appendix are the annual intakes of given radint plus the internal committed dose equivalent to thgdrmrnot
nuclide by “reference man” which would result in either @) theeffective dose. For the case where there is no external dose
committedeffective dose equiva|ent of 0.05 Sv (5 rem)’ Stochastﬁ@ntribution, this would .be demonstrated_ if the sum of t.he frac
ALL, or (2) a committed dose equivalent of 0.5 Sv (50 rem) to #Ans of the nonstochastic ALls that contributethe committed
organor tissue, non-stochastic ALI. The stochastic ALIs wer@se equivalent to thegan receiving the highest dose does not
derivedto result in a risk, due to irradiation ofjans andissues, €xceedunity, that is, intake of each radionuclide/Akk 1.0. If
comparabléo the riskassociated with deep dose equivalent to tHBereis an external deep dose equivalent contributiongothén
whole body of 0.05v (5 rem). The derivation includes multiply thissum must be less than 1 —¢(60), instead of = 1.0.
ing the committed dose equivalent to agar or tissue by a  Notethat the dose equivalents for an extrepsign, and lens
weighting factor wy. This weighting factor is the proportion ofof the eye are not considered in computing the commitfed-ef
therisk of stochastic &cts resulting from irradiatioof the ogan  tive doseequivalent, but are subject to limits that must be met sep
or tissue, Tto the total risk of stochasticfefts when the whole arately.
bodyis irradiated uniformly The values of ware listed undethe
definition of weighting factor in sSDHS 157.03 The non-sto
chasticALlIs were derived to avoid non-stochastifeefs, such
asprompt damage to tissue or reduction igaor function.

Note that the columns indble | of this appendix captioned

Thederived air concentration (DAC) values are derived limits
intendedto control chronic occupational exposures. The relation
shipbetween the DAC and the ALl is given by:

DAC = ALI in :Ci/(2000 hours per working year x 60 min

Note: A description of the reference man is contained in th@.c/houx 2 x 1 ml per minute) = [ALI/2.4 x 18] :Ci/ml
International Commission on Radiological Protection report, ' ' '

ICRP Publication 23, Reference Man: Anatomical PhysiologicAfhere2 x 16 ml is the volume of air breathed per minute at work

and Metabolic CharacteristicegamonPress, Oxford (1975). by reference man under working conditions of light work.

The publication may be ordered from the web-site The DAC values relate to 1 of 2 modes of exposure: either

http://www.icrp.org/publications.asp externalsubmersion or the internal committed dose equivalents
A value of w = 0.06 is applicable to each of the §ams or resultingfrom inhalation of radioactive materials. DACs based

tissuesin the “remainder” category receiving the highdsse UPON submersion are for immersion in a semi-infinite cloud of
equivalentsand the dose equivalents of all other remaining ti§niform concentration and apply &ach radionuclide separately
suesmay be disregarded. The following portions of the Gl tract The ALI and DAC values include contributions to exposure by
— stomach, small intestine, uppergairintestine, and lower [z& the single radionuclide named and any in—growthdafighter
intestine— are to be treated as 4 separat@os. radionuclidegroduced in the body by decay of the pardfdw-
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ever,intakes that include both the parent and daughter radiord 300. The factor of 300 includes the following components: a
clides should be treated by the general method appropriate factorof 50 to relate the 0.05 Sv (5 rem) annual occupational dose
mixtures. limit to the 1 mSv (0.1 rem) limit for members of the public, a fac

The values of ALl and DAC do not apply directly whéire tor of 3 to adjust for the diérence in exposure time and thbala
individual both ingests and inhales a radionuclide, when the indon rate for a worker and that for members of the public; and a fac
vidual is exposed to a mixture of radionuclideseither inhala tor of 2 to adjyst the occupational values, derived for adults, so that
tion or ingestion oboth or when the individual is exposed to bot1€Y are applicable to other age groups.
internaland external irradiation. See¥dS 157.22 (2) When Forthose radionuclides favhich submersion, that is external
anindividual isexposed to radioactive materials that fall undetose,is limiting, the occupational DAC inable I, Column 3 was
several of the translocation classifications of sheneradionu  divided by 219. The factor of 219 is composed of a factor of 50,
clide, such as Class D, Class & Class Ythe exposure may be as described above, and a factor of 4.38 relating occupational
evaluated as if it were a mixture offdifent radionuclides. exposurefor 2,000 hours of 8,760 hour full-time exposure per

It should be noted that the classification of a compound ¥&ar. Note that an additional factor of 2 for age considerations is
ClassD, W, or Y is based on the chemical form of the compouri¥t warranted in the submersion case.
anddoes not take into account the radiological half-life dedif The water concentrations were derived by taking the most
entradionuclides. For this reason, values are given for Classrestrictiveoccupational stochastaral ingestion ALI and divid
W, and Y compounds, even for very short-lived radionuclidesing by 7.3 x 18. The factor of 7.3 0/ ml includes the following
Table 1l “Effluent Concentrations” components:the factors of 5@nd 2 described above and a factor
The columns in Eble 11 of this appendix captioned fif- of 7.3 x 18 ml which is the annual water intake of referern.

ents,”Air” and “Water” are applicable to the assessment and con Note 2 of this appendix provides groupings of radionuclides

trol of dose to the public, particularly in the implementation of thghich are applicable to unknown mixtures of radionuclides.

provisionsof s.DHS 157.23 (2) The concentration values givenThese groupings, including occupational inhalation ALls and

in Columnsl and 2 of @ble Il are equivalent to the radionuclideDACs, air and water @éifient concentrations and releases to sewer

concentrationsvhich, if inhaled or ingested continuously over théequire demonstrating that the most limiting radionuclides in

courseof a yearwould produce a total fefctive dose equivalent successivelasses are absent. Timait for the unknown mixture

of 0.5 mSv (0.05 rem). is definedwhen the presence of one of the listed radionuclides
Consideratiorof non-stochastiimits has not been included cannotbe definitely excluded dseing present either from know

in deriving the air and waterfefent concentration limits becauseEdgeOf the radionuclide composition of the source or from actual

non-stochastieffects are presumed not to occur at or below tgeasurements.
doselevels established for individual membefghe public. For Tablelll “Releases to Sewers”
radionuclideswhere the non-stochastic limit was governing in The monthly average concentrations for releasesaoitary
deriving the occupational DAC, the stochastic ALI was used igewerageare applicable to the provisions indS 157.30 (3)
derivingthe corresponding airborneflgént limit in Tablell. For  The concentration values were derived by takimg most restric
this reason, the DAC and airborndleént limits are noalways  tive occupational stochastic oral ingestion ALI and dividing by
proportional 7.3x 10° ml. The factor of 7.3 x foml is composed of a factor
Theair concentration values listed iafile 1, Column 1 were of 7.3 x 1& ml, the annual water intake by reference man, and a
derivedby one of 2 methods. For those radionuclidesmaich  factorof 10, such that the concentrations, if the sewafgased
the stochastic limit is governing, the occupational stochastiny the licensee were the only source of water ingesyetirefer
inhalationALI was divided by 2.4 x 19|, relating thenhalation enceman during a yeawould result in a committedfettive dose
ALI to the DAC, as explained above, and then divided by a facemjuivalentof 5 mSv (0.5 rem).
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List of Elements
Atomic
Name Symbol Number
Actinium Ac 89
Aluminum A 13
Americium Am 95
Antimony Sb 51
Argon Ar 18
Arsenic As 33
Astatine At 85
Barium Ba 56
Berkelium Bk 97
Beryllium Be 4
Bismuth Bi 83
Bromine Br 35
Cadmium Cd 48
Calcium Ca 20
Californium Cf 98
Carbon C 6
Cerium Ce 58
Cesium Cs 55
Chlorine Cl 17
Chromium Cr 24
Cobalt Co 27
Copper Cu 29
Curium Cm 96
Dysprosium Dy 66
Einsteinium Es 99
Erbium Er 68
Europium Eu 63
Fermium Fm 100
Fluorine F 9
Francium Fr 87
Gadolinium Gd 64
Gallium Ga 31
Germanium Ge 32
Gold Au 79
Hafnium Hf 72
Holmium Ho 67
Hydrogen H 1
Indium In 49
lodine | 53
Iridium Ir 77
Iron Fe 26
Krypton Kr 36
Lanthanum La 57
Lead Pb 82
Lutetium Lu 71
Magnesium Mg 12
Manganese Mn 25
Mendelevium Md 101

DHS 157 Appendix E

List of Elements (Cont.)

Atomic
Name Symbol Number
Mercury Hg 80
Molybdenum Mo 42
Neodymium Nd 60
Neptunium Np 93
Nickel Ni 28
Niobium Nb 41
Nitrogen N 7
Osmium Os 76
Oxygen O 8
Palladium Pd 46
Phosphorus P 15
Platinum Pt 78
Plutonium Pu 94
Polonium Po 84
Potassium K 19
Praseodymium Pr 59
Promethium Pm 61
Protactinium Pa 91
Radium Ra 88
Radon Rn 86
Rhenium Re 75
Rhodium Rh 45
Rubidium Rb 37
Ruthenium Ru 44
Samarium Sm 62
Scandium Sc 21
Selenium Se 34
Silicon Si 14
Silver Ag 47
Sodium Na 11
Strontium Sr 38
Sulfur S 16
Tantalum Ta 73
Technetium Tc 43
Tellurium Te 52
Terbium Tb 65
Thallium Tl 81
Thorium Th 90
Thulium Tm 69
Tin Sn 50
Titanium Ti 22
Tungsten W 74
Uranium U 92
Vanadium \Y 23
Xenon Xe 54
Ytterbium Yb 70
Yttrium Y 39
Zinc Zn 30
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Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewerage
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Cal.2 Cao.3 Ca.1 Col. 2
Oradl
Ingestion Inhalation Monthly
_ Average
Atomic ALI ALI DAC Air Water  Concentration
No.  Radionuclide Class (uCi)  (uCi)  (uCi/ml) (uCi/ml) (uCi/ml)  (uCi/ml)
1 Hydrogen-3 WateDAC includes skin
absorption 8E+4 8E+4 2E-5 1E-7 1E-3 1E-2
Gas (HT or ) Submersiofi: Use above values as HT & ®xidize in air & in the body to HD.
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-1¥ Monoxide - 1E+6 5E-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 TE-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—18 Submersiof 4E-6  2E-8
8 Oxygen-18 Submersiof 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) - - - TE-4 7E-3
W, fluorides of Be, Mg,
Ca, SrBa, Ra, Al, Ga,
In, Tl, As, Sb, Bi, Fe,
Ru, Os, Co, Ni, Pd, Pt,
Cu, Ag, Au, Zn, Cd, Hg,
Sc, YT, Zr, V, Nb,
Ta, Mn, ¢, 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 S5E+3 2E-6 7E-9 5E-5 5E-4
12 Magnesium-28 D, all compounds except
those given for W TE+2 2E+3 TE-7 2E-9 9E-6 9E-5
W, oxides, hydroxides,
carbides, halides, and
nitrates - 1E+3 5E-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 forWandY 9E+3 3E+4 1E-5 4E-8 1E-4 1E-3
W, oxides, hydroxides,=
carbides, and nitrates - 3E+4 1E-5 5E-8 - -
Y, aluminosilicate glass - 3E+4 1E-5 4E-8 - -
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Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewer age (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Coal. 2 Caol.3 Ca.1 Cal. 2
Oral
Ingestion Inhalation Monthly
Aver age
Atomic ALI ALl DAC Air Water  Concentration
No. Radionuclide Class (uCi) (wCi)  (uCi/ml) (uCi/ml)  (uCi/ml) (uCi/mi)
14 Silicon-32 D, see3lSi 2E+3 2E+2 1E-7  3E-10 - -
LLI wall
(3E+3) - - - 4E-5 4E-4
W, see3lsi- 1E+2 5E-8 2E-10 - - -
Y, see31Si - 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 2,
S3+, Mgz+, Fé)’+: Bi3+,
and lanthanides - AE+2 2E-7 5E-10 - -
15 Phosphorus—33 D, see3?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
(BE+3) - - - 1E-4 1E-3
W, elemental sulfyr 6E+3
sulfides of SrBa, Ge,
Sn, Pb, As, Sh, Bi, Cu,
Ag, Au, Zn, Cd, Hg, Wand
Mo. Sulfates of Ca, Sr
Ba, Ra, As, Sh, 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, YTi,
Zr, Hf, V, Nb, Ta, C¢
Mo, W, Mn, Tc, and Re - 2E+2 1E-7 3E-10 - -
17 Chlorine-38 D, see36CI 2E+4 4E+4 2E-5 6E-8 - -
St wall
(3E+4) - - - 3E-4 3E-3
W, see36C| - 5E+4 2E-5 6E-8 - -
17 Chlorine-3% D, see36Cl 2E+4 5E+4 2E-5 7E-8 - -
St wall
(4E+4) - - - 5E-4 5E-3
W, see36Cl - 6E+4 2E-5 8E-8 - -
18 Argon—37 Submersiéh - - 1E+0  6E-3 - -
18 Argon-39 Submersiéh - - 2E-4  8E-7 - -
18 Argon—41 Submersiéh - - 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 5E+3 5E+3 2E-6 7E-9 6E-5 6E-4
19 Potassium-43 D, all compounds 6E+3 9E+3 4E-6 1E-8 9E-5 9E-4
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Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewer age (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Coal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/mi)
19 Potassium—44 D, all compounds 2E+4 7E+4 3E-5 9E-8 - -
St wall
(4E+4) - - - 5E-4 5E-3
19 Potassium-4% D, all compounds 3E+4 1E+5 5E-5 2E-7 - -
St wall
(5E+4) - - - 7E-4 7E-3
20 Calcium-41 Wall compounds 3E+3 4E+3 2E-6 - - -
Bone surf Bone surf
(4E+3) (4E+3) - 5E-9 6E-5 6E-4
20 Calcium-45 Wall compounds 2E+3 8E+2 4E-7 1E-9 2E-5 2E-4
20 Calcium-47 Wall compounds 8E+2 9E+2 4E-7 1E-9 1E-5 1E-4
21 Scandium-43 Yall compounds 7E+3 2E+4 9E-6 3E-8 1E-4 1E-3
21 Scandium—-44m Yall compounds S5E+2 TE+2 3E-7 1E-9 7E-6 7E-5
21 Scandium-44 Yall compounds 4E+3 1E+4 5E-6 2E-8 5E-5 S5E-4
21 Scandium-46 Yall compounds 9E+2 2E+2 1E-7 3E-10 1E-5 1E-4
21 Scandium-47 Yall compounds 2E+3 3E+3 1E-6 4E-9 - -
LLI wall
(3E+3) - - - 4E-5 4E-4
21 Scandium-48 Yall compounds 8E+2 1E+3 6E-7 2E-9 1E-5 1E-4
21 Scandium-49 Y, all compounds 2E+4 S5E+4 2E-5 8E-8 3E-4 3E-3
22 Titanium-44 D, all compounds except
those given forWand Y 3E+2 1E+1 5E-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, seetTi - 4E+4 1E-5 5E-8 - -
Y, seetTi - 3E+4 1E-5 4E-8 - -
23 Vanadium-4Y¥ 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?’V 6E+2 1E+3 5E-7 2E-9 9E-6 9E-5
W, seet’v - 6E+2 3E-7 9E-10 - -
23 Vanadium-49 D, see?’V TE+4 3E+4 1E-5 - - -
LLI wall Bone surf
(9E+4) (BE+4) - 5E-8 1E-3 1E-2
W, see#’V - 2E+4 8E-6  2E-8 - -
24 Chromium-48 D, all compounds except
those givenforWandY 6E+3 1E+4 5E-6 2E-8 8E-5 8E-4
W, halides and nitrates - 7E+3 3E-6 1E-8 - -
Y, oxides and hydroxides - 7E+3 3E-6 1E-8 - -
24 Chromium-49 D, see*8Cr 3E+4 8E+4 4E-5  1E-7 4E-4 4E-3
W, see#8Cr - 1E+5 4E-5  1E-7 - -
Y, see8Cr - 9E+4 4E-5  1E-7 - -
24 Chromium-51 D, see*8Cr AE+4 5E+4 2E-5 6E-8 5E-4 5E-3
W, see#8Cr - 2E+4 1E-5 3E-8 - -
Y, see#8Cr - 2E+4 8E-6  3E-8 - -
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Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewerage (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
_ Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/mi)
25 Manganese-%1 D, all compounds except
those given for W 2E+4 5E+4 2E-5 7E-8 3E-4 3E-3
W, oxides, hydroxides,
halides, and nitrates - 6E+4 3E-5 8E-8 - -
25 Manganese-52th D, see’Mn 3E+4 9E+4 4E-5  1E-7 - -
St wall
(4E+4) - - - 5E-4 5E-3
W, see’IMn - 1E+5 4E-5 1E-7 - -
25 Manganese-52 D, see®Mn TE+2 1E+3 5E-7 2E-9 1E-5 1E-4
W, see’IMn - 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>IMn - 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’IMn - 8E+2 3E-7 1E-9 - -
25 Manganese-56 D, see®IMn 5E+3 2E+4 6E-6  2E-8 7E-5 7E-4
W, see>IMn - 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>2Fe - 4E+3 2E-6 6E-9 -
26 Iron-59 D, see®ZFe 8E+2 3E+2 1E-7 5E-10 1E-5 1E-4
W, see”ZFe - 5E+2 2E-7  7E-10 - -
26 Iron—-60 D, see®ZFe 3E+1 6E+0 3E-9 9E-12 4E-7 4E-6
W, see>2Fe - 2E+1 8E-9 3E-11 - -
27 Cobalt-55 Wall 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 Wsee>>Co S5E+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 Wsee>>Co 8E+3 3E+3 1E-6  4E-9 6E-5 6E-4
Y, see>>Co 4E+3 7E+2 3E-7 9E-10 - -
27 Cobalt-58m WseedSCo 6E+4 9E+4 4E-5 1E-7 8E-4 8E-3
Y, see>>Co - 6E+4 3E-5 9E-8 - -
27 Cobalt-58 Wsee>>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-60r§ 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 Wsee>SCo 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-6% W, see’5Co 2E+4 6E+4 3E-5 9E-8 3E-4 3E-3
Y, see>>Co 2E+4 6E+4 2E-5 8E-8 - -
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 444

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewer age (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Coal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/mi)
27 Cobalt-62r¥f W, see’5Co AE+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 S5E-7 2E-9 - -
28 Nickel-57 D, see®5Ni 2E+3 5E+3 2E-6  7E-9 2E-5 2E-4
W, see®dNi - 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, seetNi - 7TE+3 3E-6 1E-8 - -
Vapor - E+3 8E-7 3E-9 - -
28 Nickel-63 D, see>tNi 9E+3 2E+3 7E-7  2E-9 1E-4 1E-3
W, see®dNi - 3E+3 1E-6  4E-9 - -
Vapor - 8E+2 3E-7 1E-9 - -
28 Nickel-65 D, see*®Ni 8E+3 2E+4 1E-5 3E-8 1E-4 1E-3
W, seetNi - 3E+4 1E-5 4E-8 - -
Vapor - 2E+4 7E-6 2E-8 - -
28 Nickel-66 D, see’®Ni 4E+2 2E+3 TE-7 2E-9 - -
LLI wall
(5E+2) - - - 6E-6 6E-5
W, see®dNi - 6E+2 3E-7 9E-10 - -
Vapor - 3E+3 1E-6 4E-9 - -
29 Copper—69 D, all compounds except
those givenforWandY 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, seefCu 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3
W, seefO0Cu - 4AE+4 2E-5 6E-8 - -
Y, seef0Cu - 4E+4 1E-5 5E-8 - -
29 Copper-64 D, seef0Cu 1E+4 3E+4 1E-5  4E-8 2E-4 2E-3
W, seef0Cu - 2E+4 1E-5 3E-8 - -
Y, seef0Cu - 2E+4 9E-6 3E-8 - -
29 Copper—67 D, seefCu 5E+3 8E+3 3E-6 1E-8 6E-5 6E-4
W, seefOCu - 5E+3 2E-6  7E-9 - -
Y, seef0Cu - 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-6%/ Y, all compounds 2E+4 7E+4 3E-5 O9E-8 - -
St wall
(3E+4) - - - 3E-4 3E-3
30 Zinc-65 Y all compounds 4E+2 3E+2 1E-7 4E-10 5E-6 5E-5
30 Zinc-69m Y all compounds 4E+3 7E+3 3E-6 1E-8 6E-5 6E-4
30 Zinc-6% Y, all compounds 6E+4 1E+5 6E-5 2E-7 8E-4 8E-3
30 Zinc—71m Y all compounds 6E+3 2E+4 7E-6 2E-8 8E-5 8E-4
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445 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewer age (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Coal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/mi)
30 Zinc-72 Y all compounds 1E+3 1E+3 S5E-7 2E-9 1E-5 1E-4
31 Gallium-6%/ D, all compounds except
those given for W 5E+4 2E+5 7E-5 2E-7 - -
St wall
(6E+4) - - - 9E-4 9E-3
W, oxides, hydroxides,
carbides, halides, and
nitrates - 2E+5 8E-5 3E-7 - -
31 Gallium—66 D, seéf5Ga 1E+3 4E+3 1E-6  5E-9 1E-5 1E-4
W, seé®5Ga - 3E+3 1E-6  4E-9 - -
31 Gallium-67 D, see®5Ga 7E+3 1E+4 6E-6 2E-8 1E-4 1E-3
W, seé®>Ga - 1E+4 4E-6  1E-8 - -
31 Gallium-68/ D, seéf5Ga 2E+4 AE+4 2E-5 6E-8 2E-4 2E-3
W, see5Ga - 5E+4 2E-5 7E-8 - -
31 Gallium-7¢/ D, see®>Ga 5E+4 2E+5 7E-5  2E-7 - -
St wall
(7TE+4) - - - 1E-3 1E-2
W, seé®5Ga - 2E+5 8E-5  3E-7 - -
31 Gallium-72 D, seef5Ga 1E+3 4E+3 1E-6 5E-9 2E-5 2E-4
W, seéb>Ga - 3E+3 1E-6  4E-9 - -
31 Gallium-73 D, seéf5Ga 5E+3 2E+4 6E-6 2E-8 7E-5 7E-4
W, see5Ga - 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 - -
32 Germanium-67 D, see®Ge 3E+4 9E+4 4E-5  1E-7 - -
St wall
(4E+4) - - - 6E-4 6E-3
W, seef6Ge - 1E+5 4E-5  1E-7 - -
32 Germanium-68 D, seefbGe 5E+3 4E+3 2E-6 5E-9 6E-5 6E-4
W, seebbGe - 1E+2 4E-8  1E-10 - -
32 Germanium-69 D, seef%Ge 1E+4 2E+4 6E-6 2E-8 2E-4 2E-3
W, seebbGe - 8E+3 3E-6 1E-8 - -
32 Germanium-71 D, see®®Ge 5E+5 4E+5 2E-4  6E-7 7E-3 TE-2
W, seef6Ge - 4E+4 2E-5 6E-8 - -
32 Germanium-7% D, seef®Ge 4E+4 8E+4 3E-5 1E-7 - -
St wall
(TE+4) - - - 9E-4 9E-3
W, seef6Ge - 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, seef6Ge - 6E+3 2E-6  8E-9 - -
32 Germanium-78 D, see®®Ge 2E+4 2E+4 OE-6 3E-8 - -
St wall
(2E+4) - - - 3E-4 3E-3
W, seebbGe - 2E+4 9E-6  3E-8 - -
33 Arsenic-69 W, all compounds 3E+4 1E+5 5E-5 2E-7 - -
St wall
(4E+4) - - - 6E-4 6E-3
33 Arsenic-78/ W, all compounds 1E+4 S5E+4 2E-5 7E-8 2E-4 2E-3
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 446

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewer age (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Col.3 Coal.1 Col. 2
Oral
Ingestion Inhalation Monthly
' Average
Atomic ALI ALI DAC Air Water  Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uwCi/ml)
33 Arsenic-71 Wall compounds 4E+3 S5E+3 2E-6 6E-9 5E-5 5E-4
33 Arsenic-72 Wall compounds 9E+2 1E+3 6E-7 2E-9 1E-5 1E-4
33 Arsenic-73 Wall compounds 8E+3 2E+3 TE-7 2E-9 1E-4 1E-3
33 Arsenic-74 Wall compounds 1E+3 8E+2 3E-7 1E-9 2E-5 2E-4
33 Arsenic-76 Wall compounds 1E+3 1E+3 6E-7 2E-9 1E-5 1E-4
33 Arsenic-77 Wall compounds 4E+3 5E+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-78 D, all compounds except
those given for W 2E+4 4E+4 2E-5 5E-8 1E-4 1E-3
W, oxides, hydroxides,
carbides, and elemental SELE+4 4E+4 2E-5 6E-8 - -
34 Selenium-7384 D, see’0Se 6E+4 2E+5 6E-5 2E-7 4E-4 4E-3
W, see’0Se 3E+4 1E+5 6E-5 2E-7 - -
34 Selenium-73 D, see’0Se 3E+3 1E+4 5E-6 2E-8 4E-5 4E-4
W, see’0Se - 2E+4 7E-6  2E-8 - -
34 Selenium-75 D, see’0Se 5E+2 7E+2 3E-7 1E-9 7E-6 7E-5
W, see’0Se - 6E+2 3E-7 8E-10 - -
34 Selenium-79 D, see’0Se 6E+2 8E+2 3E-7 1E-9 8E-6 8E-5
W, see’0Se - 6E+2 2E-7 8E-10 - -
34 Selenium-81#4 D, see’0Se A4E+4 TE+4 3E-5 9E-8 3E-4 3E-3
W, see’0Se 2E+4 7E+4 3E-5 1E-7 - -
34 Selenium-81 D, see’0Se 6E+4 2E+5 9E-5 3E-7 - -
St wall
(8E+4) - - - 1E-3 1E-2
W, see’0Se - 2E+5 1E-4  3E-7 - -
34 Selenium-8% D, see’0Se 4E+4 1E+5 5E-5 2E-7 4E-4 4E-3
W, see’0Se 3E+4 1E+5 5E-5 2E-7 - -
35 Bromine-74# D, bromides of H, Li,
Na, K, Rb, Cs, and Fr 1E+4 4E+4 2E-5 5E-8 - -
St wall
(RE+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, YTi,
Zr, Hf, V, Nb, Ta, Mn,
Tc, and Re - AE+4 2E-5 6E-8 - -
35 Bromine-74/ D, see’4MBr 2E+4 T7E+4 3E-5 1E-7 - -
St wall
(4E+4) - - - 5E-4 5E-3
W, see’4mBr - 8E+4 4E-5 1E-7 - -
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447 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewer age (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Cal. 2 Col.3 Ca.1 Cal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/mi)
35 Bromine-7Y4 D, see’4MBr 3E+4 5E+4 2E-5 7E-8 - -
St wall
(4E+4) - - - 5E-4 5E-3
W, see’4mBr - 5E+4 2E-5 7E-8 - -
35 Bromine-76 D, see’4mBr 4E+3 5E+3 2E-6  7E-9 5E-5 5E-4
W, see’4mBr - 4E+3 2E-6  6E-9 - -
35 Bromine-77 D, see’4MBr 2E+4 2E+4 1E-5 3E-8 2E-4 2E-3
W, see’4mMBr - 2E+4 8E-6  3E-8 - -
35 Bromine-80m D, see’4mBr 2E+4 2E+4 7E-6  2E-8 3E-4 3E-3
W, see’4mBr - 1E+4 6E-6  2E-8 - -
35 Bromine-8t/ D, see’4mBr 5E+4 2E+5 8E-5 3E-7 - -
St wall
(9E+4) - - - 1E-3 1E-2
W, see’4mMBr - 2E+5 9E-5 3E-7 - -
35 Bromine—82 D, see’4mBr 3E+3 4E+3 2E-6 6E-9 4E-5 4E-4
W, see’4mMBr - 4E+3 2E-6 5E-9 - -
35 Bromine-83 D, see’4mBr 5E+4 6E+4 3E-5 9E-8 - -
St wall
(TE+4) - - - 9E-4 9E-3
W, see’4mBr - 6E+4 3E-5 O9E-8 - -
35 Bromine—84 D, see’4MBr 2E+4 6E+4 2E-5 8E-8 - -
St wall
(3E+4) - - - 4E-4 4E-3
W, see’4mBr - 6E+4 3E-5 O9E-8 - -
36 Krypton-74/ Submersioff - - 3E-6 1E-8 - -
36 Krypton-76 Submersiéh - - 9E-6  4E-8 - -
36 Krypton-7¢ Submersio#f - - 4E-6  2E-8 - -
36 Krypton-79 Submersigh - - 2E-5 7E-8 - -
36 Krypton-81 Submersiéh - - 7E-4  3E-6 - -
36 Krypton-83rf/ Submersiof{ - - 1E-2 5E-5 - -
36 Krypton-85m Submersidh - - 2E-5 1E-7 - -
36 Krypton-85 Submersiéh - - 1E-4  7E-7 - -
36 Krypton-8¥% Submersiof{ - - 5E-6  2E-8 - -
36 Krypton-88 Submersiéh - - 2E-6  9E-9 - -
37 Rubidium-7Y D, all compounds 4E+4 1E+5 5E-5 2E-7 - -
St wall
(6E+4) - - - 8E-4 8E-3
37 Rubidium-81% D, all compounds 2E+5 3E+5 1E-4  5E-7 - -
St wall
(3E+5) - - - 4E-3 4E-2
37 Rubidium-81 D, all compounds 4AE+4 SE+4 2E-5 7E-8 5E-4 5E-3
37 Rubidium-82m D, all compounds 1E+4 2E+4 7E-6 2E-8 2E-4 2E-3
37 Rubidium-83 D, all compounds 6E+2 1E+3 4E-7 1E-9 9E-6 9E-5
37 Rubidium-84 D, all compounds S5E+2 8E+2 3E-7 1E-9 7E-6 7E-5
37 Rubidium—-86 D, all compounds S5E+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-8%¢/ D, all compounds 2E+4 6E+4 3E-5 9E-8 - -
St wall
(3E+4) - - - 4E-4 4E-3
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 448

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewer age (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Cal. 2 Col.3 Ca.1 Cal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/mi)
37 Rubidium-8Y D, all compounds 4E+4 1E+5 6E-5 2E-7 - -
St wall
(6E+4) - - - 9E-4 9E-3
38 Strontium-89 D, all soluble compounds
except Sri03 4E+3 1E+4 5E-6 2E-8 6E-5 6E-4
Y, all insoluble com—
pounds and SiT3 - 1E+4 5E-6 2E-8 - -
38 Strontium-8Y D, see80Sr 3E+4 8E+4 3E-5 1E-7 3E-4 3E-3
Y, seef0sr 2E+4 8E+4 3E-5 1E-7 - -
38 Strontium—-82 D, see80Sr 3E+2 4E+2 2E-7  6E-10 - -
LLI wall
(2E+2) - - - 3E-6 3E-5
Y, seeB0sr 2E+2 9E+1 4E-8  1E-10 - -
38 Strontium-83 D, see80Sr 3E+3 7E+3 3E-6 1E-8 3E-5 3E-4
Y, seeB0sr 2E+3 4E+3 1E-6 5E-9 - -
38 Strontium-85% D, seeB0Sr 2E+5 6E+5 3E-4  9E-7 3E-3 3E-2
Y, seef0sr - 8E+5 4E-4  1E-6 - -
38 Strontium—85 D, seeB0Sr 3E+3 3E+3 1E-6  4E-9 4E-5 4E-4
Y, seeB0Sr - 2E+3 6E-7 2E-9 - -
38 Strontium—-87m D, seeB0Sr 5E+4 1E+45 5E-5 2E-7 6E-4 6E-3
Y, see30Sr 4E+4 2E+5 6E-5 2E-7 - -
38 Strontium—-89 D, seeB0Sr 6E+2 8E+2 4E-7  1E-9 - -
LLI wall
(6E+2) - - - 8E-6 8E-5
Y, seef0sr 5E+2 1E+2 6E-8 2E-10 - -
38 Strontium-90 D, see80Sr 3E+1 2E+1 8E-9 - - -
Bone surf Bone surf
(4E+1) (2E+1) - 3E-11  5E-7 5E-6
Y, seeB0sr - 4E+0 2E-9  6E-12 - -
38 Strontium-91 D, see30sr 2E+3
6E+3 2E-6 8E-9 2E-5 2E-4
Y, seeB0sr - 4E+3 1E-6  5E-9 - -
38 Strontium-92 D, see80Sr 3E+3 9E+3 4E-6  1E-8 4E-5 4E-4
Y, seeB0sr - 7E+3 3E-6  9E-9 - -
39 Yitrium-86n%/ W, all compounds except
those given for Y 2E+4 6E+4 2E-5 B8E-8 3E-4 3E-3
Y, oxides and hydroxides - 5E+4 2E-5 8E-8 - -
39 Yttrium—-86 W seeBémy 1E+3 3E+3 1E-6 5E-9 2E-5 2E-4
Y, seeBbmy - 3E+3 1E-6 5E-9 - -
39 Yttrium—-87 W seeB6my 2E+3 3E+3 1E-6 5E-9 3E-5 3E-4
Y, seeBbmy - 3E+3 1E-6 5E-9 - -
39 Yttrium—-88 W see36my 1E+3 3E+2 1E-7 3E-10 1E-5 1E-4
Y, seeBbmy - 2E+2 1E-7 3E-10 - -
39 Yttrium-90m W seeBbmy 8E+3 1E+4 5E-6 2E-8 1E-4 1E-3
Y, seeBbmy - 1E+4 5E-6  2E-8 - -
39 Yttrium—-90 W seeBbmy 4E+2 7E+2 3E-7 9E-10 - -
LLI wall
(5E+2) - - - 7E-6 7E-5
Y, seeBbmy - 6E+2 3E-7 9E-10 - -
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449 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewerage (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Coal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water  Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
39 Yttrium-91n¥/ W, seeB6my 1E+5 2E+5 1E-4  3E-7 2E-3 2E-2
Y, seeBbmy - 2E+5 7E-5 2E-7 - -
39 Yttrium-91 W seeBbmy 5E+2 2E+2 7E-8  2E-10 - -
LLI wall
(6E+2) - - - 8E-6 8E-5
Y, seeBbmy - 1E+2 5E-8  2E-10 - -
39 Yttrium—-92 W seeBbmy 3E+3 9E+3 4E-6  1E-8 4E-5 4E-4
Y, seeB6my - 8E+3 3E-6 1E-8 - -
39 Yttrium—-93 W seeBbmy 1E+3 3E+3 1E-6  4E-9 2E-5 2E-4
Y, seeBbmy - 2E+3 1E-6  3E-9 - -
39 Yitrium-94/ W, seeB6my 2E+4 8E+4 3E-5 1E-7 - -
St wall
(3E+4) - - - 4E-4 4E-3
Y, seeBbmy - 8E+4 3E-5 1E-7 - -
39 Yttrium-9%/ W, seeBmy 4E+4 2E+5 6E-5 2E-7 - -
St wall
(5E+4) - - - 7E-4 7E-3
Y, seeBbmy - 1E+5 6E-5 2E-7 - -
40 Zirconium-86 D, all compounds except
those givenforWand 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, seeB6zr 4E+3 2E+2 9E-8  3E-10 5E-5 5E-4
W, seeB6zr - 5E+2 2E-7  7E-10 - -
Y, seeBézr - 3E+2 1E-7 4E-10 - -
40 Zirconium-89 D, seeB6zr 2E+3 4E+3 1E-6  5E-9 2E-5 2E-4
W, seeB6zr - 2E+3 1E-6  3E-9 - -
Y, see36z7r - 2E+3 1E-6  3E-9 - -
40 Zirconium-93 D, seeB6zr 1E+3 6E+0 3E-9 - - -
Bone surf Bone surf
(3E+3) (2E+1) - 2E-11 4E-5 4E-4
W, seeBbzr - 2E+1 1E-8
Bone surf
- (6E+1) - 9E-11 - -
Y, seeB6zr - 6E+1 2E-8 - - -
Bone surf
- (TE+1) - 9E-11 - -
40 Zirconium-95 D, seeB6zr 1E+3 1E+2 5E-8 - 2E-5 2E-4
Bone surf
- (3E+2) - 4E-10 - -
W, seeBézr - 4E+2 2E-7 5E-10 - -
Y, seef6zr - 3E+2 1E-7  4E-10 - -
40 Zirconium-97 D, seeB6Zr 6E+2 2E+3 8E-7 3E-9 9E-6 9E-5
W, seeB6zr - 1E+3 6E-7  2E-9 - -
Y, see6zr - 1E+3 5E-7  2E-9 - -
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 450

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewer age (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Cal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
' Average
Atomic ALI ALI DAC Air Water  Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
41 Niobium-8%/ W, all compounds except
those given for Y 5E+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-8%/ W, seeB8Nb 1E+4 4E+4 2E-5 6E-8 1E-4 1E-3
(66 min)
Y, seeB8\b - 4E+4 2E-5 5E-8 - -
41 Niobium-89 W seeB8Nb 5E+3 2E+4 8E-6  3E-8 7E-5 7E-4
(122 min)
Y, seeB8\b - 2E+4 6E-6  2E-8 - -
41 Niobium-90 W seeB8Nb 1E+3 3E+3 1E-6  4E-9 1E-5 1E-4
Y, seeB8\b - 2E+3 1E-6  3E-9 - -
41 Niobium-93m Wsee38N\b 9E+3 2E+3 8E-7 3E-9 - -
LLI wall
(1E+4) - - - 2E-4 2E-3
Y, seeB8\b - 2E+2 7E-8  2E-10 - -
41 Niobium-94 W seeS8Nb 9E+2 2E+2 8E-8 3E-10 1E-5 1E-4
Y, seeB8\b - 2E+1 6E-9  2E-11 - -
41 Niobium-95m WseeB8Nb 2E+3 3E+3 1E-6  4E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
Y, seeB®Nb - 2E+3 9E-7  3E-9 - -
41 Niobium-95 W seeS8Nb 2E+3 1E+3 5E-7 2E-9 3E-5 3E-4
Y, seeB8\b - 1E+3 5E-7 2E-9 - -
41 Niobium-96 W seeB8Nb 1E+3 3E+3 1E-6  4E-9 2E-5 2E-4
Y, seeB8\b - 2E+3 1E-6 3E-9 - -
41 Niobium-9% W, seeB8Nb 2E+4 8E+4 3E-5 1E-7 3E-4 3E-3
Y, seeB8\b - 7E+4 3E-5 1E-7 - -
41 Niobium-98/ W, see38\b 1E+4 5E+4 2E-5 8E-8 2E-4 2E-3
Y, seeB8\b - 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 Mo$ 2E+3 5E+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 AE+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-102 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 - -
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451 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewer age (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Col. 2 Col.3 Col.1 Col. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
43 Technetium-93R D, all compounds except
those given for W 7E+4 2E+5 6E-5 2E-7 1E-3 1E-2
W, oxides, hydroxides,
halides, and nitrates - 3E+5 1E-4 4E-7 - -
43 Technetium-93 D, see93MTc 3E+4 TE+4 3E-5 1E-7 4E-4 4E-3
W, see93MTc - 1E+5 4E-5  1E-7 - -
43 Technetium-948 D, see¥3MTc 2E+4 AE+4 2E-5 6E-8 3E-4 3E-3
W, see?3mTc - 6E+4 2E-5  8E-8 - -
43 Technetium-94 D, see®3MTc 9E+3 2E+4 8E-6  3E-8 1E-4 1E-3
W, see®3Mre - 2E+4 1E-5 3E-8 - -
43 Technetium-95m D, see%3MTc 4E+3 5E+3 2E-6  8E-9 5E-5 5E-4
W, see93MTc - 2E+3 8E-7  3E-9 - -
43 Technetium-95 D, see?3MT¢c 1E+4 2E+4 9E-6 3E-8 1E-4 1E-3
W, see¥3MTc - 2E+4 8E-6  3E-8 - -
43 Technetium-96f1 D, see%3MTc 2E+5 3E+5 1E-4  4E-7 2E-3 2E-2
W, see?3mTc - 2E+5 1E-4  3E-7 - -
43 Technetium-96 D, see93MTc 2E+3 3E+3 1E-6  5E-9 3E-5 3E-4
W, see®3MTc - 2E+3 9E-7  3E-9 - -
43 Technetium-97m D, see®3MT¢c 5E+3 7E+3 3E-6 - 6E-5 6E-4
St wall
- (TE+3) - 1E-8 - -
W, see?3mTc - 1E+3 5E-7 2E-9 - -
43 Technetium-97 D, see93MTc 4E+4 5E+4 2E-5 7E-8 5E-4 5E-3
W, see93MTc - 6E+3 2E-6  8E-9 - -
43 Technetium-98 D, see%3MTc 1E+3 2E+3 7E-7  2E-9 1E-5 1E-4
W, see®3MTc - 3E+2 1E-7 4E-10 - -
43 Technetium-99m D, see3MT¢c 8E+4 2E+5 6E-5 2E-7 1E-3 1E-2
W, see?3mTc - 2E+5 1E-4  3E-7 - -
43 Technetium-99 D, see®3MTc 4E+3 5E+3 2E-6 - 6E-5 6E-4
St wall
- (6E+3) - 8E-9 - -
W, see®3MTc - 7E+2 3E-7 9E-10 - -
43 Technetium-131 D, see%3MTc 9E+4 3E+5 1E-4  5E-7 - -
St wall
(1E+5) - - - 2E-3 2E-2
W, see®3MTc - 4E+5 2E-4  5E-7 - -
43 Technetium-10%4 D, see®3MTc 2E+4 7E+4 3E-5 1E-7 - -
St wall
(3E+4) - - - 4E-4 4E-3
W, see?3mTc - 9E+4 4E-5  1E-7 - -
44 Ruthenium-9 D, all compounds except
those givenforWandY 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 - -
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, seeRu - 6E+2 3E-7 9E-10 - -
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 452

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewer age (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Cal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
' Average
Atomic ALI ALI DAC Air Water  Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
44 Ruthenium-105 D, see®Ru 5E+3 1E+4 6E-6 2E-8 7E-5 7E-4
W, seeRu - 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, seeRu - 5E+1 2E-8 8E-11 - -
Y, see®Ru - 1E+1 5E-9 2E-11 - -
45 Rhodium-99m D, all compounds except
those givenforWandY 2E+4 6E+4 2E-5 8E-8 2E-4 2E-3
W, halides - 8E+4 3E-5 1E-7 - -
Y, oxides and hydroxides - 7E+4 3E-5 9E-8 - -
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®9™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-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 - -
W, see®®™Rh - 4E+3 2E-6  6E-9 - -
Y, see?9™Rh - 4E+3 2E-6  5E-9 - -
45 Rhodium-102m D, see®®"Rh 1E+3 5E+2 2E-7  7E-10 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
W, see?®®MRh - 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-103% 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, see99™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-10% D, see?®™Rh 7E+4 2E+5 1E-4  3E-7 - -
St wall
(9E+4) - - - 1E-3 1E-2
W, see99™Rh - 3E+5 1E-4  4E-7 - -
Y, see®®"Rh - 3E+5 1E-4  3E-7 - -
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453 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewer age (Continued)
Table | Tablel| Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Co.3 Coal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml)  (uCi/ml) (uCi/ml)
46 Palladium-100 D, all compound44s except
those given for W and4 Y 1E+3 1E+3 6E-7 2E-9 2E-5 2E-4
W, nitrates - 1E+3 5E-7 2E-9 - -
Y, oxides and hydroxides - 1E+3 6E-7 2E-9 - -
46 Palladium-101 D, seel00pd 1E+4 3E+4 1E-5 5E-8 2E-4 2E-3
W, seelf0Pd - 3E+4 1E-5 5E-8 - -
Y, seel00pP( - 3E+4 1E-5 4E-8 - -
46 Palladium-103 D, seel00pPd 6E+3 6E+3 3E-6 9E-9 - -
LLI wall
(TE+3) - - - 1E-4 1E-3
W, seelf0Pd - 4E+3 2E-6  6E-9 - -
Y, seel00pPq - 4E+3 1E-6  5E-9 - -
46 Palladium-107 D, seel00Pd 3E+4 2E+4 9E-6 - - -
LLI wall  Kidneys
(4E+4) (2E+4) - 3E-8 5E-4 5E-3
W, seelf0Pd - 7E+3 3E-6 1E-8 - -
Y, seel00pPq - 4E+2 2E-7 6E-10 - -
46 Palladium-109 D, seel%0pPd 2E+3 6E+3 3E-6 9E-9 3E-5 3E-4
W, seelf0pd - 5E+3 2E-6 8E-9 - -
Y, seel00pd - 5E+3 2E-6 6E-9 - -
47 Silver-10¢ D, all compounds except
those given forWandY 5E+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-10%/ D, seel02Ag 4E+4 1E+5 4E-5  1E-7 5E-4 5E-3
W, seelf2ag - 1E+5 5E-5  2E-7 - -
Y, seel0?Ag - 1E+5 5E-5 2E-7 - -
47 Silver-104rf D, seelf2ag 3E+4 9E+4 4E-5  1E-7 4E-4 4E-3
W, seelf2ag - 1E+5 5E-5  2E-7 - -
Y, seel0?Ag - 1E+5 5E-5  2E-7 - -
47 Silver-10%/ D, seel0?Ag 2E+4 TE+4 3E-5 1E-7 3E-4 3E-3
W, seelf2ag - 1E+5 6E-5 2E-7 - -
Y, seel0?Ag - 1E+5 6E-5 2E-7 - -
47 Silver-105 D, seel0?Ag 3E+3 1E+3 4E-7  1E-9 4E-5 4E-4
W, seelf2ag - 2E+3 7E-7  2E-9 - -
Y, seel0?Ag - 2E+3 7E-7  2E-9 - -
47 Silver-106m D, seel0?Ag 8E+2 TE+2 3E-7  1E-9 1E-5 1E-4
W, seel07g - 9E+2 4E-7  1E-9 - -
Y, seel0?Ag - 9E+2 4E-7  1E-9 - -
47 Silver-108/ D, seel%2Ag 6E+4 2E+5 8E-5 3E-7 - -
St wall
(6E+4) - - - 9E-4 9E-3
W, seel0Ag - 2E+5 9E-5  3E-7 - -
Y, seel0%Ag - 2E+5 8E-5  3E-7 - -
47 Silver-108m D, seel%2Ag 6E+2 2E+2 8E-8 3E-10 9E-6 9E-5
W, seelf2ag - 3E+2 1E-7 4E-10 - -
Y, seel0%Ag - 2E+1 1E-8  3E-11 - -
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 454
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewer age (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Co.3 Coal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No.  Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) — (uCi/ml)
47 Silver-110m D, seel0?Ag 5E+2 1E+2 5E-8 2E-10 6E-6 6E-5
W, seelf2ag - 2E+2 8E-8 3E-10 - -
Y, seel0ZAg - 9E+1 4E-8  1E-10 - -
47 Silver-111 D, seelf2ag 9E+2 2E+3 6E-7 - - -
LLI wall Liver
(1E+3) (2E+3) - 2E-9 2E-5 2E-4
W, seelf2ag - 9E+2 4E-7  1E-9 - -
Y, seel0?Ag - 9E+2 4E-7  1E-9 - -
47 Silver-112 D, seelf%2ag 3E+3 8E+3 3E-6 1E-8 4E-5 4E-4
W, seelf2ag - 1E+4 4E-6  1E-8 - -
Y, seel0%Ag - 9E+3 4E-6  1E-8 - -
47 Silver-11%/ D, seel027g 3E+4 9E+4 4E-5 1E-7 - -
St wall
(3E+4) - - - 4E-4 4E-3
W, seelf2ag - 9E+4 4E-5  1E-7 - -
Y, seel0?Ag - 8E+4 3E-5 1E-7 - -
48 Cadmium-10% D, all compounds except
those givenforWandY 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 5E-5 2E-7 - -
48 Cadmium-107 D, seel04Cd 2E+4 5E+4 2E-5 8E-8 3E-4 3E-3
W, seel04Cd - 6E+4 2E-5 8E-8 - -
Y, seel%4Cd - 5E+4 2E-5 7E-8 - -
48 Cadmium-109 D, seel04Cd 3E+2 4E+1 1E-8 - - -
Kidneys Kidneys
(4E+2)  (BE+1) - 7E-11 6E-6 6E-5
W, seelf4cd - 1E+2 5E-8 - - -
Kidneys
- (1E+2) - 2E-10 - -
Y, seel%4Cd - 1E+2 5E-8 2E-10 - -\
48 Cadmium-113m D, seel®4cd 2E+1 2E+0 1E-9 - - -
Kidneys Kidneys
(4E+1) (4E+0) - 5E-12  5E-7 5E-6
W, seel04Cd - 8E+0 4E-9 - - -
Kidneys
- (1E+1) - 2E-11 - -
Y, seel%4cd - 1E+1 5E-9 2E-11 - -
48 Cadmium-113 D, seel%Cd 2E+1 2E+0 9E-10 - - -
Kidneys Kidneys
(3E+1) (3E+0) - 5E-12  4E-7 4E-6
W, seel04Cd - 8E+0 3E-9 - - -
Kidneys
- (1E+1) - 2E-11 - -
Y, seel%4Cd - 1E+1 6E-9 2E-11 - -
48 Cadmium-115m D, seel%4Cd 3E+2 5E+1 2E-8 - 4E-6 4E-5
Kidneys
- (8E+1) - 1E-10 - -
W, seel04Cd - 1E+2 5E-8 2E-10 - -
Y, seel%4cd - 1E+2 6E-8 2E-10 - -
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455 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewer age (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Col. 2 Col.3 Col.1 Col. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
48 Cadmium-115 D, seelY%Cd 9E+2 1E+3 6E-7 2E-9 - -
LLI wall
(1E+3) - - - 1E-5 1E-4
W, seetf4cd - 1E+3 5E-7  2E-9 - -
Y, seelf%4Cd - 1E+3 6E-7  2E-9 - -
48 Cadmium-117m D, seel%cd 5E+3 1E+4 5E-6 2E-8 6E-5 6E-4
W, seelf4cd - 2E+4 7E-6  2E-8 - -
Y, seel%Cd - 1E+4 6E-6  2E-8 - -
48 Cadmium-117 D, seell4Cd 5E+3 1E+4 5E-6 2E-8 6E-5 6E-4
W, seeld4cd - 2E+4 7E-6  2E-8 - -
Y, seelf4Cd - 1E+4 6E-6  2E-8 - -
49 Indium-109 D, all compounds except
those given for W 2E+4 AE+4 2E-5 6E-8 3E-4 3E-3
W, oxides, hydroxides,
halides, and nitrates - 6E+4 3E-5 9E-8 - -
49 Indium-11¢/ D, seel09n 2E+4 4E+4 2E-5  6E-8 2E-4 2E-3
(69.1 min) W, seel09n - 6E+4 2E-5 8E-8 - -
49 Indium-110 D, seel®n 5E+3 2E+4 7E-6  2E-8 7E-5 7E-4
(4.9 h) W, seel®n - 2E+4 8E-6  3E-8 - -
49 Indium-111 D, seel®n 4E+3 6E+3 3E-6 9E-9 6E-5 6E-4
W, seel®n - 6E+3 3E-6 9E-9 - -
49 Indium-11%/ D, seel®n 2E+5 6E+5 3E-4 9E-7 2E-3 2E-2
W, seel®n - 7E+5 3E-4 1E-6 - -
49 Indium-113rf/ D, seel®n 5E+4 1E+5 6E-5 2E-7 7E-4 7E-3
W, seel®9n - 2E+5 8E-5 3E-7 - -
49 Indium-114m D, seel®9n 3E+2 6E+1 3E-8 9E-11 - -
LLI wall
(4E+2) - - - 5E-6 5E-5
W, seelf9n - 1E+2 4E-8  1E-10 - -
49 Indium-115m D, seel®9n 1E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, seel%9n - 5E+4 2E-5 7E-8 - -
49 Indium-115 D, seel09n 4E+1 1E+0 6E-10 2E-12 5E-7 5E-6
W, seel09n - 5E+0 2E-9  8E-12 - -
49 Indium-116r# D, seel%9n 2E+4 8E+4 3E-5 1E-7 3E-4 3E-3
W, seel%9n - 1E+5 5E-5 2E-7 - -
49 Indium—-117rf/ D, seel09n 1E+4 3E+4 1E-5 5E-8 2E-4 2E-3
W, seel®n - 4E+4 2E-5 6E-8 - -
49 Indium-11% D, seel09n 6E+4 2E+5 7E-5  2E-7 8E-4 8E-3
W, seel09n - 2E+5 9E-5 3E-7 - -
49 Indium-119rf/ D, seel09n 4E+4 1E+5 5E-5 2E-7 - -
St wall
(5E+4) - - - 7E-4 7E-3
W, seel®n - 1E+5 6E-5 2E-7 - -
50 Tin-110 D, all compounds except
those given for W 4E+3 1E+4 5E-6 2E-8 5E-5 5E-4
W, sulfides, oxides,
hydroxides, halides,
nitrates, and stannic
phosphate - 1E+4 5E-6 2E-8 - -
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 456
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewer age (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Col. 2 Col.3 Col.1 Col. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
50 Tin-11%/ D, seelllsn 7E+4 2E+5 9E-5 3E-7 1E-3 1E-2
W, seelllsn - 3E+5 1E-4  4E-7 - -
50 Tin-113 D, seell0sn 2E+3 1E+3 5E-7 2E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
W, seelllsn - 5E+2 2E-7  8E-10 - -
50 Tin-117m D, seelllsn 2E+3 1E+3 5E-7 - - -
LLI wall Bone surf
(2E+3)  (2E+3) - 3E-9 3E-5 3E-4
W, seelllsn - 1E+3 6E-7  2E-9 - -
50 Tin-119m D, seelllsn 3E+3 2E+3 1E-6  3E-9 - -
LLI wall
(4E+3) - - - 6E-5 6E-4
W, seelllsn - 1E+3 4E-7  1E-9 - -
50 Tin-121m D, seelllsn 3E+3 9E+2 4E-7  1E-9 - -
LLI wall
(4E+3) - - - 5E-5 5E-4
W, seetllsn - 5E+2 2E-7 8E-10 - -
50 Tin-121 D, seelllsn 6E+3 2E+4 6E-6 2E-8 - -
LLI wall
(6E+3) - - - 8E-5 8E-4
W, seetllsn - 1E+4 5E-6 2E-8 - -
50 Tin-123n%/ D, seell0sn 5E+4 1E+5 5E-5 2E-7 7E-4 7E-3
W, seelllsn - 1E+5 6E-5 2E-7 - -
50 Tin-123 D, seelllsn 5E+2 6E+2 3E-7 9E-10 - -
LLI wall
(6E+2) - - - 9E-6 9E-5
W, seelllsn - 2E+2 7E-8  2E-10 - -
50 Tin-125 D, seell0sn 4E+2 9E+2 4E-7  1E-9 - -
LLI wall
(5E+2) - - - 6E-6 6E-5
W, seelllsn - 4E+2 1E-7 5E-10 - -
50 Tin-126 D, seelllsn 3E+2 6E+1 2E-8 8E-11 4E-6 4E-5
W, seelllsn - 7E+1 3E-8  9E-11 - -
50 Tin-127 D, seell0sn 7E+3 2E+4 8E-6 3E-8 9E-5 9E-4
W, seelllsn - 2E+4 8E-6  3E-8 - -
50 Tin—-128/ D, seell0sn 9E+3 3E+4 1E-5 4E-8 1E-4 1E-3
W, seelllsn - 4E+4 1E-5 5E-8 - -
51 Antimony-11%/ D, all compounds except
those given for W 8E+4 2E+5 1E-4 3E-7 1E-3 1E-2
W, oxides, hydroxides,
halides, sulfides,
sulfates, and nitrates - 3E+5 1E-4 4E-7 - -
51 Antimony-116rf D, see!l5Sh 2E+4 TE+4 3E-5 1E-7 3E-4 3E-3
W, seell>sh - 1E+5 6E-5 2E-7 - -
51 Antimony-116/ D, seellsp 7E+4 3E+5 1E-4  4E-7 - -
St wall
(9E+4) - - - 1E-3 1E-2
W, seell>sh - 3E+5 1E-4  5E-7 - -
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457 DEPARTMENT OF HEALTH SERVICES DHS 157 Appendix E
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewerage (Continued)
Table | Tablel| Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Cal.2 Cao.3 Ca.1 Col. 2
Oral
Ingestion Inhalation Monthly
_ Average
Atomic ALI ALI DAC Air Water  Concentration
No.  Radionuclide Class (uCi)  (uCi)  (uCi/ml) (uCi/ml) (uCi/ml)  (uCi/ml)
51 Antimony-117 D, seell>sp 7E+4 2E+5 9E-5 3E-7 9E-4 9E-3
W, seellsh - 3E+5 1E-4  4E-7 - -
51 Antimony-118m D, see!l5Sb 6E+3 2E+4 8E-6  3E-8 7E-5 7E-4
W, see!lsh 5E+3 2E+4  9E-6  3E-8 - -
51 Antimony-119 D, seell>sp 2E+4 5E+4 2E-5 6E-8 2E-4 2E-3
W, seell5sp 2E+4 3E+4 1E-5 4E-8 - -
51 Antimony-120/ D, seel15Sb 1E+5 4E+5 2E-4  6E-7 - -
(16 min) St wall
(2E+5) - - - 2E-3 2E-2
W, seell>sh - 5E+5 2E-4  T7E-7 - -
51 Antimony-120 D, seellsp 1E+3 2E+3 9E-7  3E-9 1E-5 1E-4
(5.76 d) W, seellssp 9E+2 1E+3 5E-7  2E-9 - -
51 Antimony-122 D, seell>sp 8E+2 2E+3 1E-6  3E-9 - -
LLI wall
(8E+2) - - - 1E-5 1E-4
W, seellsh 7E+2 1E+3 4E-7  2E-9 - -
51 Antimony-124rf D, seell%Sh 3E+5 8E+5 4E-4  1E-6 3E-3 3E-2
W, seell>Sp 2E+5 6E+5 2E-4  8E-7 - -
51 Antimony-124 D, seellsp 6E+2 9E+2 4E-7  1E-9 7E-6 7E-5
W, seellssp 5E+2 2E+2 1E-7 3E-10 - -
51 Antimony-125 D, seell5sp 2E+3 2E+3 1E-6  3E-9 3E-5 3E-4
W, seell>Sp - 5E+2 2E-7 7E-10 - -
51 Antimony-126rf D, seell5Sh 5E+4 2E+5 8E-5 3E-7 - -
St wall
(TE+4) - - - 9E-4 9E-3
W, seell>sp - 2E+5 8E-5 3E-7 - -
51 Antimony-126 D, seellsp BE+2 1E+3 5E-7 2E-9 7E-6 7E-5
W, seellssp 5E+2 5E+2 2E-7 T7E-10 - -
51 Antimony-127 D, seell>sh 8E+2 2E+3 9E-7 3E-9 - -
LLI wall
(8E+2) - - - 1E-5 1E-4
W, seell>Sp 7E+2 9E+2 4E-7  1E-9 - -
51 Antimony-128’ D, see!l5Sh 8E+4 4E+5 2E-4  5E-7 - -
(10.4 min) St wall
(LE+5) - - - 1E-3 1E-2
W, seell>Sp - 4E+5 2E-4  BE-7 - -
51 Antimony-128 D, seell>sp 1E+3 4E+3 2E-6  6E-9 2E-5 2E-4
(9.01 h) W, seellssp - 3E+3 1E-6 5E-9 - -
51 Antimony-129 D, seell>sp 3E+3 9E+3 4E-6  1E-8 4E-5 4E-4
W, seell>Sp - 9E+3 4E-6  1E-8 - -
51 Antimony-13¢ D, see!l%Sp 2E+4 6E+4 3E-5 9E-8 3E-4 3E-3
W, seell>sh - 8E+4 3E-5 1E-7 - -
51 Antimony-13% D, see!l5Sh 1E+4 2E+4 1E-5 - - -
Thyroid  Thyroid
(2E+4)  (4E+4) - 6E-8 2E-4 2E-3
W, seell>Sp - 2E+4 1E-5 - -
Thyroid
- (4E+4) - 6E-8 - -
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 458

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewerage (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Coal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water  Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/mi)
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, seell6Te 5E+2 2E+2 8E-8 - - -
Bone surf Bone surf
(7TE+2) (4E+2) - 5E-10 1E-5 1E-4
W, seellTe - 4E+2 2E-7  6E-10 - -
52 Tellurium-121 D, seelléTe 3E+3 4E+3 2E-6 6E-9 4E-5 4E-4
W, seelléTe - 3E+3 1E-6  4E-9 - -
52 Tellurium-123m D, seell6Te 6E+2 2E+2 9E-8 - - -
Bone surf Bone surf
(1E+3) (BE+2) - 8E-10 1E-5 1E-4
W, seelléTe - 5E+2 2E-7  8E-10 - -
52 Tellurium-123 D, seelléTe 5E+2 2E+2 8E-8 - - -
Bone surf Bone surf
(1E+3) (BE+2) - 7E-10 2E-5 2E-4
W, seelléTe - AE+2 2E-7 - - -
Bone surf
- (AE+3) - 2E-9 - -
52 Tellurium-125m D, seell6Te 1E+3 4E+2 2E-7 - - -
Bone surf Bone surf
(1E+3) (1E+3) - 1E-9 2E-5 2E-4
W, seellTe - TE+2 3E-7  1E-9 - -
52 Tellurium-127m D, seell6Te 6E+2 3E+2 1E-7 - 9E-6 9E-5
Bone surf
- (4E+2) - 6E-10 - -
W, seelléTe - 3E+2 1E-7  4E-10 - -
52 Tellurium-127 D, seelléTe 7TE+3 2E+4 9E-6 3E-8 1E-4 1E-3
W, seelléTe - 2E+4 7E-6  2E-8 - -
52 Tellurium-129m D, seell6Te 5E+2 6E+2 3E-7 9E-10 7E-6 7E-5
W, seellTe - 2E+2 1E-7  3E-10 - -
52 Tellurium-12¢ D, seelléTe 3E+4 6E+4 3E-5 9E-8 4E-4 4E-3
W, seelléTe - TE+4 3E-5 1E-7 - -
52 Tellurium-131m D, seell6Te 3E+2 4E+2 2E-7 - - -
Thyroid  Thyroid
(6E+2) (1E+3) - 2E-9 8E-6 8E-5
W, seelléTe - 4E+2 2E-7 - - -
Thyroid
- (9E+2) - 1E-9 - -
52 Tellurium-13¥% D, seell6Te 3E+3 5E+3 2E-6 - - -
Thyroid  Thyroid
(6E+3) (1E+4) - 2E-8 8E-5 8E-4
W, seelléTe - 5E+3 2E-6 - - -
Thyroid
- (1E+4) - 2E-8 - -
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459 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewerage (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Cal.2 Cao.3 Ca.1 Col. 2
Oradl
Ingestion Inhalation Monthly
_ Average
Atomic ALl ALI DAC Air Water  Concentration
No.  Radionuclide Class (uCi)  (uCi)  (uCi/ml) (uCi/ml) (uCi/ml)  (uCi/ml)
52 Tellurium-132 D, seellTe 2E+2 2E+2 9E-8 - - -
Thyroid Thyroid
(TE+2) (BE+2) - 1E-9 9E-6 9E-5
W, seellére - 2E+2 9E-8 - - -
Thyroid
- (6E+2) - 9E-10 - -
52 Tellurium-133 D, seell6Te 3E+3 5E+3 2E-6 - - -
Thyroid  Thyroid
(BE+3)  (1E+4) - 2E-8 9E-5 9E-4
W, seelléTe - 5E+3 2E-6 - - -
Thyroid
- (1E+4) - 2E-8 - -
52 Tellurium-138 D, seellTe 1E+4 2E+4 9E-6 - - -
Thyroid  Thyroid
(3E+4)  (BE+4) - 8E-8 4E-4 4E-3
W, seellbre - 2E+4 9E-6 - - -
Thyroid
- (6E+4) - 8E-8 - -
52 Tellurium-134/ D, seellTe 2E+4 2E+4 1E-5 - - -
Thyroid  Thyroid
(2E+4)  (BE+4) - 7E-8 3E-4 3E-3
W, seellére - 2E+4 1E-5 - - -
Thyroid
- (5E+4) - 7E-8 - -
53 lodine—120rf D, all compounds 1E+4 2E+4 9E-6  3E-8 - -
Thyroid
(1E+4) - - - 2E-4 2E-3
53 lodine-128/ D, all compounds 4E+3 9E+3 4E-6 - - -
Thyroid  Thyroid
(BE+3)  (LE+4) - 2E-8 1E-4 1E-3
53 lodine-121 D, all compounds 1E+4 2E+4 8E-6 - - -
Thyroid  Thyroid
(3E+4)  (SE+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 S5E+1 8E+1 3E-8 - - -
Thyroid Thyroid
(2E+2) (3E+2) - 4E-10 2E-6 2E-5
53 lodine-125 D, all compounds 4E+1 6E+1 3E-8 - - -
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
(TE+1) (1E+2) - 2E-10  1E-6 1E-5
53 lodine-128 D, all compounds 4E+4 1E+5 5E-5 2E-7 - -
St wall
(6E+4) - - - 8E-4 8E-3
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 460

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewer age (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Coal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml)  (uCi/ml) (uCi/mi)
53 lodine-129 D, all compounds 5E+0 9E+0 4E-9 - - -
Thyroid  Thyroid
(2E+1)  (3E+1) - 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 S5E+1 2E-8 - - -
Thyroid  Thyroid
(9E+1) (2E+2) - 2E-10 1E-6 1E-5
53 lodine-132rf 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-13% D, all compounds 2E+4 5E+4 2E-5 6E-8 - -
Thyroid
(3E+4) - - - 4E-4 4E-3
53 lodine-135 D, all compounds 8E+2 2E+3 TE-7 - - -
Thyroid  Thyroid
(3E+3) (4E+3) - 6E-9 3E-5 3E-4
54 Xenon-128 Submersio#f - - 1E-5 4E-8 - -
54 Xenon-12% Submersiof{ - - 2E-6  1E-8 - -
54 Xenon-122 Submersigh - - 7E-5 3E-7 - -
54 Xenon-123 Submersign - - 6E-6  3E-8 - -
54 Xenon-125 Submersign - - 2E-5 7E-8 - -
54 Xenon-127 Submersign - - 1E-5 6E-8 - -
54 Xenon-129m Submersign - - 2E-4 9E-7 - -
54 Xenon-131m Submersign - - 4E-4 2E-6 - -
54 Xenon-133m Submersign - - 1E-4  6E-7 - -
54 Xenon-133 Submersign - - 1E-4  5E-7 - -
54 Xenon-135r¥ Submersiodf - - 9E-6  4E-8 - -
54 Xenon-135 Submersidn - - 1E-5 7E-8 - -
54 Xenon-13§ Submersio#f - - 4E-6  2E-8 - -
55 Cesium-12% D, all compounds S5E+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 5E-8 3E-4 3E-3
55 Cesium-138 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
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461 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewer age (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Cal. 2 Col.3 Ca.1 Cal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/mi)
55 Cesium-134 D, all compounds 7E+1 1E+2 4E-8 2E-10 9E-7 9E-6
55 Cesium-135K1 D, all compounds 1E+5 2E+5 8E-5 3E-7 1E-3 1E-2
55 Cesium-135 D, all compounds TE+2 1E+3 5E-7 2E-9 1E-5 1E-4
55 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-13% D, all compounds 2E+4 6E+4 2E-5 8E-8 - -
St wall
(3E+4) - - - 4E-4 4E-3
56 Barium-128 D, all compounds 6E+3 2E+4 6E-6 2E-8 8E-5 8E-4
56 Barium-128 D, all compounds 5E+2 2E+3 TE-7 2E-9 7E-6 7E-5
56 Barium-131rf 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
(BE+3) - - - 4E-5 4E-4
56 Barium-135m D, all compounds 3E+3 1E+4 5E-6 2E-8 4E-5 4E-4
56 Barium-13Y9 D, all compounds 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3
56 Barium-140 D, all compounds S5E+2 1E+3 6E-7 2E-9 - -
LLI wall
(6E+2) - - - 8E-6 8E-5
56 Barium—-14% D, all compounds 2E+4 7E+4 3E-5 1E-7 3E-4 3E-3
56 Barium-14¥ D, all compounds SE+4 1E+5 6E-5 2E-7 7E-4 7E-3
57 Lanthanum-13 D, all compounds except
those given for W 5E+4 1E+5 5E-5 2E-7 6E-4 6E-3
W, oxides and hydroxides - 2E+5 7E-5 2E-7 - -
57 Lanthanum-132 D, seel3y a 3E+3 1E+4 4E-6  1E-8 4E-5 4E-4
W, seel3lLa - 1E+4 5E-6 2E-8 - -
57 Lanthanum-135 D, seel3lLa 4AE+4 1E+5 4E-5 1E-7 5E-4 5E-3
W, seel3lLa - 9E+4 4E-5 1E-7 - -
57 Lanthanum-137 D, seel3lLa 1E+4 6E+1 3E-8 - 2E-4 2E-3
Liver
- (7TE+1) - 1E-10 - -
W, seel3lLa - 3E+2 1E-7 - - -
Liver
- (3E+2) - 4E-10 - -
57 Lanthanum-138 D, seel3la 9E+2 4E+0 1E-9 5E-12 1E-5 1E-4
W, seel3l a - 1E+1 6E-9 2E-11 - -
57 Lanthanum-140 D, seel3) a 6E+2 1E+3 6E-7 2E-9 9E-6 9E-5
W, seet3lLa - 1E+3 5E-7 2E-9 - -
57 Lanthanum-141 D, seet3la 4E+3 9E+3 4E-6  1E-8 5E-5 5E-4
W, seel3lLa - 1E+4 5E-6 2E-8 - -
57 Lanthanum-142 D, seel3ya 8E+3 2E+4 9E-6 3E-8 1E-4 1E-3
W, seel3la - 3E+4 1E-5 5E-8 - -
57 Lanthanum-148 D, seel3la AE+4 1E+5 4E-5  1E-7 - -
St wall
(4E+4) - - - 5E-4 5E-3
W, seel3la - 9E+4 4E-5  1E-7 - -
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 462

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewer age (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Cal. 2 Col.3 Ca.1 Cal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/mi)
58 Cerium-134 Wall compounds except
those given for Y 5E+2 7E+2 3E-7 1E-9 - -
LLI wall
(6E+2) - - - 8E-6 8E-5
Y, oxides, hydroxides,
and fluorides - 7E+2 3E-7 9E-10 - -
58 Cerium-135 Wseel34Ce 2E+3 4E+3 2E-6  5E-9 2E-5 2E-4
Y, seel34Ce - 4E+3 1E-6  5E-9 - -
58 Cerium-137m Wseel34Ce 2E+3 4E+3 2E-6  6E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
Y, seel34Ce - 4E+3 2E-6  5E-9 - -
58 Cerium-137 Wseel34Ce 5E+4 1E+5 6E-5 2E-7 7E-4 7E-3
Y, seel34Ce - 1E+5 5E-5 2E-7 - -
58 Cerium-139 Wseel34Ce 5E+3 8E+2 3E-7 1E-9 7E-5 7E-4
Y, seel34Ce - TE+2 3E-7 9E-10 - -
58 Cerium-141 Wseel34Ce 2E+3 TE+2 3E-7 1E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
Y, seel34ce - 6E+2 2E-7 8E-10 - -
58 Cerium-143 Wseel34Ce 1E+3 2E+3 8E-7 3E-9 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
Y, seel34ce - 2E+3 7E-7  2E-9 - -
58 Cerium-144 Wseel34Ce 2E+2 3E+1 1E-8 4E-11 - -
LLI wall
(3E+2) - - - 3E-6 3E-5
Y, seel34Ce - 1E+1 6E-9  2E-11 - -
59 Praseodymium-186/, all compounds except
those given for Y 5E+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-184n, seel3pr 4E+4 2E+5 6E-5 2E-7
5E-4 5E-3
Y, seel3%pr - 1E+5 6E-5 2E-7 - -
59 Praseodymium-138m Vgeel3%Pr 1E+4 5E+4 2E-5 8E-8 1E-4 1E-3
Y, seel3%pPr - 4E+4 2E-5 6E-8 - -
59 Praseodymium-139 \¥eel3%Pr AE+4 1E+5 5E-5  2E-7 6E-4 6E-3
Y, seel36pPr - 1E+5 5E-5 2E-7 - -
59 Praseodymium-142iw, seel3%Pr 8E+4 2E+5 7E-5 2E-7 1E-3 1E-2
Y, seel36pPr - 1E+5 6E-5 2E-7 - -
59 Praseodymium-142W, seel3%Pr 1E+3 2E+3 9E-7 3E-9 1E-5 1E-4
Y, seel3%pr - 2E+3 8E-7  3E-9 - -
59 Praseodymium—143W, seel3%Pr 9E+2 8E+2 3E-7 1E-9 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
Y, seel3%pr - 7E+2 3E-7 9E-10 - -
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463 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewer age (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Coal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml)  (uCi/ml) (uCi/mi)
59 Praseodymium- Wseel30Pr 3E+4 1E+5 5E-5 2E-7 - -
144/ St wall
(4E+4) - - - 6E-4 6E-3
Y, seel3%Pr - 1E+5 5E-5  2E-7 - -
59 Praseodymium-145 \Vgeel3%pPr 3E+3 9E+3 4E-6  1E-8 4E-5 4E-4
Y, seel36pPr - 8E+3 3E-6 1E-8 - -
60 Neodymium—-138 W, all compounds except
those given for Y 1E+4 6E+4 2E-5 8E-8 2E-4 2E-3
Y, oxides, hydroxides,
carbides, and fluorides - 5E+4 2E-5 8E-8 - -
60 Neodymium-138  \Wseel38Nd 2E+3 6E+3 3E-6 9E-9 3E-5 3E-4
Y, seel36Nd - 5E+3 2E-6  7E-9 - -
59 Praseodymium- Wseel3%Pr 5E+4 2E+5 8E-5 3E-7 - -
147 St wall
(8E+4) - - - 1E-3 1E-2
Y, seel3%pr - 2E+5 8E-5  3E-7 - -
60 Neodymium-139m \Wseel36Nd 5E+3 2E+4 7E-6  2E-8 7E-5 7E-4
Y, seel36Nd - 1E+4 6E-6 2E-8 - -
60 Neodymium-139 W, seel3Nd 9E+4 3E+5 1E-4  5E-7 1E-3 1E-2
Y, seel36Nd - 3E+5 1E-4  4E-7 - -
60 Neodymium-141  \Wseel36Nd 2E+5 7E+5 3E-4 1E-6 2E-3 2E-2
Y, seel3Nd - 6E+5 3E-4  9E-7 - -
60 Neodymium-147  \Wseel36Nd 1E+3 9E+2 4E-7  1E-9 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
Y, seel36Nd - 8E+2 4E-7  1E-9 - -
60 Neodymium-149 W, seel3Nd 1E+4 3E+4 1E-5 4E-8 1E-4 1E-3
Y, seel3Nd - 2E+4 1E-5 3E-8 - -
60 Neodymium-154 W, seel3Nd 7E+4 2E+5 8E-5 3E-7 9E-4 9E-3
Y, seel36Nd - 2E+5 8E-5  3E-7 - -
61 Promethium-141 W, all compounds except
those given for Y 5E+4 2E+5 8E-5 3E-7 - -
St wall
(6E+4) - - - 8E-4 8E-3
Y, oxides, hydroxides,
carbides, and fluorides - 2E+5 7E-5 2E-7 - -
61 Promethium-143  Wseel4¥Pm 5E+3 6E+2 2E-7 8E-10 7E-5 7E-4
Y, seel4Pm - 7E+2 3E-7 1E-9 - -
61 Promethium-144  Wseel4¥Pm 1E+3 1E+2 5E-8 2E-10 2E-5 2E-4
Y, seel4lPm - 1E+2 5E-8 2E-10 - -
61 Promethium-145 Weeel4lPm 1E+4 2E+2 7E-8 - 1E-4 1E-3
Bone surf
- (2E+2) - 3E-10 - -
Y, seel4Pm - 2E+2 8E-8 3E-10 - -
61 Promethium-146  Wseel4Pm 2E+3 5E+1 2E-8 7E-11 2E-5 2E-4
Y, seel4lPm - 4E+1 2E-8 6E-11 - -
61 Promethium-147  Wseel4Pm 4E+3 1E+2 5E-8 - - -
LLI wall Bone surf
(5E+3)  (2E+2) - 3E-10 7E-5 7E-4
Y, seel4Pm - 1E+2 6E-8 2E-10 - -
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 464
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewerage (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Cal.2 Cao.3 Ca.1 Col. 2
Oral
Ingestion Inhalation Monthly
_ Aver age
Atomic ALI ALI DAC Air Water  Concentration
No.  Radionuclide Class (uCi)  (uCi)  (uCi/ml) (uCi/ml) (uCi/ml)  (uCi/ml)
61 Promethium-148m Wseel4Pm 7E+2 3E+2 1E-7  4E-10 1E-5 1E-4
Y, seel4lPm - 3E+2 1E-7 5E-10 - -
61 Promethium-148  Wseel4Pm 4E+2 5E+2 2E-7  8E-10 - -
LLI wall
(5E+2) - - - 7E-6 7E-5
Y, seel4Pm - 5E+2 2E-7 7E-10 - -
61 Promethium-149  Wseel4¥Pm 1E+3 2E+3 8E-7 3E-9 - -
LLI wall
(AE+3) - - - 2E-5 2E-4
Y, seel4Pm - 2E+3 8E-7 2E-9 - -
61 Promethium-150  Wseel4¥Pm 5E+3 2E+4 8E-6 3E-8 7E-5 TE-4
Y, seel4lPm - 2E+4 7E-6  2E-8 - -
61 Promethium-151  Wseel4lPm 2E+3 4E+3 1E-6 5E-9 2E-5 2E-4
Y, seel*lPm - 3E+3 1E-6  4E-9 - -
62 Samarium-141h W, all compounds 3E+4 1E+5 4E-5 1E-7 4E-4 4E-3
62 Samarium-141 W, all compounds 5E+4 2E+5 8E-5 2E-7 - -
St wall
(6E+4) - - - 8E-4 8E-3
62 Samarium-14% W, all compounds 8E+3 3E+4 1E-5 4E-8 1E-4 1E-3
62 Samarium-145 Wall compounds 6E+3 5E+2 2E-7 7E-10 8E-5 8E-4
62 Samarium-146 Wall compounds 1E+1 4E-2 1E-11 - - -
Bone surf Bone surf
(3E+1) (6E-2) - 9E-14 3E-7 3E-6
62 Samarium-147 Wall compounds 2E+1 4E-2 2E-11 - - -
Bone surf Bone surf
(3E+1) (7E-2) - 1E-13 4E-7 4E-6
62 Samarium-151 Wall compounds 1E+4 1E+2 4E-8 - - -
LLI wall Bone surf
(1E+4) (2E+2) - 2E-10 2E-4 2E-3
62 Samarium-153 Wall compounds 2E+3 3E+3 1E-6 4E-9 - -
LLI wall
(RE+3) - - - 3E-5 3E-4
62 Samarium-15% W, all compounds 6E+4 2E+5 9E-5 3E-7 - -
St wall
(8E+4) - - - 1E-3 1E-2
62 Samarium-156 Wall compounds 5E+3 9E+3 4E-6 1E-8 7E-5 TE-4
63 Europium-145 Wall compounds 2E+3 2E+3 8E-7 3E-9 2E-5 2E-4
63 Europium-146 Wall compounds 1E+3 1E+3 5E-7 2E-9 1E-5 1E-4
63 Europium-147 Wall compounds 3E+3 2E+3 TE-7 2E-9 4E-5 4E-4
63 Europium-148 Wall compounds 1E+3 4E+2 1E-7 5E-10 1E-5 1E-4
63 Europium-149 Wall compounds 1E+4 3E+3 1E-6 4E-9 2E-4 2E-3
63 Europium-150 Wall compounds 3E+3 8E+3 4E-6 1E-8 4E-5 4E-4
(12.62 h)
63 Europium-150 Wall compounds 8E+2 2E+1 8E-9 3E-11 1E-5 1E-4
(34.2y)
63 Europium-152m \Wall compounds 3E+3 6E+3 3E-6 9E-9 4E-5 4E-4
63 Europium-152 Wall compounds 8E+2 2E+1 1E-8 3E-11 1E-5 1E-4
63 Europium-154 Wall compounds 5E+2 2E+1 8E-9 3E-11 7E-6 7E-5
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465 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewer age (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Coal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml)  (uCi/ml) (uCi/mi)
63 Europium-155 Wall compounds 4E+3 9E+1 4E-8 - 5E-5 5E-4
Bone surf
- (1E+2) - 2E-10 - -
63 Europium-156 Wall compounds 6E+2 5E+2 2E-7 6E-10 8E-6 8E-5
63 Europium-157 Wall compounds 2E+3 5E+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-148 D, all compounds except
those given for W S5E+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, seel45Gd 1E+3 1E+2 5E-8 2E-10 2E-5 2E-4
W, seel4Gd - 3E+2 1E-7  4E-10 - -
64 Gadolinium-147 D, seel45Gd 2E+3 4E+3 2E-6  6E-9 3E-5 3E-4
W, seel4Gd - 4E+3 1E-6 5E-9 - -
64 Gadolinium-148 D, seel45Gd 1E+1 8E+3 3E-12 - - -
Bone surf Bone surf
(2E+1) (2E-2) - 2E-14  3E-7 3E-6
W, seel45Gd - 3E-2 1E-11 - - -
Bone surf
- (6E-2) - 8E-14 - -
64 Gadolinium-149 D, seel4Gd 3E+3 2E+3 9E-7  3E-9 4E-5 4E-4
W, seel4Gd - 2E+3 1E-6  3E-9 - -
64 Gadolinium-151 D, seel4Gd 6E+3 4E+2 2E-7 - 9E-5 9E-4
Bone surf
- (6E+2) - 9E-10 - -
W, seel4Gd - 1E+3 5E-7  2E-9 - -
64 Gadolinium-152 D, seel45Gd 2E+1 1E-2 4E-12 - - -
Bone surf Bone surf
(3E+1) (2E-2) - 3E-14  4E-7 4E-6
W, seel45Gd - 4E-2 2E-11 - - -
Bone surf
- (8E-2) - 1E-13 - -
64 Gadolinium-153 D, see!45Gd 5E+3 1E+2 6E-8 - 6E-5 6E-4
Bone surf
- (2E+2) - 3E-10 - -
W, seel45Gd - 6E+2 2E-7 8E-10 - -
64 Gadolinium-159 D, seel45Gd 3E+3 8E+3 3E-6 1E-8 4E-5 4E-4
W, seel45Gd - 6E+3 2E-6  8E-9 - -
65 Terbium-14% W, all compounds 9E+3 3E+4 1E-5 5E-8 1E-4 1E-3
65 Terbium-149 Wall compounds 5E+3 TE+2 3E-7 1E-9 7E-5 TE-4
65 Terbium-150 Wall compounds 5E+3 2E+4 9E-6 3E-8 7E-5 7E-4
65 Terbium-151 Wall compounds 4E+3 9E+3 4E-6 1E-8 5E-5 5E-4
65 Terbium-153 Wall compounds 5E+3 7E+3 3E-6 1E-8 7E-5 7E-4
65 Terbium-154 Wall compounds 2E+3 4E+3 2E-6 6E-9 2E-5 2E-4
65 Terbium-155 Wall compounds 6E+3 8E+3 3E-6 1E-8 8E-5 8E-4
65 Terbium-156m Wall compounds 2E+4 3E+4 1E-5 4E-8 2E-4 2E-3
(5.0 h)
65 Terbium-156 Wall compounds 1E+3 1E+3 6E-7 2E-9 1E-5 1E-4
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 466
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewerage (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Cal.2 Cao.3 Ca.1 Col. 2
Oral
Ingestion Inhalation Monthly
_ Aver age
Atomic ALI ALI DAC Air Water  Concentration
No.  Radionuclide Class (uCi)  (uCi)  (uCi/ml) (uCi/ml) (uCi/ml)  (uCi/ml)
65 Terbium-157 Wall compounds SE+4 3E+2 1E-7 - - -
LLI wall Bone surf
(5E+4) (6E+2) - 8E-10 TE-4 7E-3
65 Terbium-158 Wall compounds 1E+3 2E+1 8E-9 3E-11 2E-5 2E-4
65 Terbium-160 Wall compounds 8E+2 2E+2 9E-8 3E-10 1E-5 1E-4
65 Terbium-161 Wall compounds 2E+3 2E+3 TE-7 2E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
66 Dysprosium-155 Wall compounds 9E+3 3E+4 1E-5 4E-8 1E-4 1E-3
66 Dysprosium-157 Wall compounds 2E+4 6E+4 3E-5 9E-8 3E-4 3E-3
66 Dysprosium-159  \Wall compounds 1E+4 2E+3 1E-6 3E-9 2E-4 2E-3
66 Dysprosium-165 Wall compounds 1E+4 5E+4 2E-5 6E-8 2E-4 2E-3
66 Dysprosium-166 Wall compounds 6E+2 TE+2 3E-7 1E-9 - -
LLI wall
(8E+2) - - - 1E-5 1E-4
67 Holmium-15% W, all compounds 4E+4 2E+5 6E-5 2E-7 6E-4 6E-3
67 Holmium-15% W, all compounds 3E+5 1E+6 6E-4 2E-6 4E-3 4E-2
67 Holmium-15¢ W, all compounds 2E+5 1E+6 4E-4 1E-6 3E-3 3E-2
67 Holmium-161 Wall compounds 1E+5 4E+5 2E-4 6E-7 1E-3 1E-2
67 Holmium-162r W, all compounds 5E+4 3E+5 1E-4 4E-7 7E-4 7E-3
67 Holmium-16%/ W, all compounds 5E+5 2E+6 1E-3 3E-6 - -
St wall
(8BE+5) - - - 1E-2 1E-1
67 Holmium-164r 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 Wall compounds 6E+2 7E+0 3E-9 9E-12 9E-6 9E-5
67 Holmium-166 Wall compounds OE+2 2E+3 TE-7 2E-9 - -
LLI wall
(9E+2) - - - 1E-5 1E-4
67 Holmium-167 Wall compounds 2E+4 6E+4 2E-5 8E-8 2E-4 2E-3
68 Erbium-161 Wall compounds 2E+4 6E+4 3E-5 9E-8 2E-4 2E-3
68 Erbium-165 Wall compounds 6E+4 2E+5 8E-5 3E-7 9E-4 9E-
68 Erbium-169 Wall compounds 3E+3 3E+3 1E-6 4E-9 - -
LLI wall
(4E+3) - - - 5E-5 5E-4
68 Erbium-171 Wall compounds 4E+3 1E+4 4E-6 1E-8 5E-5 5E-4
68 Erbium-172 Wall compounds 1E+3 1E+3 6E-7 2E-9 - -
LLI wall
(AE+3) - - - 2E-5 2E-4
69 Thulium-16% W, all compounds 7E+4 3E+5 1E-4  4E-7 - -
St wall
(7TE+4) - - - 1E-3 1E-2
69 Thulium-166 Wall compounds 4E+3 1E+4 6E-6 2E-8 6E-5 6E-4
69 Thulium-167 Wall compounds 2E+3 2E+3 8E-7 3E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
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467 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewer age (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Cal. 2 Col.3 Ca.1 Cal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/mi)
69 Thulium-170 Wall compounds 8E+2 2E+2 9E-8 3E-10 - -
LLI wall
(1E+3) - - - 1E-5 1E-4
69 Thulium-171 Wall compounds 1E+4 3E+2 1E-7 - - -
LLI wall Bone surf
(1E+4)  (6E+2) - 8E-10 2E-4 2E-3
69 Thulium-172 Wall compounds TE+2 1E+3 5E-7 2E-9 - -
LLI wall
(BE+2) - - - 1E-5 1E-4
69 Thulium-173 Wall compounds 4E+3 1E+4 5E-6 2E-8 6E-5 6E-4
69 Thulium-17%/ W, all compounds TE+4 3E+5 1E-4  4E-7 - -
St wall
(9E+4) - - - 1E-3 1E-2
70 Ytterbium-16Y 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 Wseel62yp 1E+3 2E+3 8E-7 3E-9 2E-5 2E-4
Y, seelb2yp - 2E+3 8E-7 3E-9 - -
70 Yiterbium-16% W, seel62vyb 3E+5 8E+5 3E-4 1E-6 4E-3 4E-2
Y, seel62yp - 7E+5 3E-4 1E-6 - -
70 Ytterbium-169 Wseel62yp 2E+3 8E+2 4E-7 1E-9 2E-5 2E-4
Y, seelb2yp - 7E+2 3E-7 1E-9 - -
70 Ytterbium-175 Wseelb2yh 3E+3 AE+3 1E-6 5E-9 - -
LLI wall
(3E+3) - - - 4E-5 4E-4
Y, seel®2yp - 3E+3 1E-6  5E-9 - -
70 Yiterbium-17% W, seel62vyb 2E+4 5E+4 2E-5 7E-8 2E-4 2E-3
Y, seel®2yp - 5E+4 2E-5  6E-8 - -
70 Yiterbium-178 W, seelb2vp 1E+4 4E+4 2E-5 6E-8 2E-4 2E-3
Y, seel®2yp - 4E+4 2E-5 5E-8 - -
71 Lutetium-169 Wall 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 Wseel®9 u 1E+3 2E+3 9E-7  3E-9 2E-5 2E-4
Y, seel69y - 2E+3 8E-7  3E-9 - -
71 Lutetium-171 Wseel69 y 2E+3 2E+3 8E-7 3E-9 3E-5 3E-4
Y, seel69y - 2E+3 8E-7  3E-9 - -
71 Lutetium-172 Wseelé9 y 1E+3 1E+3 5E-7 2E-9 1E-5 1E-4
Y, seel®9 y - 1E+3 5E-7 2E-9 - -
71 Lutetium-173 Wseelb9 y 5E+3 3E+2 1E-7 - 7E-5 7E-4
Bone surf
- (5E+2) - 6E-10 - -
Y, seel®9 y - 3E+2 1E-7  4E-10 - -
71 Lutetium—-174m Wseel69u 2E+3 2E+2 1E-7 - - -
LLI wall Bone surf
(3E+3)  (3E+2) - 5E-10  4E-5 4E-4
Y, seel®9 y - 2E+2 9E-8 3E-10 - -
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 468
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewer age (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Col. 2 Col.3 Col.1 Col. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/mi)
71 Lutetium-176 Wseel®9 y TE+2 5E+0 2E-9 - 1E-5 1E-4
Bone surf
- (1E+1) - 2E-11 - -
Y, seel®y - 8E+0 3E-9 1E-11 - -
71 Lutetium-177m Wseel69 u TE+2 1E+2 5E-8 - 1E-5 1E-4
Bone surf
- (1E+2) - 2E-10 - -
Y, seel®dy - 8E+1 3E-8 1E-10 - -
71 Lutetium-177 Wseel69 y 2E+3 2E+3 9E-7 3E-9 - -
LLI wall
(3E+3) - - - 4E-5 4E-4
Y, seel®u - 2E+3 9E-7  3E-9 - -
71 Lutetium-178 W, seel®9 y 5E+4 2E+5 8E-5 3E-7 - -
St wall
(6E+4) - - - 8E-4 8E-3
Y, seel®dy - 2E+5 7E-5  2E-7 - -
71 Lutetium-178 W, seel69 y 4E+4 1E+5 5E-5 2E-7 - -
St wall
(4E+4) - - - 6E-4 6E-3
Y, seel®9 y - 1E+5 5E-5 2E-7 - -
71 Lutetium-179 Wseel69 y 6E+3 2E+4 8E-6 3E-8 9E-5 9E-4
Y, seel®dy - 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, seel70Hf 1E+3 9E+0 4E-9 - 2E-5 2E-4
Bone surf
- (2E+1) - 3E-11 - -
W, seel70Hf - 4E+1 2E-8 - - -
Bone surf
- (6E+1) - 8E-11 - -
72 Hafnium-173 D, seel70Hf 5E+3 1E+4 5E-6 2E-8 7E-5 7TE-4
W, seel70Hf - 1E+4 5E-6  2E-8 - -
72 Hafnium-175 D, seel70Hf 3E+3 9E+2 4E-7 - 4E-5 4E-4
Bone surf
- (1E+3) - 1E-9 - -
W, seel70Hf - 1E+3 5E-7  2E-9 - -
72 Hafnium-177r® D, seel’0Hf 2E+4 6E+4 2E-5 8E-8 3E-4 3E-3
W, seel70Hf - 9E+4 4E-5  1E-7 - -
72 Hafnium-178m D, seel70Hf 3E+2 1E+0 5E-10 - 3E-6 3E-5
Bone surf
- (2E+0) - 3E-12 - -
W, seel70Hf - 5E+0 2E-9 - - -
Bone surf
- (9E+0) - 1E-11 - -
72 Hafnium—-179m D, seel70Hf 1E+3 3E+2 1E-7 - 1E-5 1E-4
Bone surf
- (6E+2) - 8E-10 - -
W, seel70Hf - 6E+2 3E-7 8E-10 - -
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469 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewerage (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
_ Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
72 Hafnium-180m D, seel70Hf 7E+3 2E+4 9E-6  3E-8 1E-4 1E-3
W, seel70Hf - 3E+4 1E-5 4E-8 - -
72 Hafnium-181 D, seel70Hf 1E+3 2E+2 7E-8 - 2E-5 2E-4
Bone surf
- (4E+2) - 6E-10 - -
W, seel70Hf - 4E+2 2E-7 6E-10 - -
72 Hafnium-182 D, seel70Hf 4E+4 9E+4 4E-5  1E-7 5E-4 5E-3
W, seel70Hf - 1E+5 6E-5 2E-7 - -
72 Hafnium-182 D, seel70Hf 2E+2 8E-1 3E-10 - - -
Bone surf Bone surf
(4E+2) (2E+0) - 2E-12 5E-6 5E-5
W, seel 70Hf - 3E+0 1E-9 - - -
Bone surf
- (TE+0) - 1E-11 - -
72 Hafnium-18% D, seel70Hf 2E+4 5E+4 2E-5 6E-8 3E-4 3E-3
W, seel70Hf - 6E+4 2E-5 8E-8 - -
72 Hafnium-184 D, seel70Hf 2E+3 8E+3 3E-6 1E-8 3E-5 3E-4
W, seel70Hf - 6E+3 3E-6 9E-9 - -
73 Tantalum-172 W, all compounds except
those given for Y AE+4 1E+5 5E-5 2E-7 5E-4 5E-3
Y, elemental &, oxides,
hydroxides, halides,
carbides, nitrates,
and nitrides - 1E+5 4E-5 1E-7 - -
71 Lutetium-174 Wseel®9 u 5E+3 1E+2 5E-8 - 7E-5 7E-4
Bone surf
- (2E+2) - 3E-10 - -
Y, seel®9 y - 2E+2 6E-8 2E-10 - -
71 Lutetium-176m Wseel69 u 8E+3 3E+4 1E-5 3E-8 1E-4 1E-3
Y, seel®y - 2E+4 9E-6  3E-8 - -
73 Tantalum-173 Wseel’2Ta 7E+3 2E+4 8E-6  3E-8 9E-5 9E-4
Y, seel’2Ta - 2E+4 7E-6  2E-8 - -
73 Tantalum-17% W, seel’2Ta 3E+4 1E+5 4E-5  1E-7 4E-4 4E-3
Y, seel’2Ta - 9E+4 4E-5  1E-7 - -
73 Tantalum-175 Wseel’2Ta 6E+3 2E+4 7E-6  2E-8 8E-5 8E-4
Y, seel’2Ta - 1E+4 6E-6  2E-8 - -
73 Tantalum-176 Wseel’2Ta 4E+3 1E+4 5E-6 2E-8 5E-5 5E-4
Y, seel’2Ta - 1E+4 5E-6 2E-8 - -
73 Tantalum-177 Wseel72Ta 1E+4 2E+4 8E-6 3E-8 2E-4 2E-3
Y, seel’2Ta - 2E+4 7E-6  2E-8 - -
73 Tantalum-178 Wseel72Ta 2E+4 9E+4 4E-5  1E-7 2E-4 2E-3
Y, seel’2Ta - TE+4 3E-5 1E-7 - -
73 Tantalum-179 Wseel72Tg 2E+4 5E+3 2E-6  8E-9 3E-4 3E-3
Y, seel’2Ta - 9E+2 4E-7  1E-9 - -
73 Tantalum-180m Wseel2Ta 2E+4 7TE+4 3E-5 9E-8 3E-4 3E-3
Y, seel’2Ta - 6E+4 2E-5  8E-8 - -
73 Tantalum-180 Wseel72Ta 1E+3 4E+2 2E-7  6E-10 2E-5 2E-4
Y, seel’2Ta - 2E+1 1E-8 3E-11 - -

Published under s. 35.93, Stats. Updated on the first day of each month. Entire code is always current. The Register date on each page

is the date the chapter was last published. Report errors (608) 266-3151.

RegisterMarch 2014 No. 699


http://docs.legis.wisconsin.gov/document/statutes/35.93
http://docs.legis.wisconsin.gov/document/statutes/35.93

Published under 85.93 Wis. Stats., by the Legislative Reference Bureau.

DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 470

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewer age (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Co.3 Coal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No.  Radionuclide Class (uCi)  (uCi)  (uCi/ml) (uCi/ml) (uCi/ml)  (uCi/ml)
73 Tantalum-182R W, seel’2Ta 2E+5 5E+5 2E-4  8E-7 - -
St wall
(2E+5) - - - 3E-3 3E-2
Y, seel’2Ta - 4E+5 2E-4  BE-7 - -
73 Tantalum-182 Wseel72Ta 8E+2 3E+2 1E-7 5E-10 1E-5 1E-4
Y, seel’2Ta - 1E+2 6E-8 2E-10 - -
73 Tantalum-183 Wseel"2Ta 9E+2 1E+3 5E-7 2E-9 - -
LLI wall
(1E+3) - - - 2E-5 2E-4
Y, seel’2Ta - 1E+3 4E-7  1E-9 - -
73 Tantalum-184 Wseel72Ta 2E+3 5E+3 2E-6 8E-9 3E-5 3E-4
Y, seel’2Ta - 5E+3 2E-6  7E-9 - -
73 Tantalum-18% W, seel’2Ta 3E+4 7E+4 3E-5 1E-7 4E-4 4E-3
Y, seel’2Ta - 6E+4 3E-5 9E-8 - -
73 Tantalum-188 W, seel’2Ta 5E+4 2E+5 1E-4  3E-7 - -
St wall
(7TE+4) - - - 1E-3 1E-2
Y, seel’2Ta - 2E+5 9E-5 3E-7 - -
74 Tungsten-176 D, all compounds 1E+4 5E+4 2E-5 7E-8 1E-4 1E-3
74 Tungsten-177 D, all compounds 2E+4 9E+4 4E-5 1E-7 3E-4 3E-3
74 Tungsten—-178 D, all compounds 5E+3 2E+4 8E-6 3E-8 7E-5 7E-4
74 Tungsten—-179 D, all compounds 5E+5 2E+6 7TE-4 2E-6 7E-3 7E-2
74 Tungsten-181 D, all compounds 2E+4 3E+4 1E-5 5E-8 2E-4 2E-3
74 Tungsten—185 D, all compounds 2E+3 7E+3 3E-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 5E-7 2E-9 - -
LLI wall
(5E+2) - - - 7E-6 7E-5
75 Rhenium-17% D, all compounds except
those given for W 9E+4 3E+5 1E-4  4E-7 - -
St wall
(AE+5) - - - 2E-3 2E-2
W, oxides, hydroxides,
and nitrates - 4E+5 1E-4 5E-7 - -
75 Rhenium-17g D, seel’Re 7E+4 3E+5 1E-4  4E-7 - -
St wall
(1E+5) - - - 1E-3 1E-2
W, seel’Re - 3E+5 1E-4  4E-7 - -
75 Rhenium-181 D, seel’Re 5E+3 9E+3 4E-6 1E-8 7E-5 TE-4
W, seel’Re - 9E+3 4E-6  1E-8 - -
75 Rhenium-182 D, seel’’Re TE+3 1E+4 5E-6 2E-8 9E-5 9E-4
(12.7 h) W, seel’’Re - 2E+4 6E-6 2E-8 - -
75 Rhenium-182 D, seel’Re 1E+3 2E+3 1E-6 3E-9 2E-5 2E-4
(64.0 h) W, seel’Re - 2E+3 9E-7  3E-9 - -
75 Rhenium-184m D, seel’’Re 2E+3 3E+3 1E-6 4E-9 3E-5 3E-4
W, seel’Re - 4E+2 2E-7 6E-10 - -
75 Rhenium-184 D, seel’’Re 2E+3 4E+3 1E-6 5E-9 3E-5 3E-4
W, seel’Re - 1E+3 6E-7 2E-9 - -
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471 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewer age (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Coal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/mi)
75 Rhenium-186m D, seel’/Re 1E+3 2E+3 7E-7 - - -
St wall St wall
(2E+3)  (2E+3) - 3E-9 2E-5 2E-4
W, seel’Re - 2E+2 6E-8 2E-10 - -
75 Rhenium-186 D, seel’Re 2E+3 3E+3 1E-6 4E-9 3E-5 3E-4
W, seel’Re - 2E+3 7E-7  2E-9 - -
75 Rhenium-187 D, seel’Re 6E+5 8E+5 4E-4 - 8E-3 8E-2
St wall
- (9E+5) - 1E-6 - -
W, seel’Re - 1E+5 4E-5  1E-7 - -
75 Rhenium-188#4 D, seel’Re 8E+4 1E+5 6E-5 2E-7 1E-3 1E-2
W, seel’Re - 1E+5 6E-5 2E-7 - -
75 Rhenium-188 D, seel’Re 2E+3 3E+3 1E-6 4E-9 2E-5 2E-4
W, seel’Re - 3E+3 1E-6  4E-9 - -
75 Rhenium-189 D, seel’Re 3E+3 5E+3 2E-6 7E-9 4E-5 4E-4
W, seel’Re - 4E+3 2E-6  6E-9 - -
76 Osmium-189 D, all compounds except
those givenforWandY 1E+5 4E+5 2E-4 5E-7 1E-3 1E-2
W, halides and nitrates - 5E+5 2E-4 TE-7 - -
Y, oxides and hydroxides - S5E+5 2E-4 6E-7 - -
76 Osmium-18% D, seel800s 1E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, seel8dos - 5E+4 2E-5 6E-8 - -
Y, seel8l0s - 4E+4 2E-5 6E-8 - -
76 Osmium-182 D, seel800s 2E+3 6E+3 2E-6  8E-9 3E-5 3E-4
W, seel8t0s - 4E+3 2E-6  6E-9 - -
Y, seel800s - 4E+3 2E-6 6E-9 - -
76 Osmium-185 D, seel800s 2E+3 5E+2 2E-7  7E-10 3E-5 3E-4
W, seel8dos - 8E+2 3E-7  1E-9 - -
Y, seel80s - 8E+2 3E-7  1E-9 - -
76 Osmium-189m D, seel8®0s 8E+4 2E+5 1E-4  3E-7 1E-3 1E-2
W, seel800s - 2E+5 9E-5 3E-7 - -
Y, seel800s 2E+5 7E-5 2E-7 - -

76 Osmium-191m D, seel80s 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3

W, seel8i0s 2E+4 8E-6  3E-8 - -
Y, seel800s - 2E+4 7E-6  2E-8 - -
76 Osmium-191 D, seel8i0s 2E+3 2E+3 9E-7  3E-9 - -
LLI wall
(3E+3) - - - 3E-5 3E-4
W, seel8l0s - 2E+3 7E-7  2E-9 - -
Y, seel800s - 1E+3 6E-7 2E-9 - -
76 Osmium-193 D, seel800s 2E+3 5E+3 2E-6  6E-9 - -
LLI wall
(2E+3) - - - 2E-5 2E-4
W, seel800s - 3E+3 1E-6  4E-9 - -
Y, seel800s - 3E+3 1E-6  4E-9 - -
76 Osmium-194 D, seel80s 4E+2 4E+1 2E-8 6E-11 - -
LLI wall
(6E+2) - - - 8E-6 8E-5
W, seel8i0s - 6E+1 2E-8 8E-11 - -
Y, seel8l0s - 8E+0 3E-9 1E-11 - -
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 472

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewerage (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Col.3 Col.1 Col. 2
Oral
Ingestion Inhalation Monthly
_ Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
77 Iridium-182/ D, all compounds except
those given forWandY 4E+4 1E+5 6E-5 2E-7 - -
St wall
(4E+4) - - - 6E-4 6E-3
W, halides, nitrates,
and metallic iridium - 2E+5 6E-5 2E-7 - -
Y, oxides and hydroxides - 1E+5 5E-5 2E-7 - -
77 Iridium-184 D, seel8r 8E+3 2E+4 1E-5 3E-8 1E-4 1E-3
W, seel82r - 3E+4 1E-5 5E-8 - -
Y, seel8r - 3E+4 1E-5 4E-8 - -
77 Iridium-185 D, seel83r 5E+3 1E+4 5E-6 2E-8 7E-5 7E-4
W, seel82r - 1E+4 5E-6  2E-8 - -
Y, seel8r - 1E+4 4E-6  1E-8 - -
77 Iridium-186 D, seel82r 2E+3 8E+3 3E-6  1E-8 3E-5 3E-4
W, seel8r - 6E+3 3E-6 9E-9 - -
Y, seel8r - 6E+3 2E-6  8E-9 - -
77 Iridium-187 D, seel8r 1E+4 3E+4 1E-5 5E-8 1E-4 1E-3
W, seel82r - 3E+4 1E-5 4E-8 - -
Y, seel8r - 3E+4 1E-5 4E-8 - -
77 Iridium-188 D, seel83r 2E+3 5E+3 2E-6  6E-9 3E-5 3E-4
W, seel8qr - 4E+3 1E-6  5E-9 - -
Y, seel8r - 3E+3 1E-6 5E-9 - -
77 Iridium—-189 D, seel8r 5E+3 5E+3 2E-6  7E-9 - -
LLI wall
(5E+3) - - - 7E-5 7E-4
W, seel83r - 4E+3 2E-6  5E-9 - -
Y, seel8r - 4E+3 1E-6 5E-9 - -
77 Iridium-190n% D, seel83r 2E+5 2E+5 8E-5 3E-7 2E-3 2E-2
W, seel8r - 2E+5 9E-5 3E-7 - -
Y, seel8r - 2E+5 8E-5 3E-7 - -
77 Iridium-190 D, seel83r 1E+3 9E+2 4E-7  1E-9 1E-5 1E-4
W, seel8r - 1E+3 4E-7 1E-9 - -
Y, seel8r - 9E+2 4E-7  1E-9 - -
77 Iridium-192m D, seel83r 3E+3 9E+1 4E-8  1E-10 4E-5 4E-4
W, seel83r - 2E+2 9E-8 3E-10 - -
Y, seeldr - 2E+1 6E-9 2E-11 - -
77 Iridium-192 D, seel83r 9E+2 3E+2 1E-7 4E-10 1E-5 1E-4
W, seel8r - 4E+2 2E-7 6E-10 - -
Y, seel8r - 2E+2 9E-8  3E-10 - -
77 Iridium-194m D, seel83r 6E+2 9E+1 4E-8  1E-10 9E-6 9E-5
W, seel82r - 2E+2 7E-8  2E-10 - -
Y, seel®r - 1E+2 4E-8  1E-10 - -
77 Iridium-194 D, seel83r 1E+3 3E+3 1E-6  4E-9 1E-5 1E-4
W, seel83r - 2E+3 9E-7 3E-9 - -
Y, seeldr - 2E+3 8E-7 3E-9 - -
77 Iridium—-195m D, seel8r 8E+3 2E+4 1E-5 3E-8 1E-4 1E-3
W, seel8r - 3E+4 1E-5 4E-8 - -
Y, seel82r - 2E+4 9E-6 3E-8 - -
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473 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewerage (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Col.3 Coal.1 Col. 2
Oral
Ingestion Inhalation Monthly
' Average
Atomic ALI ALI DAC Air Water  Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
77 Iridium-195 D, seel8r 1E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, seel83r - 5E+4 2E-5 7E-8 - -
Y, seel8r - 4E+4 2E-5 6E-8 - -
78 Platinum-186 D, all compounds 1E+4 4E+4 2E-5 5E-8 2E-4 2E-3
78 Platinum-188 D, all compounds 2E+3 2E+3 TE-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 5E-5 5E-4
78 Platinum-193m D, all compounds 3E+3 6E+3 3E-6 8E-9 - -
LLI wall
(3E+4) - - - 4E-5 AE-4
78 Platinum-193 D, all compounds A4E+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-197% 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 5E+4 1E+5 6E-5 2E-7 7E-4 7E-3
78 Platinum-200 D, all compounds 1E+3 3E+3 1E-6 5E-9 2E-5 2E-4
79 Gold-193 D, all compounds except
those givenforWandY 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, seel9Au 3E+3 8E+3 3E-6 1E-8 4E-5 4E-4
W, seel93au - 5E+3 2E-6 8E-9 - -
Y, seel93Ay - 5E+3 2E-6  7E-9 - -
79 Gold-195 D, seel9Au 5E+3 1E+4 5E-6  2E-8 7E-5 7E-4
W, seel93ay - 1E+3 6E-7 2E-9 - -
Y, seel93Ay - 4E+2 2E-7 6E-10 - -
79 Gold-198m D, seel9Au 1E+3 3E+3 1E-6  4E-9 1E-5 1E-4
W, seel93ay - 1E+3 5E-7 2E-9 - -
Y, seel93Ay - 1E+3 5E-7  2E-9 - -
79 Gold-198 D, seel9Au 1E+3 4E+3 2E-6  5E-9 2E-5 2E-4
W, seel93ay - 2E+3 8E-7 3E-9 - -
Y, seel93Ay - 2E+3 7E-7  2E-9 - -
79 Gold-199 D, seel9Au 3E+3 9E+3 4E-6  1E-8 - -
LLI wall
(3E+3) - - - 4E-5 4E-4
W, seel93Au - 4E+3 2E-6  6E-9 - -
Y, seel93Ay - 4E+3 2E-6  5E-9 - -
79 Gold-200m D, seel9Au 1E+3 4E+3 1E-6 5E-9 2E-5 2E-4
W, seel93Au - 3E+3 1E-6  4E-9 - -
Y, seel93Ay - 2E+4 1E-6 3E-9 - -
79 Gold-208/ D, seel9Au 3E+4 6E+4 3E-5 9E-8 4E-4 4E-3
W, seel93ay - 8E+4 3E-5 1E-7 - -
Y, seel93Ay - TE+4 3E-5 1E-7 - -
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 474

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewerage (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Cal.2 Cao.3 Ca.1 Col. 2
Oral
Ingestion Inhalation Monthly
_ Average
Atomic ALI ALI DAC Air Water  Concentration
No.  Radionuclide Class (uCi)  (uCi)  (uCi/ml) (uCi/ml) (uCi/ml)  (uCi/ml)
79 Gold-20¥ D, seel%3Au 7E+4 2E+5 9E-5  3E-7 - -
St wall
(9E+4) - - - 1E-3 1E-2
W, seel93Au - 2E+5 1E-4  3E-7 - -
Y, seel93Au - 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, seel93MHg 2E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, seel93mHg - 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, seel93MHg 8E+2 4E+1 2E-8  6E-11 1E-5 1E-4
W, seel93MHg - 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, seel93mHg 2E+3 5E+3 2E-6 7E-9 3E-5 3E-4
W, seel93MHg - 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, seel93MHg 1E+4 4E+4 1E-5 5E-8 2E-4 2E-3
W, seel93MHg - 3E+4 1E-5 5E-8 - -
80 Mercury—197m Vapor - 5E+3 2E-6 7E-9 - -
Organic D 4E+3 9E+3 4E-6 1E-8 5E-5 5E-4
D, seel93MHg 3E+3 7E+3 3E-6 1E-8 4E-5 4E-4
W, seel93mHg - 5E+3 2E-6  7E-9 - -
80 Mercury—197 Vapor - 8E+3 4E-6 1E-8 - -
Organic D 7TE+3 1E+4 6E-6 2E-8 9E-5 9E-4
D, seel93MHg 6E+3 1E+4 5E-6  2E-8 8E-5 8E-4
W, seel93mHg - 9E+3 4E-6  1E-8 - -
80 Mercury-199  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, seel93MHg 6E+4 1E+5 6E-5 2E-7 8E-4 8E-3
W, seel93mHg - 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, seel93MHg 2E+3 1E+3 5E-7  2E-9 3E-5 3E-4
W, seel93mHg - 1E+3 5E-7  2E-9 - -
81 Thallium-194rf D, all compounds 5E+4 2E+5 6E-5 2E-7 - -
St wall
(TE+4) - - - 1E-3 1E-2
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475 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewerage (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
_ Aver age
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/mi)
81 Thallium-19%' D, all compounds 3E+5 6E+5 2E-4  8E-7 - -
St wall
(BE+5) - - - 4E-3 4E-2
81 Thallium-19%/ D, all compounds 6E+4 1E+5 5E-5 2E-7 9E-4 9E-3
81 Thallium-197 D, all compounds TE+4 1E+5 5E-5 2E-7 1E-3 1E-2
81 Thallium-198r D, all compounds 3E+4 S5E+4 2E-5 8E-8 4E-4 4E-3
81 Thallium-198 D, all compounds 2E+4 3E+4 1E-5 5E-8 3E-4 3E-3
81 Thallium-199 D, all compounds 6E+4 8E+4 4E-5 1E-7 9E-4 9E-3
81 Thallium-200 D, all compounds 8E+3 1E+4 5E-6 2E-8 1E-4 1E-3
81 Thallium-201 D, all compounds 2E+4 2E+4 9E-6 3E-8 2E-4 2E-3
81 Thallium-202 D, all compounds 4E+3 5E+3 2E-6 7E-9 5E-5 5E-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 S5E+1 2E-8 7TE-11 2E-6 2E-5
82 Lead-203 D, all compounds 5E+3 9E+3 4E-6 1E-8 7E-5 7E-4
82 Lead-205 D, all compounds 4E+3 1E+3 6E-7 2E-9 5E-5 5E-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-21% D, all compounds 1E+4 BE+2 3E-7 9E-10 2E-4 2E-3
82 Lead-212 D, all compounds 8E+1 3E+1 1E-8 S5E-11 - -
Bone surf
(1E+2) - - - 2E-6 2E-5
82 Lead-21% D, all compounds 9E+3 8E+2 3E-7 1E-9 1E-4 1E-3
83 Bismuth—208/ 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—20% D, see?00Bj 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3
W, see?00Bj - 4E+4 2E-5 5E-8 - -
83 Bismuth—20% D, see?00Bj 1E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, see?00Bj - 8E+4 3E-5 1E-7 - -
83 Bismuth—-203 D, see?00Bj 2E+3 7E+3 3E-6 9E-9 3E-5 3E-4
W, see?00Bj - 6E+3 3E-6 9E-9 - -
83 Bismuth—205 D, see?00Bj 1E+3 3E+3 1E-6  3E-9 2E-5 2E-4
W, see?00Bj - 1E+3 5E-7  2E-9 - -
83 Bismuth—-206 D, see?00Bj 6E+2 1E+3 6E-7 2E-9 9E-6 9E-5
W, see?00Bj - 9E+2 4E-7  1E-9 - -
83 Bismuth—-207 D, see?00Bj 1E+3 2E+3 7E-7 2E-9 1E-5 1E-4
W, see?00Bj - 4E+2 1E-7  5E-10 - -
83 Bismuth-210m D, see?00Bj 4E+1 5E+0 2E-9 - - -
Kidneys Kidneys
(6E+1) (6E+0) - 9E-12 8E-7 8E-6
W, see?00Bj - 7E-1 3E-10 9E-13 - -
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 476
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewerage (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Cal.2 Cao.3 Ca.1 Col. 2
Oral
Ingestion Inhalation Monthly
_ Aver age
Atomic ALI ALI DAC Air Water  Concentration
No.  Radionuclide Class (uCi)  (uCi)  (uCi/ml) (uCi/ml) (uCi/ml)  (uCi/ml)
83 Bismuth-210 D, see?00Bj 8E+2 2E+2 1E-7 - 1E-5 1E-4
- Kidneys
- (4E+2) - 5E-10 - -
W, see?008; - 3E+1 1E-8 4E-11 - -
83 Bismuth-21% D, see?00Bj 5E+3 2E+2 1E-7 3E-10 7E-5 7E-4
W, see?00Bj - 3E+2 1E-7 4E-10 - -
83 Bismuth—-219 D, see?00Bj 7E+3 3E+2 1E-7 4E-10 1E-4 1E-3
W, see?008j - 4E+2 1E-7 5E-10 - -
83 Bismuth-218/ D, see?008j 2E+4 8E+2 3E-7 1E-9 - -
St wall
(2E+4) - - - 3E-4 3E-3
W, see?00Bj - 9E-2 4E-7 1E-9 - -
84 Polonium-20% 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-20% D, see?03pg 2E+4 4E+4 2E-5 5E-8 3E-4 3E-3
W, see?03po - TE+4 3E-5 1E-7 - -
84 Polonium-207 D, see?%3q 8E+3 3E+4 1E-5 3E-8 1E-4 1E-3
W, see?03Po - 3E+4 1E-5 4E-8 - -
84 Polonium-210 D, see?%3%po 3E+0 6E-1 3E-10 9E-13  4E-8 4E-7
W, see?03o - 6E-1 3E-10 9E-13 - -
85 Astatine-20% 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 - S5E+1 2E-8 8E-11 - -
86 Radon-220 \ith daughters removed - 2E+4 7E-6 2E-8 - -
With daughters present - 2E+1 9E-9 3E-11 - -
(or 12 (or 1.0
WLM)  WL)
86 Radon-222 \ith daughters removed - 1E+4 4E-6 1E-8 - -
With daughters present - 1E+2 3E-8 1E-10 - -
(or4 (or0.33
WLM)  WL) - - -
87 Francium-22% D, all compounds 2E+3 5E+2 2E-7 6E-10 3E-5 3E-4
87 Francium-223 D, all compounds 6E+2 8E+2 3E-7 1E-9 8E-6 8E-5
88 Radium-223 Wall compounds S5E+0 7TE-1 3E-10 9E-13 - -
Bone surf
(9E+0) - - - 1E-7 1E-6
88 Radium-224 Wall compounds 8E+0 2E+0 7E-10 2E-12 - -
Bone surf
(2E+1) - - - 2E-7 2E-6
88 Radium-225 Wall compounds 8E+0 7E-1 3E-10 9E-13 - -
Bone surf
(2E+1) - - - 2E-7 2E-6
88 Radium-226 Wall compounds 2E+0 6E-1 3E-10 9E-13 - -
Bone surf
(5E+0) - - - 6E-8 6E-7
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477 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewerage (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Col.3 Coal.1 Col. 2
Oral
Ingestion Inhalation Monthly
' Average
Atomic ALI ALI DAC Air Water  Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
88 Radium-22% 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 Wall compounds 2E+0 1E+0 5E-10 2E-12 - -
Bone surf
(4E+0) - - - 6E-8 6E-7
89 Actinium-224 D, all compounds except
those givenforWandY 2E+3 3E+1 1E-8 - - -
LLI wall Bone surf
(2E+3)  (4E+1) - 5E-11  3E-5 3E-4
W, halides and nitrates - S5E+1 2E-8 7E-11 - -
Y, oxides and hydroxides - S5E+1 2E-8 6E-11 - -
89 Actinium-225 D, see??4Ac 5E+1 3E-1 1E-10 - - -
LLI wall Bone surf
(5E+1) (5E-1) - 7E-13  7E-7 7E-6
W, see?24Ac - 6E-1 3E-10 9E-13 - -
Y, see?24Ac - 6E-1 3E-10 9E-13 - -
89 Actinium-226 D, see??4Ac 1E+2 3E+0 1E-9 - - -
LLI wall Bone surf
(1E+2) (4E+0) - 5E-12  2E-6 2E-5
W, see?24Ac - 5E+0 2E-9 7E-12 - -
Y, see?24Ac - 5E+0 2E-9  6E-12 - -
89 Actinium-227 D, see?24Ac 2E-1 4E-4 2E-13 - - -
Bone surf Bone surf
(4E-1) (8E-4) - 1E-15  5E-9 5E-8
W, see?24c - 2E-3 7E-13 - - -
Bone surf
- (8E-3) - 4E-15 - -
Y, see??4Ac - 4E-3 2E-12 6E-15 - -
89 Actinium-228 D, see?24Ac 2E+3 9E+0 4E-9 - 3E-5 3E-4
Bone surf
- (2E+1) - 2E-11 - -
W, see?24Ac - 4E+1 2E-8 - - -
Bone surf
- (6E+1) - 8E-11 - -
Y, see?24Ac - 4E+1 2E-8  6E-11 - -
90 Thorium—-228 W, all compounds except
those given for Y 5E+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 Wsee?26Th 1E+2 3E-1 1E-10 5E-13 2E-6 2E-5
Y, see?26Th - 3E-1 1E-10 5E-13 - -
90 Thorium-228 Wsee?26Th 6E+0 1E-2 4E-12 - - -
Bone surf Bone surf
(1E+1) (2E-2) - 3E-14  2E-7 2E-6
Y, see?26Th - 2E-2 7E-12 2E-14 - -
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 478

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewer age (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Col.3 Coal.1 Col. 2
Oral
Ingestion Inhalation Monthly
' Average
Atomic ALI ALI DAC Air Water  Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
90 Thorium-229 Wsee?26Th 6E-1 9E-4 4E-13 - - -
Bone surf Bone surf
(1E+0) (2E-3) - 3E-15  2E-8 2E-7
Y, see?26Th - 2E-3 1E-12 - - -
Bone surf
- (BE-3) - 4E-15 - -
90 Thorium-230 Wsee?26Th 4E+0 6E-3 3E-12 - - -
Bone surf Bone surf
(9E+0) (2E-2) - 2E-14  1E-7 1E-6
Y, see?26Th - 2E-2 6E-12 - - -
Bone surf
- (2E-2) - 3E-14 - -
90 Thorium-231 Wsee?26Th 4E+3 6E+3 3E-6  9E-9 5E-5 5E-4
Y, see?26Th - 6E+3 3E-6  9E-9 - -
90 Thorium-232 Wsee?26Th 7E-1 1E-3 5E-13 - - -
Bone surf Bone surf
(2E+0)  (38E-3) - 4E-15  3E-8 3E-7
Y, see?26Th - 3E-3 1E-12 - - -
Bone surf
- (4E-3) - 6E-15 - -
90 Thorium-234 Wsee?26Th 3E+2 2E+2 8E-8 3E-10 - -
LLI wall
(4E+2) - - - 5E-6 5E-5
Y, see?26Th - 2E+2 6E-8  2E-10 - -
91 Protactinium—22% W, all compounds except
those given for Y 4E+3 1E+2 5E-8 2E-10 5E-5 5E-4
Y, oxides and hydroxides - 1E+2 4E-8 1E-10 - -
91 Protactinium—228 W, see?2’Pa 1E+3 1E+1 5E-9 - 2E-5 2E-4
Bone surf
- (2E+1) - 3E-11 - -
Y, see?2’Pa - 1E+1 5E-9 2E-11 - -
91 Protactinium-230 W, see?2’Pa 6E+2 5E+0 2E-9  7E-12 - -
Bone surf
(9E+2) - - - 1E-5 1E-4
Y, see??2’Pa - 4E+0 1E-9 5E-12 - -
91 Protactinium-231  \W\see?27Pa 2E-1 2E-3 6E-13 - - -
Bone surf Bone surf\\
(5E-1) (4E-3) - 6E-15  6E-9 6E-8
Y, see?2’Pa - 4E-3 2E-12 - - -
Bone surf
- (6E-3) - 8E-15 - -
91 Protactinium—-232 W, see?2’Pa 1E+3 2E+1 9E-9 - 2E-5 2E-4
Bone surf
- (6E+1) - 8E-11 - -
Y, see?2’Pa - 6E+1 2E-8 - - -
Bone surf
- (7TE+1) - 1E-10 - -
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479 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewerage (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Col.3 Coal.1 Col. 2
Oral
Ingestion Inhalation Monthly
' Average
Atomic ALI ALI DAC Air Water  Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
91 Protactinium-233 W, see?2’Pa 1E+3 7E+2 3E-7 1E-9 - -
LLI wall
(2E+3) - - - 2E-5 2E-4
Y, see??2’Pa - 6E+2 2E-7 8E-10 - -
91 Protactinium—-234 W, see?2’Pa 2E+3 8E+3 3E-6 1E-8 3E-5 3E-4
Y, see??2’Pa - 7E+3 3E-6 9E-9 - -
92 Uranium-230 D, UFg, UOoF>,
UO,,(NO3)» 4E+0 4E-1 2E-10 - - -
Bone surf Bone surf
(6E+0) (6E-1) - 8E-13 8E-8 8E-7
W, UOg3, UF4, UCly - 4E-1 1E-10 5E-13 - -
Y, UO,, UsOg - 3E-1 1E-10 4E-13 - -
92 Uranium-231 D, see?3 5E+3 8E+3 3E-6 1E-8 - -
LLI wall
(4E+3) - - - 6E-5 6E-4
W, seez30y - 6E+3 2E-6  8E-9 - -
Y, see23y - 5E+3 2E-6  6E-9 - -
92 Uranium-232 D, see?3U 2E+0 2E-1 9E-11 - - -
Bone surf Bone surf
(4E+0)  (4E-1) - 6E-13  6E-8 6E-7
W, see230U - 4E-1 2E-10 5E-13 - -
Y, see?3y - 8E-3 3E-12 1E-14 - -
92 Uranium-233 D, see?3U 1E+1 1E+0 5E-10 - - -
Bone surf Bone surf
(2E+1) (2E+0) - 3E-12  3E-7 3E-6
W, seez30U - 7E-1 3E-10 1E-12 - -
Y, see?3y - 4E-2 2E-11 5E-14 - -
92 Uranium-23¢ D, see?3)y 1E+1 1E+0 5E-10 - - -
Bone surf Bone surf
(2E+1) (2E+0) - 3E-12  3E-7 3E-6
W, seez30y - 7E-1 3E-10 1E-12 - -
Y, see?30U - 4E-2 2E-11 5E-14 - -
92 Uranium-23% D, see?30y 1E+1 1E+0 6E-10 - - -
Bone surf Bone surf
(2E+1) (2E+0) - 3E-12  3E-7 3E-6
W, seez30y - 8E-1 3E-10 1E-12 - -
Y, see23U - 4E-2 2E-11 6E-14 - -
92 Uranium-236 D, see’3J 1E+1 1E+40 5E-10 - - -
Bone surf Bone surf
(2E+1) (2E+0) - 3E-12  3E-7 3E-6
W, see?30y - 8E-1 3E-10 1E-12 - -
Y, see?3y - 4E-2 2E-11 6E-14 - -
92 Uranium-237 D, see?3U 2E+3 3E+3 1E-6 4E-9 - -
LLI wall
(2E+3) - - - 3E-5 3E-4
W, seez30U - 2E+3 7E-7  2E-9 - -
Y, see?3y - 2E+3 6E-7  2E-9 - -
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DHS 157 Appendix E WISCONSINADMINISTRATIVE CODE 480

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewer age (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Coal. 2 Caol.3 Ca.1 Cal. 2
Oral
Ingestion Inhalation Monthly
Aver age
Atomic ALI ALl DAC Air Water  Concentration
No. Radionuclide Class (uCi) (wCi)  (uCi/ml) (uCi/ml)  (uCi/ml) (uCi/mi)
92 Uranium-238 D, see?30U 1E+1 1E+0 6E-10 - - -
Bone surf Bone surf
(2E+1) (2E+0) - 3E-12 3E-7 3E-6
W, see230y - 8E-1 3E-10 1E-12 - -
Y, seez30U - 4E-2 2E-11 6E-14 - -
92 Uranium-239 D, see’3J TE+4 2E+5 8E-5 3E-7 9E-4 9E-3
W, seez30 - 2E+5 7E-5 2E-7 - -
Y, see230y - 2E+5 6E-5 2E-7 - -
92 Uranium-240 D, see?3y 1E+3 4E+3 2E-6 5E-9 2E-5 2E-4
W, seez30y - 3E+3 1E-6  4E-9 - -
Y, see23 - 2E+3 1E-6  3E-9 - -
92 Uranium-natur8l D, see?3%U 1E+1 1E+0 5E-10 - - -
Bone surf Bone surf
(2E+1) (2E+0) - 3E-12 3E-7 3E-6
W, see?3U - 8E-1 3E-10 9E-13 - -
Y, seez30U - 5E-2 2E-11 9E-14 - -
93 Neptunium-232 W, all compounds 1E+5 2E+3 TE-7 - 2E-3 2E-2
Bone surf
- (5E+2) - 6E-9 - -
93 Neptunium-23% W, all compounds 8E+5 3E+6 1E-3 4E-6 1E-2 1E-1
93 Neptunium-234 \Wall compounds 2E+3 3E+3 1E-6 4E-9 3E-5 3E-4
93 Neptunium-235 Wall compounds 2E+4 8E+2 3E-7 - - -
LLI wall Bone surf
(2E+4)  (LE+3) - 2E-9 3E-4 3E-3
93 Neptunium-236 \Wall compounds 3E+0 2E-2 9E-12 - - -
(1.15E+5y) Bone surf Bone surf
(6E+0) (5E-2) - 8E-14  9E-8 9E-7
93 Neptunium-236 Wall compounds 3E+3 3E+1 1E-8 - - -
(22.5 h) Bone surf Bone surf
(4E+3) (7TE+1) - 1E-10 5E-5 5E-4
93 Neptunium-237 \Wall compounds 5E-1 4E-3 2E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 1E-14  2E-8 2E-7
93 Neptunium-238 \Wall compounds 1E+3 6E+1 3E-8 - 2E-5 2E-4
Bone surf
- (2E+2) - 2E-10 - -
93 Neptunium-239 Wall compounds 2E+3 2E+3 9E-7 3E-9 - -
LLI wall
(2E+3) - - - 2E-5 2E-4
93 Neptunium-248 W, all compounds 2E+4 8E+4 3E-5 1E-7 3E-4 3E-3
94 Plutonium-234 Wall compounds
except Pu@ 8E+3 2E+2 9E-8 3E-10 1E-4 1E-3
Y, PuG - 2E+2 8E-8 3E-10 - -
94 Plutonium-238 W, see?34Pu 9E+5 3E+6 1E-3  4E-6 1E-2 1E-1
Y, see?34pu - 3E+6 1E-3 3E-6 - -
94 Plutonium-236 Wsee?34py 2E+0 2E-2 8E-12 - - -
Bone surf Bone surf
(4E+0) (4E-2) - 5E-14  6E-8 6E-7
Y, see234py - 4E-2 2E-11 6E-14 - -
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481 DEPARTMENT OF HEALTH SER/ICES DHS 157 Appendix E
Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewer age (Continued)
Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Cal. 1 Coal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/mi)
94 Plutonium-237 Wsee?34py 1E+4 3E+3 1E-6 5E-9 2E-4 2E-3
Y, see?34Pu - 3E+3 1E-6  4E-9 - -
94 Plutonium-238 Wsee234Pu 9E-1 7E-3 3E-12 - - -
Bone surf Bone surf
(2E+0) (1E-2) - 2E-14  2E-8 2E-7
Y, see?34py - 2E-2 8E-12 2E-14 - -
94 Plutonium-239 Wsee?34Py 8E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14  2E-8 2E-7
Y, see?34pPy - 2E-2 7E-12 - - -
Bone surf
- (2E-2) - 2E-14 - -
94 Plutonium-240 Wsee?34Py 8E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14  2E-8 2E-7
Y, see234Py - 2E-2 7E-12 - - -
Bone surf
- (2E-2) - 2E-14 - -
94 Plutonium-241 Wsee234Puy 4E+1 3E-1 1E-10 - - -
Bone surf Bone surf
(7TE+1) (6E-1) - 8E-13  1E-6 1E-5
Y, see234Py - 8E-1 3E-10 - - -
Bone surf
- (1E+0) - 1E-12 - -
94 Plutonium-242 Wsee234Py 8E-1 7E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14  2E-8 2E-7
Y, see234Pu - 2E-2 7E-12 - - -
Bone surf
- (2E-2) - 2E-14 - -
94 Plutonium-243 Wsee234py 2E+4 4E+4 2E-5 5E-8 2E-4 2E-3
Y, see?34py - AE+4 2E-5 5E-8 - -
94 Plutonium-244 Wsee234py 8E-1 7E-3 3E-12 - - -
Bone surf Bone surf
(2E+0) (1E-2) - 2E-14  2E-8 2E-7
Y, see?34Py - 2E-2 7E-12 - - -
Bone surf
- (2E-2) - 2E-14 - -
94 Plutonium-245 Wsee234py 2E+3 5E+3 2E-6 6E-9 3E-5 3E-4
Y, see?34pu - 4E+3 2E-6  6E-9 - -
94 Plutonium-246 Wsee234py 4E+2 3E+2 1E-7 4E-10 - -
LLI wall
(4E+2) - - - 6E-6 6E-5
Y, see?34Pu - 3E+2 1E-7 4E-10 - -
95 Americium-23% 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 5E-3
Bone surf
- (6E+3) - 9E-9 - -
95 Americium-239 Wall compounds 5E+3 1E+4 5E-6 2E-8 7E-5 TE-4
95 Americium-240 Wall compounds 2E+3 3E+3 1E-6 4E-9 3E-5 3E-4
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DHS 157 Appendix E

WISCONSINADMINISTRATIVE CODE 482

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewerage (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
_ Average
Atomic ALI ALI DAC Air Water Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/mi)
95 Americium-241 Wall compounds 8E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
95 Americium-242m  Wall compounds 8E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
95 Americium-242 Wall compounds 4E+3 S8E+1 4E-8 - 5E-5 5E-4
Bone surf
- (9E+1) - 1E-10 - -
95 Americium-243 Wall compounds 8E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(AE+0) (1E-2) - 2E-14 2E-8 2E-7
95 Americium—244® W, all compounds 6E+4 4E+3 2E-6 - - -
Stwall  Bone surf
(8E+4) (7TE+3) - 1E-8 1E-3 1E-2
95 Americium-244 Wall compounds 3E+3 2E+2 8E-8 - 4E-5 4E-4
Bone surf
- (3E+2) - 4E-10 - -
95 Americium-245 Wall compounds 3E+4 8E+4 3E-5 1E-7 4E-4 4E-3
95 Americium—246 W, all compounds 5E+4 2E+5 8E-5 3E-7 - -
St wall
(6E+4) - - - 8E-4 8E-3
95 Americium-248 W, all compounds 3E+4 1E+5 4E-5 1E-7 4E-4 4E-3
96 Curium-238 Wall compounds 2E+4 1E+3 5E-7 2E-9 2E-4 2E-3
96 Curium-240 Wall compounds 6E+1 6E-1 2E-10 - - -
Bone surf Bone surf
(8E+1) (6E-1) - 9E-13 1E-6 1E-5
96 Curium-241 Wall compounds 1E+3 3E+1 1E-8 - 2E-5 2E-4
Bone surf
- (4E+1) - 5E-11 - -
96 Curium-242 Wall compounds 3E+1 3E-1 1E-10 - - -
Bone surf Bone surf
(5E+1) (3E-1) - 4E-13 7E-7 7E-6
96 Curium-243 Wall compounds 1E+0 9E-3 4E-12 - - -
Bone surf Bone surf
(2E+0) (2E-2) - 2E-14 3E-8 3E-7
96 Curium-244 Wall compounds 1E+0 1E-2 5E-12 - - -
Bone surf Bone surf
(3E+0) (2E-2) - 3E-14 3E-8 3E-7
96 Curium-245 Wall compounds 7E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
96 Curium-246 Wall compounds 7TE-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14  2E-8 2E-7
96 Curium-247 Wall compounds 8E-1 6E-3 3E-12 - - -
Bone surf Bone surf
(1E+0) (1E-2) - 2E-14 2E-8 2E-7
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Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewerage (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Col.3 Coal.1 Col. 2
Oral
Ingestion Inhalation Monthly
' Average
Atomic ALI ALI DAC Air Water  Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uwCi/ml)
96 Curium-248 Wall compounds 2E-1 2E-3 7E-13 - - -
Bone surf Bone surf
(4E-1) (3E-3) - 4E-15 5E-9 5E-8
96 Curium-24Y W, all compounds SE+4 2E+4 7E-6 - 7E-4 7TE-3
Bone surf
- (3E+4) - 4E-8 - -
96 Curium-250 Wall compounds 4E-2 3E-4 1E-13 - - -
Bone surf Bone surf
(6E-2) (BE-4) - 8E-16 9E-10 9E-9
97 Berkelium—-245 Wall compounds 2E+3 1E+3 5E-7 2E-9 3E-5 3E-4
97 Berkelium—-246 Wall compounds 3E+3 3E+3 1E-6 4E-9 4E-5 4E-4
97 Berkelium-247 Wall compounds 5E-1 4E-3 2E-12 - - -
Bone surf Bone surf
(1E+0) (9E-3) - 1E-14  2E-8 2E-7
97 Berkelium-249 Wall compounds 2E+2 2E+0 7E-10 - - -
Bone surf Bone surf
(5E+2) (4E+0) - 5E-12 6E-6 6E-5
97 Berkelium-250 Wall compounds 9E+3 3E+2 1E-7 - 1E-4 1E-3
Bone surf
- (TE+2) - 1E-9 - -
98 Californium-24% W, all compounds except
those given for Y 3E+4 6E+2 2E-7 8E-10 - -
St wall
(3E+4) - - - 4E-4 4E-3
Y, oxides and hydroxides - 6E+2 2E-7 8E-10 - -
98 Californium-246  Wsee?44Cf 4E+2 9E+0 4E-9 1E-11 5E-6 5E-5
Y, see?44Cf - 9E+0 4E-9 1E-11 - -
98 Californium-248  Wsee?44Ct 8E+0 6E-2 3E-11 - - -
Bone surf Bone surf
(2E+1) (1E-1) - 2E-13 2E-7 2E-6
Y, see?44Cf - 1E-1 4E-11 1E-13 - -
98 Californium—-249  \Wsee?44Ct 5E-1 4E-3 2E-12 - - -
Bone surf Bone surf
(1E+0) (9E-3) - 1E-14  2E-8 2E-7
Y, see?44Cf - 1E-2 4E-12 - - -
Bone surf
- (1E-2) - 2E-14 - -
98 Californium—-250  Wsee?44Ct 1E+40 9E-3 4E-12 - - -
Bone surf Bone surf
(2E+0) (2E-2) - 3E-14 3E-8 3E-7
Y, see?44Ct - 3E-2 1E-11 4E-14 - -
98 Californium-251  Wsee?44Ct 5E-1 4E-3 2E-12 - - -
Bone surf Bone surf
(1E+0) (9E-3) - 1E-14 2E-8 2E-7
Y, see?44Cf - 1E-2 4E-12 - - -
Bone surf
- (1E-2) - 2E-14 - -
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Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewerage (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Col.3 Cal.1 Coal. 2
Oral
Ingestion Inhalation Monthly
Average
Atomic ALI ALI DAC Air Water  Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/mi)
98 Californium-252  Wsee?44Ct 2E+0 2E-2 8E-12 - - -
Bone surf Bone surf
(5E+0) (4E-2) - 5E-14 7E-8 7E-7
Y, see244Cf - 3E-2 1E-11 5E-14 - -
98 Californium—-253  Wsee?44Ct 2E+2 2E+0 8E-10 3E-12 - -
Bone surf
(4E+2) - - - 5E-6 5E-5
Y, see244Cf - 2E+0 7E-10 2E-12 - -
98 Californium-254  Wsee?44Ct 2E+0 2E-2 9E-12 3E-14 3E-8 3E-7
Y, see244Cf - 2E-2 7E-12 2E-14 - -
99 Einsteinium-250 Wall compounds 4E+4 5E+2 2E-7 - 6E-4 6E-3
Bone surf
- (AE+3) - 2E-9 - -
99 Einsteinium-251 \Wall compounds 7TE+3 9E+2 4E-7 - 1E-4 1E-3
Bone surf
- (1E+3) - 2E-9 - -
99 Einsteinium-253 \Wall compounds 2E+2 1E+0 6E-10 2E-12 2E-6 2E-5
99 Einsteinium-254m  \Wall compounds 3E+2 1E+1 4E-9 1E-11 - -
LLI wall
(3E+2) - - - 4E-6 4E-5
99 Einsteinium—-254 \Wall compounds 8E+0 7E-2 3E-11 - - -
Bone surf Bone surf
(2E+1) (1E-1) - 2E-13 2E-7 2E-6
100 Fermium-252 Wall compounds 5E+2 1E+1 5E-9 2E-11 6E-6 6E-5
100 Fermium-253 \\all compounds 1E+3 1E+1 4E-9 1E-11 1E-5 1E-4
100 Fermium-254 \Wall compounds 3E+3 OE+1 4E-8 1E-10 4E-5 4E-4
100 Fermium-255 \Wall compounds 5E+2 2E+1 9E-9 3E-11 7E-6 7E-5
100 Fermium-257 \Wall compounds 2E+1 2E-1 7TE-11 - - -
Bone surf Bone surf
(4E+1) (2E-1) - 3E-13 5E-7 5E-6
101 Mendelevium-257  Wall compounds 7E+3 S8E+1 4E-8 - 1E-4 1E-3
Bone surf
- (9E+1) - 1E-10 - -
101 Mendelevium-258  Wall compounds 3E+1 2E-1 1E-10 - - -
Bone surf Bone surf
(5E+1) (3E-1) - 5E-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 Submersiod{ - 2E+2 1E-7 1E-9 - -
—Any single radionuclide not listed
above with decay mode other than
alpha emission or spontaneous fis-
sion and with radioactive half-
life greater than 2 hours e - 2E-1 1E-10 1E-12 1E-8 1E-7
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Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewerage (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Cal. 2 Ca.3 Col.1 Col. 2
Ordl
Ingestion Inhalation Monthly
) Average
Atomic A'—? A'—! DAC Alf Wétef Concer.ltratlon
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
—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 radio-
nuclide in the mixture is not
known . ... - 4E-4 2E-13 1E-15 2E-9 2E-8

Footnotes:
a/“Submersion” means that values given are for submersion in a hemispherical semi-infinite cloud of airborne material.

b/ These radionuclides have radiological half-lives of less than 2 hours. Thefemiefdose equivalent received during opera
tions with these radionuclides might include a significant contribution from external exposure. The DAC values for all radionu
clides, other than those designated Class “Submersion,” are based upon the confeautieel @bse equivalent due to the intake

of the radionuclide into the body and do NOT include potentially significant contributions to dose equivalent from external expo
sures. The licensee may substitute 1EE7mI for the listed DAC to account for the submersion dose prospectinelghould

use individual monitoring devices or other radiation measuring instruments that measure external exposure to demonstrate com
pliance with the limits. (See BHS 157.22 (3)

¢/ For soluble mixtures of U-238, U-234, and U-235 inciiemical toxicity may be the limiting factor (see D.201e.). 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 may not exceed 8E-3 (88)-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 enrichmpBt6, enrichment .72

where enrichment is the percentage by weight of U-235, expressed as percent.
Note:
1. If the identity of each radionuclide in a mixture is known but the concentration of one or more of the radionuclides in the mix
ture 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, dhetief 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 - 7TE-4 3E-13 - - -

If, in addition, it is known that Ac—-227-W,

Th-229-W,Y Th—-230-W, Th-232-\W, Pa—231-W,

Np—-237-WPu-239-W, Pu-240-W, Pu-242-¥Am-241-W

Am-242m-WAm-243-W Cm-245-W, Cm-246-W, Cm-247-W

Cm-248-WBk-247-W Cf-249-W and Cf-251-W

are not present - 7E-3 3E-12 - - -
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WISCONSINADMINISTRATIVE CODE 486

Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations
Concentrationsfor Releaseto Sanitary Sewerage (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Co.3 Coal.1 Col. 2
Oral
Ingestion Inhalation Monthly
) Average
Atomic ALI ALI DAC Air Water  Concentration
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
If, in addition, it is known that Sm-146-W
Sm-147-WGd-148-D,W, Gd-152-D Wh—-228-WyY,
Th-230-YU-232-Y, U-233-Y, U-234-Y, U-235-5Y
U-236-Y U-238-Y Np—-236-W Pu-236-W,
Pu-238-W)YPu-239-Y, Pu-240-Y, Pu-242-Y
Pu-244-WY Cm-243-W, Cm-244-\W\Cf-248-W
Cf-249-Y Cf-250-WY, Cf-251-Y Cf-252-WY,
and Cf-254-W are not present TE-2 3E-11 - - -

If, in addition, it is known that Pb—210-D,

Bi-210m-W Po-210-D,WRa-223-W, Ra-225-W
Ra-226-WAc-225-D,WY, Th-227-WY, U-230-D,WY,
U-232-D,WPu-241-WCm-240-W, Cm-242-W
Cf-248-Y Es—-254-WFm-257-Wand Md-258-W

are not present -

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

Ti—44-Y, Fe-60-D, Sr-90-YZr-93-D,

Cd-11.3m-D, Cd-13-D, In-115-D,W La-138-D,
Lu-176-W Hf-178m-D,W Hf-182-D,W Bi-210m-D,
Ra-224-WRa—-228-WAc-226-D,WY, Pa—230-WY,
U-233-D,WU-234-D,W, U-235-D,W, U-236-D,W
U-238-D,W Pu-241-YBk-249-W Cf-253-WY,

and Es-253-W are not present -

If it is known that Ac—227-D,\¥, Th—229-WyY,
Th-232-W)Y Pa-231-WY, Cm-248-Wand
Cm-250-W are not present -

If, in addition, it is known that Sm-146-W
Gd-148-D,WGd-152-D, Th-228-W, Th—230-WY,
U-232-Y U-233-Y, U-234-Y, U-235-Y, U-236-5Y
U-238-Y U-Nat-Y, Np—236-W, Np—237-WPu—-236-W,
Pu-238-W.Y Pu—-239-WY, Pu—-240-WY, Pu-242-W,
Pu-244-W.Y Am-241-W Am-242m-W Am-243-W
Cm-243-WCm-244-W, Cm-245-W, Cm-246-5W
Cm-247-WBk-247-W Cf-249-WY, Cf-250-WY,
Cf-251-W)Y, Cf-252-WY, and Cf-254-\\W

are not present -

If, in addition, it is known that Sm-147-W
Gd-152-WPb-210-D, Bi-210m-WP0o-210-D,W
Ra-223-WRa-225-W, Ra-226-WAc—225-D,WY,
Th-227-W,Y U-230-D,WY, U-232-D,W U-Nat-W
Pu-241-WCm-240-W, Cm-242-WCf-248-WY,
Es—-254-WFm-257-Wand Md-258-W are not

present - -

7E-1 3E-10 - - -

7E+0  3E-9 - - -

- - 1E-14 - -

- - 1E-13 -

- 1E-12 - -
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Annual Limitson Intake (ALI) & Derived Air Concentrations (DAC) of
Radionuclides for Occupational Exposure Effluent Concentrations

Concentrationsfor Releaseto Sanitary Sewerage (Continued)

Tablel Tablell Tablelll
Occupational Effluent Releases to
Values Concentrations Sewers
Col. 1 Coal. 2 Co.3 Coal.1 Col. 2
Oral
Ingestion Inhalation Monthly
) Average
Atomic A'—? A'—! DAC Alf Wétef Concer.ltratlon
No. Radionuclide Class (uCi) (uCi)  (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml)
If, in addition it is known that Fe-60,
Sr-90, Cd-13m, Cd-13, In-15, 1-129,
Cs-134, Sm-145, Sm-147, Gd-148, Gd-152,
Hg-194 (oganic), 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 @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-1
HCi of gross alpha activity from uranium-238, uranium-234, thorium—-230, and radium—226 per milliliter of ait; BEH-¢f

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 Appendix E 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,” which is “unity”.

Example: If radionuclides “A,” “B,” and “C” are present in concentratiogs Gz, and G, and if the applicable DACs are DAC
DACg, and DA, respectivelythen the concentrations shall be limited so that the following relationship exists:

CA + CB &JBB + CC <1
DAC. DAC DAC:
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