)

3

(4)

(8)

Each licensee or registrant shall make dose information available to workers as shown in records
maintained by the licensee or registrant under the provisions of Rule 4200-02-05-135 0400-20-05-.135.
The licensee shall provide an annual report to each individual monitored under Rule 4200-02-05-71
D400-20-05-.7 1 of the dose received in that monitoring year if:

E)] The individual's occupational dose exceeds 1 mSv {100 mrem} TEDE or 1 mSv {100 mrem) to
any individual organ or tissue; or

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

Each licensee or registrant, at the request of a worker formerly engaged in licensed or registered
activities controlled by the licensee or registrant, shall furnish to the worker a report of the individual's
exposure to sources of radiation:

(a) 1. As shown in records maintained by the licensee or registrant pursuant to Rule 4200-02-
05-1435 0400-20-05-.135 for each year the worker was reguired to be monitored under
the provisions of Rule 4280-02-05-44 0400-20-05-.71; and

2. For each year the worker was required to be monitored under the requirements in effect
before January 2, 1993,

) This report shall:

1. Be furnished within 30 days from the time the request is made or within 30 days after the
exposure of the individual has been determined by the licensee, whichever is later;

2. Cover the period that the worker's activities involved exposure to sources of radiation
ticensed or registered by the Division; and

3. Inciude the dates and locations of licensed or registered activities in which the worker
participated during this period.

(¢) The worker's request shall include social security number, dates and location of employment or
association and other appropriate identifying data.

When a licensee or registrant is required under Rule 42680-02-05-441 0400-20-05-.141, 1200-02-05-143
0400-20-05-.143 or 1200-02-05-144 0400-20-05-.144 to report to the Division any exposure of an
individua! to radiation or radioactive material, the licensee or registrant shall also provide a copy of the
report submitted to the Division fo the individual. Such report shall be transmitted at a time not later than
the transmittal to the Division.

At the request of a worker who is terminating employment with the licensee or registrant that involved
radiation dose, or of a worker who, while employed by another person, is ferminating assignment to work
involving radiation dose in the licensee’s or registrant's facility during the current year, each licensee or
registrant shall provide at termination to each worker, or o the worker's designee, a written report
regarding the radiation dose received by that worker from operations of the licensee or registrant during
the current year or fraction thereof. If the most recent monitoring results are not available at that time, the
licensee or registrant shall provide a writien estimate of the dose. Estimated doses shall be clearly
indicated as such.

Reports submitted under this rute shall:
(a) Be in writing;

(b} include appropriate identifying data such as the name of the licensee or registrant, the name of
the individual and the individual's social security number;

{c) Inciude the individual's radiation exposure information;

{d) Inctude data and results obtained under Division regulations, or conditions, as shown in records
maintained by the licensee or registrant under Division regulations; and
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{e) Contain the following statement:

This report is furnished fo you under the provisions of the Division of Radiological Health of the
Tennessee Department of Environment and Conservation regulations entitled “State Regulations
for Protection Against Radiation.” You should preserve this report for future reference.

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

4200-02-05-443 0400-20-05-.143 Reports of Exposures, Radiation Levels, and Concentrations of Radioactive
Material Exceeding the Limits.

(M In addition fo the ngtification required by 3200-02-05-441 Rule 0400-20-05-.141 each licensee and
registrant shall submit a written report within 30 days after learning of any of the following occurrences:

{a) Any incident for which notification is required by 4208-02-05-444 Rule 0400-20-05-.141

(b} Doses in excess of any of the following:
1. The occupational dose limits for adults in 4208-02-08~-50 Rule 0400-20-05- 50
2. The occupational dose limits for minors in 4200-02-05-55 Rule 0400-20-05-.55
3. The limits for an embryol/fetus of a declared pregnant woman in 1200-02-05-58 Rule
0400-20-05-.56;
4, The limits for an individual member of the public in 1200-02-05-89 Rule 0400-20-05-60
5. Any applicable limit in the license or registration; or
8. The ALARA constraints for air emissions established under paragraph 4200-02-05-40(4)
of Rute 0400-20-05-.40; or
(9] Levels of radiation or concentrations of radicactive material in:
1. A restricted area in excess of any applicable limit in the license or registration; or
2. An unrestricted area in excess of 10 times any limit set forth in these standards, the
license or registration; whether or not there is exposure of any individual in excess of the
limits in 3200-02-05-60 Rule 0400-20-05-.60).
() Levels of radiation or releases of radicactive material exceeding EPA’s generally applicable

environmental standards in 40 C.F.R. Part 190, or license or registration conditions. This applies
only if the licensee or registrant is subject to the standards.

(2) Contents of reports.

(a) Each report required by paragraph (1) of this rule shall describe the extent of exposure of
individuals to radiation and radioactive material, including, as appropriate:

1.

2.

Estimates of each individual's dose;

The levels of radiation and concentrations of radioactive materiat involved;

The cause of the elevated exposures, dose rates or concentrations; and

Corrective steps taken or planned to ensure against a recurrence, including the schedule

for achieving conformance with applicable limits, ALARA constrainis, generally applicable
environmental standards and associated license conditions.

(b} Each report filed under paragraph 1200-02-05-143 (1) of this rule shall include for each
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occupationally overexposed individual®. the name, Social Security account number and date of
birth. The report shall be prepared so that this information is stated in a separate and detachable
part.

() All ficensees or registrants who make reports under paragraph (1) of this rule shall submit the report in
writing to the Division of Radiological Health~L&C-Anpex—3rd-Floor-401-Church-Sireet Nashville—TN
372431532 at the address given in Rule 0400-20-04-.07.

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

1200-02-05-144 0400-20-05-.144 Reports of Planned Special Exposures.

The licensee or registrant shall submit a written report to the Division of Radiological Health, L&C Annex, 3rd
Floor, 401 Church Street, Nashville, TN 37243-1532 within 30 days following any planned special exposure. The
report shall inform the Division that a planned special exposure occurred and provide the information required by
4200-02-05--134 Rule 0400-20-05-.134.

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

4200-02.05-.145 0400-20-05-. 145 Notifications, Records and Reporis of Misadministration,

N Other than events that resuit from intervention by a patient or human research subject, a licensee or
registrant shall report to the Division any event in which the administration of radioactive material,
radiation from radioactive material, or radiation from a radiation producing machine resuits in:

(a) A dose that differs from the prescribed dose or dose that would have resulted from the prescribed
dosage by more than 0.05 Sievert {5 rem) effective dose equivalent, 0.5 Sievert (50 rem) {o an
organ or tissue, or 0.5 Sievert (50 rem) shallow dose equivalent to the skin; and
1. The total dose delivered differs from the prescribed dose by 20 percent or more;

2. The totat dosage delivered differs from the prescribed dosage by 20 percent or more or
falis outside the prescribed dosage range; or

3. The fractionated dose delivered differs from the prescribed dose, for a singfe fraction, by
50 percent or more.

{b) A dose that exceeds 0.05 Sv (5 rem) effective dose equivalent, 0.5 Sv (50 rem) to an organ or
tissue, or 0.5 Sv (560 rem) shallow dose equivalent to the skin from any of the following:

1. An administration of a wrong radioactive drug;

2. An administration of a radioactive drug containing radioactive material by the wrong route
of administration;

3. An administration of a dose or dosage to the wrong individual or human research subject;
4, An administration of a dose or dosage delivered by the wrong mode of treatment; or
5. A leaking sealed source.

{c) A dose to the skin or an organ or tissue other than the ireatment site that exceeds by 0.5 Sv (50

rem) to an organ or tissue and 50 percent or more of the dose expected from the administration
defined in the written directive (excluding, for permanent implants, seeds that were implanted in
the correct site but migrated outside the treafment site).

{d) A therapeutic radiation machine dose:

s With respect to the limit for the embryoffetus (4200-02-05-56 Rule 0400-20-05-.56), the identifiers should be those of the declared pregnant
woman.
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1. Involving the wrong individual, wrong mode of treatment or wrong treatment site;

2. When the treatment consists of theee 3 or fewer fractions and the calculated total
administered dose differs from the total prescribed dose by more than 10 percent (10%}
of the total prescribed dose;

3. When the calculated weekly administered dose exceeds the weekly prescribed dose by
30 percent {30%- or more of the weekly prescribed dose; or

4. When the calculated total administered dose differs from the total prescribed dose by
more than 20 percent {20%; of the total prescribad dose.

A licensee or registrant shall report to the Division any event resulting from intervention of a patient or
human research subject in which the administration of radioactive material or radiation from radioactive
material results or will result in unintended permanent functional damage fo an organ or a physiological
system, as determined by a physician.

A licensee or registrant shall notify the Division at the number given in 4208-02-04-07 Rule 0400-20-04-
.07 no later than the next calendar day after discovery of the misadminisiration.

A licensee or registrant shall submit a written report to the Division at the address listed in 4200-02-04-07Z
Rule 0400-20-04-.07 within fifteen 15 days after discovery of the misadministration.

{(a) The writfen report must include:
1. The licensee or registrant’s name,
2. The name of the prescribing physician,
3. A brief description of the event;
4, Why the event cccurred;
5. The effect, if any, on the individual{s} who received the administration;
6. What actions, if any, have been taken or are planned to prevent recurrence; and
7. Certification that the licensee or registrant notified the individual (or the individual's

responsible relative or guardian), and if not, why not.

{b) The report may not contain the individual's name or any other information that could lead to
identification of the individual.

A licensee or registrant shall provide notification of the misadministration to the referring physician and
also notify the individuat who is the subject of the misadministration no later than 24 hours after its
discovery, unless the referring physician personally informs the licensee or registrant either that they will
inform the individual or that, based on medical judgment, telling the individual would be harmful. The
licensee or registrant is not required to notify the individual without first consulting the referring physician.
If the referring physician or the affected individual cannot be reached within 24 hours, the ficensee or
registrant shall notify the individual as soon as possible thereafier. The licensee or registrant may not
delay any approptiate medical care for the individual, including any necessary remedial care as a result of
the misadministration, because of any delay in nofification. To meet the requirements of this rule, the
notification of the individual who is the subject of the misadministration may be made instead o that
individual's responsible relative or guardian. If a verbal notification is made, the licensee or registrant shall
inform the individuat or appropriate responsible relative or guardian that a written description of the event
can be obtained from the licensee upon request. The licensee or registrant shali provide a written
description if requested.

(8) Aside from the notification requirement, nothing in this rule affects any rights or duties of licensees,
registrants, and physicians in relation to each other, to individuals affected by the misadministration, or to
that individual's responsible relatives or guardians. ‘
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(7) A licensee or registrant shall retain a record of a misadministration in accordance with this rule for 3
years. A copy of the record shall be provided to the referring physician if other than the licensee or
registrant, within 15 days after discovery of the misadministration. The record must contain the licensee
or registrant's name; names of the individuals involved; the social security number or other identification
number if one has been assigned, of the individual who is the subject of the misadministration; a brief
description of the event; why it occurred; the effect, if any, on the individual, the actions, if any, taken, or
planned, to prevent recurrence; and, whether the licensee or registrant notified the individual (or the
individual's responsible relative or guardian) and, if not, whether such failure to notify was based on
guidance from the referring physician.

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

4200-02-05-348 0400-20-05-.146 Reports to Individuals of Exceeding Dose Limits.

When a licensee or registrant is required by Rule 4200-02-05-143 0400-20-05-.143 or 4200-02-05- 144 0400-20-
05-.144 to report to the Division any exposure of an identified occupationally exposed individual, or an identified
member of the public, to radiation or radioactive material, the ficensee or regisirant shall also provide the
individual a report on his or her exposure data inctuded in the report to the Division. This report must be
transmitted no later than the transmitial to the Division.

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

4200-02-85-147 0400-20-05-.147 through 1200-02-05-148 0400-20-05-. 149 Reserved.

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

4200-02-05-450  0400-20-05-.150 Applications for Exemptions.

The Division may, upon application by a licensee or registrant or upon i{s own initiative, grant a specific written
exempiion from these standards if the Division determines the exemption is authorized by faw and would not
result in undue hazard to life or property.

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

1200-02-05-151 0400-20-05-, 151 Additional Requirements.

The Division may, by rule, regulation, or order, impose requirements on a licensee or registrant, in addition to
those established in these regulations, as it deems appropriate or necessary to protect health or to minimize
danger to life or property.

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

1200-62-06-152 Q400-20-05-.152 Vacating Premises.

Each specific licensee shall, no less than 30 days before vacating or relinquishing possession or contfrol of
premises, notlify the Division in writing of intent to vacate. If the premises have been contaminated with
radicactive material as a result of his activities, the Depariment may require that the licensee decontaminate or
have decontaminated the location to a level for use as an unrestricted area, the details to be specified in each
case by the Division.

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

1208-02-05-153 0400-20-05-.153 through 3200-02-06-158 0400-20-05-.159 Reserved.

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

4200-02-05-460 0400-20-05- 160 Violations.

A violation of any of these standards subjects the violator to possible civil and criminal penatties.
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Authority: T.C.A. §§ 68-202-201 et seq., and 4-5-201 et seq.

4200-02-05-184 0400-20-05-.161 Schedules.

RHS 8-30
ANNUAL LIMITS ON INTAKE (AL!) AND DERIVED AIR CONCENTRATIONS (DAC) OF RADIONUCLIDES FOR
OCCUPATIONAL EXPOSURE; EFFLUENT CONCENTRATIONS; CONCENTRATIONS FOR RELEASE TO
SANITARY SEWERAGE

Introduction

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

Note:

The vaiues in Tables |, Il, and Il are presented in the computer "E" notation. In this notation a value of 6E-
02 represents a value of 6 x 102 or 0.06, 6E+2 represents 6 x 10° or 600, and 6E+0 represents 6 x 10° or
5.

Table | "Occupational Values"

Note that the columns in Table [ of this schedule captioned, "Oral Ingestion ALL" "Inhatation,” "ALIl," and
"DAC," are applicable to occupational exposure to radioactive material,

The Alls in this schedule are the annual infakes of a given radionuclide by the reference man, which
would result in either a committed effective dose equivalent (CEDE) of 0.05 Sv {5 rem), stochastic ALl or
a committed dose equivalent of 0.5 Sv (50 rem) fo an organ or tissue, non-stochastic ALl. The stochastic
ALls were derived to resuit in a risk, due to irradiation of organs and tissues, comparable to the risk
associated with deep dose equivalent to the whole body of 0.05 Sv (5 rem). The derivation includes
multiplying the committed dose equivalent to an organ or tissue by a weighting factor, wr. This weighting
factor is the proportion of the risk of stochastic effects resulting from irradiation of the organ or tissue, T, o
the total risk of stochastic effects when the whole body is irradiated uniformly. The values of wr are listed
under the definition of weighting factor in 4200-02-05-32 Ruie 0400-20-05-32. The non-sfochastic ALls
were derived to avoid non-stochastic effects, such as prompt damage to tissue or reduction in organ
function.

A value of wr = 0.06 is applicable to each of the five organs or tissues in the "remainder” category
receiving the highest dose equivalents, and the dose equivalents of all other remaining tissues may be
disregarded. The following portions of the Gl {ract—stomach, small intestine, upper large intestine, and
lower large intestine—are to be treated as four separate organs.

Note that the dose equivalents for an exiremity, skin, and lens of the eye are not considered in computing
the CEDE but are subject to limits that must be met separately.

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

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

The use of the ALls listed first, the more limiting of the stochastic and non-stochastic ALls, will ensure that
non-stochastic effects are avoided and that the risk of stochastic effects is limited to an acceptably low
value. If, in a particular situation involving a radionuclide for which the non-stochastic ALl is limiting, the
use of that non-stochastic ALl is considered unduly conservative, the licensee or registrant may use the
stochastic ALl to determine the committed effective dose equivalent. However, the licensee or registrant
shall also ensure that the 0.5 Sv (50 rem) dose equivalent limit for any organ or tissue is not exceeded by
the sum of the external deep dose equivalent plus the internal committed dose equivalent fo that organ,
not the effective dose. For the case where there is no external dose contribution, this would be
demonstrated if the sum of the fractions of the nonstochastic ALls (ALl,) that contribute to the committed
dose equivalent to the organ receiving the highest dose does not exceed unity, that is,  (intake [in uCi] of
gach radionuclide/ALl,) = 1.0. If there is an external deep dose equivalent contribution of Hg, then this
sum must be less than 1 - (Hy/50), instead of £ 1.0.

Note that the dose equivalents for an extremity, skin, and lens of the eye are not considered in computing
the committed effective dose equivalent but are subject to limits that must be met separately.

The derived air concentration {DAC) values are derived limits intended to control chronic occupational

DAC = ALK (in uC))
(2000 hrs / working yr X 60 min/hr X 2% 107 mi / min)
AL
= e uCi/ml
2.4 x10° #

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

where 2 x 10° mi is the volume of air breathed per minute at work by the reference man under working
conditions of light worlk,

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

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

The values of ALl and DAC do not apply directly when the individual both ingests and inhales a
radionuclide, when the individual is exposed to a mixture of radienuclides by either inhalation or ingestion
or both, or when the individual is exposed fo both internal and external irradiation. See 4280-02-05-51
Rule 0400-20-05- 51. When an individual is exposed to radioactive materials, which fall under several of
the translocation classifications of the same radionuclide {such as Class D, Class W, or Class Y), the
exposure may be evaluated as if it were a mixture of different radicnuclides.

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

Table Il "Effluent Concentrations"

The columns in Table Il of this schedule captioned "Air" and "Water" are applicable to the assessment and
control of dose to the public, particularly in the implementation of the provisions of 4200-02.85-84 Rule
0400-20-05-.61. The concentration values given in Columns 1 and 2 of Table Il are equivalent to the
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radionuclide concentrations, which, if inhaled or ingested continuously over the course of a year, would
produce a total effective dose equivalent of 0.5 mSv (0.05 rem).

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

The air concentration values listed in Table Il, Column 1 were derived by one of two methods. For those
radionuclides for which the stochastic limit is governing, the occupational stochastic inhalation ALl was
givided by 2.4 x 109, relating the inhalation ALl to the DAC, as explained above, and then divided by a
factor of 300. The factor of 300 includes the following components: a factor of 50 to relate the 0.05 Sv (5
rem) annual occupational dose limit to the 1mSv {0.1 rem) limif for members of the public; a factor of
three 3 fo adjust for the difference in exposure time and the inhalation rate for a worker and that for
members of the public; and a factor of fwe 2 to adjust the occupational values, derived for adults, so that
they are applicable to other age groups.

For those radionuclides for which submersion, that is external dose, is limiting, the occupational DAC in
Table 1, Column 3 was divided by 219. The factor of 219 is composed of a factor of 50, as described
above, and a factor of 4.38 relating occupational exposure for 2,000 hours per year to full-time exposure
(8,760 hours per year). Note that an additional factor of twe 2 for age considerations is not warranted in
the submersion case.

The water concenirations were derived by taking the most restrictive occupational stochastic oral
ingestion ALl and dividing by 7.3 x 107. The factor of 7.3 x 10’ {mb) includes the following components: the
factors of 50 and 2 described above and a factor of 7.3 x 10° {mb), which is the annual water intake of the
reference man.

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

Table Il "Releases to Sewers"

The monthly average concentrations for release to sanitary sewerage are applicable to the provisions in
4200-02-05-422 Rule Q400-20-05-.122. The concentration values were derived by taking the most
restrictive occupational stochastic oral ingestion ALl and dividing by 7.3 x 10° (ml). The factor of 7.3 x 10°
(ml) is composed of a factor of 7.3 x 10° (ml), the annual water intake by a refarence man, and a factor of
10, such that the concentrations, if the sewage released by the licensee were the only source of water
ingested by a reference man during a year, would result in a commitied effective dose equivalent of 5
mSv (0.5 rem).

LIST OF ELEMENTS

Atomic Atomic
Name Symbol  Number Name Symbol  Number
Actinium Ac 89 Molybdenum Mo 42
Aluminum Al 13 Neodymium Nd 60
Americium Am 95 Neptunium Np 93
Antimony Sb 51 Nickel Ni 28
Argon Ar 18 Niobium Nb 41
Arsenic As 33 Nitrogen N 7
Astatine At 85 Osmium Os 76
Barium Ba 56 Oxygen 0 8
Berkelium Bk 97 Palladium Pd 46
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Berylfium Be 4 J Phosphorus P 15

Bismuth Bi 83 Platinum Pt 78
Bromine Br 35 Plutonium Py 94
Cadmium Cd 48 Polonium Po 84
Calcium Ca 20 Potassium K 19
Californium Cf 98 Praseodymium Pr 59
Carbon C 6 Promethium Pm 61
Cerium Ce 58 Protactinium Pa N
Cesium Cs 55 Radium Ra 88
Chiorine Ci 17 Radon Rn 86
Chromium Cr 24 Rhenium Re 75
Cobalt Co 27 Rhodium Rh 45
Copper Cu 29 Rubidium Rb 37
Curium Cm 96 Ruthenium Ru 44
Dysprosium Dy 66 Samarium Sm 62
Einsteinium Es 99 Scandium Sc 21
Erbium Er 68 Selenium Se 34
Europium Eu 63 Silicon Si 14
Fermium Fm 100 Silver Ag 47
Fluorine F 9 Sodium Na 11
Francium Fr 87 Strontium Sr 38
Gadolinium Gd 64 Sulfur S 16
Gallium Ga 31 Tantalum Ta . 73
Germanium Ge 32 Technetium Tc 43
Gold Au 79 Tellurium Te 52
Hafnium Hf 72 Terbium Tb 65
Holmium Ho 67 Thallium T 81
Hydrogen H 1 » Thorium Th 90
Indium In 49 Thulium Tm 69
lodine | 53 Tin Sn 50
iridium Ir 77 Titanium Ti 22
Iron Fe 28 Tungsten W 74
Mercury Hg 80 Uranium u 92
Krypton Kr 36 Vanadium v 23
Lanthanum La 57 Xenon Xe 54
Lead Pb 82 Yiterbium Yb 70
Lutetium Lu 71 Yttrium Y 39
Magnesium Mg 12 Zing Zn 30
Manganese Mn 25 Zirconium Zr 40
Mendelevium Md 101

CAtomic | i ;
No. | iRac;lonl.;c‘:lide“ .-
gich | PAC ety L uciimiy | tration
1 Hydrogen-3 Water, DAC BE+4 BE+4 2E-5 1E-7 1E-3 1E-2
includes skin
absorption
Gas (HT or T») Submersion : Use above values as HT and T2 oxidize in air and in the body to HTO.
4 Beryllium-7 W, all compounds 4E+4 2E+4 9E-6 3E-8 |~ BE-4 BE-3
except those given
for Y
Y, oxides, halides, - ZE+4 8E-6 3E-8 -
and nitrates
4 Beryllium-10 W see 'Be 1E+3 2E+2 BE-8 2E-10 - -
LT wall - - - 2E-5 2E-4
{(1E+3}
Y, see 'Be - 1E+1 BE-9 2E-11 B .
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ST S eTable L - Tabled. RézztseegFto
‘ S .- :Occupational Valtes - - | Effluent Concentrations | "ol 0
Atbolg.c. | Redionuclde lass t | Cotk2 | -Col3 Col 1.; 1 Col’2._. - ’mr:g?; _
S v AL | water - | '
: uCimiy™ | (uCitml) * | . tration’
] Carbon-11° Monoxide E6 . -
Dioxide 9E-7 - -
Compounds 6E-7 BE-3 6E-2
6 Carbon-14 Maonoxide 2E-6 - -
Dioxide 3E-7 - -
Compounds 3E-Q 3E-5 3E-4
7 Nitrogen-132 Submersion? 2E-8 - -
8 Oxygen-152 Submersion* 2E8 - -
9 Fluorine-18* D, fluorides of H, 1E-7 - -
Li, Na, K, Rb, Cs, - TE-4 7E-3
and Fr
W, fluorides of Be, 1E-7 - -
Mg, Ca, Sr, Ba,
Ra, A}, Ga, In, T,
As, Sb, Bi, Fe, Ru,
Os, Co, Ni, Pd, Pt,
Cu, Ag, Au, Zn,
Cd, Hg, Sc, Y, Ti,
Zr, \V, Nb, Ta, Mn,
Tc, and Re
Y, lanthanum - 8E+4 3E-5 1E-7 - -
fluoride
11 Sodium-22 D, all compounds 4E+2 BE+2 3E-7 9E-10 BE-6 6E-5
11 Sodium-24 D, all compounds 4E+3 5E+3 2E-6 7E9 5E-5 5E-4
12 Magnesium-28 | D, all compounds TE+2 2E+3 TE-7 2E-2 OE-6 9E-5
except those given
for W
W, oxides, - 1E+3 5E-7 2E-9 - -
hydroxides,
carpides, halides,
and nifraies
13 Aluminum-26 D, all compounds 4E+2 BE+1 3E-8 SE-11 6E-6 6E-5
except those given
for W
W, oxides, - 9E+1 4E-8 1E-10 - -
hydroxides,
carbides, halides,
and nitrates
14 Silicon-31 D, all compounds GE+3 3E+4 1E-5 4E-8 1E-4 1E-3
except those given
forWandyY
W, oxides, - 3E+4 1E-5 5E-8 - -
hydroxides,
carbides, and
nitrates
Y, aluminosilicate - 3E+4 1E-5 4E-8 - -
glass
14 Silicon-32 D, see 018 2E+3 2E+2 1E-7 3E-10 - -
LEl wall - - - 4E-5 4E-4
{3E+3)
W, see  Si - 1E+2 5E-8 2E-10 - -
Y, see " 'Si - BE+0 2E-9 7E-12 - -
15 Phosphorus-32 | D, all compeunds 6E+2 9E+2 4E-7 1E-8 9E-8 9E-5
except phosphates
|_given for W
W, phosphaies of - 4F+2 2E-7 5E-10 - -
Zn®", 8% mg?,
Fe*' B, and
lanthanides
15 Phosphorus-33 | B, see P 6E+3 8E+3 4E-6 1E-8 8E-5 8E-4
W, see P - 3E+3 1E-6 4E-9 - -
16 Sulfur-35 Vapor - 1E+4 GE-6 2E-8 - -
D, sulfides and 1E+4 2E+4 7E-6 2E-8 - -
suifates except LLI walt - - - 1E-4 1E-3
those given for W {8E+3)
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: AR ".Releases to
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“Afomic | Réd"ionl.‘lc::lidé; . &KC!a's:s:'; 1. Col ¥ ) Colz T Monthly
| | P40 | yoimy | G0 | Goim) | et
W, elemental - - - _ N
sulfur, sulfides of
Sy, Ba, Ge, Sn, Pb,
As, Sh, Bi, Cu, Ag,
Au, Zn, Cd, Hg, W, - 2E+3 QE-7 3E-9 - -
and Mo. Sulfates
of Ca, Sr, Ba, Ra,
As, Sb, and Bi
17 Chilorine-36 3, chlorides of H, 2E+3 2E+3 1E-6 3E-9 2E-5 2E-4
Li, Na, K, Rb, Cs,
and Fr
W, chlorides of - 2E+2 1E-7 3E-10 - -
lanthanides, Be,
Mg, Ca, Sr, Ba,
Ra, A, Ga, In, Tl,
Ge, Sn, Pb, As,
Shb, Bi, Fe, Ry, Os,
Co, Rh, ir, Ni, Pd,
Pt, Cu, Ag, Au, Zn,
Cd, Ha, S¢, Y, Ti,
Zr, Hf, V, Nb, Ta,
Cr, Mo, W, Mn, Tc,
and Re
17 Chlorine-38 b, see ~Cl 2E+4 4E+4 2E-5 6E-8 - -
St wall - - - 3E-4 3E-3
{3E+4)
W, see “°Ci - BE+4 2E-5 6E-8 - -
17 Chlcrine-39° D, see ~°C) 2E+4 SE+4 2E-5 7E-8 - -
St wall - - - 5E.-4 S5E-3
(4E+4)
W, see *°Cl - 6E+4 2E-5 8E8 - -
18 Argon-37 Submersion’ - - 1E+0 6E-3 Z B
18 Argon-39 Submersion - - 2E-4 8E-7 - -
18 Argon-41 Submersion’ . - 3E-6 1E-8 - -
19 Potassium-40 D, all compounds 3E+2 AE+2 2E-7 B6E-10 4E-6 4E-5
19 Potassium-42 D, ail compounds 5E+3 5E+3 2E-8 7E-8 6E-5 BE-4
19 Potassium-43 D, all compounds 6E+3 OE+3 4E-6 1E-8 9E-5 9E-4
19 Potassium-44 D, all compounds 2E+4 TE+4 3E-5 9E-8 - -
St wall - - - 5E-4 5E-3
(4E+4)
19 Potassium-45- | D, all compotnds 3E+4 1E+5 5E-5 2E-7 - -
St wali - - - 7E-4 7E-3
(S5E+4)
20 Calcium-41 W, all compounds 3E+3 4E+3 2E-6 - - -
Bone surf Bone susf - 5E-9 6E-5 6E-4
(AE+3) {4E+3)
20 Calcium-45 W, all compounds 2E+3 8E+2 4E-7 1E-9 2E-5 2E-4
20 Calcium-47 W, ail compounds 8E+2 QE+2 4E-7 1E-9 1E-5 1E-4
21 Scandium-43 Y, all compounds TE+3 2E+4 9E-6 3E-8 1E-4 1E-3
21 Scandium-44m | Y, all compounds 5E+2 TE+2 3E-7 1E-9 7E-6 7E-5
21 Scandium-44 Y, all compounds AE+3 1E+4 5E-6 2E-8 5E-5 5E-4
21 Scandium-46 Y, all compounds 9E+2 2E+2 1E-7 3E-10 1E-5 1E-4
21 Scandium-47 Y, all compounds 2E+3 3E+3 1E-6 4E-9 - -
LLI wall - - - 4E-5 4E-4
(3E+3)
21 Scandium-48 Y, all compounds BE+2 1E+3 GE-7 2E-9 1E-5 1E-4
21 Scandium-49° Y, all compounds 2E+4 5E+4 2E-5 8E-8 3E-4 3E-3
22 Titanium-44 D, all compounds 3E+2 1E+1 5E-9 2E-11 AE-G 4E.5
except those given
forWandy
W, oxides, - 3EH1 1E-8 4E-11 - -
hydroxides,
carbides, halides,
and nitrates
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Y, SiITi0, - GE+0 2E-9 8E-12 - -
22 Titanium-45 D, see " Ti 9E+3 3E+4 1E5 3E-8 1E-4 1E-3
W, see T Ti - AE+4 1E-5 5E-8 - -
Y, see  Ti - 3E+4 1E5 4E3 N "
23 Vanadium-47- | D, ali compounds 3E+4 8E+4 3E-5 1E-7 - -
except those glven St wall - - - 4E-4 4E-3
for W (3E+4)
W, oxides, - 1E+5 4E-5 1E-7 - -
hydroxides,
carbides, and
halides
23 Vanadium-48 D, see Ay B6E+2 1E+3 5E-7 2E-9 9E-6 9E-5
W, see 'V - 6E+2 3E-7 SE-10 " -
23 Vanadium-49 D,sea 'V 7E+4 3E+4 1E-5 - - -
LLEwall Bone surf ~ 5E-8 1E-3 1E-2
(9E+4) (3E+4)
W, ses 'V - 2E+4 B8E-6 2E-8 - -
24 Chromium-48 D, all compounds 6E+3 1E+4 5E-6 2E-8 8E-5 8E-4
except those given
forWand Y
W, halides and - TE+3 3E-8 1E-8 - -
nitrates
Y, oxides and - TE+3 3E-6 1E-8 - -
hydroxides
24 Chromium-49° D, see " Cr 3E+4 8E+4 4E-5 1E-7 4E-4 4E-3
W, see 0r - 1E+5 4E-5 1E-7 - -
Y, see " Cr - 9E+4 4E-5 1E-7 - -
24 Chromium~51 D, see_mCr 4E+4 5E+4 2E-5 6E-8 5E-4 5E-3
W, see " Cr - 2E+4 1E-6 3E-8 . ;
Y, see Cr - 2E+4 8E-6 3E§ - -
25 Manganese-51° | D, all compounds 2E+4 SE+4 2E-5 7E-8 3E-4 3E-3
except those given
for W
W, oxides, - B6E+4 3E-5 8E-8 - -
hydroxides,
halides, and
nitrates
25 Manganese- D, see " Mn 3E+4 OE+4 4E5 1E-7 - -
52m St wall - - - 5E-4 5E-3
{(4E+4)
W, see ~ 'Mn - 1E+5 4E5 1E-7 : B
25 Manganese-52 | D, see ° Mn 7E+2 1E+3 5E-7 2E-9 1E-5 1E-4
» W, see *Than - 8E+2 4E-7 1E-9 - -
25 Manganese-53 | D, see” Mn 5E+4 1E+4 5E-6 - 7E-4 7E-3
- Bone surf - 3E-8 - -
(2E+4)
W, see STain - 1E+4 5E-6 2E-8 - -
25 Manganese-54 | D, see "~ 'Mn 2E+3 QE+2 4E-7 1E-9 3E-5 3E-4
W, see " Mn - 8E+2 3E-7 1E-9 - -
25 Manganese-56 | D, see ~ 'Mn SE+3 2E+4 BE-6 2E-8 7E-5 7E-4
W, see " Mn - 2E+4 SE-6 3E-8 - -
286 Iron-52 D, alt compounds SE+2 3E+3 1E-8 4E£-9 1E-5 1E-4
except those given
for W
W, oxides, - 2E+3 1E-6 3E-9 - -
hydroxides, and
halides
26 iron-55 D, see “*Fe 9E+3 2E+3 8E-7 3E-9 1E4 1E-3
W, see “Fe - 4E+3 2E-6 BE-O - -
26 Iron-59 D, see *Fe 8E+2 3E+2 1E7 5E-10 1E-5 1E-4
W, see %ra - 5E+2 2E-7 7E-10 - -
26 fron-80 D, see “Fe 3E+1 BE+0 3E-9 9E-12 4E7 4E-8
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W, see Fe - 2E+1 3E-11 - .

27 Cobhalt-55 W, ail compounds 1E+3 3E+3 4E-9 2E-5 2E-4
except those given
forY
Y, oxides, - 3E+3 1E-6 4E-9 - -
hydroxides,
halides, and
nifrates

27 Cobalt-56 W. see *°Co 8E+2 3E+2 1E-7 4E-10 BE-6 6E-5
Y, see °Co 4E+2 2E+2 8E-8 3E-10 - -

27 Cobalt-57 W, see oo 8E+3 - 3E+3 1E-6 4E-9 6E-5 BE-4
Y, see °Co 4E+3 7E+2 3E7 9E-10 - .

27 Cobalt-58m W, ses ~°Co BE+4 9E+4 4E-5 1E-7 8E-4 8E-3
Y, see “Co - BE+4 3E5 9E-8 : N

27 Cobait-58 W, ses 'Co 2E+3 1E+3 BE-7 2E-9 2E-5 2E-4
Y, see Co 1E+3 7E+2 3E-7 1E-9 - -

27 Cobalt-60m" W, see °Co 1E+6 4E+6 2E-3 6E-6 . -

St wall - - - 2E-2 2E-1
(1E+6)
Y, see *Co - 3E+6 1E-3 4E-6 ~ -

27 Cobalt-60 W, see ~Co BE+2 2E+2 7E-8 2E-10 3E-6 3E-5
Y, see >°Co 2E+2 3E+1 T3 5E11 - -

27 Cobalt-61° W, see "Co 2E+4 BE+4 8E-5 9E-8 3E-4 3E-3
Y, ses Co 2E+4 6E+4 2E-5 8E-8 - -

27 Cobalt-62m* W, see *°Co 4E+4 2E+5 7E-5 2E-7 - -

Stwall - - - TE-4 7E-3
(SE+4)
Y, see Co - 2E+5 6E-5 2E7 - -

28 Nickel-56 D, alt compounds 1E+3 2E+3 8E-7 3E-9 2E-5 2E-4
except those given
for W
W, oxides, - 1E+3 5E-7 2E-9 E -
hydroxides, and
carbides
Vapor - 1E+3 5E-7 2E-9 - -

28 Nickel-57 D, see “°Ni 2E+3 5E+3 2E-8 7E-8 2E-5 2E-4
W, see Ni - 3E+3 1E-6 4E5 - .
Vapor - 6E+3 3E-6 9E-9 - -

28 Nickel-59 D, see * Ni 2E+4 4E+3 2E-6 5E-9 3E-4 3E-3
W, see N - 7E+3 3E5 1E-3 - -
Vapor - 2E+3 8E-7 3E-9 - “

28 Nickel-63 D, see ""Ni 9E+3 2E+3 TE-7 2E-8 1E-4 1E-3
W, see *Ni - 3E+3 1E-6 4E9 - -
Vapor - BE+2 3E-7 1E-8 - -

28 Nickel-65 D, ses “°Ni BE+3 2E+4 1E-5 3E-8 1E-4 1E-3
W, see O - 3E+4 1E-§ 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 - - - B6E-6 BE-5
(5E+2)
W, see °Ni - BE+2 3E-7 SE-10 - -
Vapor - 3E+3 1E-6 4E-9 - -

29 Copper-60° D, all compounds 3E+4 OF+4 AE-5 1E-7 - -
except those given St wall - - - 4E-4 4E-3
forWandyY {3E+4)

W, suifides, - 1E+5 5E-5 2E-7 - -
halides, and

nitrates

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

29 Copper-81 D, see *"Cu 1E+4 3E+4 1E-§ 4E-8 2E-4 2E-3
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. i | Effuent Concentrations | ™Soers.
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L T T pAe | A | Water | Copcen.
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W, see bUCU - 4E+4 2E-5 6E-8 - -
Y, see Cu - 4E+4 1E-5 5E-3 " R
29 Copper-64 D,_see " Cu 1E+4 3E+4 1E-5 4E8 2E-4 2E-3
W, see Uou - 2E+4 1E-5 3E-8 - -
Y, see buCu - 2E+4 SE-6 3E-8 - -
29 Copper-67 D, see ®cu S5E+3 8E+3 3E-6 1E-8 BE-5 6E-4
W, see bUCu - 5E+3 2E-6 TE-9 - -
Y, see %y - 5E+3 2E-6 6E-O - -
30 Zinc-62 Y, all compounds 1E+3 3E+3 1E-6 4E-9 2E-5 2E-4
30 Zinc-63° Y, ali compounds 2E+4 7E+4 3E-5 9E-8 - -
St wall - - - 3E-4 3E-3
(3E+4)
30 Zinc-65 Y, all compounds 4E+2 3E+2 1E-7 4E-10 5E-6 SE-5
30 Zinc-68m Y, all compounds 4E+3 7E+3 3E-6 1E-8 B6E-5 6E-4
30 Zinc-69° Y, all compounds 6E+4 iE+5 6E-5 2E-7 8E-4 8E-3
30 Zinc-71m Y, all compounds 6E+3 2E+4 7E-§ 2E-8 8E-5 8E-4
30 Zine-72 Y, all compounds 1E+3 1E+3 5E-7 2E-9 1E-5 1E-4
31 Gallium-65" D, all compounds 5E+4 2E+5 7E-5 2E-7 - -
except those given Stwall - - - 9E-4 9E-3
for W (BE+4)
W, oxides, - 2E+5 B8E-5 3E-7 - -
hydroxides, '
carbides, halides,
and nitrates
3 - Gallium-66 D, see g 1E+3 4E+3 1E-6 5E-9 1E-5 1E-4
W, see *Ga - 3E+3 1E-6 4E-9 - -
3 Gallium-87 D, see e TE+3 1E+4 6E-6 2E-8 1E-4 1E-3
W, see *'Ga - 1E+4 4E-6 1E-8 - -
3 Galtium-88~ D, see e 2E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, see bbGa - BE+4 2E-5 7E-8 - -
3 Gallium-70” D, see ~Ga 5E+4 2E+5 7E-5 2E-7 . .
Stwall - - - 1E-3 1E-2
(TE+4)
W, see " Ga - 2E+5 8E-5 3E-7 - -
31 Gallium-72 D, see W 1E+3 4E+3 1E-6 5E-S 2E-5 2E-4
W, see  Ga - 3E+3 1E-6 AE-9 N -
31 Gallium-73 D, see - Ga 5E+3 2E+4 6E-6 2E-8 7E-5 7E4
W, see *Ga - 2E+4 6E-6 2E-8 - -
32 Germanium-66 | D, all compounds 2E+4 3E+4 1E-56 4E-8 3E-4 3E-3
except those given
for W
W, oxides, - 2E+4 8E-6 3E-8 - -
sulfides, and
halides
32 Germanium-67° | D, see " Ge 3E+4 9E+4 4E-5 1E-7 - -
St wall - - - G6E-4 6E-3
{AE+4)
W, see “Ge - 1E+5 4E-5 1E-7 - -
32 Germanium-68 | D, see " Ge 5E+3 4E+3 2E6 5E-9 BE-5 BE-4
W, see bbGe - 1E+2 4E-8 1E-10 - -
32 Germanium-69 | D see °Ge 1E+4 2E+4 6E-6 2E-8 2E-4 2E-3
W, see " Ge - 8E+3 3E-6 1E-8 - -
32 Germanium-71 D, see e 5E+5 4E+5H 2E-4 B6E-7 7E-3 7E-2
W, see Prg - 4E+4 2E-5 6E-8 - -
32 Germanium-75° | D, see —"Ge 4E+4 8E+4 3E-5 1E-7 - -
St wall - - - 9E-4 9E-3
(7E+4)
W, see ®ce - 8E+4 4E-5 1E-7 - -
32 Germanium-77 | D, see " "Ge 9E+3 1E+4 4E-6 1E-8 1E-4 1E-3
W, see e - BE+3 2E-6 8E-9 - -
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32 Germanium-78° | D, see *°Ge 2E+4 2E+4 9E-5 3E-8 - -
St wall - - - 3E-4 3E-3
{2E+4)
W, see Ge - 2E+4 9E-5 3E-8 - -
33 Arsenic-69° W, all compounds 3E+4 1E+5 5E-5 2E-7 - -
St walt - - - GE-4 6E-3
{4E+4) ’
33 Arsenic-70° W, ali compounds 1E+4 5E+4 2E-5 7E-8 2E-4 2E-3
33 Arsenic-71 W, alt compounds 4E+3 5E+3 2E-§ BE-9 5E-5 5E-4
33 Arsenic-72 W, ali compounds 9E+2 1E+3 6E-7 2E-9 1E-5 1E-4
33 Arsenic-73 W, alt compounds BE+3 2E+3 7E-7 2E-9 1E-4 1E-3
33 Arsenic-74 W, alt compounds 1E+3 8E+2 3E-7 1E-9 2E-5 2E-4
33 Arsenic-76 W, ali compounds 1E+3 1E+3 BE-7 2E-9 1E-5 1E-4
33 Arsenic-77 W, alt compounds 4E+3 5E+3 2E-6 7E-9 - ~
LL} wall - - - B6E-5 6E-4
(5E+3}
33 Arsenic-78~ W, all compounds 8E+3 2E+4 9E-6 3E-8 1E-4 1E-3
34 Selenium-70° D, alf compounds 2E+4 AE+4 2E-5 5E-8 1E-4 1E-3
except those given
for W
W, oxides, 1E+4 4E+4 2E-5 6E-8 - -
hydroxides,
carbides, and
elemental Se
34 Salenium-73m° | D, ses ' Se BE+4 2E+5 6E-5 2E-7 4E-4 4E3
W, see ' "Se 3E+4 1E+5 8E-5 2E-7 - -
34 Selenium-73 D, see ''Se 3E+3 1E+4 5E-6 2E-8 4E-5 4E-4
W, see ' 'Se - 2E+4 7E6 2E-8 - -
34 Sefenium-75 D, see ' "Se 5E+2 TE+2 3E-7 1E-9 7E-§ 7E-5
W, see ' "Se - 6E+2 3E7 BE-10 - N
34 Selenium-79 D, see ''Se 6E+2 8E+2 3E-7 1E-9 8E-6 BE-B
W, see '"Se - BE+2 2E-7 BE-10 - -
34 Selenium-81m- D, see Nge 4E+4 TE+4 3E-5 9c-8 3E-4 3E-3
W, see ' “Se 2E+4 7E+4 3E-5 1E-7 - -
34 Selenium-81° D, see “Se 6E+4 2E+5 9E-5 3E-7 - -
St wall - - - 1E-3 1E-2
: (8E+4)
W, see '"Se - 2E+5 1E-4 3E-7 - -
34 Selenium-83° D, see '"Se 4E+4 1E+5 5E-5 2E-7 4E-4 4E-3
W, ses Neg 3E+4 1E+5 BE-5 2E-7 - -
35 Bromine-74m~ D, bromides of H, 1E+4 AE+4 2E-5 5E-8 ~ -
Li, Na, K, Rb, Cs, St wall - - - 3E-4 3E-3
and Fr (2E+4)
W, bromides of - 4E+4 2E-5 6E-8 - -
lanthanides, Be,
Mg, Ca, Sr, Ba,
Ra, Al, Ga, In, T},
Ge, Sn, Pb, As,
Sb, Bi, Fe, Ru, Os,
Co, Rh, Ir, Ni, Pd,
Pt, Cu, Ag, Au, Zn,
Cd, Hg, Sc, Y, Ti,
Zr, Hf, V, Nb, Ta,
Mn, Tc, and Re
35 Bromine-74” D, see Br 2E+4 7E+4 3E5 1E7 - -
St wall - - - 5E-4 5E-3
(4E+4)
W, see ' "Br . SE+4 4E-5 1E-7 - -
35 Bromine-75° D, see "Br 3E+4 5E+4 2E-5 7E-8 - -
St wall - - - 5E-4 5E-3
(4E+4)
W, see K - S5E+4 2E-5 7E-8 - -
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35 Bromine-76 D, see Br 4E+3 2E6 7E-9 5E-5 5E-4
W, see Mgy - 2E-6 6E-9 R N
35 Bromine-77 D, sse "Br 2E+4 1E-5 3E-8 2E-4 2E-3
W, see " Br - BE6 3E8 ; -
35 Bromine-80m | D, see "By 2E+4 7E-6 2E-8 3E-4 3E-3
W, see | By - BE-6 2E-8 - N
35 Bromine-80° D, see "Br 5E+4 8E-5 3E-7 - N
Stwall B - - 1E-3 1E-2
(9E+4)
W, see Br - 2E+5 9E-5 3E-7 N -
35 Bromine-32 D.see Tgr 3E+3 4E+3 7E-6 BE-9 AE5 4E4
W, see ' Br - 4E+3 2E6 5E-G - -
35 Bromine-83 D, see 'Br 5E+4 BE+4 3E-5 9E-8 - p
St wall - - - 9E-4 9E-3
(TE+4)
W, see ' "By - BE+4 3E-5 9E-8 - -
35 Bromine-84"~ D, see ""Br 2E+4 6E+4 2E-5 3E-8 - s
Stwall - - - 4E-4 4E-3
(3E+4)
W, see By . BE+4 3E-5 9E-8 N -
36 Krypton-74~ Submersion - - 3EB 1E-8 : -
36 Krypton-76 Submersion - - 9E-6 4E-3 N -
36 Krypton-77- Submersion’ - - 4E-6 2E-8 — -
36 Krypton-79 Submersion - - 2E-5 7E-8 - :
36 Krypton-81 Submersion’ - - 7E-4 3E-6 - -
36 Krypton-83m° | Submersion’ - - 1E2 5E-5 - N
36 Krypton-85m Submersion” - - 2E-5 E7 - p
36 Krypton-85 Submersion - - 1E-4 7E-7 N ;
36 Krypton-87- Submersion' - - 5E-6 2E-8 - -
36 Krypton-88 Submersion’ - - 2E-6 SE-9 - -
37 Rubidium-79 | D, al compounds dE+4 1E+5 5E-5 2E-7 - -
St wall : - . BE-4 BE-3
(6E+4)
37 Rubidium-81m° | D, all compounds 2E+5 3E+5 1E-4 5E-7 - N
Stwall - - - 4E3 4E-2
(3E+5)
37 Rubidium-81 D, alt compounds 4E+4 5E+4 2E-5 7E-8 5E-4 5E-3
37 Rubidium-82m D, alt compounds 1E+4 2E+4 7E-6 2E-8 2E-4 2E-3
37 Rubidium-83 D, all compounds BE+2 1E+3 4E-7 = OE-6 9E-5
37 Rubidiurm-84 D, all compounds SE+2 8E+2 3E-7 1E-9 7E-6 7E-5
37 Rubidium-86 D, all compounds 5E+2 8E+2 3E-7 1E-9 7E-6 7E-5
37 Rubidium-87 D, alt compounds 1E+3 2E+3 BE-7 2E-9 1E-5 1E-4
37 Rubidium-88~ D, ali compounds 2E+4 B6E+4 3E-5 9E-8 - ,
Stwall - - : AE-4 aE-3
{3E+4)
37 Rubidium-89~ | D, ail compounds AE+4 1E+5 GE5 SE7 . -
Stwall : . : SE-4 OE-3
(BE+4)
38 Strontium-80° | D, ail soluble 4E+3 1E+4 5E-6 SE-8 6E5 BE-4
compounds except
StTiO,
Y, all insoiuble - 1E+4 5E-6 2E-8 - -
compounds and
SrTils
38 Strontium-812 | D, see 28y 3E+4 8E+4 3E-5 TE-7 3E-4 3E-3
Y, see - Sr 2E+4 8E+4 3E-5 1E-7 - A
a8 Strontium-82 D, see 8¢ 3E+2 4E+2 2E-7 6E-10 - -
L) wall - - - 3E-6 3E-5
. (2E+2) -]
Y, se8 St 2E+2 QE+] 4E-8 1E-10 - -
38 Strontium-83 D, see st 3E+3 TE+3 3EH 1E-8 3E5 3E4
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: Table il
Table il .. ;
- - smiratinne | REleasesto
S S ., | Efuent Conentrations | "ggyers
Atomic 1 . Lo 0 L PSR 2 ol 3 Al Gol 27T Monthly.
e giadlo‘ngc_ltde: B ,‘Gi‘ass T , haision. T Eancce N Averég{n
- i SRSy S EPRE TN IS : Water | Concen-
Ingestion F- atruci - | PAC TV wicimy | Gl | tration
1 AL | A gy | CHD | D el
Y, see - Sr 2E+3 4E+3 1E-6 5E-9 - -
38 Strontium-85m° | D, see ° Sr 2E+5 BE+5 3E4 9E7 3E-3 3E-2
Y, see " Sr - 8E+5 4E-4 1E-8 - -
38 Strontium-85 D, see Vsr 3E+3 3E+3 1E6 4E-9 4E-5 4E-4
Y, see Sr - 2E+3 BE-7 2E-9 - -
38 Strontium-87m | D, see oSt 5E+4 1E+5 5E-5 2E7 6E-4 6E-3
Y, see Vg 4E+4 2E+5 8E-5 2E-7 - -
38 Strontium-89 D, see 0S¢ BE+2 8E+2 4E-7 1E-9 - -
LLI wall - - - BE-6 8E-§
(6E+2)
Y, see " Sr 5E+2 1E+2 6E-8 2E-10 - -
38 Strontium-80 D, see - Sr 3E+1 2E+1 SE-8 - - -
Bone surf Bone surf - 3E-11 SE-7 SE-6
(4E+1) (E+1)
Y, sce V81 - 4E+D 260 66-12 - .
38 Strontium-g7 D. see oS¢ 2E+3 BE+3 2E-6 8E-9 2E-5 2E-4
Y, see Way - 4E+3 1E-6 5E-9 - -
38 Strontium-92 D, see 08y 3E+3 9E+3 4E6 1E-8 4E-5 4E-4
Y, see 051 . 7E+3 3E-6 9E-9 - s
39 Yitrium-86m- W, all compounds 2E+4 BE+4 2E-5 8E-8§ 3E-4 3E-3
except those given
forY
Y, oxides and - 5E+4 2E-§ 8E-8 - -
hydroxides
39 | Yitrium-86 W, see o0y 1E+3 3643 15 560 E5 2E-4
Y 500y : 3E+3 1E6 5E-9 . -
39 Yitrium-87 W, see Ty 2E+3 3E+3 1E-6 5E-5 385 3E-4
Y, see oy - 3E+3 166 5E-9 - :
39 Yitrium-68 W, see o0y 1E+3 3E+2 1E-7 3E-10 1E-5 1E-4
Y, see Y - 2E+2 1E-7 3E-10 X -
38 Yitrium-80m W, see oy 8E+3 TE+4 5E-6 2E-8 1E-4 1E-3
Y. see BE, - 1E+4 5E-6 2E-8 - -
39 Yitrium-90 W, see oy 4E+2 TE+2. 3E7 9E-1D - -
LLl wall . - : 7E-6 7E-5
(5E+2)
Y, see BoMyy - 6E+2 3E-7 9E-10 - -
39 Yitrium-91m~ W, see o0y 1E+5 2E+5 1E-4 3E7 2E-3 2E-2
Y. see o0y - 2E+5 7E5 2E-7 ) -
39 Yiirium-31 W, see oy BE+2 2E+2 7E-8 2E-10 - -
Lt wall - - - BE-6 8E-5
(6E+2) ,
Y, see oy - 1E+2 5E-8 2E-10 - -
39 Yitrium-92 W, see oY 3E+3 9E+3 4E-6 1E-8 4E5 4E4
Y, see 00y N 8E+3 3E6 168 - -
39 Yifrium-93 W, see Y 1E+3 3E+3 1E-6 4E-9 2E-5 2E-4
Y, see oy - 2E+3 1E-6 3E9 - -
39 Yitrium-94° W, see Y 2E+4 8E+4 3E-5 1E-7 - -
St wall - - - 4E-4 4E-3
(3E+4)
Y, see Bme - 8E+4 3E-5 1E-7 - -
39 Yitrium-95° W, see Y 4E+4 2E+5 6E-5 2E-7 - -
St wall - - By 7E-4 7E-3
(5E+4)
Y. see oY . 1E+5 6E-5 2E-7 - -
40 Zirconium-86 D, all compounds 1E+3 4E+3 2E-6 GE-9 2E-§ 2E-4
l except those given
forWandyY
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o c E - :;()ggupatagr}a_ Values . Ffﬂ.u‘entfc:once_r.ltrahon?‘ 2 Sewef_s
Ao | pogonucide | Class Cor2 T Gol3 | GoI{ | Golz | Moy
- No B . o inhalation . N S Average

e ' b Bae L A ) T Water Concen-
e, | ALTQECH - 17 cna s (pGEml L (uCifnl) fration
e ALLQCD. | T ] Gl TR T (uCilmi)
W, oxides, - 3E+3 1E-6 4E-9 - -
hydroxides,
halides, and
nitrates
Y, carbide - 2E+3 1E-6 3E-9 -~ -
40 Zirconium-88 D, see 71 4E+3 2E+2 9E-8 3E-10 BE-5 5E-4
W, see 7r - 5E+2 2E-7 TE-10 - -
Y, see 2T - 3E+2 167 4E-10 : "
40 Zirconium-89 D, see  Zr 2E+3 4E+3 1E-6 5E-@ 2E-5 2E-4
W, see 2r - JE+3 TE6 3E9 - -
Y, see O Zr - 2E+3 1E-6 3E-9 - -
40 Zirconmum-93 D, see Zr 1E+3 6E+0 3E-9 - - -
Bone surf Bone suif - 2E-11 4E-5 4E-4
(3E+3) (2E+1)
W, see Zr - 2E+1 1E-8 p - -
- Bone surf - SE-11 - -
(BE+1).
Y, see Zr - 6E+1 2E-8 . : .
- Bone surf - 9E-11 ~ -
FE+1)
40 Zirconium-95 D, see °Zr 1E+3 1E+2 5E-8 - 2E-5 2E-4
- Bone surf - 4E-10 - -
(3E+2)
W, see © Zs - 4E+2 2E-7 5E-10 . -
Y, see °Zr - 3E+2 1E-7 4E-1D - -
40 Zircontum-97 D, see °zr BE+2 2E+3 8E-7 3E-9 9E-6 9E-§
W, see 2t - 1E+3 6E-7 JE-9 - -
Y, see o7y - 1E+3 5E-7 2E-9 - s
41 Niobium-88° W, all compounds SE+4 2E+5 9E-5 3E-7 N "
except those given St wall - - - 1E-3 1E-2
forY (7TE+4)
Y, oxides and - 2E+5 9E-5 3E-7 - -
hydroxides

41 Nicbium-89° W, see “Nb 1E+4 4E+4 2E5 6E-8 1E-4 1E-3

(66 min) Y, see " Nb - 4E+4 2E5 5E-8 - -

41 Niobium-89 W, see °Nb 5E+3 2E+4 BE-6 3E8 TE-5 TE-4

{122 min} Y. see °Nb - 2E+4 6E-6 2E-8 - -
41 Niobium-90 W, see *Nb 1E+3 3E+3 1E6 4E-9 1E-5 1E-4
B8
Y, see " Nb - ZE+3 1E-6 3E-9 - -
41 Niobium-93m W, see “°Nb 9E+3 2E+3 8E-7 3E-9 - -
LLiwall - : - 2E-4 2E-3
o {1E+4) |
Y,see Nb - 2E+2 7E-8 2E-10 - -
41 Niobium-94 W, sea Nb 9E+2 2E+2 3E-B 3E1D 1E-5 1E-4
BE,
Y, see " Nb - 2E+1 6E-9 2E-11 - -

41 Niobium-85m | W, see °Nb 2E+3 3E+3 1E-6 4E9 - -

LE i wall - - - 3E-5 3E4
- (2E+3)
Y, see " Nb - 2E+3 SE-7 3E9 - -

41 Niobium-85 W, see °Nb 2E+3 1E+3 BE-7 2E-9 3E-5 3E-4

Y, see " Nb p 1E+3 BE-7 2E-9 - ,

41 Niobium-96 W, see " Nb 1E+3 3E+3 1E-6 458 2E-§ 2E-4

8]
Y,see Nb - 2E+3 1E-8 3E-9 - -
a1 Niobium-972 W, see “Nb E+4 BE+4 3E-5 1E-7 3E-4 3E-3
Y, see “Nb - TE+4 3E-5 1E-7 " -
41 Niobium-98~ W, see “Nb 1E+4 5E+4 2E-5 8E-8 2E-4 2E-3
BB
Y, see “Nb - 5E+4 2E-§ 7E-8 - -
42 Molybdenum- D, alt compounds 4E+3 TE+3 3E-6 1E-8 3E-5 3E-4
920 except those given
forY
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Co o ooTabel oL Talen o fiEvell
s | S S Tt Coreen ol | v
Atomic - P DRRETREEN U gel’27 Y Col 3 ] Coki’f Col 2 Monthly
N KRadionuchde ‘:Giass_ o;-a[ ST - I _ Aﬁéfagz
. : s e ok e e U AT . Water. ] Congen-
| : ‘:Efgj’gg - Al (uc') (u%ﬁi) “ (uCimi) | (uCifmb) (zg%) ‘
Y, oxides, Z2E+3 5E+3 2E-6 6E-9 - -
} hydroxide, and
M082
42 Molybdenum- D, see " "Mo 9E+3 2E+4 7E-6 2E-8 6E-5 6E-4
93m Y. see Mo 4E+3 1E+4 8E-6 2E-8 - -
42 Molybdenum- D, see ""Mo 4E+3 5E+3 2E-6 8E-9 5E-5 5E-4
a3 Y, see Fo 2E+4- 2E+2 8E-8 2E-10 - -
42 Molybdenum- D, see "Ma 2E+3 3E+3 1E-8 4E-9 - -
99 LLT wall - - - 2E5 2E-4
(1E+3)
Y, see Mo 1E+3 1E+3 8E-7 2E-9 - -
42 Molybdenurn- D, see Mo 4E+4 1E+5 BE-5 2E-7 - -
101 Stwall - § - 7E-4 7E-3
(5E+4)
Y, see Mo - 1E+5 6E-5 2E-7 - -
43 Technetium- D, all compounds TE+4 2E+5 BE-5 2E-7 1E-3 1E-2
93m° except those given
for W
W, oxides, - 3E+5 1E-4 4E-7 - -
hydroxides,
halides, and
nitrates
43 Technetium-83 | D, see T 3E+4 7E+4 3E5 1E-7 4E-4 4E-3
W, see SR R 1E+5 4E-5 1E-7 - -
43 Technetium- D, see ¢ 2E+4 AE+4 2E5 6E-8 3E-4 3E-3
94m® W, see o : BE+4 265 8E8 - ;
43 Technetium-94 | D, see - "¢ 9E+3 2E+4 8E-6 3E-8 1E-4 1E-3
W, see e - 2E+4 1E-5 3E-8 - -
43 Technetium- D, see "¢ 4E+3 BE+3 2E6 8E-9 BE-5 5E-4
95m W, see T X 2E+3 BE-7 3E9 - -
43 Technetum-95 | D, see " Tc 1E+4 2E+4 9E-6 3E-8 1E-4 1E-3
W, see - 2E+4 8E-6 3E-8 - -
43 Technetium- D, see “'¢ 2E+5 3E+5 1E-4 4E7 2E-3 2E-2
96m* W_see g - 2E+5 1E-4 3E-7 - -
43 Technetium-86 | D, see T 2E+3 3E+3 1E-6 5E-§ 3E-5 3E-4
W, see 2T - 2E+3 9E-7 3E9 - -
43 Technetium- D, see " 'Tc 5E+3 7E+3 3E6 - 6E-5 BE-4
97m - St Wall - 1E-3 - -
FE+3)
W, see ¢ - 1E+3 5E-7 2E-9 . .
43 Technetium-97 | D, see "'Tc 4E+4 5E+4 2E5 7E-8 SE-4 BE-3
W, see T - BE+3 2E-6 BE-D - -
43 Technetium-98 | D, see e 1E+3 7E+3 767 2E-9 1E-5 1E-4
W, see T - 3E+2 1E-7 4E-10 . -
43 Technetium- D, see "' Tg BE+4 2E+5 6E-5 2E-7 1E-3 1E-2
95m W, see T - 2E+5 1E-4 3E-7 - -
43 Technetium-98 | D, see "' T¢ 4E+3 BE+3 2E6 - 6E-5 BE-4
- St wall ~ gE-9 - -
(BE+3)
W, see "¢ - TE+2 3E7 9E-10 - :
43 | Technetum- | D, see e 9E+4 3E+5 1E4 5E-7 ; -
1042 Stwall ; - - 2E3 2E-2
(1E+5)
W, ses V7 - 4E+5 2E-4 5E-7 - -
43 Technetium- D, see ¢ 2E+4 TE+4 3E-5 1E-7 - -
104° Stwall - : : AE4 T
{3E+4)
W, see " Tc - OE+4 4E5 1E-7 - -
44 Ruthenium-94~ | D, all compounds 2E+4 4E+4 2E-5 6E-8 2E-4 2E-3
except those given
for W and Y
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L Tabley | Jableli
N - ‘ s S g;’:ﬂugnt‘(ionéenirgtiéns R%Zﬁ';im
Atomic | podionuclide | Class, 2_| Colg | Col7 | "Col2 | Montly
B N T | e | e
‘ | Ingestion:- | o b pae fe o S e VST orteen-
ey | RHEED oy | T et | R
W, halides - BE+4 3E-5 9E-8 - N
Y, oxides and - BE+4 2E-5 8E-8 - -
hydroxides
44 Ruthenium-97 D, see Ru 8E+3 2E+4 8E-G 3E-8 1E-4 1E-3
W, see “'Ru - TE+4 5E-6 268 N -
Y,see  Ru - 1E+4 5E-6 2E8 - -
a4 Ruthenium-103 | D, see *'Ru IE+3 JE+3 TE-7 2E-9 3E-5 3E-4
W, see " Ru - 1E+3 4E.7 1E-9 - -
Y, see " Ru - GE+2 3E-7 9E-10 B .
44 Ruthenium-105 | D see 'Ry BE+3 1E+4 BE-6 2E-8 7E-5 7E-4
W, see “'Ru - 1E+4 BE-5 2E-8 N .
Y, see " "Ru - 1E+4 BE-6 2E-8 - -
44 Ruthenium-106 | D, see * Ru 2E+2 9E+1 4E-8 1E-10 - -
LUt wall : . - 3E-6 3E5
(ZE+2)
W, see ° Ru - SE+1 2E-8 8E-11 - N
Y, ses ~ Ru . TE+1 5E-0 ZE-11 : )
45 Rhodium-99m D, all compounds 2E+4 6E+4 2E-5 8E-8 2E-4 2E-3
except those given
forWandy
W halides - 8E+4 3E-5 1E-7 - -
Y, oxides and - TE+4 3E-5 SE-8 - -
hydroxides
45 Rhodium-93 D, see " Rh IE+3 3E+3 1E-6 4E-9 3E8 3E-4
W, see TR - 2E+3 OE-7 3E-0 - -
Y, see " Rnh - 2E+3 8E-7 3E-8 - -
45 Rhodium-100 D, see " "Rh 2E+3 5E+3 2E-6 7E-8 2E-5 2E-4
W, see - "Rh - 4E+3 2E6 8E-3 - :
Y, see °'Rh B 4E+3 2E6 5E-9 » ”
45 Rhodium-10Tm | D. see °"Rh 6E+3 1E+d 5E-8 7E-8 8E-5 8E4
W, see Rh - BE+3 2EB 1E8 - :
Y, see " "Rh - 8E+3 3E6 TE-8 N -
45 Rhodium-101 D, see R 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 - N
45 Rhodium-102m | D, see " "Rh 1E+3 SE+2 27 7E-10 - -
TLf wall - - - 2E-5 2E-4
(1E+3)
W, see RN N 4E+2 2E-7 5E-10 ; .
Y, see  "Rh - 1E+2 BE-8 2E-10 N N
45 Rhodium-102 D, see "Rh BE+2 9E+1 4E-8 1E-10 BE-B 8E-5
W, see - "Rh - 2E+2 7E-8 ZE-10 - -
Y, see °"Rh - BE+1 2E8 8E-11 - -
45 Rhodium- D, see "Rh 4AE+5 1E+6 EE-4 2E6 BE-3 BE-2
103m> W, see "Rp y 1E+6 5E4 2E-6 - :
Y, see Rh - 1E+6 5E-4 2E-8 - -
a5 Rhodium-105 D, see RR 4E+3 1E+4 566 2E-§ - -
L0 walf - - . 5E.5 5E-4
(4E+3)
W, see  Rh - BE+3 3E-6 9E-9 - :
Y, zee ~"Rh - BE+3 2E-6 8E-9 - -
45 Rhodium-106m | D, see ""Rh BE+3 3E+4 1E-5 4E8 1E-4 1E-3
W, see "Rh - 4E+4 2E-5 5E-8 - -
Y, see ~'Rh - 4E+4 1E-5 5E-8 ) -
45 Rhodium-107° | D, see ""Rh 7E+4 2E+5 1E-4 3E-7 - -
St wall - - . 1E-3 1E-2
(9E+4)
W see ™ Rn - 3E+5 1E-4 4E-7 - -
Y, see “""Rh - 3E+5 1E-4 3E7 - -
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S Tablel s L  Tablelt el
B " Occupational Vafues © - . Effluent Concentrations Sewers .
- Atomic S o “Col. 1| Cof2 [ "Col3 Col. 1: Col. 2 Monthi;
no | RaQIQﬁUCI“?? I »Claas\. = Of'éi T nhalston e = ‘A\/efag‘;
P P I T b Air . | Water | Concén-
| o |RG | Ao | Gy | 6oy | wem | sten
46 Patladium-100 D, all compounds 1E+3 1E+3 BE-7 2E-8 2E-5 2E-4
except those given
forWandyY
W, nitrates - 1E+3 5E-7 2E-9 - -
Y, oxides and - 1E+3 6E-7 2E-9 N B
hydroxides
46 Palladium-101 | D, see ' Pd 1E+4 3E+4 1E-5 5E-8 2E-4 2E3
W, see ' Pd - 3E+4 1E5 5E-8 - -
Y, see ' Pd - 3E+4 1E-5 4E-8 - -
46 Palladium-103 | D, see ~°Pd BE+3 BE+3 3E-6 SE-9 - -
Tt wall - : - 1E-4 1E-3
(TE+3)
W, see pd - 4E+3 2E-6 6E-8 - -
Y, see Wpy - 4E+3 1E-6 5E-9 - -
46 Palladium-107 D, see oPd 3E+4 2E+4 9E-8 - - -
LLbwall Kidneys - 3E-8 5E-4 5E-3
(4E+4) (2E+4)
W, see oy - TE+3 3E-6 1E-8 - -
Y sce e - AE+2 2E-7 8E-10 - -
46 Palladium-109 D, sse kg 2E+3 6E+3 3E-6 9E-9 3E-5 3E-4
W, see "Upd . 5E+3 2E-6 8E-9 - .
Y, see "Pd - 5E+3 2E-8 6E-9 - -
47 Silver-102° D, ali compounds 5E+4 2E+5 8E-5 2E-7 - -
except those given St wall - . - 9E-4 9E-3
forWandY (BE+4)
W, nitrates and - 2E+5 9E-5 3E-7 - -
sulfides
Y, oxides and - 2E+5 8E-5 3E-7 - -
hydroxides
47 Silver-103* D, see “Ag 4E+4 1E+5 4E-5 1E-7 5E-4 5E-3
W, see 'Ag - 1E+5 5E-5 2E-7 - -
Y. see A g - 1E+5 5E-5 2E-7 - -
47 Silver-104m° D, see  “Ag 3E+4 9E+4 4E-5 1E-7 4E-4 AE3
W, see ' -Ag : 1E+5 5E-5 2E7 : -
Y, see ' -Ag : TE+5 5E-5 2E7 - ~
47 Silver-104~ D, see ' “Ag 2E+4 TE+4 3E-5 1E-7 3E-4 3E-3
W, see ' Ag ~ 1E+5 BE-5 2E7 - -
Y see szg - 1E+5 GE-5 2E-7 - -
47 Sitver-105 D, see “”Ag 3E+3 1E+3 4E-7 1E-9 4E-5 4E-4
W, see szg - 2E+3 TE-7 2E-9 - -
Y, see“’{ﬁg - 2E+3 7E-7 2E-8 - -
47 Silver-{06m D, see ' “Ag 8E+2 7E+2 3E7 1E-9 1E-5 1E-4
W, see szg - QE+2 4E-7 1E-9 - -
Y, see TUZAQ - 9E+2 4E-7 1E-9 - -
47 Silver-106° D, see °Ag BE+4 2E+5 8E-5 3E-7 - -
St. wall - - - 9E-4 9E-3
{BE+4)
W, see szg - 2E+5 SE-5 3E-7 - -
Y, see szg - 2E+5 8E-5 3E-7 - -
47 Sitver-108m D, see szg B6E+2 2E+2 8E-8 3E-10 9E-6 9E-5
W, see TU’[Ag - 3E+2 1E-7 4E-10 - -
Y, see w‘zAg - 2E+1 1£-8 3E-11 - -
47 Silver-110m D, see W‘Ag 5E+2 1E+2 5E-8 2E-10 BE-6 BE-5
W, see TUZAg - 2E+2 8E-8 3E-10 - -
Y, see ' Ag - 9E+1 4E-8 1E-10 . -
47 Silver-111 D, see mZAg 9E+2 2E+3 6E-7 - - ~
LLi wall Liver - 2E-9 2E-5 2E-4
(1E+3) (2E+3)
W, see mzAg - 9E+2 4E-7 1E-9 - -
Y, see TUZAQ - 9E+2 4E-7 1E-9 - -
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ST Table
ci o - Table it R
v Effivent Concsntrations -| Teleases to
T coo Lo e 1 Sewers
' Atrgm_ic 5| Radionuclide | ¢ Class - b0 __Colf | Col. 2 " Monthiy -
o - T e ST LT ol T e b wesr ’é‘;f}’;‘;f
| _Ingeston 128 | qcimp | iy | faton
- U T - ALEGY: {uCifmil) " | - (u ) 1 (p F b. (WCiin)
47 Silver-112 D, sge “’ZAQ 3E+3 3E-6 1E-8 4E-§ 4E-4
W, see ' “Ag - 4E6 1E-8 . .
Y, see ' “Ag - 4E-6 1E-8 - -
47 Sitver-115~ D, see ' °Ag 3E+4 4E-5 1E-7 . Ny
St wall - - - 4E-4 4E-3
(3E+4)
W, see ' “Ag - 9E+4 4E5 1E-7 ) .
Y, see ' “Ag - 8E+4 3E-5 1E7 B, :
48 Cadmium-104° | D, all compounds 2E+4 7TE+4 3E-5 9E-8 3E-4 3E-3
except those given
forWandy
W, suifides, - 1E+5 5E-5 2E-7 - -
halides, and
nitrates
Y, oxides and - 1E+5 5E-5 2E-7 - -
hydroxides
48 Cadmium-107 | D, see °°Cd 2E+4 5E+4 2E5 8E-8 3E-4 3E3
W, ses ~Cd - 6E+4 2E5 BE-8 : N
Y, see Ve g - 5E+4 2E-5 7E-8 - -
48 Cadmium-109 | D, see 'Cd 3E+2 4E+1 1E-8 - s .
Kidneys Kidneys - 7E-11 BE-6 6E-5
(4E+2} {(H5E+1}
W, ses g - 1E+2 5E-8 - - -
- Kidneys - 2E-10 - ~
: (1E+2)
Y, see " Cd - 1E+2 5E-8 2E-10 - -
48 Cadmium-113m | D, see °°Cd 2E+1 2E+0 1E-9 - - -
Kidneys Kidneys - 5E-12 5E-7 5E-6
(4E+1} (4E+0}
W, see " Cd - 8E+0 4E-9 - - -
- Kidneys - 2E-11 - -
{(1E+1)
Y see parew - 1E+1 8E-9 2E-11 - -
48 Cadmium-113 | D, see "'Cd 2E+1 2E40 9E-10 - - .
Kidneys Kidneys - 5E-12 AE.7 4E-6
(3E+1) (3E+0)
W, see —Cd - 8E+0 3E-9 - . -
- Kidneys - 2E-11 - -
(1E+1)
Y see 0754 - 1E+1 6E-9 2E-11 - -
48 Cadmium-115m | D, see '~ Cd 3E+2 SE+1 2E-8 - 4E-8 4E-5
- Kidneys - 1E-10 - -
{8E+1)
W, see °Cd - 1E+2 5E-8 2E-10 - :
Y, see 0°Cd - {E+2 6E-8 2E-10 - -
48 Cadmium-115 D, see ﬂMCd gE+2 1E+3 6E-7 2E-9 - -
LLI wall - - - 1E-5 1E-4
(1E+3)
W, ses Cd - 1E+3 5E-7 2E-5 - -
Y, see My - 1E+3 6E-7 2E-9 - -
48 Cadmium-117m | D, see “ECd 5E+3 1E+4 5E-6 2E-8 6E-5 GE-4
W, ses Wiy - 2E+4 7E-6 2E-8 - -
Y, see g - 1E+4 6E-6 2E-8 - -
48 Cadmium-117 D, see m(;d 5E+3 1E+4 5E-6 2E-8 BE-5 GE-4
W see ©Cd - 2E+4 7E-8 2E-8 - -
Y, see - Cd - 1E+4 6E-6 2E8 - .
49 Indium-109 D, all compounds 2E+4 4E+4 2E-5 B6E-8 3E-4 3E-3
except those given
for W
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L Tavlet e Tablen RT{Z”"’ ""t
) “b.e7. fsOceupational Values | Effiuent Concentrations %Seivs:}ss °
» Atomjp Radionuclide . ‘é_l_aésl 5 . Gok LE L Col3. o Cob T 1 Col2 Monthly
. NO . SR RN 2 Oral I X - T oo Ayarag__re
Tngestion o} -5 AiF i F Water |- Concen-
CAL@c) | AL (uClml) - | (uCimi). y - fration
W, oxides, - BE+4 3E-5 OE-8 - -
hydroxides,
hafides, and
nitrates
49 Indium-110° D, see In 2E+4 4E+4 2E-5 6E-8 2E-4 2E-3
{69.1 min} W, see TUB]n - 6E+4 2E-5 8E-3 - -
49 indium-110 D, see "In 5E+3 2E+4 7E-6 2E-8 7E-5 7E-4
(4.9n) W, see in - 2E+4 B8E-6 3E-8 - -
49 indium-111 D, see %in 4E+3 BE+3 3E-8 SE-9 6E-5 BE-4
W, see ™in - 6E+3 3E-6 9E-9 - -
48 Indium-112 D, see ~In 2E+5 8E+5 3E-4 9E-7 2E-3 2E-2
W, see P - 7E+5 3E-4 1E-6 - -
49 Indium-113m~ | D, see In B5E+4 1E+5 BE-5 2E-7 7E-4 7E3
W, see in - 2E+5 BE-5 3E-7 - -
49 Indium-114m D, see ln 3E+2 BE+1 3E-8 9E-11 - -
LL wall - - - 5E-6 5E-5
o5, HE 1E+2 4E-8 1E
W,see in - + ~ -10 - -
49 ndium-115m D, see i 1E+4 4E+4 2E-5 6E-8 2E-4 2E-3
W, see o in . BE+4 2E-5 7E-8 N -
49 Indium~115 D, see In 4E+1 1E+D 6E-10 2E-12 5E.7 5E-6
W, see ' in - 5E+0 2E-9 8E-12 - -
49 Indium-116m° | D, see in 2E+4 BE+4 3E-5 1E-7 3E-4 3E-3
W, see Cln 2 165 SE5 IEk] N -
49 indium-117m"~ D, see In 1E+4 3E+4 1E-5 5E-8 2E-4 2E-3
W, see  in - 4E+4 2E-5 BE-B - -
49 Indium-117° D, see In 6E+4 2E+5 7E-5 2E-7 BE-4 8E-3
W, ses LA™ - 2E+5 9E-5 3E-7 - -
49 Indium-119m~ | D, see "in 4E+4 1E+5 5E-5 2E7 - -
St walt - - - TE-4 7E-3
- {BE+4)
W,see In - 1E+5 BE-5 2E-7 - -
50 Tin-110 0, all compounds 4E+3 1E+4 5E-6 2E-8 BE-5 5E-4
except those given
for W
W, sulfides, - 1E+4 5E-6 2E-8 - -
oxides, hydroxides,
halides, nitrates,
and stannic
phosphate
50 Tin-114% D, see ' 'Sn TE+4 2E+5 9E-5 3E-7 1E-3 1E-2
W, see T5n - 2E+5 1E-4 4E-7 - -
50 Tin-112 D, see ' Sn 2E+3 1E+3 5E7 2E9 - -
LLI wall - - - 3E-5 3E-4
TTO, (2E+3)
W, see  Sn - 5E+2 2E-7 8E-10 - -
50 Tin-117m D, see ' °Sn 2E+3 1E+3 5E-7 - - -
LL! wall Bone surf - 3E-8 3E-5 3E-4
o {2E+3) (2E+3)
W, see ' Sn - 1E+3 BE-7 2E-9 - ~
50 Tin-118m D, see ' 'Sn 3E+3 2E+3 1E-6 3E-8 - -
1L} wall - - - 6E-5 6E-4
s (4E+3) .
W, sea ' 8n - 1E+3 4E7 1E-g - .
50 Tin-121m D, see ' 'Sn 3E+3 9E+2 4E-7 1E-9 - -
LLl wall - - - 5E-5 5E-4
{4E+3)
W, see ' 'Sn - BE+2 ET BE-10 - .
50 Tin-121 D, see 'Sn SE+3 2E+4 6E-6 2E-8 - -
LL wall - - - 8E-5 8E-4
(6E+3)
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. Tablel © .  Table R;rengeg}to
o | OccoptoraVeles | Effuent Concentrations | Sewers
Atomic | pagionucide | - Class Cort T Cenz 1" Col3 1 Col 7 ' Gof2 .| Monifily
No. T L R K inhatation, . Average
I ‘ ' lng%;‘at;oﬁ. T T bae Air’ Water Coricen-
T SRy T R (G, ] (i) fration
i ALCh | R ) @i T (uCifmi)
W, see ' Sn - TE+4 5E-6 2E-8 N -
50 Tin-123m° D, see | 'Sn 5E+4 1E+5 BE-5 2E-7 7E-4 7E-3
W, see ' 8n - 1E+6 6E-5 2E-7 N -
50 Tin-123 D, see ' '8n 5E+2 BE+2 3E-7 9E-10 - -
LLT wall - . - 9E-6 9E-5
(6E+2)
W, see ' Sn - 2E+2 7E-8 2E-10 - -
50 Tin-125 D, see ' 'Sn 4E+2 9E+2 4E-7 1E-8 - -
LLI wall - - . 6E-6 6E-5
(5E+2)
W, see Sn - 4E+2 1E-7 5E-10 - -
50 Tin-126 D, see 1%8n 3E+2 BE+1 2E-8 8E-11 4E-6 4E-5
W, see | 'Sn - TE+1 3E-8 SE-11 - -
£0 Tin-127 D, see ' °Sn 7E+3 2E+4 8E-6 3E8 9E-5 9E-4
W, see | SN - 2E+d 8E-6 3E-8 : -
50 Tin-128° D, see |''Sn 9E+3 3E+4 1E-5 4E-8 1E-4 1E-3
W, see | Sn - aE+d 1E-D 5E8 : -
51 Antimony-115° | D, alt compounds 8E+4 2E+5 1E-4 3E-7 1E-3 1E-2
except those given
for W
W, oxides, - 3E+5 1E-4 4E-7 » -
hydroxides,
halides, sulfides,
sulfates, and
nitrates
51 Antimony- D, see | “Sb 2E+4 TE+4 3E-5 1E-7 3E-4 3E-3
116m W see "°Sh - 1E+5 BE-5 2E-7 - -
51 Antimony-116° | D, see ' Sb 7E+4 3E+5 1E-4 4E-7 - -
Stwall - § - 1E-3 1E-2
(OE+4)
W, see | Sb - 3E+5 1E-4 BE-7 - .
51 Antimony-117 | D, see | °Sb TE+4 2E+5 9E-5 3E7 9E-4 9E-3
W, see | Sb - 3E+5 1E-4 AE7 - .
51 Antimony-118m | D, see ' °Sb BE+3 2E+4 BE-6 3E-8 7E-5 7E-4
W, see ' °Sh 5E+3 2E+4 9E-6 3E-8 - -
51 Antimony-118 | D, see ' "Sb 2E+4 SE+4 2E5 BE-8 2E-4 2E-3
W, see ' °Sb 2E+4 3E+4 165 4E-8 - -
51 Antimony-120° | D, see ' 'Sb 1E+5 4E+5 2E-4 BE-7 - -
{16 min) St wall - - - 2E-3 282
(2E+5)
W, see ' Sb - EE+5 2E-4 7E-7 . .
51 Antimony-120 D, see | °Sh 1E+3 2E+3 9E-7 3E-9 1E-5 1E-4
(6.76 d) W, see "°Sp 9E+2 1E+3 BE.7 2E9 - -
54 Antimony-122 | D, see | °Sh 8E+2 PE+3 1E-6 3E-9 - -
LT wall N - . 1E-5 1E-4
(BE+2}
W, see Tgh 7E+2 1E+3 4E-7 2E-9 - -
51 Antimony- D, see | °Sb 3E+5 8E+5 4E4 1E-6 3E-3 3E-2
124m W, see ' °Sb 2E+5 BE+5 2E-4 8E-7 - -
51 Antimeny-124 | D, see | °Sb BE+2 9E+2 4E-7 1E-9 7E-6 7E-5
W, see ' °Sh 5E+2 2E+2 1E-7 3E-10 - -
51 Antimony-125 | D. see | °Sp 2E+3 2E+3 1E-6 3E-9 3E-5 3E-4
W, see ' Sb : BE+2 257 7E-10 - "
51 Antimony- D, see °Sb 5E+4 2E+5 8E-5 3E-7 - -
126m? St wall - - N OE-4 OE-3
(FE+4)
W, see ' Sb - JE+5 8E-5 3E-7 - -
51 Antimony-126 | D see ' "Sb BE+2 1E+3 5E-7 2E-9 7E-6 7E-5
W, see | °Sh BE+2 BE+2 2E-7 7E-10 - -
IR Antimony-127 | D ses ' °Sb BE+2 2E+3 9E-7 3E-0 - -
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o Tablel . o “Table !t pble i
o7 . Octupstional Values' Efffuent Concentrations e-sze‘:f:; o
Aoric | Ragonucide |+ Class (ol [ Col2 I Cok3 | Co¥ T Gl | Monly”
No.- REREEET e “ Ot ¢ Irihalation - o ‘ . . Average
Y NS G B Air: 1 Water | Concen-
- Ingestion L A DAGC - R ey :
e | OARLECH b s b (el 1 (uCiiml) (| traffon
AUCy | T e b T ) T L ucim)
LLi wall - - - 1E-5 1E-4
{BE+2)
W, see ' Sb TE+2 9E+2 4E7 1E-9 y -
51 Antimony-128" | D, see ' Sb 8E+4 AE+5 2E-4 5E-7 - -
(10.4 min) St wall - - - 1E-3 1E-2
{1E+5)
W, see | Sb - 4E+5 2E-4 BE-7 - N
51 Antimony-128 | D, see | °Sb 1E+3 4E+3 2E-6 BE-9 2E5 2E-4
{9.01 h) W_ses "°Sh B 3E+3 1E-6 5E-9 - -
51 Antimony-129 D, ses ' 1°Sp 3E+3 9E+3 4E6 1E-8 4E-5 AE-4
W see | Sb - 9E+3 4E-6 1E-8 - .
51 Antimony-130° | D, ses ' '°Sb 2E+4 BE+4 3E-5 9E-8 3E-4 3E-3
W, see  Sb - 8E+4 3E5 1E-7 - ;
51 Antimony-131° | D, see ' Sb 1E+4 2E+4 1E-5 - - -
Thyroid Thyroid - 6E-8 2E-4 2E-3
{2E+4) (AE+4)
W, see ey - 2E+4 1E-5 - -
- Thyroid - 6E-8 - -
(4E+4)
52 Tellurium-116 D, all compounds BE+3 2E+4 9E-6 3E-8 1E-4 1E-3
except those given
for W
W, oxides, - 3E+4 1E-5 4E-8 - -
hydroxides, and
nitrates
52 Teliurium-121m | D, see | °Te 5E+2 2E+2 8E-8 - - -
Bone surf Bone surf - 5E-10 1E-5 1E-4
- (TE+2) 4E+2)
W, see  Te - 4E+2 2E-7 6E-10 - -
52 Telfurium-121 D, see  “Te 3E+3 4E+3 2E-6 BE-8 4E-5 4E-4
W, see  Te - 3E+3 1E-B 4E-9 . _
62 Tellurium-123m | D, see ' "Te 6E+2 2E+2 9E-8 - - -
Bone surf Bone surf - 8E-10 1E-5 1E-4
(1E+3) (6E+2)
W, see | Te - SE+2 287 8E-10 - -
52 Tellurium-123 D, see ' “Te 5E+2 2642 8E-8 - - -
Bone surf Bone surf - 7E-10 2E-5 2E-4
(1E+3) (5E+2)
W, see ' Ts - 4E+2 ZE-7 - . N
- Bone susf - 2E-8 - -
{1E+3)
52 Tellurium-125m | D ses ' “Te 1E+3 4E+2 2E-7 - - -
Bone surf Bone surf - 1E-9 2E-5 2E-4
(1E+3) 1E+3)
W see ' 'Te - TE+2 3E-7 1E-9 - "
52 Tellurium-127m | D, see | °Te BE+2 3E+2 1E-7 - 9E6 9E-5
- Bone surf - 6E-10 - -
AE+2
W, see  Te - (3E+2) 1E7 4E-10 . -
52 Tellurium-127 D, see TBre FE+3 2E+4 9E-6 3E-8 1E-4 1E-3
W, see | Te - 2E+4 7E-6 2E-8 - !
52 Tellurium-129m | D, see ' Te 5E+2 GE+2 3E-7 9E-10 7E-6 7E-5
W, see ' Te - 2E+2 1E-7 3E-10 - -
52 Telurium-129" | D.see ' “Te 3E+4 6E+4 3E-5 8E-8 4E4 4E-3
W, see  Te - 7E+4 3E-5 1E-7 . -
52 Tellurium-131m 1 D, see ' "Te 3E+2 4E+2 2E-7 - - -
Thyroid Thyroid - 2E-9 8E-6 8E-5
{6E+2) (1E+3)
W, see Te - AE+2 2E-7 N - .
- Thyroid - 1E-8 - -
(9E+2) -
52 Tellurium-131°_ 1 D.see  “Te 3E+3 5E+3 2E-6 - - -
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: e L Table iti
. R -, -Table i - .
i - . ) . T AT R_ei.eas.es tO
. . . , , - i _‘-__Efﬂuen_t QRnc___en_t_ra tions . | .Sewers
CAtomic | ol s : . Lol 1 4 .Cok3. v Colt. {: Col 2 -7 Monthly
No. Radionudlide B A Class 0 Inhalation .~ . . | - - ..+ . - }. . Average
Lo ’ b el Al - |- Water, Concen-
ingestion Car ik L DAG ¥ Y oy
AL ey | ALWOD | iy | BCIMD | WG ) SR,
Thyroid Thyroid - 2E-8 8E-5 BE-4
(BE+3) {1E+4)
W, see ' Te - 5E+3 2E-6 - - -
. - Thyroid - 2E-8 - -
{1E+4)
52 Tefturium-132 D, see  Te 2E+2 2E+2 9E-8 - - -
Thyroid Thyroid - 1E-9 9E-8 SE-5
(TE+2) {8E+2)
W, see " Te - 2E+2 9E-8 . N _
- Thyroid - 9E-10 - -
(BE+2)
52 Tellurium- D, see Te 3E+3 5E+3 2E-6 - - -
133m” Thyroid Thyroid - 2E-8 5E5 SE-4
{BE+3) (1E+4)
W, see Te - 5E+3 7E-6 - - N
- Thyroid - 2E-8 - -
(1E+4)
52 Tellurium-133° | D, see  Te 1E+4 2E+4 9E-6 - - -
Thyroid Thyroid - 8E-8 4E-4 4E.3
(3E+4) (6E+4)
W, see | Te - 2E+4 9E-6 - - -
- Thyroid - 8E-8 - -
(GE+4)
52 Tellurium-134° | D, see Te 2E+4 2E+4 1E-5 - . -
Thyroid Thyroid - 7E-8 3E-4 3E-3
{2E+4} (5E+4}
W, see “Te - 2E+4 1E-5 - - .
- Thyroid - 7E-8 - -
(5E+4)
53 lodine-120m" D, all compounds 1E+4 2E+4 9E-6 3E-8 - -
Thyroid - - - 284 2E-3
{(1E+4)
53 lodine-120° D, all compounds 4E+3 GE+3 4EB - " -
Thyroid Thyroid - 2E8 1E-4 1E-3
(8E+3) {1E+4)
53 lodine-121 D, all compounds 1E+4 2E+4 8E-6 - - -
Thyroid Thyroid - 7E-8 4E-4 4E-3
(3E+4) (SE+4)
53 lodine-123 D, all compounds 3E+3 GE+3 3E-6 - - ~
Thyroid Thyroid - 2E-8 1E-4 1E-3
(1E+4) (2E+4)
53 lodine-124 D, all compounds B5E+1 BE+1 3E-8 - - -
Thyroid Thyroid - 4E-10 2E-6 2E-5
(2E+2) (3E+2)
53 lodine-125 D, alf compounds 4E+1 6E+1 3E-8 - - -
Thyroid Thyroid - 3E-10 2E6 2E-5
(1E+2) {2E+2)
53 lodine-126 D, alt compounds 2E+1 4E+1 1E-8 - - ~
Thyroid Thyroid - 2E-10 1E-8 1E-5
{(7TE+1) (1E+2)
53 lodine-128° D, all compounds 4E+4 1E+5 BE-§ 2E-7 - -
St wall - - - 8E-4 8E-3
(6E+4)
53 loding-129 D, all compounds 5E+0 SE+0 4E-9 ~ ~ -
Thyroid Thyroid - 4E-11 2E-7 2E-6
{2E+1) {3E+1)
53 lodine-130 D, all compounds 4E+2 7E+2 3E-7 - - -
Thyroid Thyroid - 3E-9 2E-5 2E-4
{(1E+3) {2E+3)
53 lodine-131 D, alf compounds 3E+1 5E+1 2E-8 - - -
Thyroid Thyroid - 2E-10 1E-86 1E-5
{9E+1) {2E+2)
53 lodine-132m°~ D, alt compounds 4E+3 8E+3 4E-5 - - -
Thyroid Thyroid - 3E-8 1E-4 1E-3
{1E+4) {2E+4)
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ey Table itl:
3E Tablelt . - e
' N S g fﬂije‘nbehCéﬂffaﬂO ns ) ;_\R%eases to
S . . L 2P Sewers
| Atfgmic‘ Ragionuclide | 2L Lol 1 b cal 2.4 Monthiy -
NG : R I
. : o P A Lo ANater - F Coneen-
R ' : : AL (HCH) R O (V0o "'(Hctlm_i)- NS (pC!Iml) o (Lrgl}t/%}
53 lodine-132 D, all compounds 4E+3 8E+3 3E-6 - - -
Thyroid Thyrold - 2E-8 1E-4 1E-3
{9E+3) (1E+4)
53 loding-133 D, all compounds 1E+2 3E+2 1E-7 - - -
Thyroid Thyroid - 1E-9 TE-6 TE-5
(5E+2) (9E+2)
53 lodine-134~ D, afl compounds 2E+4 5E+4 2E-5 6E-3 - -
Thyroid - - - 4F-4 4E-3
(3E+4)
53 lodine-135 D, all compounds 8E+2 2E+3 TE-7 - - -
Thyroid Thyroid - B6E-9 3E-5 3E-4
{3E+3) {4E+3)
54 Xenon-120" Submersion - - 1E-5 4E-8 . :
54 Xenon-121° Submersion’ - - 2E-6 1E-8 - -
54 Xenon-122 Submersion. - - 7E-5 3E-7 - -
54 Xenon-123 Submersion. - - BE-6 3E-8 - -
54 Xenon-125 Submersion' - - 2E-5 7E-8 - -
54 Xenon-127 Submersion’ - - 1E-5 6E-8 - -
54 Xenon-129m Submersion - - 2E-4 SE-7 - -
54 Xenon-131m Submersion’ - - AE-4 2E-6 - -
54 Xenon-133m Submersion - - 1E-4 6E-7 - -
54 Xenon-133 Submersion® - - 1E-4 BE-7 - -
54 Xenon-135m” Submersion’ - - 9E-6 4E-8 - -
54 Xenon-135 Submersion’ - - 1E-5 7E-8 - -
54 Xenon-138° Submersion - - 4E-6 2E-8 - -
585 Cesium-125° D, all compounds SE+4 1E+5 BE-5 2E-7 - -
St wali - - - 1E-3 1E-2
(9E+4)
55 Cesium-127 D, all compounds GE+4 9E+4 4E-5 1E-7 OE-4 9E-3
55 Cesium-129 D, all compounds 2E+4 3E+4 1E-5 5E-8 3E-4 3E-3
58 Cesium-130° D, all compounds BE+4 2E+45 8E-5 3E-7 - -
St wall - - - 1E-3 1E-2
(1E+5)
55 Cesium-131 D, all compounds 2E+4 3E+4 1E-5 AE-8 3E-4 3E-3
55 Cesium-~132 D, all compounds 3E+3 4E+3 2E-6 BE-9 4E-5 4E-4
55 Cesium-134m D, all compounds 1E+5 1E+5 6E-5 2E-7 - ~
St wall - - - 2E-3 2E-2
(1E+5)
55 Cesium-134 D, all compounds 7E+1 1E+2 4E-3 2E-10 9E-7 9E-6
55 Cesium-135m* | D, all compounds 1E+5 2E+5 8E-5 3E.7 1E-3 1E-2
55 Cesium-135 D, all compounds 7E+2 1E+3 5E-7 2E-9 1E-8 1E-4
55 Cesium-136 D, ail compounds AE+2 7E+2 3E-7 SE-10 BE-6 6E-5
55 Cesium-137 D, all compounds 1E+2 2E+2 6E-8 2E-10 1E-6 1E-5
55 Cesium-138° D, alt compounds 2E+4 BE+4 2E-5 BE-8 - -
St wall - - - 4E-4 4E-3
(3E+4}
56 Barium-126° D, all compounds BE+3 2E+4 BE-G 2E-8 8E-5 8E-4
56 Barium-128 D, all compounds 5E+2 2E+3 TE-T 2E-9 7E-6 7E-5
56 Barium-131m*° | D, ali compounds 4E+5 1E+6 6E-4 2E-6 ~ -
St wall - - - 7E-3 7E-2
(BE+5)
56 Barium-131 D, all compounds 3E+3 8E+3 3E-6 1E-8 4E-5 4E-4
56 Barium-133m D, all compounds 2E+3 SE+3 4E-6 1E-8 - -
LLtwall - - - 4E-5 4E-4
{3E+3)
56 Barium-133 D, all cormpounds 2E+3 TE+2 3E-7 9E-10 2E-5 2E-4
56 Barium-135m D, all compounds 3E+3 1E+4 5E-8 2E-8 4E-5 4E-4
56 Barium-139° D, all compounds 1E+4 3E+4 1E-8 4E-8 2E-4 2E-3
56 Barium-140 D, alt compounds 5E+2 1E+3 6E-7 2E-8 - -
LLl wall - - - 8E-6 8E-5°
(6E+2)
56 Barium-141~ D, all compounds 2E+4 7E+4 3E-5 1E-7 3E-4 3E-3
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 Table! 1 Table !l R
_ Gccupataona! Values - Effluent Concentrations | Sewers
Atlgmic. Radicnucl‘idé‘ ‘, o 'Gia'é‘s/ Lk - CO! 1 CO’ 2 [ Co_! 3 - '.C?'-_ 1 _ Co’ 2 - .‘ ‘ Monthly '
.. No.. R - BTN & Oral ‘ inhalauon . 5 o W ter - ,ggiga%e
- Ingestion ' PAG - | o Mo i Water - Concen-
o | CALEG) - | AL ("C‘) 1 icimy | (.?’--,C.ff-"."s) () | (ggf’/zf,}
56 Barium-142° D, all compounds 5E+4 1E+5 8E-5 2E-7 7E-4 7E-3
57 Lanthanum- D, all compounds S5E+4 1E+5 5E-5 2E-7 6E-4 6E-~3
1342 except those given
for W
W, oxides and - 2E+5 7E-5 2E-7 - -
hydroxides
57 Lanthanum-132 | D, see  La 3E+3 1E+4 4E-8 1E-8 4E-5 4E-4
W, see g - 1E+4 5E-6 2E-8 - -
57 Lanthanum-135 | D, see i a 4E+4 1E+5 4E-5 1E-7 5E-4 5E-3
W.see P'la - 9F+4 4E-5 1E-7 - -
57 Lanthanum-137 | D, see ' 'La 1E+4 BE+1 3E-8 - 2E-4 2E-3
- Liver ~ 1E-10 - -
(TE+1)
W, see ' 'La - 3E+2 1E-7 - - -
- Liver - 4E-10 - -
(3E+2)
57 Lanthanum-138 | D, see T a QE+2 4E+0 1E-9 5E-12 1E-5 1E-4
W, see LU - 1E+1 6E-9 2E-11 - -
57 Lanthanum-140 | D, see ~'La BE+2 1E+3 B6E-7 2E-9 9E-6 9E-5
W see " a . 1E+3 5E.7 2E-9 - -
57 Lanthanum-141 | D, see Tl g 4E+3 9E+3 AE-G 1E-8 5E-5 5E-4
W, see " La - 1E+4 5E-6 2E-8 - -
57 Lanthanum- D, see " La BE+3 2E+4 BE-6 3E-8 1E-4 1E-3
142° W see “lia : 3E+4 1E-5 5E8 . -
57 Lanthanum- D, see - 'La 4E+4 1E+5 4E-5 1E-7 - -
143° St wall - . - 5E-4 5E-3
{4E+4)
W, see B a - 9E+4 4E-5 1E-7 - -
58 Cerium-134 W, all compounds S5E+2 TE+2 3E-7 1E-9 - -
except those given LLI wall - - - 8E-6 8E-5
forY (6E+2)
Y, oxides, - TE+2 3E-7 9E-10 - -
hydroxides, and
fluorides
58 Cerium-135 W, see "~ Ce 2E+3 4E+3 2E-6 5E9 2E-5 2E-4
Y, see e - 4E+3 1£-8 5E-9 - -
58 Cerium-~137m W.see Ce 2E+3 4E+3 2E-6 BE-O - -
LLi wall - ~ - 3E-5 3E-4
{2E+3)
Y. see Ce - 4E+3 2E5 5E-9 - -
58 Cerium-137 W, see " 'Ce 5E+4 1E+5 BE-5 2E-7 7E-4 7E-3
Y, see Mea - 1E+5 5E-5 2E-7 ~ -
58 Cerium-139 W, see Ce 5E+3 8E+2 3E-7 1E-0 7E-5 7E-4
Y, see e - TE+2 3E-7 9E-10 - -
58 Cerium-141 W, see ice 2E+3 TE+2 3E-7 1E-9 - ~
' LLI wall - - - 3E-5 3E-4
(ZE+3)
Y, see T¥H0e - 6E+2 2E-7 8E-10 - -
58 Cerium-143 W, see “'Ce {E+3 2E+3 8E-7 3E-9 - .
LL1 wall - - - 2E-5 2E-4
{1E+3)
Y. see 'Ce - 2E+3 7E-7 2E-9 - -
58 Cerium-144 W, see e 2E+2 3E+1 1E-8 4E-11 - -
Lt wall - - - 3E-6 3E-5
(3E+2)
Y, see ™eoa - 1E+1 6E-g 2E-11 - -
59 Praseodymmm« W, all compounds 5E+4 2E+5 1E-4 3E-7 - -
136° except those given St wall - - - 1E-3 16-2
for Y {TE+4) .
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B  Tapley o o | TavkM
. ‘ & ' i ch_:upa_t:gqai Vgiues R Efﬂuent}cgnge_ntr_atlons- Sewers |
E A‘tjm_*‘?‘ Radionuclide - C{:als"s i A CO "-', 2 Lo CO["" Co! 1- o g .'C.G’[‘ 2 Monthly
. . SET e o DAC A;r ‘L Conqe{b :
)| ARLWCD 17 igymy | WCUMD. . tratiort -
Y, oxides, ~ 2E+5 9E-5 3E-7 -
| hydroxides,
carbides, and
fluorides
59 Prasgodymium- | W see “oPr 4E+4 2E+5 BE-5 2E-7 5E-4 5E-3
137" Y_ses oPr - TES 6ES E7 - -
59 Praseodymium- | W, see Py 1E+4 5E+4 2E-5 8E-8 1E-4 1E-3
138m Y. see pr n 4E+4 2E-5 6E-8 : -
59 Praseodymium- | W see "“°Pr 4E+4 1E+5 BE-5 2E-7 BE-4 6E.3
139 Y, see Pr . 1E+5 5E-5 2E-7 - N
59 Prasecdymium- | W, see ' Pr 8E+4 2E+5 7E-5 2E-7 1E-3 1E-2
142m° Y see Fpy . E+5 BE-5 2E7 - -
59 Praseodymium- | W, see '~ Pr 1E+3 2E+3 SE-7 3E-9 1E-5 1E-4
142 Y, see ' opr - 2E+3 BE-7 3E-9 - -
59 Praseodymium- | W, see '~ Pr OE+2 8E+2 3E-7 1E-9 - -
143 Li] walt ~ - - 2E-5 2E-4
(1E+3)
Y, see ooy - TE+2 3E.7 9E-~10 - -
59 Praseodymium- | W, see " Pr 3E+4 1E+5 BE-5 2E-7 - -
144° Stwall - - - BE-4 6E-3
(4E+4)
Y, see B - 1E+5 5E-5 2E-7 - -
59 Praseodymium- | W, see ' Pr 3E+3 9E+3 4E-6 1E-8 4E-5 4E-4
145 Y, see opr - 8E+3 3E-6 1E-8 - -
59 Praseodymium- | W, see " Pr 5E+4 2E+5 8E-5 3E-7 - -
147° Stwan . : - 163 TE-2
{BE+4)
Y, see OPr - 2E+5 8E5 3E7 - -
60 Neodymium- W, all compounds 1E+4 GE+4 2E-5 8E-8 2E-4 2E-3
136° except those given
fory
Y, oxides, - 5E+4 2E-5 8E-8 - -
hydroxides,
carbides, and
fluorides
60 Neodymium- W, see "Nd 2E+3 BE+3 3E.6 9E-9 3E-5 3E-4
138 Y, see “oNd - SE+3 2E-6 7E-Q - -
60 Neadymium- W, see Nd 5E+3 2E+4 7E-8 2E-B TE-5 7E-4
139m Y, see oNd - TE+4 BE6 2E8 : p
80 Neodymium- W, see Nd 9E+4 3E+5 1E-4 5E-7 1E-3 1E-2
139" Y, see ' °Nd - 3E+5 1E-4 4E-7 - -
60 Neodymium- W, see " Nd 2E+5 TE+5 3E-4 1E-6 2E-3 2E-2
141 Y, see ONd - BE+5 3E-4 9E-7 - -
80 Neodymium- W, see ' °Nd 1E+3 9E+2 4E-7 1E-8 - -
147 LL1 wall - - - 2E-5 2E-4
{1E+3)
Y, see Nd - 8E+2 4E-7 1E-8 - -
60 Neodymium- W, see ' Nd 1E+4 3E+4 1E-5 4E-8 1E-4 1E-3
149° Y, see °Nd - 2E+4 1E-5 3E-8 - N
0 Neodymium- W, see N 7E+4 2E+5 BE-5 3E-7 GE-4 SE3
151 Y. see "ONd N 2E+5 BED 3E-7 - -
61 Promethium- W, all ctompounds SE+4 2E+5 8E-5 3E-7 - -
1442 except those given
| for Y
Stwall - - ~ 8E-4 8E-3
(6E+4)
Y, oxides, - 2E+5 7E-5 2E-7 - -
hydroxides,
carbides, and
fluorides
61 Promethium- W, see | Pm 5E+3 BE+2 2E-7 8E-10 7E-5 7E-4
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S Tablel Table Il | prable il
» ‘ oo S E..ggcupgtfq?a}~valq?§ | Effluent Cor?centrataons fS,_éWéfs
Atﬁmlc Radionuclide Cléss _Col. 1 »C?I:‘Z . |-«_. Co.f 3 _“Qof. 171 Col. 2 Monthly
 No. e T Oral . fommninhalation : A Water éve,rag_e. .
- ~Ingestion” | L ..o |1 ‘DAC P o oneen-,
: k AL (uCi) e {UGimi) AuClml) |- trafion
: Lo ALl 1 T L (ueiimb o U (uCHmD
143 Y, see - Pm - 7E+2 3E7 1EQ - -
1 Promethium- W, see Pm 1E+3 1E+2 5E-8 2E-10 2E-6 2E-4
144 Y. see " Pm - 1E+2 5E-5 2E-10 - -
61 Promethium- W, see ' Pm 1E+4 2E+2 7E-8 - 1E-4 1E-3
145 - Bone surf - 3E-10 - -
{(2E+2)
Y, see  Pm - 2E+2 BE-8 3E-10 - -
61 Promethium- W, see - Pm 2E+3 5E+1 2E-8 7E-11 2E-5 2E-4
146 Y, see " Pm - 4E+1 2E-8 B6E-11 - N
61 Promethium- W, see " Pm 4E+3 1E+2 5E-8 - - -
147 LL1 wall Bone surf - 3E-10 7E-5 7E-4
{BE+3) (2E+2)
Y, see ' Pm - 1E+2 6E-8 2E10 - -
61 Promsthium- W, see | 'Pm 7E+2 3E+2 1E7 4E-10 1E-5 1E-4
148m
Y. see | Pm - 3E+2 1E-7 5E-10 N -
81 Promethium- W, see Pm 4E+2 SE+2 2E-7 8E-10 - -
148 LL) wall - - - TE-6 7E-5
{BE+2)
Y, see Tom - 5E+2 2E-7 7E-10 - -
61 Promethium- W, see ' Pm 1E+3 2E+3 BE-7 3E-9 - -
149 ' LL1 wall - - - 2E-5 2E-4
{1E+3)
Y, see " Prn - 2E+3 BE-7 2E-8 - -
61 Promethium- W, see ' Pm BE+3 2E+4 8E-6 3E-8 7E-5 7E-4
150 Y,see | Pm - 2E+4 7E-6 2E-8 - -
61 Promethium- W, see " 'Pm 2E+3 4E+3 1E-6 5E-g 2E-5 2E-4
151 Y, see Pm - 3E+3 1E-6 iE5 . .
62 Sama;ium— W, all compounds 3E+4 1E+5 4E-5 1E-7 4F-4 4E-3
141m
62 Samarium-141~ | W, alf compounds 5E+4 2E+5 8E-5 2E-7 - -
St wall - - - 8E-4 8E-3
(BE+4)
62 Samarium-142° | W, all compounds 8E+3 3E+4 1E-5 4E-8 1E-4 1E-3
652 Samarium-145 | W, all compounds BE+3 SE+2 2E-7 7E-10 8E-5 8E-4
62 Samarium-146 | W, all compounds 1E+1 4E+2 1E-11 - ~ -
Bone surf Bone surf - 9E-14 3E-7 3E-6
(3E+1) {BE-2)
62 Samarium-147 W, all compounds 2E+1 4E-2 2E-11 - - -
Bone surf Bone surf - 1E-13 4AE-7 4E-6
(3E+1) {7TE-2)
62 Samarium-151 W, alt compotinds 1E+4 1E+2 4E-8 - - -
LL) wall Bone surf - 2£-10 2E-4 2E-3
{1E+4) (2E+2)
62 Samarium-153 W, all compounds 2E+3 3E+3 1E-B 4E£-9 - -
LLS walt - - - 3E-5 34
(2E+3)
652 Samarium-155- | W, all compounds BE+4 2E+5 9E-5 3E-7 - -
St wall - ~ - 1E-3 1E-2
(BE+4)
62 Samarivm-156 1 W, all compounds 5E4+3 QE+3 4E-6 1E-8 7E-5 TE-4
63 Europium-145 W, all compounds 2E+3 2E+3 8E-7 JE-9 2E-5 2E-4
63 Europium-146 W, all compounds 1E+3 1E+3 SE-7 2E-9 1E-5 1E-4
83 Europium-147 W, all compounds 3E+3 2E+3 7E-7 2E-9 4E-5 4E-4
53 Europium-148 W, all compounds 1E+3 4E+2 1E-7 5E-10 1E-5 1E-4
63 Europium-~149 W, all compounds 1E+4 3E+3 1E-6 4E-9 2E-4 2E-3
63 Europium-150 W, all scompounds 3E+3 8E+3 4E-5 1E-8 4E-5 4E-4
(12.62 h)
63 Europium-150 W, all compounds 8E+2 2E+1 8E-9 3E-11 1E-5 1E-4
(34.2 y) : :
63 Europium-152m | W, all compounds 3E+3 6E+3 3E-8 9E-9 4E-5 4E-4
63 Europium-152 W, all compounds 8E+2 2E+1 1E-8 3E-11 1E-5 1E-4
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L Table I}
Table it Lom e
_ ' Effluent Concentrations R%ee?::; t‘"
Atomic Radionuclide- S :FC!éss R k2 Gol. 11‘: Col. 2 . ' M’dn{hly‘
No, ~ TR o _lnh I Average
' o e v e ol A Water .| Concen-
| SR | ALey | RS @iy | G raton
63 Europium-154 W, ail compounds 5E+2 2E+1 3E-11 7E-6 7E-5
63 Europium-155 W, all compounds 4E+3 9E+1 - 5E-5 5E-4
- Bone surf - 2E-10 - -
(1E+2)
63 Europium-156 W, all compounds BE+2 5E+2 2E-7 6E-10 8E-6 8E-5
63 Europium-157 W, all compounds 2E+3 5E+3 2E-6 7E-9 3E-5 3E-4
63 Europium-158~ | W, all compounds 2E+4 BE+4 2E-5 8E-8 3E-4 3E-3
64 Gadolinium- D, all compounds BE+4 2E+5 BE-5 2E-7 - -
1452 except those given St walt - - - 6E-4 BE-3
for W (BE+4)
W, oxides, - 2E+5 7E-5 2E-7 - -
hydroxides, and
fiuorides
64 Gadofinium-146 | D, see ' °Gd 1E+3 1E+2 5E-8 2E-10 2E-5 2E-4
W, see - Gd - 3E+2 1E-7 4E-10 - -
64 Gadofinium-147 | D, see ©°Gd 2E+3 4E+3 2E-6 6E-G 3E-5 3E-4
W, see Gd - 4E+3 1E-6 5E-9 - .
64 Gadolinum-148 | D see °Gd 1E+1 8E-3 3E-12 - - R
Bone surf Bone surf - 2E-14 3E-7 3E-6
(2E+1) (2E+2)
W, see ' Gd - 3E-2 1E-11 - N »
- Bone surf - 8E-14 - -
(6E-2)
64 Gadolinium-149 | D, see ' ~Gd 3E+3 2E+3 9E-7 3E-9 4E-5 4E-4
W, see | Gd ~ 2E+3 1E-8 3E-9 - -
64 Gadolinium-151 | D, see ' Gd 6E+3 4E+2 2E-7 - gE-5 9F-4
- Bone surf - 8E-10 - -
i (??? 5E
W, see TGd - + -7 2E-9 - -
64 Gadolinium-152 | D, see ' Gd 2E+1 1E-2 4E-12 - - -
Bone surf Bone surf - 3E-14 4E-7 4E-6
(3E+1) (2E-2)
W, see ' Gd - 4E-2 2E-11 - N "
- Bone surf - 1E-13 - -
{8E-2)
64 Gadolinium-153 | D, see = °Gd 5E+3 1E+2 BE-8 - 6E-5 BE-4
- Bons surf - 3E-10 - -
ST ®
W,sese " Gd - + 2E-7 -10 - -
84 Gadolimium-159 | D see °Gd 3E+3 BE+3 3E6 1E-8 4E-5 AE-4
W, see ' Gd - BE+3 2E-6 8E9 - "
65 Terbium-147° | W, all compounds OE+3 3E+4 1E-5 5E-8 {E4 1E-3
B85 Terbium-149 W, all compounds 5E+3 TE+2 3E-7 1E-9 7E-5 7E-4
65 Terbium-150 W, all compounds 5E+3 2E+4 9E-6 JE-8 7E-5 7E-4
65 Terbium-151 W, all compounds AE+3 9E+3 4E-G 1E-8 5E-5 5E-4
85 Terbium-153 W, all compounds 5E+3 7E+3 3E-6 1E-8 7E-5 7E-4
65 Terbium-154 W, all compounds 2E+3 AE+3 2E-6 6E-0 2E-5 2E-4
65 Tetbium-155 W, all compounds BE+3 8E+3 3E-6 1E-8 B8E-5 B8E-4
65 Terbium-156m W, all compounds 2E+4 3E+4 1E-5 4E-8 2E-4 2E-3
(5.0 h)
65 Terbium-156m W, all compounds JE+3 8E+3 3E-6 1E-8 1E-4 1E-3
(24.4 h)
65 Terbium-156 W, all compounds 1E+3 1E+3 BE-7 2E-9 1E-5 1E-4
65 Terbium-157 W, all compounds SE+4 3E+2 1E-7 - - -
Li] wall Bone surf - 8E-10 7E-4 7E-3
(5E+4) (BE+2)
65 Terbium-158 W, afl compounds 1E+3 2E+1 8E-9 3E-11 2E-5 2E-4
65 Terbium-~160 W, ail compounds 8E+2 2E+2 9E-8 3E-10 1E-5 1E-4
85 Terbium-161 W, all compounds 2E+3 2E+3 TE-7 2E-9 - -
LLT wail - - - 3E-5 3E-4
(2E+3} )
66 Dysprosium- W, all compounds 9E+3 3E+4 1E-5 4E-8 1E-4 1E-3
155
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Table k. it Tabell | poaceecto
gd o S s Occupsl onial _\_/a_i_ues K Effluent Concentrations Sewers -
| Aomic | pogionucide | Class Gl 1 L Col2 | Col3 | Colf | Col2 | Monihly
- . Aoy | AHEOD oy ) (EIM) ) WOIm) F P
66 Dysprosium- W, alt compounds 2E+4 BE+4 3E-5 SE-8 3E-4 3E-3
157
66 Dysprosium- W, all compounds 1E+4 2E+3 1E-6 3E-9 2E-4 2E-3
159
86 Dysprosium- W, all compounds 1E+4 5E+4 2E-5 6E-8 2E-4 2E-3
165
66 Dysprosium- W, all compounds BE+2 TE+2 3E-7 1E-9 - -
166 LIt wall - - - 1E-5 1E-4
{BE+2)
67 Holrmium-155° W, all compounds 4E+4 2E+5 6E-5 2E-7 6E-4 6E-3
67 Holmium-157- | W, all compounds 3E+5 1E+6 BE-4 2E-6 4E-3 4E-2
87 Holmium-159° W, all compounds 2E+5 1E+6 4.4 1E-6 3E-3 3E-2
67 Holmium-161 W, all compounds 1E+5 4E+5 2E-4 BE-7 1E-3 1E-2
67 Ho&migm- W, all compounds 5E+4 3E+5 1E-4 4E-7 7E-4 7E-3
162m
67 Holmium-182 | W, all compounds 5E+5 2E+6 1E-3 3E-6 - -
St wall - - - 1E-2 1E-1
(BE+5)
87 Holmigm— W, all compounds 1E+5 3E+5 1E-4 4E-7 1E-3 1E-2
164m
67 Holmium-164% | W, all compounds 2E+5 BE+5 3E-4 9E-7 - -
Stwall - - - 3E-3 3E-2
{2E+5)
57 Holmium-168m | W, all compounds BE+2 7E+0 3E-9 9E-12 OE-6 9E-5
&7 Holmium-166 W, all compounds 9E+2 2E+3 7E-7 2E-9 - -
LLY wall - - - 1E-5 1E-4
(SE+2)
67 Holmium-167 W, all compounds 2E+4 6E+4 2E-5 8E-8 2E-4 2E-3
68 Erbium-161 W, all compounds 2E+4 6E+4 3E-5 SE-8 2E-4 2E-3
68 Erbium-165 W, all compounds BE+4 2E+5 8E-5 3E-7 9E-4 9E-3
68 Erbium-169 W, ail compounds 3E+3 3E+3 1E-6 4E-9 - ~
Lid wall - - - B5E-5 5E-4
(4E+3)
68 Erbium-171 W, all compounds AE+3 1E+4 4E-5 1E-8 5E-5 5E-4
68 Erbium-172 W, all compounds 1E+3 1E+3 BE-7 2E-9 - -
LiT wall - - - 2E-5 2E-4
{(1E+3)
89 Thulium-162° W, all compounds 7E+4 3E+5 1E-4 4E-7 - -
St wall - - - 1E-3 1E-2
{TE+4)
69 Thulium-166 W, all compounds 4E+3 1E+4 6E-6 2E-8 B8E-5 6E-4
69 Thulium-167 W, all compounds 2E+3 2E+3 8E-7 3E-9 - -
LLI wall - - - 3E-5 3E-4
(2E+3)
6o Thutium-170 W, all compounds 8E+2 2E+2 9E-8 3E-10 - -
LL! walt - - - 1E-5 1E-4
{1E+3}
69 Thulium-171 W, all compounds 1E+4 3E+2 1E-7 - - -
LLI wal) Bone surf - 8E-10 2E-4 2E-3
(1E+4) (BE+2)
69 Thulium-172 W, all compounds 7E+2 1E+3 5E-7 2E-§ - -
L wall - - - 1E-5 1E-4
(8E+2)
69 Thulium-173 W, all compounds 4E+3 1E+4 5E-6 2E-8 6E-5 BE-4
689 Thulium-175" W, alt compounds 7E+4 3E+5 1E-4 4E-7 - -
Stwall - - - 1E-3 1E-2
(9E+4)
70 Ytterbium-162° | W, all compounds 7E+4 3E+5 1E-4 4E-7 1E-3 1E-2
except those given
for Y
Y, oxides, - 3E+5 1E-4 4E-7 - -
hydroxides, and
fiuorides
70 Ytterbium-166 W, see °Yb 1E+3 2E+3 8E-7 3E-9 2E-5 2E-4
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B e Table il
A Table i g
. T e e e -| Releases to
R R [ | Efluent Concentrations | sp o
- Atomic | podiohuctide | - Class ¢ e Col3 . Co. 1 .1 Col2 1 - Monihly
No. S I i i ] ) : L b Average
T I bt AR L Water - Concen-
. dngestion . b0 Lot b PACT E wioumy L fucimty | < tration:
Aoy | SHOEY ] gomy | WOD ) BRI
Y, see Py - 2E+3 8E-7 3E9 N -
70 Yiterbium-167° | W, see "“Yb 3E+5 8E+5 3E-4 1E-6 4E3 4E-2
: Y, see “Yh - 7E+5 3E-4 1E-6 - -
70 Ytterbium-169 | W, ses ' Yb 2E+3 8E+2 4E-7 1E-9 2E-5 2E-4
Y,se8 0 - 7E+2 3E7 1E-9 - By
70 Ytterbium-175 | W, see " “Yb 3E+3 4E+3 1E-6 5E-9 - -
LLf wall - - - 4E-5 4E-4
(3E+3)
Y see ey - 3E+3 1E-6 5E-9 - -
70 Yiterbium-177" | W, see ' “Yb 2E+4 BE+d 2E5 7E-8 E-4 2E-3
Y, 506 ' °Yb - BE+4 2E-5 6E-8 - :
70 Yterbium-178" | W, ses Yb 1E+4 4E+4 2E-5 6E-8 2E-4 2E-3
Y. see "D - 4E+4 2E-5 5E-8 - -
71 Lutetium-169 W, all compounds 3E+3 4E+3 2E-6 BE-9 3E5 3E-4
except those given
for Y
Y, oxides, : 4E+3 JE-6 BE-0 » -
hydroxides, and
fluorides
71 Lutetium-170 W, see Ly 1E+3 JE+3 9E7 3E-9 2E-5 -4
Y. see PLu - 2E+3 8E-7 - 3E-§ - -
71 Lutetium-171 W, see Lu 2E+3 ZE+3 8E-7 3E9 3E5 3E4
Y, ses &y - 2E+3 8E-7 3E-8 - -
71 Lutetium-172 W, see "Lu 1E+3 1E+3 BE-7 2E-9 1E5 1E-4
Y. see oLy - 1E+3 BE-7 2E9 - -
71 Lutetium-173 W.see Ly 5E+3 3E+2 1E-7 - 7E-5 7E-4
- Bone surf - 8E-10 - -
(5E+2)
Y, see °Lu - 3E+2 1E-7 4E-10 - -
71 Lutetium-174m | W, see "Lu 2E+3 2E+2 1E-7 B B B
LL] walt Bone surf - 5E-10 4E-5 4E-4
(3E+3) (3E+2)
Y, see Lu - 2E+2 9E-8 3E10 N :
71 Lutetium-174 | W, see "Lu BE+3 1E+2 5E-8 N 7E-5 7E-4
- Bone surf - 3E-10 - -
(2E+2)
Y, see ST - 2E+2 B6E-8 2E-10 - -
71 Lutetium-176m | W. see "*Lu 8E+3 3E+4 1E-5 3E-8 1E-4 1E-3
Y, see o Lu - 2E+4 9EB 3E-8 ) "
71 Lutetium-176 W, see Lu 7E+2 5E+D 2E-9 ~ 1E-6 1E-4
- Bone surf - 2E-11 - -
(1E+1)
Y, see TLu - 8E+0 3E-9 1E-11 - -
71 Lutefium-177m | W, see " Lu TEA2 1E+2 5E-8 : 165 1E-4
- Bone surf - 2E-10 - -
(1E+2)
Y see G - 8E+1 3E-8 1E-10 - -
71 Lutetium-177 W, see oLy 2E+3 7E+3 9E-7 3E-D - :
Ll wall ; : - 4E5 4E-4
(3E+3)
Y, see > Lu - 2E+3 SE-7 3E-9 - -
71 Lutetium-178m° | W, see '~ Lu 5E+4 2E+5 BE-5 3E-7 - -
St. wall - - - 8E4 8E-3
{6E+4)
Y, see oLy - 2E+5 7E-5 267 - X
71 tutetium-178° | W, see "Ly AE+4 1E+5 5E-5 2E-7 B -
Stwall - - ) 6E-4 6E-3
{4E+4)
Y, see T3 4 - 1E+5 5E-5 2E-7 - -
71 Lutetium-179 W, see oLy 6E+3 2E+4 8E6 3E8 9E-5 9E-4
Y, see oy - 2E+4 GE-B 3E-8 - -
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“Tablel. 0 0| Table II: __,}R;:Zfeg'to
_ . Occupat!onai Vajues; Efﬂuent Concentrations " Gewars -
“Atomic 1 s gl Cof 20 Col 3 Col 1 Col 2. 1. Monthly -
No, .| Redionuclide - . Class: T Taheiaton ]\ Average
: 1 g A B f Aﬂ" LW ter Congen-
- lngestion | o oo ol DAC —- Pl
- 4 AL (pGiy (uC!!mi) (pCa/ml) frafionr
| . ‘ L ALG] TR il | (uCirmi)
72 Hafnium-170 D, all compounds 3E+3 GE+3 2E-8 8E-Q 4E-5 4E-4
except those given
for W
W, oxides, - S5E+3 2E-6 6E-O ~ -
hydroxides,
carbides, and
nitrates
72 | Hafium-172 | D, see " °Hf 1E+3 9E+0 4E-8 - 2E-5 2E-4
- Bone surf - 3E-11 - -
(2E+1)
W, see ' Hf - 4E+1 2E-8 - - -
- Bone surf - 8E-11 - -
(6E+1)
72 Hafnivm-173 D, see " UHf BE+3 1E+4 5E-6 2E-8 7E5 TE-4
W, see ' OHf - 1E+4 5E-6 2E-8 - -
72 Hafnium-175 D, see ' HE 3E+3 GE+2 4E-7 - 4E5 4E-4
- Bone surf - 1E€-9 - -
1E+3
W, see ' Hf - (1E+3) 5E-7 2E-9 - -
72 Hafnium-177m° | D, see ' 'Hf 2E+4 BE+4 2E-5 8E-8 3E-4 3E-3
W, see ' HF - 9E+4 4E5 1E-7 - N
72 Hafnium-178m | D, see = "Hf 3E+2 1E+D 5E-10 - 3E-6 3E-5
- Bone surf - 3E.12 - -
(2E+0)
W, see | UHf - 5E+0 2E-9 " N N
- Bone surf - 1E-11 - -
{9E+()
72 Hafnium-179m | D, see ' Hf 1E+3 3E+2 1E-7 - 1E-5 1E-4
- Bone surf - 8E-10 - -
BE+2
W, see | °Hf - (6E+2) 367 TBE-10 N .
72 Hafnium-180m | D, see ' °Hf 7E+3 2E+4 9E6 3E-8 1E-4 1E-3
W, sea | HF - 3E+4 1E-5 4E-8 N .
72 Hafnium-181 D, see Tous 1E+3 2E+2 7E-8 - 2E-5 2E-4
- Bone surf - oE-10 - -
AE+2
W, see ' Hf - (4E+2) 2E-7 5E-10 - N
72 Hafnium-182m° | D, see ' Hf E+4 9E+4 4E-5 1E-7 5E-4 5E-3
W, see | CHf - 1E+5 GE-5 2E-7 - -
72 Hafnium-182 D, see ' UHf 2E4+2 8E-1 3E-10 - - -
Bone surf Bone surf - 2£-12 5E-6 5E-5
{4E+2} (2E+0}
W, see | Hf - 3E+0 1E-9 . " :
- Bone susf - 1E-11 - -
(TE+0)
72 Hafnium-183° D, see U 2E+4 BE+4 2E-5 6E-8 3E-4 3E-3
W, see ' Hf - BE+4 2E5 8E-8 - N
72 Hafnium-184 D, see | "UHF " 2E+3 8E+3 3E-6 1E-8 3E-5 3E-4
W, see ' Hi - 6E+3 3E6 9E-9 - -
73 Tantalum-172° | W, all compounds 4E+4 1E+5 5E-5 2E-7 5E-4 5E-3
except those given
forY
Y, elemental Ta, - 1E+5 4E-§ 1E-7 - -
oxides, hydroxides,
halides, carbides,
nitrates, and
nitrides
73 Tantalum-173 | W, see " *Ta 7E+3 ZE+4 BE6 3E-8 9E-5 9E-4
Y, ses ' Ta . 2E+4 7E-6 2E-8 - -
73 Tantalum-174~ | W, see '“Ta 3E+4 1E+5 4E5 1E-7 AE-4 4E-3
Y, see “Ta - 9E+4 T AE-5 1E7 - .
73 Tantalum-175 | W, see | °Ta 6E+3 2E+4 7E-6 2E-8 BE-5 8E-4
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g Tabet o Taden | o 8
B U OcoupalionalVaies | - | Efuent Concentrations | Tl
Atomic | 5. diﬁnublide . Class © Lo Gl b i ] GOI.?.'S'_ L Col 171~ Col2 -| Monthly

No. | TR ST o [ hdlalon T R T Average
Y, see WZTa - 1E+4 BE-6 2E-8 - -

73 Tantalum-176 | W, see ' “Ta 4E+3 1E+4 5E6 2E-8 5E-5 5E-4
Y, see T"zTa - 1E+4 5E-6 2E-8 - -

73 Tantalum-177 W, see '“Ta 1E+4 2E+4 8E-6 3E-8 2E-4 2E-3
Y,see ' ‘Ta - 2E+4 7E-6 2E-8 . -

73 Tantalum-178 | W, see '“Ta 2E+4 GE+4 4E-5 1E-7 2E-4 2E-3
Y,see “Ta - TE+4 3E-5 1E-7 - -

73 Tantalum-179 | W, see "' “Ta 2E+4 5E+3 2E-6 8E-9 3E-4 3E-3
Y,see ‘Ta . 9E+2 4E-7 1E-9 - -

73 Tantalum-180m | W.see ' “Ta 2E+4 7E+4 3E-5 9E-8 3E-4 3E-3
Y, see  ‘Ta - BE+4 2E-5 8E-8 " :

73 Tantalum-180 | W, see “Ta 1E+3 4E+2 2E-7 8E-10 2E-5 2E-4
Y, see '‘Ta - 2E+1 1E-8 3E-T1 : -

73 Tantalum- W, see '“Ta 2E+5 5E+5 2E-4 8E-7 - -

182m? Stwafl - - X 3E-3 3E-2
{2E+5)
Y, see ita - 4E+5 2E-4 6E-7 - -

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

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

LL wall - - - 2E-5 2E-4
{1E+3)
Y, see “Ta - 1E+3 4E-7 1E-9 . -

73 Tantalum-184 W, see “Ta 2E+3 5E+3 2E-6 8E-9 3E-5 3E-4
Y. see "Ta - 5E+3 2E-6 TE-S - -

73 Tantalum-185° | W, see ''“Ta 3E+4 7E+4 3E5 1E-7 4E4 4E-3
Y, see s - 6E+4 3E-5 SE-8 - -

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

St wall - - - 1E-3 1E-2
Y,see '‘Ta (7E-+4) 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, aft compounds 2E+4 SE+4 4E-5 1E-7 3E-4 3E-3

74 Tungsten-178 D, all compounds 5E+3 2E+4 B8E-6 3E-8 7E-5 7E-4

74 Tungsten-1 79° | D, afl compounds 5E+5 2E+6 7E-4 2E-6 TE-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 - -

LL} walt - - - 4E-5 4E-4
(3E+3)
74 Tungsten-187 D, all compounds 2E+3 9E+3 4E-6 1E-8 3E-5 3E-4
74 Tungsten-188 D, all compounds 4E+2 1E+3 5E-7 2E-9 - -
LLS wall - - - 7E-6 7E-5
(5E+2)

75 Rhenium-177° | D, all compounds OE+4 3E+5 1E-4 4E-7 - -
except those given St wall - - - 2E-3 2E-2
for W {1E+5}

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

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

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

(127 h) W, see "R N 2E+4 6E-6 2E-8 - -
75 Rhenium-182 D. see " Re 1E+3 2E+3 1E-6 3E-9 2E-5 2E4
(64.0 1) W, see ' Re - 2E+3 9E-7 3E-9 - -
75 Rhenium-184m | D see |/ 'Re 2E+3 3E+3 1E6 4E-9 3E-5 3E4
S8-7039 (July 2010) RDA 1693

83




: - Occupational Values. - Effiuent Concentrations ,es agses
o . ‘ ) ‘ ST Ty R ewers
Aformic | Radionucide Class - _Colf. | Cot2 | Col3 1 Colf Col. 2 Monthly
No... : 4 SR " Oral b __Inhalation ‘ e : gverage

. : TR TGN Air ater oneet-

-+ Ingestion .} . L0 F  DAG N ] i
AT ey, 1 AU G an L (UCHmY) 1 (uCifmiy fration
SRR ) W U S il B 7
W, see "'Re - + - 8E-10 - -
75 Rhenium.184 D, see ' 'Re 2E+3 4AE+3 1E-6 5E-9 3E-5 3E4
W, see ' 'Re - 1E+3 6E-7 2E-9 B -
75 Rhenium-186m | D. see ' Re 1E+3 2E+3 7E-7 - - -
Stwall St wall - 3E-9 2E-5 2E-4
o (2E+3) {2E+3)
W, see ''Re - 2e+2 6E-8 2E-10 - -
75 Rhenium-136 D, see ' Re 2E+3 3E+3 1E-6 4E-9 3E-5 3E-4 |
W, see ' 'Re - 2E+3 7E-7 2E-9 , -
75 Rhenium-187 D, see ''Re BE+5 8E+5 4E-4 - 8E-3 8E-2
- Stwall - 1E-6 - -
9E+5
W, see ' 'Re . (1E+5) 4E-5 1E-7 B -
75 Rhenigm- D, see ''Re 8E+4 1E+5 8E-5 2E-7 1E-3 1E-2
188m W, see ' Re - 1E+5 BE-5 2E-7 - :
75 Rhenium-188 D, see " 'Re 2E+3 3E+3 1E-6 4E-9 2E-5 2E-4
W, see ' Re - 3E+3 1E-6 4E-9 - -
75 Rhenium-189 D, ses ' 'Re 3E+3 5E+3 2E-6 7E-9 4E-5 4E-4
W, see ' 'Re - 4E+3 2E-6 6E-9 - -
76 Osmium-180° D, all compounds 1E+5 4E+5 2E-4 5E-7 1E-3 1E-2
except those given
forWandY
W, halides and - SE+5 2E-4 7E-7 - -
nitrates
Y, oxides and - S5E+5 2E-4 6E-7 - -
hydroxides
76 Osmium-181° D, see °Os 1E+4 4E+4 2E-5 6E-8 2F-4 2E-3
W, see 0-Os - SE+4 2E-5 6E-8 - .
Y, see "Os - 4E+4 2E-5 BE-8 - -
76 Osmium-182 D, see Os 2E+3 BE+3 2E-6 BE-9 3E-5 3E-4
W, see ' COs - 4E+3 2E-8 6E-9 - -
Y, see °0s - 4E+3 2E-8 6E-9 - N
76 Osmium-185 D, see 'Ds 2E+3 SE+2 2E-7 7E-10 3E-5 3E-4
W, see | °Os - BE+2Z 3E-7 1E-D - -
. Y, see °°Os - BE+2 3E-7 1E-9 N -
76 Osmium-185m | D, see ""Os BE+4 2E+5 1E-4 3E-7 1E-3 1E-2
W, see ' Os - 2E+5 9E-5 3E7 - -
Y, see Os - 2E+5 7E-6 2E7 N -
78 Osmium-191m | D, see ' °Os TE+4 3E+4 1E-5 4E-8 2E-4 2E-3
W, see ' Os - 2E+4 8EB 3E-8 - -
Y. see 00s - 2E+4 7E6 2E-8 N .
76 Osmium-191 D, see "°0s 2E+3 2E+3 OF-7 3E-9 - -
Lt wall - - - 3E-5 3E-4
(3E+3)
W, see °°0s - 2643 7E-7 2E-9 : :
Y, see 00O - 1E+3 BE-7 7EQ - .
76 Osmiom-193 D, see 'Os 2E+3 5E+3 2E-6 6E-9 - -
LL wall - - - 2E-5 2E-4
(2E+3)
W, see | Os - 3E+3 1E-6 4E-9 - -
Y, see " Os - 3E+3 1E-6 2E9 - -
76 QOsmium-194 D, see "0 4E+2 4E+1 2E-8 6E-11 - -
LL1 walt - - - 8E-6 8E-5
(BE+2)
W, see 08 - 6E+1 2E-8 8E-11 B -
Y, see °0s - 8E+0 3E9 TE11 : :
77 Iridium-182° D, all compounds AE+4 1E+5 5E-5 2E-7 - -
except those given St wall - - - 6E-4 BE-3
forwandyY (4E+4)
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Atomic . . Radionuclide Cié_ss_ C°’1 1 Col 2T QQI' 3 - Co!1 Co-’j,2~ Monthly
e o * B | omr . p—mhagen i Ar |- y‘\l\:lat r égi;i%e
“ingestion [ . oA pAGT o], A o yvater o Loneen-
o R e il R R I
W, halides, . 2E+5 6E-5 2E-7 - -
nitrates, and
metallic iridium
Y, oxides and - 1E+5 5E-5 2E-7 - -
hydroxides
77 Tridium-184 D, see "%y 8E+3 2E+4 1ES 3E-8 16-4 1E-3
W, see - 3E+4 1E-5 5E-8 N -
Y. see B - 3E+4 1E-5 4E-8 - -
77 Iridium-186 D, see SE+3 1E+4 5E-6 2E-8 7E5 7E-4
W, see ' ir - 1E+4 5E-6 2E-8 - -
Y, see CAr - 1E+4 4E-6 1E-8 - -
77 Iridium-186 D, see It 2E+3 8E+3 3E-6 1E8 3E-5 3E-4
W, see "o - GE+3 3E-6 9E-9 - "
Y, see r - B6E+3 2E-6 8E-0 - -
77 Iridium~187 D, see B2y 1E+4 3E+4 1E-5 5E-8 1E-4 1E-3
W, see i - 3E+4 1E-8 4E-8 - -
Y, see U - 3E+4 1E-5 4E-8 - -
77 Iridium-188 D, see B4, 2E+3 5E+3 2E-6 BE-S 3E-5 3E-4
W, see o Ir X 4E+3 1E-6 5E-Q - B,
Y, see ir - 3E+3 1E-8 5E-9 - -
77 iridium-169 D, see “ar 5E+3 BE+3 2E-6 7E-9 - B
LLwall - - - TE-5 7E-4
{5E+3)
W, see I . 4E+3 2E-6 5E-9 N B
Y, see ' ir - 4E+3 1E-6 5E-G - -
77 ridium-190m> | D, see r 2E+5 2E+5 8E-5 3E-7 2E-3 2E-2
W, see ' dr - 2E+5 9E-5 3E7 . -
Y, see e, - 2E+5 8E-5 3E-7 - -
77 iridium-190 D, see oy TE+3 GE+2 4E7 =) 1€-5 1E-4
W, sea -Ir - 1E+3 4E7 1E9 . -
Y, see it - 9E+2 4E7 1E-9 - -
77 tridium-192m D, see 182, 3E+3 9E+1 4E-8 1E-10 4E-5 4E-4
W, see ' Ir - 2E+2 9E-8 3E-1D - A
Y, see 2, - 2E+1 BE-8 2E-11 - -
77 Iridium-192 D, see "r 9E+2 3E+2 1E-7 4E1D 1E5 1E-4
W, see T2 - 442 2E-7 BE-10 - -
Y, see Iy - 2E+2 9E-8 3E-10 B .
77 iridiom-194m D, see r BE+2 9E+1 4E8 1E-10 9E6 9E5
W, see " Ir - 2E+2 7E-8 2E-10 - -
Y, see ' - 1E+2 4E8 1E-10 . N
77 Iridium-194 D, see r TE+3 3E+3 1E-6 4E-9 1E-5 1E-4
W, see T - 2E+3 9E-7 3E-9 - -
Y, see 184, - 2E+3 BE-7 3E-9 - -
77 Iridium-195m D, see D4r 8E+3 2E+4 1E-5 3E-8 1E-4 1E-3
W, see 'lr - JE+4 1E-5 4E-8 - -
Y, see - 2E+4 9E-6 3E-8 - -
77 Iridium-195 D, see 1E+4 AE+4 2E-5 6E-8 2E-4 2E-3
W, see T - 5E+4 2E.5 7E-8 - -
Y, see Yy - 4E+4 2E-5 GE-8 - - ]
78 Platinum-186 D, ail compounds 1E+4 4E+4 2E-5 SE-8 2E-4 2E-3
78 Platinum-188 £, alt compounds 2E+3 2E+3 7E-7 2E-9 2E-5 2E-4
78 Platinum-189 D, ail compounds 1E+4 3E+4 1E-8 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, alf compounds IE+3 GE+3 3E-6 8E-9 - -
Litwall - ~ - 4E-5 4E-4
{IE+4)
78 Platinum-193 D, all compounds 4E+4 2E+4 1E£-5 3E-8 - -
LL1 wall - - - 6E-4 6E-3
(SE+4)
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78 Platinum-195m | D, ail compounds 2E+3 4E+3 2E-6 GE-9 - -
L wall - - - 3E-5 3E-4
(2E+3)
78 Platingm— D, all compounds 2E+4 4E+4 2E-5 6E-8 2E-4 2E-3
197m
78 Platinum-197 D, all compounds 3E+3 1E+4 4E-6 1E-8 4E-5 4E-4
78 Piatinum-199° D, all compounds S5E+4 1E+5 6E-5 2E-7 TE-4 7E-3
78 Platinum-200 D, alt compounds 1E+3 3E+3 1E-6 5E-9 2E-5 2E-4
79 Gold-193 D, all compounds 9E+3 3E+4 1E-5 4E-B 1E-4 1E-3
except those given
for Wand Y
W, halides and - 2E+4 9E-6 3E-8 - -
nifrates
Y, oxides and - 2E+4 8E-6 3E-8 - -
hydroxides -
79 Gold-194 D, see ' Au 3E+3 8E+3 3E-6 1E-8 4E-5 4E-4
W, see au ~ 5E+3 2E-8 8E-9 - ~
Y, see Ay - 5E+3 2E-6 7E-9 - -
79 Gold-195 D, see AU 5E+3 1E+4 5E-6 2E-8 7E-5 7E-4
W, see Au - 1E+3 6E-7 2E-9 - -
Y, see AU - 4E+2 2E.7 BE-10 - -
79 Gold-198m D, see  Au 1E+3 3E+3 1E-6 4E-9 1E-5 1E-4
W, see au - 1E+3 5E-7 2E-9 - -
Y, see A - 1E+3 | 5E-7 2E-9 - -
79 Gold-198 D, see Ay 1E+3 4E+3 2E6 5E-9 2E-5 2E-4
W, see AU - 2E+3 8E-7 3E-9 - -
Y, see ™an - 2E+3 TE-7 2E-8 - -
79 Gold-199 D, see AU 3E+3 9E+3 4E-6 1E-8 - -
LL] walt - - - 4E-5 4E-4
(3E+3)
W, see AU - 4E+3 2E-6 BE-9 - -
Y, see a0 - 4E+3 2E-6 5E-9 - -
79 Gold-200m D, see -Au 1E+3 4E+3 1E-6 5E-9 2E-5 2E-4
W, see Ay - 3E+3 1E-6 4E-9 - -
Y, see Au - 2E+4 1E6 3E9 - -
79 Gold-200" D, see " Au 3E+4 BE+4 3E5 9E-8 4E-4 4E-3
W, see AU - 8E+4 3E5 1E-7 - ¥
Y, see AU - TE+4 3E-5 1E-7 - -
79 Gold-201° D, see AU 7E+4 2E+5 9E-5 3E-7 - -
St wall - - - 1E-3 1E-2
(9E+4) .
W, see ' Au - 2E+5 1E-4 3E7 - .
Y, see au - 2E+5 9E-5 3E-7 ~ -
80 Mercury-193m Vapor - 8E+3 4E-8 1E-8 - -
Organic D 4E+3 1E+4 5E-8 2E-8 6E-5 BE-4
D, sulfates 3E+3 9E+3 4F-6 1E-8 4E-5 4E-4
W, oxides, - 8E+3 3E-8 1E-8 - -
hydroxides,
halides, nitrates,
and sulfides
80 Mercury-193 Vapor - 3E+4 1E-5 4E-8 - -
Organic D 2E+4 BE+4 3E-5 9E-8 3E-4 3E-3
D, see “"’”’Hg 2E+4 4E+4 2E-5 6E-8 2E-4 2E-3
[ W, see "Hg - 4E+4 2E-5 6E-8 - -
80 Mercury-194 Vapor - 3E+1 1E-8 4E-11 - -
Organic D 2E+1 3E+1 1E-8 4E-11 2E.7 2E-6
D, see ’“Hg 8E+2 4E+1 2E-8 BE-11 1E-5 1E-4
W, see " Hg - 1E+2 5E-8 2E-10 - -
80 Mercury-195m Vapor - 4E+3 2E-6 GE-9 - -
Organic D 3E+3 BE+3 3E-6 8E-9 4E-5 4E-4
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B s ‘q_‘_cgupatmnai Vai%gs i Efﬂuer_;_t“Con_centr‘ataqns . Sewers
. Atomic PN URCEY RIS R S 1 ' Sl Cob3 T eolt ~_Cot 2 | ° Monthh
No. |’ Radionuclide 1 pig?%} a0 e T S A A Ayeragj; 7
- | tngestion P Ty o B Water . Concen:
T SOALT(ED) . A WeH 4 (Ui, e ’{m') " '3-(»“9"'-".’-’? (:fg'%) B
D, see - Hg 2E+3 5E+3 IE6 7E-9 3E-5 3E-4
W, see manHQ - AE+3 2E-8 5€-9 - -
80 Mercury-185 Vapor - 3E+4 1E-5 AE-8 - -
Organic D 2E+4 5E+4 2E-5 6E-8 2E-4 2E-3
D, see ' Hg 1E+4 4E+4 1E-5 5E-8 2E-4 2E-3
W, see " Hg - 3E+4 1E-5 5E-8 . ¥
8¢ Mercury-197m Vapor - SE+3 2E-6 7E-9 - -
Crganic D 4E+3 9E+3 4E-5 1E-8 5E-5. 5E-4
D. see " “"Hg 3E+3 7E+3 3E6 1E-8 4E5 4E-4
W, see " Hg . BE+3 2E-6 7E-9 - "
80 Mercury-197 Vapor - 8E+3 4E-6 1E-8 ~ -
Organic D TE+3 1E+4 6E-6 2E-8 9E-5 9E-4
D, see ' "Hg 6E+3 1E+4 5E-6 2E-8 8E-5 8E-4
W, see " "Hg - GE+3 4EB 1E-8 . -
80 Mercury-1 9om- Vapor - 8E+4 3E-5 1E-7 - -
Organic D BE+4 2E+5 7E-5 2E-7 - -
St wall - - - 1E-3 1E-2
{1E+5)
D, seeijg 6E+4 1E+5 GE-5 2E-7 8E-4 8E-3
W, see meg - 2E+5 TE-5 2E-7 - -
80 Mercury-203 Vapor - B8E+2 4E-7 1E-9 - -
Qrganic D 5E+2 8E+2 3E-7 1E-9 7TE-6 7E-6
D, see " Hg 2E+3 1E+3 5E-7 2E-9 3E-5 3E-4
W, see " Hg - TE+3 BE-7 2E9 - N
81 Thalium-194m® | D, all compounds 5E+4 2E+5 5E-5 2E-7 - -
St wall - - - 1E-3 1E-2
(7E+4)
81 Thallium-194> D, all compounds 3E+5 6E+5 2E-4 8E-7 - -
Stwall - - - 4E-3 4E-2
{3E+5)
81 Thallium-185~ 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-198m~ | D, all compounds 3E+4 5E+4 2E-8 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-189 D, all compounds BE+4 8E+4 4E-5 1E-7 OE-4 9E-3
81 Thallium-200 D, ail 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 8E-7 3E-8 2E-5 2E-4
82 Lead-195m~ D, all compounds 6E+4 2E+5 8E-5 3E-7 8E-4 8E-3
82 Lead-198 D, all compounds 3E+4 BE+4 3E-5 9E-8 4E-4 4E-3
82 Lead-199° D, all compounds 2E+4 7E+4 3E-5 1E-7 3E-4 3E-3
82 Lead-200 D, all compounds 3E+3 6E+3 3E-8 SE-9 4E-5 4E-4
82 L.ead-201 D, all compounds 7E+3 2E+4 8E-B 3E-8 1E-4 1E-3
82 Lead-202m D, ail compounds 9E+3 3E+4 1E-5 4E-8 1E-4 1E-3
82 Lead-202 D, all compounds 1E+2 5E+1 2E-8 7E-11 2E-6 2E-5
82 Lead-203 D, all compounds 5E+3 QE+3 AE-6 1E-8 7E-5 7E-4
82 Lead-205 D, all compounds 4E+3 1E+3 BE-7 2E-G 5E-5 5E-4
82 Lead-209 D, all compounds 2E+4 BE+4 2E-5 8E-8 3E-4 3E-3
82 Lead-210 D, all compounds BE-1 2E-~1 1E-10 - - -
Bone surf | Bone surf - 6E-13 1E-8 1E-7
(1E+0) {(4E-1)
' 82 Lead-211% D, alt compounds 1E+4 BE+2 3E-7 9E-10 2E-4 2E-3
82 Lead-212 D, alt compounds 8E+1 IE+1 1E-8 5E-11 - -
Bone surf - - - 2E-6 2E-5
(E+2)
82 Lead-214% D, alf compounds GE+3 8E+2 3E-7 1E-9 1E-4 1E-3
83 Bismuth-2002 D, nitrates 3E+4 SE+4 4E-5 1E.7 4E-4 4E-3
W, all other - 1E+5 4E-5 1E-7 - -
compounds
83 Bismuth-201" D, see B 1E+4 3E+4 1E-5 4E-8 2E-4 2E-3
S8-7039 {July 2010} 87 RDA 1693




Tablel oot L Tablelh Releases o
. . Qccupational Valyes - - | «Effiuent Concentrations | Sewers
Atomic: 1. "Radionuctide . Class 2L Col3 | Colf [ 'ColZ” I Monfily
, NO : . R L | R : o A_V_erag_e
o o Spag e |2, AE o} Water ) Concen-
R SpALHECD L ey | UMD uClmi) | frafion
—— S s W e (UCHil)
W, see = BI - 4E+4 2E-5 5E-8 - -
83 Bismuth-202° | D, see * B 1E+4 4E+4 2E-5 6E-8 2E-4 2E.3
W, see ° Bi - BE+4 3E5 1E-7 - "
83 Bismuth-203 D, see ~ OB 2E+3 TE+3 3E-6 9E-9 3E-5 3E-4
W, see © B - 6E+3 3E-6 9E-9 " -
83 Bismuth-205 D, see - Bi 1E+3 3E+3 1E-6 3E-5 2E-5 2E-4
W, see ~Bi - 1E+3 5E-7 2E-§ - -
83 Bismuth-206 D, see 0B BE+2 1E+3 BE-7 2E-9 9E-8 9E-5
W, see T B - 9E+2 AE7 1E-9 - N
83 Bismuth-207 D, see <" B 1E+3 2E+3 7E-7 2E-9 1E-5 1E-4
W, see B - 4E+2 1E7 5E-10 - ,
83 Bismuth-210m | D, see = Bi 4E+1 5E+0 2E-9 - - -
Kidneys Kidneys - 9E-12 8E-7 8E-6
- (BE+1) {BE+0)
W, see “ Bi - 7E-1 3E-10 9E-13 - -
83 Bismuth-210 D, see " Bi 8E+2 2E+2 1E-7 - 1E-5 1E-4
- Kidneys - 5E-10 - -
200 (‘;E+2)
W, see " Bi - E+1 1E-8 4E-11 - -
83 Bismuth-212° D, see ~"'Bi 5E+3 2E+2 1E-7 3E-10 7E-5 7E-4
W, see - Bi - 3E+2 1E7 4E-10 - -
83 Bismuth-213° | D, see ~'Bj TE+3 3E+2 1E-7 4E-10 1E-4 1E-3
W, see * B - 4E+2 E-7 5E-10 N -
83 Bismuth-214° | D, see * ' Bi 2E+4 BE+2 3E-7 1E-9 - -
St walt - - - 3E-4 3E-3
200 (2E+4)
W, see © Bi - SE-2 4E-7 1E-9 - -
84 Polonium-203° | D, all compounds 3E+4 6E+4 3E-5 9E-8 3E-4 3E-3
except those given
for W
W, oxides, - 9E+4 4E-5 1E-7 - -
hydroxides, and
nitrates
84 Polonium-205° | D, see ~Po 2E+4 4E+4 2E-5 5E-8 3E-4 3E-3
W, see ~ Po - 7E+4 3E5 TE7 . N
84 Polonium-207 D, ses “Po 8E+3 3E+4 1E-5 3E-8 1E-4 1E-3
W, see - Po - 3E+4 1E-5 4E-8 - -
T 84 Polonium-210 D, see “"Po IEHD BE-1 3E-10 9E-13 4E-8 AE-7
W, see - Po - 6E-1 3E-10 9E-13 - -
85 Astatine-207°  |_D, halides 6E+3 3E+3 1E-6 4E9 BE-5 8E4
W - 2E+3 9E-7 3E-§ - -
85 Astatine-211 ), halides 1E+2 8E+1 3E-8 1E-10 2E-6 2E-5
W - SE+1 2E-8 8E-11 - -
86 Radon-220 With daughters - 2E+4 7E-6 2E-8 - -
removed
With daughters - 2E+1 9E-9 3E-11 ~ -
present {or 12 {or 1.0
w!orkﬂ?g working
Ve level)
months)
86 Radon-222 With daughters - 1E+4 4E-6 1E-8 - -
ramoved
With daughters - 1E+2 3E-8 1E-10 - -
present {or 4 {or 0.33
W:Jfki':g working
eve level)
months)
87 Francium-222° | D, all compounds 2E+3 5E+2 2E-7 BE-10 3E-5 3E-4
87 Francium-223° D, alt compounds 6E+2 8E+2 3E-7 1E-9 8E-6 8E-5
88 Radium-223 W, all compounds 5E+0 7E-1 JE-10 SE-13 - ~
Bone surf - - - 1E-7 1£-6
(9E+0}
S8-7039 (July 2010) RDA 1693

88

o . 8=




G Tablell ¢ ... Tablell - R;zgi;glm
. o : .+ Occupationat Values ! Effiuent Concentrafions - Sewers

Atomic | oo dién;.i clide g cl dss I 3 [ Co.‘ 3 1 Col 1 - _Col. 2 N ‘Mqh{hfy._ ‘

No. T c T Irihalation i R D Average.
b oo oo page | A g Water .t Concen-

‘ CALLQC | sy | MCHMD | uCim) - o tration
- e Lo ) SRR P e (G

88 Radium-224 W, alt compounds 2E+0 TE-10 2E-12 - -
Bone surf - - - 2E-7 2E-6
(2E+1)

88 Radium-~225 W, all compounds S8E+D TE-1 3E-10 9E-13 - -

Bone surf - - - 2E-7 2E.6
{(2E+1)
B8 Radium-226 W, all compounds 2E+0 BE-1 3E-10 SE-13 - -
Bone surf - - - 6E-8 GE-7
(5E+0)
88 Radium-227° W, alt compounds 2E+4 1E+4 6E-6 - - -
Bone susf Bone surf - 3E-8 3E-4 3E-3
{2E+4) (2E+4)
a8 Radium-228 W, all compounds 2E+0 1E+0 5E-10 2E-12 - -
Bone surf ~ - - 6E-8 G6E-7
(4E+0)

89 Actinium-224 D, alt compounds 2E+3 3E+1 1E-8 - ~ -
except those given LLI wall Bone surf ~ 56-11 3JE-8 3E-4
forWand Y {2E+3) {4E+1)

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

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

89 Actinium-225 D, see “"Ac BE+1 3E-1 1E-10 - - -

LL1 wadl Bone susf - 7E-13 TE-7 TE-6
(5E+1) (5E-1)
W, see ““Ac - 6E-1 3E-10 9E-13 . .
Y, see “ne - 6E-1 3E-10 9E-13 - -
89 Actinium-226 D, see “Ac 1E+2 3E+0 = - - -
Lid wall Bone surf - 5E-12 2E-6 2E-5
(1E+2) {4E+0)
W, see “2Ac - 5E+0 2E-9 7E-12 - -
Y, see 224/1\(; - 5E+G 2E-9 6E-12 - -
89 Actinium-227 D, see “ Ac 2E-1 4E-4 2E-13 - - -
Bone surf Bone surf - 1E-15 5E-9 5E-8
(4E-1) (8E-4)
W, see Zzzf;!!.(; - 2E-3 7E-13 - - ~
- Bone surf - 4E-15 - -
{3E-3)
Y, see 2 Ac - 4E-3 2E-12 BE-15 - -
89 Actinium-228 D, see 2 Ac 2E+3 9E+D 4E-9 - 3E-5 3E-4
- Bone surf - 2E-11 - -
{2E+1)
W, see ““Ac - 4E+1 2E-8 p : -
- Bone surf - 8E-11 - -
) {BE+1}
Y, see e - 4E+1 2E-8 6E-11 - -
a0 Thotium-226 W, all compounds BE+3 2E+2 6E-3 2E-10 - -
except those given St walt - - - 7E-5 7E-4
forY (SE+3)
Y, oxides and - 1E+2 6E-8 2E-10 - -
hydroxides

90 Thorium-227 W, see *- Th {E+2 3E-1 1E-10 BE-13 2E6 2E-§
Y, see “°Th - 3E-1 1E-10 5E-13 - -

90 Thorium-228 W, see “°Th BE+Q 1E-2 4E-12 - - -

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

80 Thorium-229 W, see = °Th 6E-1 8E-4 4E-13 - - -

Bone surf Bone surf - 3E-15 2E-8 2E-7
(1E+0) (2E-3)
Y, see “Byh - 2E-3 1E-12 - ~ -
- Bone surf - 4E-15 - -
(3E-3)
S58-7039 (July 2010) RDA 1693
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S Tablel o | Teblell~ R;zglfeg‘m
o & o ____.chupational \{alt__ugs_ A I';_fﬂuent Concgntrations " Sewers
AlOMIC | oo dide - " Class "Col 1| Col2 | Cory | Cold Col 2 Monthly
No. ) ) Oral | _lnhajation - - A W t ) /C\verc,a%e :
| ingestion . DAG. AR faer oncen-
s o Ao | AHEOY oy | WO Gl (g;‘;’;)
50 Thorium-230 W, see “°Th 4E+0 BE-3 3E-12 - - -
Bone surf Bone surf - 2E-14 1E-7 1E-8
(9E+0) (2E-2)
Y, see “°Th - 2E-2 6E-12 - - -
- Bone surf - 3E-14. - -
(2E-2}
90 Thorium-231 W, see 22°Th 4E+3 BE+3 3E6 SE-9 5E-5 5E-4
Y, see ~—Th - BE+3 3E-6 OE-9 - -
90 Thorium-232 W, see 22Th 7E-1 1E-3 BE-13 . - N
Bone surf Bone surf - 4£-15 3E-8 3E-7
(2E+0) (3E-3)
Y, see ““Th - 3E-3 1E-12 N - :
- Bone surf - 6E-15 - -
{4E-3)
90 Thonium-234 W, see 22Th 3E+2 2E+2 BE-8 3E-10 - -
LT walt - - - 5E-6 5E-5
(4E+2)
Y, see “°Th - 2E+2 6E-8 2E-19 - B
91 Protactinium- W, alt compounds 4E+3 1E42 5E-8 2E-10 5E-5 5£-4
227° except those given
for Y
Y, oxides and - 1E+2 4E-8 1E-10 - -
hydroxides
91 Protactinium- | W, see *“'Pa 1E+3 1E+] 5E-9 - 2E-5 2E4
228 - Bone surf - 3E-11 - -
{(2E+1)
Y, see = Pa - 1E+1 5E-9 2E-11 - -
91 Protactinium- W, see ~ Pa BE+2 5E+0 2E9 7E-12 - -
230 Bone surf - - - 1E-5 1E-4
{S8E+2)
Y. see “*'Pa - 4E+) 1E-9 5E-12 - -
91 Protactinium- | W, see © Pa 2E-1 2E-3 6E-13 - - -
231 Bone surf | Bone surf - 6E-15 BE-9 8E-8
(BE-1) {4E-3)
Y, see 2pa - 4E-3 2E-12 - - -
- Bone surf - 8E-15 - -
(6E-3)
91 Protactinium- - | W, see * Pa 1E+3 2E+1 9E-9 - 2E-5 2E-4
232 - Bone surf - 8E-11 - -
{BE+1)
Y, see Zipg - 6E+1 2E-8 - - -
- Bonhe surf - 1E-10 - -
(7E+1)
99 Protactinium- W, see < Pa 1E+3 7E+2 3E-7 1E-9 - -
233 LL} wall ~ - - 2E-5 2E-4
(2E+3)
Y, see > Pa X BE+2 2E7 8E-10 - :
91 Protactinium- W, see  Pa 2E+3 8E+3 3E.6 1E-8 3E-5 3E-4
234 Y, see - Pa - 7E+3 3E-6 9E-9 - -
92 Uranium-230 D, UFs, Uk, 4E+0 4E-1 2E-10 - . N
UQ{NOs), Bone surf | Bone surf - - 8E-13 8E-8§ 8E-7
(6E+0) (6E-1)
W, UQ,, UF,, UCY - AE-1 1E-10 5E-13 - -
Y, Uqu, UsOs - 3E-1 1E-10 4E-13 - -
92 Uranium-231 D, see =ty 5E+3 8E+3 3E-6 1E-8 - -
LU wall - - - 6E-5 BE-4
{4E+3)
W, see U - BE+3 2E-6 8E-§ - -
Y, see ~ U - BE+3 2E-6 6E-9 y :
a2 Uranium-232 D, see ~ U 2E+0 2E-1 OE-11 - - -
Bone surf Bone surf - 6E-13 6E-8 B8E-7
(4E+0) (4E-1)
W, see 2504y - 4E-1 2E-10 5E-13 - -
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o Tablet. U Tablell e
N * ¢ Qccupational Values ! Effluent Concentrations |- Sewers -
Atomic | poge e class © L Col1 1 Col2 T-CoL3 | Cotf 1" Col2 [~ Monthly
No. | T T Oral ML | G
- ingestion | 7 o DAC AT fater |~ Concen-
RS | e | GGy | 0o | oo | ieen
Y, see T - 8E-3 3E-12 1E-14 - -
92 Uranium-233 D, see U 1E+1 1E+Q 5E-10 - - -
Bone surf Bone surf - 3E-12 3E-7 3E-6
(ZE+1) {2E+0)
W, see “U - 7E-1 3E-10 {E-12 - -
Y, see “°U - 4E-2 2E-11 5E-14 - -
92 Uranium-234" | D, see U TE+1 1E+0 5E-10 - - -
Bone surf Bone surf - 3E-12 3E-7 3E-6
(2E+1) (2E+0) L |
W, see “°U - 7E-1 310 [ B2 [ - -
Y, see U - 4E-2 2E-11 [ BE-14 - -
92 Uranium-235" D, see U 1E+1 1E+0 6E-10 - - -
Bone surf Bone surf - 3E12 3E-7 3E-6
(2E+1) (PE+0)
W, see “ U - 8E-1 3E-10 1E-12 - -
Y, see U - 4E-2 2E-11 6E-14 X -
92 Uranium-236 D, see U 1E+1 1E+0 5E-10 - - -
Bone surf Bone surf - 3E-12 3E-7 3E-6
(2E+1) (2E+0)
W, see *U - | BE 3E-10 1E-12 - -
Y, see oy - 4E-2 2E-11 BE-14 - -
92 Uranium-237 D. see 20y 2E+3 3E+3 1E-6 4E-9 - -
LL wall - - - 3E-5 3E-4
(2E+3)
W, see “°U - 2E+3 7E-7 2E-9 . -
Y, see U - 2E+3 GE-7 2E-9 | - -
92 Uranium-238° | D, see *'U 1E+] {E+0 6E-10 - - .
Bone surf Bone surf - 3E-12 3E-7 3E-6
(2E+1) (2E+0)
W, see U - 8E-1 3E-10 1E-12 . R
Y, see U - 4E-2 2E-11 6E-14 - -
92 Uranium-23¢° | D, see * U TE+4 2E+5 SE-5 3E7 9E-4 9E-3
W, see “ U - 2E+5 7E-5 2E-7 - -
Y, see U - 2E+5 6E-5 2E-7 - -
92 Uranium-240 D, see 20U 1E+3 4E+3 2E-6 5E-9 2E5 2E-4
W, see “U - 3E+3 1E6 4E-9 - .
Y, see U - 2E+3 1E6 3E-9 - -
92 Uranium- D, see 2Ny 1E+1 1E+0 5E-10 - - -
natural Bone surf Bone surf - 3E-12 3E-7 3E-6
(2E+1) (2E+0)
W, see “"U - 8E-1 3E-10 9E-13 - -
Y, see “ U - 5E-2 2E-11 9E-14 - -
93 Neptunium- W, all compounds 1E+5 2E+3 7E-7 - 2E-3 2E-2
232° ( - Bone surf . BE-9 - -
(5E+2)
93 Nepztuniuw W, all compounds 8E+5 3E+8 1E-3 4E-6 1E-2 1E-1
233
93 Neptunium-234 | W, all compounds 2E+3 3E+3 1E-6 4E-9 3E-5 3E-4
93 MNeptunium-235 | W, all compounds 2E+4 8E+2 3E-7 - - -
L1 wall Bone surf - 2E-9 3E-4 3E-3
{(2E+4} {1E+3)
93 Neptunium-236 | W, ali compounds 3E+0 2E-2 9E-12 - - -
{(1.15E+5y) Bone surf Bone surf - 8E-14 9E-8 9E-7
(BE+0) (5E-2)
93 Neptunium- W, all compounds 3E+3 SE+1 1E-8 - - -
236m (22.5 h) Bone surf Bone surf - 1E-10 5E-5 5E-4
(4E+3) {TE+1) L
93 Neptunium-237 | W, all compounds 5E-1 4E-3 2E-12 - - T -
Bone surf | Bone surf - 1E-14 2E-8 | 2E-7
(1E+D) {1E-2)
93 Neptunium-238 | W, all compounds 1E+3 BE+1 3E-8 - 2E-5 2E-4
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U e Tablel C o | Table ! e
. * & OtCoupational Values .* - . - | Effluent Concentrations Sewer
) L A e : : . . Sewers
AomE | pagionucide | Class < [—CoLT [ o2 [ _Col3 | Gol7 [ Golz | Monthiy
6. R ] ) ‘ S0l T Cinhalation - ) ] - - Average
‘ '|n£§;65, RS Air . . |- Water - | Concen- -
[ acrqi | A EED. iy | HOID ] WG B
- Bene surf - 2E-10 - -
(2E+2)
93 Neptunium-239 | W, all compounds 2E+3 2E+3 SE-7 3E-9 - -
LLI wall - - - 2E-5 2E-4
(2E+3)
93 Nepztuniumj W, all compounds 2E+4 8E+4 3E-5 1E-7 3E-4 3E-3
240
94 Plutonium-234 W, all compounds 8E+3 2E+2 9E-8 3E-10 1E-4 1E-3
except PUQ;
Y, PuQ, - 2E+2 8E-8 3E-10 - -
94 Plutonium-235° | W. see * 2Py 9E+5 3E+6 1E-3 4E-6 1E-2 1E-1
Y, see > 'Pu - 3E+6 1E-3 3E6 : -
94 Plutonium-236 | W, see * Pu 2E+0 2E-2 8E-12 - - -
Bone suif Bone surf - 5E-14 6E-8 GE-7
(4E+0) {4E-2)
Y, see 2o Pu - 4E2 2E-11 6E-14 - -
a4 Plutonium-237 | W, see * Pu 1E+4 3E+3 1E-6 5E-9 2E-4 2E-3
Y, see 2'Pu - 3E+3 1E-6 4E-9 - -
94 Plutonium-238 | W, see — Pu QE-1 7E-3 3E-12 - - -
Bone surf Bone surf - 2E-14 2E-8 2E-7
(ZE+0) (1E-2)
Y, see 2Py - 2E-2 8E-12 2E-14 - -
94 Piutonium-23% | W, see = Pu 8E-1 BE-3 3E-12 - - -
Bone surf Bone surf - 2E-14 2E-8 2E-7
{(1E+0) (1E-2)
Y, see Zd4|31‘|“| - 2E-2 7E-12 - - -
- Bone surf - 2E-14 - -
{(2E-2)
94 Plutonium-240 | W, see = Pu 8E-1 6E-3 3E-12 - - -
Bone suif Bone surf - 2E-14 2E-8 2E-7
{1E+0) (1E-2)
Y, see AMPU - 2E-2 7TE-12 - - -
- Bone surf - 2E-14 - -
(PE-2)
94 Plutonium-241 | w, see “*Pu 441 3E-1 1E-10 - - -
Bone surf Bone surf - 8E-13 1E-6 1E-5
(7E+1) (6E-1)
Y, see py, - 8E-1 3E-10 - - -
- Bone surf - 1E-12 - -
(1E+0)
94 Plutonium-242 | W see “Pu 8E-1 7E-3 3E-12 - - -
Bone surf Bone susf - 2E-14 2E-8 2E-7
(1E+D) (1E-2)
Y, see “oy - 2E-2 7E-12 - - -
- Bone surf - 2E-14 - -
(2E-2)
94 Plutonium-243 | W see " Pu 2E+4 AE+4 2E-5 5E-8 2E-4 2E-3
Y, see " Pu - 4E+4 2E5 5E-8 - _
94 Plutonium-244 | w, see = Pu 8E-1 7E-3 3E-12 - - -
Bone surf Bone surf - 2E-14 2E-8 2E-7
(2E+0) (1E-2)
Y, see ‘J'MPU - 2E-2 7E-12 - - -
- Bone surf - 2E-14 - -
(2E-2)
94 Piutonium-245 | W, see = Pu 2E+3 5E+3 2E-6 6E-9 3E-5 3E-4
Y, see Py - 4E+3 2E-6 6E-9 - -
94 Plutonium-246 | W, see =~ 'Pu 4E+2 3E+2 1E-7 4E-10 - -
Lifwall - - - 6E-6 6E-5
{4E+2)
Y, see ey - 3E+2 1E-7 4E-10 - -
85 Amgricium— W, all compounds SE+4 3E+5 1E-4 4E-7 1E-3 1E-2
237
95 Americium- W, all compounds AE+4 3E+3 1E-6 - S5E-4 5E-3
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o 4 " Fataln | ‘Table [i!
= Occ i al Vél 'es Efflu tgabl_e "t \il Relgases fo
1 . o : upa on i : Effluent Concentrations ‘Sewers
AtNomic 'Ra dionucii de | Clas s .* Col 1 Co! 2 . [ _Co! 3 'Cpﬁ ki . Col. 2 1 “Monthly
e : AR Ol 5, ———=t" " Air - \Water é;z‘;%e
‘ £ 17 Ingestion DAC T 7 e g B
| AL @Gy A ‘”C" | @i | @O | i) rafon,
238° - Bone surf - 9E-9 - -
(BE+3)
g5 Americium-239 | W, all compounds BE+3 1E+4 5E-B 2E-8§ 7E-5 7E-4
95 Americium-240 | W, all compounds 2E+3 3E+3 1E-6 4E-9 3E-5 3E-4
95 Americium-241 | W, afl compounds 8E-1 B6E-3 3E-12 - - -
Borne surf Bone surf - 2E-14 2E-8 2E-7
{1E+D) {1E-2)
95 Americium- W, all compounds 8E-1 GE-3 3E-12 - - -
242m Bone surf Bone surf - 2E-14 2E-8 2E-7
(1E+0) {1E-2)
a5 Americium-242 | W, all compounds 4E+3 BE+1 4E-8 - 5E-5 5E-4
- Bone suif - 1E-10 - -
{9E+1)
95 Americium-243 | W, all compounds 8E-1 6E-3 3E-12 - - -
Bone swrf Bone susf - 2E-14 2E-8 2E-7
(1E+0) (1E-2)
85 Americium- W, all compounds GE+4 4E+3 2E-6 - - -
244m° St wall Bone surf - 1E-8 1E-3 1E-2
{BE+4) (TE+3)
g5 Americium-244 | W, all compounds 3E+3 2E+2 8E-8 - 4E-5 4E-4
- Bone surf - 4E-10 - -
(3E+2}
95 Americium-245 | W, all compounds 3E+4 B8E+4 3E-5 1E-7 4E-4 4E-3
95 Americium- W, all compounds 5E+4 2E+5 8E-5 3E-7 - -
246m* Stwall N N - 8E-4. 8E3
(6E+4)
95 Amezericium— W, alf compounds 3E+4 1E+5 4E-5 1E-7 4E-4 4E£-3
246
96 Curium-238 W, ali compounds 2E+4 1E+3 5E-7 2E-8 2E-4 2E-~3
96 Curium-240 W, alt compounds 6E+1 GE-1 2E-10 - - -
Bone surf Bone surf - 9E-13 1E-6 1E-5
(BE+1). {BE-1)
96 Curium-241 W, all compounds 1E+3 3E+1 1E-8 - 2E-5 2E-4
- Bone surf - SE-11 - -
(4E+1)
96 Curium-242 W, all compounds 3E+1 3E-1 1E~10 - - -
Bone surf Bone surf - 4E-13 TE-7 7E-6
(5E+1) {3E-1)
96 Curium-243 W, all compounds 1E+0 9E-3 4E-12 - - -
Baone surf Bone surf - 2E-14 3E-8 3E-7
{(2E+0} (2E-2)
96 Curium-244 W, ail compounds 1E+Q 1E-2 5E-12 - - -
Bone surf Bone surf - 3E-14 3E-8 3E-7
{3E+0) (2E-2)
96 Curium-245 W, alf compounds T7E-1 6E-3 3E-12 - - -
Bone surf Bone surf - 2E-14 2E-8 2E-7
{1E+0) {1E-2)
96 Curium-246 W, alt compounds 7E-1 B6E-3 3E-12 - - -
Bone surf Bone surf - 2E-14 2E-8 2E-7
{(1E+D) (1E-2)
a6 Curium-247 W, all compounds BE-1 6E-3 3E-12 - - -
Bone surf Bone surf - 2E-14 2E-8 2E-7
(1E+D) (1E-2)
98 Curium-248 W, all compounds 2E-1 2E-3 7E-13 - - -
Bone surf Bone suif - 4E-15 5E-9 5E-8
(4E-1) (3E-3)
96 Cusium-249° W, all compounds 5E+4 2E+4 7E-6 - 7E-4 7E-3
- Bone surf - 4E-8 - -
(3E+4)
96 Curium-250 W, all compounds 4E-2 3E-4 1E-13 - - ~
Bone surf Bone surf - 8E-16 9E-10 9E-9
{6E-2) {5E-4) .
g7 Berkelium-245 W, all compounds 2E+3 1E+3 5E-7 2E-9 3E-5 3E-4
97 Barkelium-246 W, all compounds 3E+3 3E+3 1E-6 4E-9 4E-5 4E-4
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97 Berkelium-247 W, all compounds 5E-1 AE-3 - - -
Bone surf Bone surf - 1E-14 2E-8 2E-7
(1E+0) (8E-3)
97 Berkelfium-249" | W, all compounds 2E+2 2E+0 7E-10 - - | -
Bone surf Bone surf - 5E-12 BE-6 B6E-5
(5E+2) (4E+0}
a7 Berkelium-250 W, all compounds OE+3 3E+2 1E-7 - 1E-4 1E-3
- Bone surf - 1E-9 - - -
(TE+2)
98 Californium- W, all compounds 3E+4 BE+2 2E-7 8E-10 - -
244° except those given St wall - - - AE3 A3
forY (3E+4)
Y, oxides and - BE+2 2E-7 8E-10 - -
hydroxides |-
98 Californium-246 | W, see 2 °Cf 4E+2 9E+0 4E-9 1E-11 5E-6 5E-5
Y, see” Cf - 9E+0 4E-9 1E-11 - -
98 Californium-248 | W, see " Cf 8E+D 6E-2 3E-11 - - -
Bone surf Bone surf ~ 2E-13 2E-7 2E-6
{2E+1} {1E-1)
Y, seeCf - 1E- 4E-11 1E-13 ; -
98 Californium-249 | W, see ©"Cf 5E-1 4E-3 2E-12 - - -
Bone surf Bone susf - 1E-14 2E-8 2E-7
{(1E+0} (SE-3)
Y, ses ©°°C§ - 1E-2 4E12 . I -
Bone susf
- (1E-2) - 2E-14 - -
08 Californium-250 | w, see “7Cf 1E+0 9E-3 4E-12 - - -
Bone surf Bone surf - 3E-14 3E-8 3E-7
(2E+0) (2E-2) |
Y, see Rt - 3E-2 1E-11 4E-14 - -
98 Californium-251 | W see - Cf 5E-1 4E-3 2E-12 - - -
Bone surf Bone suif - 1E-14 2E-8 2E-7
{1E+0) {9E-3} ]
Y, see “TCt - 1E2 4E-12 . - -
- Bone surf - 2E-14 - -
(1E-2)
98 Californium-252 | W, see 27Cf 2E+0 2E-2 8E-12 . - -
| Bonesurf | Bonesurf - 5E-14 7E-8 TE-7
{BE+D) {4E-2)
Y, see” Cf - 3E2 1E-11 5E-14 - -
98 Californium-253 | w, see Z7cf 2E+2 2E+0 8E-10 3E-12 - -]
Bone surf - - - 5E-6 5E-5
(4E+2)
Y, see - Cf - 2E+0 7E-10 2E-12 - -
o8 Californium-254 | W, see “°Cf 2E+0 2E-2 9E-12 3E-14 3E-8 3E-7
Y see 2Ct . 2E-2 7E-12 2E-14 - -]
99 Einsteinium- W, all compounds 4E+4 5E+2 2E-7 - 6E-4 BE-3
250 - Bone surf - 2E-9 - -
{(1E+3)
L) Einsteinium- W, ail compounds TE+3 9E+2 AE-7 - 1E-4 1E-3
251 - Bone susf - 2E-9 - -
(1E+3)
a9 Einsteinium- W, all compounds 2E+2 1E+D B8E-10 2E-12 2E-6 2E-5
253
99 Einsteinium- W, ail compounds 3E+2 1E+1 4E-9 1E-11 - -
254m LI wall - - - 4E-6 4E-5
(3E+2)
99 Einsteinium- W, all compounds 8E+) TE-2 3E-11 - - -
254 Bone surf Bone surf - 2E-13 2E-7 2E-6
(E+1) (1E-1)
100 Fermium-252 W, all compounds 5E+2 1E+1 5E-9 2E-11 BE-6 B6E-5
100 Fermiumn-~253 W, all compounds 1E+3 1E+1 4E-9 1E-11 1E-5 1E-4
100 Fermium-254 W, all compounds 3E+3 OE+1 4E-8 1E-10 | 4E-5 4E-4
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" No.

Radionuclide - I

" Class

Tabfe I

Occupat:onal Valués

. Tabledl
. Efﬂuent.Concentratlons

" Table Il |
‘Réleases to -
- Sewers

Tol T

Col.2 |

Col. 3

_ Cq!... 1

" Monthly

Orat -}
|- Ingestion
1. ALEEGH

Inhalatlon

| AuGey

DAC
(pClIm!)

AH’

. (uGifml) - ‘

Wéter
" A{uCiml)

Average

- Concen-
tration

(LCimi)

100

Fermium-255

W, all bompoundé

5E+2

“DE+

9E-9

3E11

7E-8

7E-5

100

Fermium-257

W, all compounds

2E+1

2E-1

7E-11

Bone surf
(4E+1)

Bone surf
(2E-1)

3E-13

5E-7

5E-6

101

Mendelevium-
257

W, all compounds

7E+3

8E+1

4E-8

1E-4

1E-3

Bone surf
(9E+1)

1E-10

101

Mendelevium-
258

W, all compounds

3E+1

2E-1 1E-10

Bone surf
(5E+1)

Bone surf
{3E-1)

BE-13

6E-7

6E-6

Any singie
radionuclide not
listed above
with decay
made other
than alpha
emission or
spontaneous
fission and with
radicactive half-
life less than 2
hours

- 1
Submersion

2E+2

1E-7

1E-8

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

2E-1 1E-10

1E-12

1E-8

1E-7

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

4E-4

2E-13

1E-15

2E-9

2E-8

ENDNOTES:

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

® These radionuclides have radiological half-lives of less than 2 hours. The fotal effective dose equivalent received during
operations with these radionuclides might include a significant contribution from external exposure. The DAC values for all
radionuclides, other than those designated Class “Submersion,” are based upon the committed effective dose equivalent due to
the intake of the radionuclide into the body and do not include potentially significant contributions to dose equivalent from
external exposures. The licensee may substituie 1E-7 uCifml for the listed DAC to account for the submersion dose
prospectively, but should use individual monitaring devices or other radiation measuring instruments that measure external
exposure to demaonstrate compliance with the limits. (See 4200-02-85-52 Rule 0400-20-05-.52)

For soluble mixtures of U-238, U-234, and U-235 in air, chemical toxicity may be the limiting factor (see 1200.02-05-50
paragraph (5} of Rule 0400-20-05-.50}. If the percent by weight (enrichment) of U-235 is not greater than 5, the concentration
value for a 40-hour workweek is 0.2 milligrams uranium per cubic meter of air average. For any enrichment, the product of the
average concentration and time of exposure during a 40-hour workweek shall not exceed 8E-3 (SA) uCi-hr/ml, where SA is the
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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/igram U U-depleted
SA =10.4 + 0.38 {enrichment) + 0.0034 (enrichment)’] E-B,  enrichment 2 0.72
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 mixture is
not known, the DAC for the mixdture shall be the most restrictive DAC of any radionuclide in the mixture.

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

. A . [ Tabledl
T Tablel Ui .-, Tablell - . |. Relédsesto
o . L.t Occupational Values . = | Effuent Concentrations' |  Sewers -
~ Atomic No. Radionuclide . | Class ~ C:o!_._j = nh'Cag’t:Etzih |Col3 —— ??" 1 — 60,2 - Mt_)nfhfy
S o e B Oral . DAC ] LA | water coﬁ::;?r%‘ifon
If it ts known that Ac-227-D and Cm-250-W - 7E-4 3E-13 - - -

are not present
If, in addition, it is known that Ac-227-W, Y, - 7E-3 3E-12 - - -
Th-229-W, Y, Th-230-W, Th-232-W, Y, Pa-
231-W, Y, Np-237-W, Pu-238-W, Pu-240-W,
Pu-242-W, Am-241-W, Am-242m-W, Am-243-
W, Cm-245-W, Cm-246-W, Cm-247-W, Cm-
248-W, Bk-247-W, Cf-249-W, and Cf-251-W
are not present

If, in addition, it is known that Sm-146-W, Sm- - 7E-2 3E-11 - - -
147-W, Gd-148-D, W, Gd-152-D, W, Th-228-
W, Y, Th-230-Y, U-232-Y, U-233-Y, U-234-Y,
U-235-Y, U-236-Y, U-238-Y, Np-236-W, Pu-
236-W, Y, Pu-238-W, Y, Pu-239-Y, Pu-240-Y,
Pu-242-Y, Pu-244-W, Y, Cm-243-W, Cm-244-
W, Cf-248-W, Cf-249-Y, Cf-250-W, Y, Cf-251-
Y, Cf-252-W, Y, and Cf-254-W, Y are not
present

If, in addition, it is known that Pb-210-D, Bi- - TE-1 3E-10 - - -
210m-W, Po-210-D, W, Ra-223-W, Ra-225-
W, Ra-226-W, Ac-225-D, W, Y, Th-227-W, Y,
t-230-D, W, Y, U-232-D, W, Pu-241-W, Cm-
240-W, Cm-242-W, Cf-248-Y, Es-254-W, Fm-
257-W, and Md-258-W are not present .
if, in addition, it is known that $i-32-Y, Ti-44- - 7E+0 3E-9 - - -
Y, Fe-60-D, Sr-80-Y, Zr-93-D, Cd-113m-D,
Cd-113-D, In-115-D, W, La-138-D, Lu-176-W,
Hf-178m-D, W, Hf-182-D, W, Bi-210m-D, Ra-
224-W, Ra-228-W, Ac-226-D, W, Y, Pa-230-
W, Y, U-233-D, W, U-234-.D, W, U-235-D, W,
U-236-D, W, U-238-D, W, Pu-241-Y, Bk-249-
W, Cf-253-W, Y, and Es-253-W are not
present

If it is known that Ac-227-D, W, Y, Th-229-W, - - - 1E-14 - -
Y, Th-232-W, Y, Pa-231-W, Y, Crn-248-W, ’
and Cm-250-W are not present

if, in addition, it is known that Sm-146-W, Gd- - . - 1E-13 . .
148-D, W, Gd-152-D, Th-228-W, Y, Th-230-
W, Y, U-232-Y, U-233-Y, U-234.Y, U-235-Y,
U-236-Y, U-238-Y, U-Nat-Y, Np-236-W, Np-
237-W, Pu-236-W, Y, Pu-238-W, Y, Pu-239%-
W, Y, Pu-240-W, Y, Pu-242-W, Y, Pu-244-W,
Y, Am-241-\W, Am-242m-W, Am-243-W, Cm-
243-W, Cm-244-W, Cm-245-W, Cm-246-W,
Cm-247-W, Bk-247-W, Cf-249-W, Y, Cf-250-
W, Y, Cf-251-W, Y, Cf-252-W, Y, and Cf-254-
W, Y are not present
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Table It

" Releasésto. -

Cd-113m, Cd-113, in-115, |-129, Cs-134, Sm-
145, Sm-147, Gd-148, Gd-152, Hg-194
{organic), Bi-210m, Ra-223, Ra-224, Ra-225,
Ac-225, Th-228, Th-230, U-233, U-234, U-
235, U-236, U-238, U-Nat, Cm-242, Cf-248,
Es-254, Fm-257, and Md-258 are not present

) ] ) 5y ot 'Effluent Concentrations Sewers -
- Atomic No. ‘Ra_dicinuc!f&e 1 C!ass T F - 2= monthiy.
; : — s T .. | Averdge
Tap -k LA VWater : oA
ST . SBACG T ai b s | Gencentration
, g‘ﬂeﬁgg ‘ (ucimy | WOVMD. | Gl T iy
If, in addition, it is known that Sm-147-W, Gd- - - TE-12 - -
152-W, Pb-210-D, Bi-210m-W, P0o-210-D, W,
Ra-223-W, Ra-225-W, Ra-226-W, Ac-225-D,
W, Y, Th-227-W, ¥, U-230-D, W, Y, U-232-D,
W, U-Nat-W, Pu-241-W, Cm-240-W, Cm-242-
W, Cf-248-W, Y, Es-254-W, Fm-257-W, and
Md-258-W are not present
If, in addition it i known that Fe-60, Sr-90, - N - 1E-6 1E-5

3. If a mixture of radionuclides consists of uranium and its daughters in ore dust (10 um AMAD particle distribution assumed) prior 0
chemical separation of the uranium from the ore, the following values may be used for the DAC of the mixture: 6E-11 pCi of gross aipha
activity from uranium-238, uranium-234, thorium-230, and radium-226 per milliliter of air; 3E-11 pCi of natural uranium per milliliter of air; or 45
micrograms of patural uranium per cubic meter of air.

4. If the identity and concentration of each radionuclide in a mixture are known, the fimiting values should be derived as foliows;
determine, for each radicnuclide in the mixture, the ratio between the conceniration present in the mixture and the concentration otherwise
established in Schedule RHS 8-30 for the specific radionuclide when not in a mixture. The sum of such ratios for all of the radionuciides in the

mixture may not exceed "1" (i.e., "unity").

Example: If radionuclides "A," "B," and "C" are present in concentrations Ca, Cg, and C¢, and if the applicable DACs are
DAC,, DACs, and DACc, respectively, then the concentrations shall be limited so that the following relationship exists;

Ca Cs

Ce

DACA

DACs

DACc

SCHEDULE RHS 8-31
QUANTITIES * OF LICENSED MATERIAL REQUIRING LABELING

<1

Radionuclide Quantity
{uCi) *
Hydrogen—3 1,000
Beryllium—7 1,000
Beryllium—10 1
Carbon-11 1,000
Carbon—14 1,000
Fluorine—18 1,000
Sodium-22 10
Sodium—24 100
Magnesium—28 100
Aluminum—-26 10
Silicon—31 1,000
Silicon—32 1
Phosphorus—32 10
Phosphorus—33 100
Sulfur—35 100
Chlorine—36 10
Chlorine-38 1,000
Chlorine-39 1,000
Argon-39 1,000

"2 To Convert pCi to KBg, multiply the LCi value by 37.

§8-7039 (July 2010)

Radionuclide Quantity
(uCi °
Argon—41 1,000
Potassium—-40 100
Potassium-42 1,000
Potassium-43 1,000
Potassium—44 1,000
Potassium—45 1,000
Calcium—41 100
Calcium—-45 100
Calcium—-47 100
Scandium—43 1,000
Scandium—44m 100
Scandium—-44 100
Scandium-46 10
Scandium-47 100
Scandium—48 100
Scandium-49 1,000
Titanium-44 1
Titanium--45 1,000
Vanadium—47 1,000
Vanadium—48 100
Vanadium—49 1,000

A56
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Radionuclide Quantity
(uci) *
Chromium—48 1,000
Chromium—49 1,000
Chromium-51 1,000
Manganese-51 1,000
Manganese-52m 1,000
Manganese-52 100
Manganese—53 1,000
Manganese—54 100
Manganese—56 1,000
Iron-52 100
iron-55 100
Iron—58 10
Iron—60 1
Cobalt-55 100
Cobalt-56 10
Cobait-57 100
Cobalt—58m 1,000
Cobalt-58 100
Cobalt-60m 1,000
Cobalt-860 1
Cobalt-61 1,000
Cobalt-62m 100
Nickel-56 100
Nickel-57 100
Nickel-59 100
Nickel-63 100
Nickel-65 1,000
Nickel-66 10
Copper—80 1,000
Copper—861 1,000
Copper-64 1,000
Copper-67 1,000
Zinc—862 100
Zinc—63 1,000
Zinc—65 10
Zinc—69m 100
Zinc-69 1,000
Zinc—71m 1,000
Zinc-72 100
Galflium-65 1,000
Gallium-66 100
Gallium—-67 1,000
Gallium-68 1,000
Gallium-70 1,000
Gallium—-72 100
Gallium-73 1,000
Germanium—66 1,000
Germanium-67 1,000
Germanium-68 10
Germanium-69 1,000
Germanium—71 1,000
Germanium—75 1,000
Germanium-77 1,000
Germanium—78 1,000
Arsenic-69 1,000
Arsenic—-70 1,000
Arsenic—71 100
Arsenic—72 100
Arsenic—73 100
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Radionuclide Quantity
(uCi) ™
Arsenic-74 100
Arsenic-76 100
Arsenic—77 100
Arsenic-78 1,000
Selenium-70 1,000
Selenium-73m 1,000
Selenium-73 100
Selenium-75 100
Selenium—79 100
Selenium—-81m 1,000
Selenium-81 1,000
Selenium-83 1,000
Bromine—74m 1,000
Bromine—74 1,000
Bromine—75 1,000
Bromine~-76 100
Bromine—~77 1,000
Bromine-80m 1,000
Bromine-80 1,000
Bromine—82 100
Bromine—83 1,000
Bromine—84 1,000
Krypton—74 1,000
Krypton-~76 1,000
Krypton-77 1,000
Krypton-79 1,000
Krypton—81 1,000
Krypton—-83m 1,000
Krypton—-85m 1,000
Krypton—-85 1,000
Krypton—87 1,000
Krypton—88 1,000
Rubidium-79 1,000
Rubidium-81m 1,000
Rubidium—_81 1,000
Rubidium-82m 1,000
Rubidium-83 100
Rubidium-84 100
Rubidium—-86 100
Rubidium-87 100
Rubidium—88 1,000
Rubidium—89 1,000
Strontium-80 100
Strontium-81 1,000
Strontium—-83 100
Strontium—85m 1,000
Strontium-85 100
Strontium—-87m 1,000
Strontium—-89 10
Strontium-90 0.1
Strontium-91 100
Strontium-—92 100
Yitrium—86m 1,000
Yitrium—86 100
Yitrium—87 100
Yitrium—88 10
Yirium—-90m 1,000
Yitrium—90 10
Yttrium—91m 1,000
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Radionuclide Quantity
(uCi) *

Yttrium—91 10
Yttrium-92 100
Yttrium—93 100
Yitrium—94 1,000
Yttrium—95 1,000
Zirconium—86 100
Zirconium-88 10
Zirconium—89 100
Zirconium-93 1
Zirconium-95 10
Zirconium-87 100
Niobium—88 1,000
Niobium—89m

(66 min) 1,000
Niobium-89

(122 min) 1,000
Niobium-80 100
Niobium=-93m 10
Niobium-24 1
Niobium-25m 100
Niobium-~25 100
Niobium-26 100
Niobium-97 1,000
Niobium-28 1,000
Molybdenum—-80 100
Molybdenum -93m 100
Molybdenum-93 10
Molybdenum-99 100
Molybdenum—101 1,000
Technetium—923m 1,000
Technetium—-93 1,000
Technetium—94m 1,000
Technetium—94 1,000
Technetium-96m 1,000
Technetium-96 100
Technetium-97m 100
Technetium—-97 1,000
Technetium-88 10
Technetium—99m 1,000
Technetium—99 100
Technetium—-101 1,000
Technetium—104 1,000
Ruthenium—-84 1,000
Ruthenium—97 1,000
Ruthenium—103 100
Ruthenium—105 1,000
Ruthenium—-106 1
Rhodium—99m 1,000
Rhodium-99 100
Rhodium—100 100
Rhodium-101m 1,000
Rhodium —101 10
Rhodium—102m 10
Rhodium—102 10
Rhodium—103m 1,000
Rhodium—105 100
Rhodium-106m 1,000
Rhodium-107 1,000
Palladium-100 100
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Radionuclide Quantity
(uCi) ®

Palladium—-101 1,000
Palladium—103 100
Palladium-107 10
Palladium—109 100
Silver—102 1,000
Silver—103 1,000
Silver—104m 1,000
Silver-104 1,000
Silver—105 100
Silver—106m 100
Silver—106 1,000
Silver—108m 1
Silver—110m 10
Silver—111 100
Silver-112 100
Silver—115 1,000
Cadmium-104 1,000
Cadmium-107 1,000
Cadmium-—109 1
Cadmium—-113m 0.1
Cadmium-113 100
Cadmium—-115m 10
Cadmium-115 100
Cadmium—-117m 1,000
Cadmium—117 1,000
Indium-109 1,000
Indium—-110m

(69.1m) 1,000
Indium-110

{(4.9h) 1,000
Indium-111 100
Indium-112 1,000
Indium=-113m 1,000
indium—114m 10
Indium—115m 1,000
Indium-115 100
Indium—116m 1,000
Indium-117m 1,000
Indium-117 1,000
Indium—119m 1,000
Tin—110 100
Tin-111 1,000
Tin-113 100
Tin-117m 100
Tin-119m 100
Tin-121m 100
Tin-121 1,000
Tin—123m 1,000
Tin—123 10
Tin—-125 10
Tin—126 10
Tin—-127 1,000
Tin—128 1,000
Antimony—115 1,000
Antimony—116m 1,000
Antimony-116 1,000
Antimony=117 1,000
Antimony-118m 1,000
Antimony-119 1,000
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Radionuclide Quantity
(uCi) °

Antimony—120

(16m) 1,600
Antimony—120

(5.76d) 100
Antimony—-122 100
Antimony—124m 1,000
Antimony-124 10
Antimony—125 100
Antimony—-126m 1,000
Antimony-130 1,000
Antimony—131 1,000
Teliurium-116 1,000
Telurium=121m 10
Tellurium-121 100
Tellurium-123m 10
Tellurium—123 100
Tellurium—125m 10
Antimony—128 100
Antimony—127 100
Tellurium—127m 10
Tellurium-127 1,000
Antimony-128 (10.4 m) 1,000
Antimony-128 (9.01h) 100
Antimony-129 100
Tellurtum—129m 10
Tellurium—129 1,000
Tellurium—131m 10
Tellurium—131 100
Tellurium—132 10
Tellurium-133m 100
Tellurium-133 1,000
Tellurium-134 1,000
lodine—120m 1,000
fodine—120 100
lodine—121 1,000
todine—123 100
iodine—124 10
lodine—125 1
lodine—126 1
lodine—128 1,000
lodine—129 1
lodine—130 10
lodine—131 1
lodine—132m 100
lodine—132 100
lodine-133 10
lodine-134 1,000
lodine—135 100
Xenon—120 1,000
Xenon—-121 1,000
Xenon-122 1,000
Xenon-123 1,000
Xenon—125 1,000
Xenon-127 1,000
Xenon-128m 1,000
Xenon-131m 1,000
Xenon—133m 1,000
Xenon—133 1,000
Xenon—135m 1,000
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Radionuclide Quantity
(uCi) @
Xenon—135 1,000
Xenon—138 1,000
Cesium~125 1,000
Cesium-127 1,000
Cesium—-129 1,000
Cesium-130 1,000
Cesium—131 1,000
Cesium-132 100
Cesium—134m 1,000
Cesium—134 10
Cesium—-135m 1,000
Cesium-135 100
Cesium-136 10
Cesium—137 10
Cesium—138 1,000
Barium—126 1,000
Barium—128 100
Barium—131m 1,000
Barium—-131 100
Barium—-133m 100
Barium—-133 100
Barium—135m 100
Barium-139 1,000
Barium—140 100
Barium—141 1,000
Barium—-142 1,000
Lanthanum-131 1,000
Lanthanum-132 100
Lanthanum—135 1,000
Lanthanum-~137 10
Lanthanum-138 100
Lanthanum~140 100
Lanthanum-141 100
Lanthanum-142 1,000
Lanthanum-—143 1,000
Cerium—134 100
Cerium—135 100
Cerium—137m 100
Cerium~—137 1,000
Cerium~—139 100
Cerium~141 100
Cerium—143 100
Cerium—144 1
Fraseodymium-136 1,000
Praseodymium-137 1,000
Praseodymium~138m 1,000
Praseodymium-139 1,000
Praseodymium—~142m 1,000
Praseodymium~142 100
Praseodymium-143 100
Praseodymium-144 1,000
Praseodymium-145 100
Praseodymium—147 1,000
Neodymium-136 1,000
Neodymium-138 100
Neodymium-139m 1,000
Neodymium~139 1,000
Neodymium~141 1,000
Neodymium-147 100
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Radionuclide Quantity
(uCi ®
Neodymium—149 1,000
Neodymium—151 1,000
Promethium—141 1,000
Promethium—143 100
Promethium—144 10
Promethium—145 10
Promethium—1486 1
Promethium-147 10
Promethium—148m 10
Promethium—-148 10
Promethium—149 100
Promethium-150 1,000
Promethium-151 100
Samarium-141m 1,000
Samarium—141 1,000
Samarium—142 1,000
Samarium—145 100
Samarium—146 1
Samarium-—147 100
Samarium—-151 10
Samarium-153 100
Samarium-155 1,000
Samarium-156 1,000
Europium-145 100
Europium—146 100
Europium—147 100
Europium-148 10
Europium—149 100
Europium—-150 (12.62h) 100
Europium-150 (34.2y) 1
Europium—152m 100
Europium—-152 1
Europium—154 1
Europium—155 10
Europium—156 100
Europium— 157 100
Europium—-158 1,000
Gadolinium—145 1,000
Gadolinium—146 10
Gadolinium~147 100
Gadolinjum—148 0.001
Gadolinium-149 100
Gadolinium-—151 10
Gadolinium—152 100
Gadolinium—153 10
Gadolinium-159 100
Terbium-147 1,000
Terbium—149 100
Terbium— 150 1,000
Terbium—151 100
Terbium—153 1,000
Terbium—154 100
Terbium—155 1,000
Terbium-156m (5.0 h) 1,000
Terbium—156m (24.4h) 1,000
Terbium—156 100
Terbium—-157 10
Terbium—158 1
Terbium—160 10
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Radionuclide Quantity
(uCi) @
Terbium-161 100
Dysprosium—~155 1,000
Dysprosium-157 1,000
Dysprosium-159 100
Dysprosium-165 1,000
Dysprosium—166 100
Holmium-155 1,000
Holmium=157 1,000
Holmium-159 1,000
Holmium—161 1.000
Holmium—162m 1.000
Holmium—-162 1,000
Holmium—-164m 1,000
Holmium—164 1,000
Holmium-166m 1
Holmium—166 100
Holmium-187 1,000
Erbium—161 1,000
Erbium—165 1,000
Erbium—169 100
Erbium—171 100
Erbium-172 100
Thulium-162 1,000
Thulium-—166 100
Thulium-167 100
Thulium-170 10
Thulium—171 10
Thulium-172 100
Thulium-173 100
Thulium-175 1,000
Yiterbium~-162 1,000
Ytterbium—166 100
Ytterbium-167 1,000
Yiterbium—169 100
Yiterbium-175 100
Yiterbium—-177 1,000
Yiterbium—-178 1,000
Lutetium-169 100
Lutetium-170 100
Lutetium—171 100
Lutetium—-172 100
Lutetium—173 10
Lutetium—-174m 10
Lutetium-174 10
Lutetium—176m 1,000
Lutetium—-176 100
Lutetium—177m 10
Lutetium-177 100
Lutetium—-178m 1,000
Lutetium—-178 1,000
Lutetium-179 1,000
Hafnium-170 100
Hafnium-172 1
Hafnium-173 1,000
Hafnium—-175 100
Hafnium-177m 1,000
Hafnium—178m 0.1
Hafnium—179m 10
Hafnium—180m 1,000
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Radionuclide Quantity Radionuclide Quantity
(uCiy * (uCi) ™
Hafnium-181 10 {ridium—-190 100
Hafnium—182m 1,000 iridium—-192m (1.4m) 10
Hafnium—182 0.1 Iridium—192 (73.8d) 1
Hafnium—183 1,000 Iridium—194m 10
Hafnium—184 100 {ridium—194 100
Tantalum-172 1,000 Iridium—195m 1,000
Tantalum-173 1,000 Iridium—195 1,000
Tantalum-174 1,000 Platinum-186 1,000
Tantalum-175 1,000 Platinum—188 100
Tantalum-176 100 Platinum —189 1,000
Tantalum—177 1,000 Piatinum—191 100
Tantalum—178 1,000 Platinum-193m 100
Tantalum—179 100 Platinum—193 1,000
Tantalum-180m 1,000 Platinum—195m 100
Tantalum~180 100 Platinum-197m 1,000
Tantalum-182m 1,000 Platinum-197 100
Tantalum-182 10 Platinum-199 1,000
Tantalum-183 100 Platinum-200 100
Tantalum-184 100 Gold-193 1,000
Tantalum—185 1,000 Gold-194 100
Tantalum-186 1,000 Gold-195 10
Tungsten—176 1,000 Gold-198m 100
Tungsten-177 1,000 Gold-198 100
Tungsten—178 1,000 Gold-199 100
Tungsten—179 1,000 Gold-200m 100
Tungsten—181 1,000 Gold--200 1,000
Tungsten—185 100 Gold-201 1,000
Tungsten—187 100 Mercury—193m 100
Tungsten—188 10 : Mercury—193 1,000
Rhenium-177 1,000 Mercury—194 1
Rhenium-178 1,000 Mercury—195m 100
Rhenium~—181 1,000 Mercury—195 1,000
Rhenium~182 (12.7h) 1,000 Mercury—197m 100
Rhenium—182 (64.0 h) 100 Mercury—197 1,000
Rhenium—184m 10 Mercury—199m 1,000
Rhenium—184 100 ' Mercury—203 100
Rhenium—186m 10 Thallium—184m 1,000
Rhenium—186 100 Thallium-194 1,000
Rhenium-187 1,000 Thalium—-195 1,000
Rhenium-188m 1,000 Thallium-197 1,000
Rhenium-188 100 Thalium—-198m 1,000
Rhenium—189 100 Thallium-198 1,000
Osmium—180 1,000 Thallium—-199 1,000
Osmium—181 1,000 Thallium-200 1,000
Osmium—182 100 Thallium-201 1,000
Osmium—185 100 Thallium-202 100
Osmium—189m 1,000 Thallium-204 100
Osmium—191m 1,000 Lead-195m 1,000
Osmium—191 100 Lead-198 1,000
Osmium-193 100 L ead-—199 1,000
Osmium—194 1 Lead-200 100
Iridium—182 1,000 Lead—201 1,000
lridium—184 1,000 Lead-202m 1,000
[ridium—-185 1,000 Lead-202 10
tridium—186 100 Lead-203 1,000
fridium—187 1,000 Lead-205 100
tridium—188 100 Lead-209 1,000
tridium—189 100 Lead-210 0.01
Iridium—190m 1,000 Lead—211 100
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Radionuclide Quantity
ueh *
Lead-212 1
Lead—214 100
Bismuth—200 1,000
Bismuth—-201 1,000
Bismuth—-202 1,600
Bismuth—-203 100
Bismuth—205 100
Bismuth—208 100
Bismuth—-207 10
Bismuth-210m 0.1
Bismuth—210 i
Bismuth—212 10
Bismuth—213 10
Bismuth—-214 100
Polonium-203 1,000
Polonium-205 1,000
Polonium-207 1,000
Polonium-210 0.1
Astatine—207 100
Astatine—211 10
Radon-220 1
Radon—222 1
Francium-222 100
Francium—223 100
Radium-223 0.1
Radium—224 0.1
Radium—-225 0.1
Radium-226 0.1
Radium-227 1,000
Radium-228 0.1
Actinium-224 1
Actinium-225 0.01
Actinium-226 0.1
Actinium-227 0.001
Actinium—228 1
Thorium-226 10
Thorium-227 0.01
Thorium—-228 0.001
Thorium—228 0.001
Thorium—-230 0.001
Thorium—231 100
Thorium—232 100
Thorium—234 10
Thorium—nattiral 100
Protactinium—-227 10
Protactinium—228 1
Protactinium—-230 0.1
Protactinium-231 0.001
Protactinium—-232 1
Profactinium-233 100
Protactinium—-234 100
Uranium-230 0.01
Uranium-231 100
Uranium-232 0.001
Uranium—233 0.001
Uranium-234 0.001
Uranium—-235 0.001
Uranium—236 0.001
Uranium-237 100
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Radionuclide Quantity
{uCi) ©
Uranium-238 100
Uranium-239 1,000
Uranium—240 100
Uranium-natural 100
Neptunium-232 100
Neptunium-233 1,000
Neptunium-234 100
Neptunium-235 100
Neptunium—236 0.001
{1.15E+5)
Neptunium-236 (22.5h) 1
Neptunium-237 0.001
Neptunium-238 10
Neptunium—239 100
Neptunium-240 © 1,000
Plutonium—234 10
Plutonium—~235 1,000
Plutonium-236 0.001
Plutonium-237 100
Plutonium—238 0.001
Plutonium-239 0.001
Plutonium-240 0.001
Plutonium-241 0.0
Plutonium—242 0.001
Plutonium-—243 1,000
Plutonium—244 0.001
Plutonium—245 100
Americium—237 1,000
Americium-238 100
Americium-239 1,000
Americium~240 100
Americium-241 0.001
Americium-242m 0.001
Americium—242 10
Americium—243 0.001
Americitm—244m 100
Americium—244 10
Americium-245 1,000
Americium-246m 1,000
Americium—-246 1,000
Curium—-238 100
Curium—240 0.1
Curium—241 1
Curium—242 0.01
Curium-243 0.001
Curium—244 0.001
Curium-245 0.001
Curium-246 0.001
Curium—247 0.001
Curium—248 0.001
Curium—248 1,000
Berkefium—245 100
Berkelium—246 100
Berkelium—247 0.001
Berkelium—249 0.1
Berkelium—250 10
Californium-—-244 100
Californium—-246 1
Californium—-248 0.01
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Radionuclide Quantity

(uCi) @

Californium—249 0.001
Californium-250 0.001
Californium—-251 0.001
Californium-252 0.001
Californium-253 0.1
Californium-254 0.001
Einsteinium-250 100
Einsteinium-250 100
Einsteinium—-251 100
Einsteinium-253 0.1
Einsteinium-254m 1
Einsteinium—254 0.01
Fermium—252 1
Fermium-253 1
Fermium—254 10
Fermium—-255 1
Fermium-257 0.01
Mendelevium—257 10
Mendelevium—-258 0.01
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Radionuclide Quantity Radionuclide Quantity

(uGi) * (uci) *
Any alpha—emitting Any radionuclide other
radionuclide not listed than alpha emitting
above or mixtures of ' radionuclides not listed
alpha emitters of above, or mixtures of
unknown composition 0.001 beta emitters of
unknown compostion 0.01

? The guantities listed above were derived by taking 1/10 of the most restrictive ALl listed in Table 1 Columns 1
and 2 of Schedule RHS 8-30 of this chapter, rounding to the nearest factor of 10, and arbitrarily constraining the
values listed between 0.001 and 1,000 pCi (37 Bg and 37 MBq). Values of 100 pCi (3.7 MBq) have been
assigned for radionuclides having a radioactive half-life in excess of 109 years, except rhenium, 1,000 uCi (37
MBaq), to take info account their low specific activity.

NOTE: For purposes of 4200-02-05-111 Rules 3400-20-02-.111, 1200-02-05- 114 0400-20-05-.114, and 4200~
0205140 0400-20-05-.140, where there is involved a combination of radicnuclides in known amounts, the limit
for the combination shall be derived as follows: determine, for each radionuclide in the combination, the ratio
between the quantity present in the combination and the limit otherwise established for the specific radionuclide
when not in combination. The sum of such ratios for all radionuclides in the combination may not exceed "1" —
that is, unity.

SCHEDULE RHS 8-32
ASSIGNED PROTECTION FACTORS FOR RESPIRATORS *

Assigned
Operating Mode © Protection
Factors
| Air~Purifying Respirators [Particulate
only} ©
Filtering facepiece disposable ° Negative Pressure )
Facepiece, half © Negative Pressure 10
Facepiece, full Negative Pressure 100
Facepiece, half Powered air—purifying respirators 50
Facepiece, full Powered air—purifying respirators 1000
Helmet/hood Powered air—purifying respirators 1000
Facepiece, looseitting Powered air—purifying respirators 25
Il.  Atmosphere~-Supplying Respirators
[Particulate, gases and vapors ]:
1. Alr-line respirator:
Facepiece, half Demand 10
Facepiece, half Continuous Flow 50
Facepiece, half Pressure Demand 50
Facepiece, full Demand 100
Facepiece, full Continuous Flow 1000
Facepiece, full Pressure Demand 1000
Helmet/hood Continuous Flow 1000
Facepiece, loose-fitting Continuous Flow 25
Suit Continuous Flow )
2. Self—contained breathing
apparatus (SCBA):
Facepiece, full Demand " 100
Facepiece, full Pressure Demand '10,000
Facepiece, full Demand, Recirculating " 100
Facepiece, ful Positive Pressure Recirculating ! 10,000
a To Converf uCi to KBg, mulfiply the uCi value by 37.
§S-7039 (July 2010) RDA 1693
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Any combination of air—purifying and Assigned protection factor for type and mode of
atmosphere—supplying respirators operation as listed above

a These assigned protection factors apply only in a respiratory protection program that meeis the

_ requirements of this chapter. They are applicable only to airborne radiological hazards and may not be

appropriate to circumstances when chemical or other respiratory hazards exist instead of, or in addition

to, radioactive hazards. Selection and use of respirators for such circumstances must also comply with U.

S. Department of Labor regulations. Radioactive contaminants for which the concentration values in

Table 1, Column 3 of schedule RHS 8-32 in this rule 3200-02-06~484 are based on internal dose due to

inhalation may, in addition, present external exposure hazards at higher concenirations. Under these
circumstances, limitations on occupancy may have to be governed by external dose limits.

b Air purifying respirators with APF <100 shall be equipped with particulate filters that are at least 95
percent {85%) efficient. Air purifying respirators with APF = 100 shall be equipped with particulate filters
that are at least 99 percent (88%; efficient. Air purifying respirators with APFs >100 shall be equipped
with particulate filters that are at least 99.97 percent (88:97%) efficient.

c The licensee may apply to the Division for the use of an APF greater than 1 for sorbent cartridges as
protection against airborne radioactive gases and vapors (e.g., radioioding).

d Licensees may permit individuals to use this type of respirator who have not been medically screened or
fit tested on the device provided that no credit be taken for their use in estimating intake or dose. It is
also recognized that it is difficult to perform an effective positive or negative pressure pre-use user seal
check on this type of device. All other respiratory protection program requirements listed in Rule 4200~
02.05-.82 0400-20-05-92 apply. An assigned protection factor has not been assigned for these devices.
However, an APF equal to 10 may be used if the licensee can demonsirate a fit factor of at least 100 by
use of a validated or evaluated, quakiative or quantitative fit test.

e Under-chin type only. No distinction is made in this Schedule between elastomeric half-masks with
replaceable cartridges and those designed with the filter medium as an integral part of the facepiece (e.g.,
disposable or reusable disposable). Both types are acceptable so long as the seal area of the latter
contains some substantial type of seal-enhancing material such as rubber or plastic, the two or more
suspension straps are adjustable, the filter medium is at least 95 percent {85%)} efficient and all other
requirements of this chapter are met.

f The assigned protection factors for gases and vapors are not applicable fo radioactive contaminants that
present an absorption or submersion hazard. For tritium oxide vapor, approximately one-third of the
intake occurs by absorption through the skin so that an overall protection factor of 3 is appropriate when
atmosphere-supplying respirators are used to protect against tritium oxide. Exposure to radioactive noble
gases is not considered a significant respiratory hazard, and protective actions for these contaminants
should be based on external (submersion) dose considerations.

g No NIOSH approval schedule is currently available for atmosphere supplying suits. This equipment may
be used in an acceptable respiratory protection program as long as all the other minimum program
requirements, with the exception of fit testing, are met (i.e., Rule 1200-02-05-92 0400-20-05-.92).

h The licensee should implement institutional controls to assure that these devices are not used in areas
immediately dangerous to life or health (IDLH).

i This type of respirator may be used as an emergency device in unknown concentrations for protection
against inhalation hazards. External radiation hazards and other limitations to permitted exposure such
as skin absorption shall be taken into account in these circumstances. This device may not be used by
any individual who experiences perceptible outward leakage of breathing gas while wearing the device.

SCHEDULE RHS 8-33
REQUIREMENTS FOR TRANSFER OF LOW-LEVEL RADIOACTIVE WASTE
FOR DISPOSAL AT LAND DISPOSAL FACILITIES AND MANIFESTS

I. Manifest.

A waste generator, collector, or processor who transports, or offers for transportation, low-level radiocactive waste
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intended for ultimate disposal at a licensed low-level radioactive waste land disposal facility shall prepare a
manifest. The manifest shall contain the information requested on applicable NRC Forms 540 (Uniform Low-
Level Radioactive Waste Manifest (Shipping Paper)) and 541 (Uniform Low-Leve! Radioactive Waste Manifest
(Container and Waste Description)) and, if necessary, on an applicable NRC Form 542 (Uniform Low-Level
Radioactive Waste Manifest (Manifest Index and Regional Compact Tabulation}). NRC Forms 540 and 540A
shall be completed and shall physically accompany the pertinent low-level waste shipment. Upocn agreement
between shipper and consignee, NRC Forms 541 and 541A and 542 and 542A may be completed, fransmitted
and stored in electronic media with the capability for producing legible, accurate and complete records of the
respective forms. Licensees are not required to comply with the manifesting requirements of this rule when they
ship:

1. LLW for processing and expect its return (i.e., for storage under their license) prior to disposal at a
licensed land disposal facility,

2. LLW that is being returned to the licensee who is the “waste generator” or "generator,” as defined in this
rule; or
3. Radioactively contaminated material o a "'waste processor’ that becomes the processar's “residual

waste."

For guidance in completing these forms, refer to the instructions that accompany the forms. Copies of manifests
required by this appendix may be legible carbon copies, photocopies or computer printouts that reproduce the
data in the format of the uniform manifest.

NRC Forms 540, 540A, 541, 541A, 542 and 542A and the accompanying instructions, in hard copy, may be
obtained from the Information and Records Management Branch, Office of Information Resources Management,
U.S. Nuclear Regulatory Commission, Washington, DC 20555, telephone (301) 415-7232.

This appendix includes information requirements of the Department of Transportation, as codified in 49 CFR part
172. Information on hazardous, medical, or other waste, required to meet Environmental Protection Agency
regulations, as codified in 40 CFR parts 259, 261 or elsewhere, is not addressed in this section rule and must be
provided on the required EPA forms. However, the required EPA forms shall accompany the Uniform Low-Level
Radioactive Waste Manifest required by this chapter.

As used in this appendix, the following definitions apply:
1. “Chelating agent” has the same meaning as that given in Rule 4200-02-11-03 0400-20-11-03.

2. “Chemical description” means a description of the principal chemical characteristics of a low-level
radioactive waste.

3. “Computer-readable medium” means that the regulatory agency’s computer can transfer the information
from the medium into its memory.

4. "Consignee” means the designated receiver of the shipment of low-level radicactive waste.

5. “Decontamination facility” means a facility operating under a license issued by the Division, the U.S.
Nuclear Regulatory Commission, or another Agreement State, whose principal purpose is
decontamination of equipment or materials {0 accomplish recycle, reuse or other waste management
abjectives and, for purposes of this rule, is not considered to be a consignee for LLW shipments.

6. “Disposal container” means a container principally used to confine low-level radioactive waste during
disposal operations at a land disposal facility (also see “high integrity container”). Note that for some
shipments, the disposal container may be the transport package.

7. ‘EPA identification number” means the number received by a transporter following application to the
Administrator of EPA as required by 40 CFR 263.

8. "Generator” means a licensee operating under a license issued by the Division, the U.S. Nuclear
Regulatory Commission, or ancther Agreement State who:

f
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20,

21

22.

a. Is a waste generator as defined in this rule, or

b. Is the licensee to whom waste can be attributed within the context of the Low-Leve! Radioactive
Waste Policy Amendments Act of 1985 (e.g., waste generated as a resuit of decontamination or
recycle aclivities).

“High integrity container” (HIC) means a container commonly desighed to meet the structural stability

requirements of paragraph (7} of Rule 4200-82-411-47(7} (0400-20-11-17 and to meet Department of
Transportation requirements for a Type A package.

“Land disposal facility” has the same meaning as that given in Rule 4200-02-144-03 0400-20-11-.03.

“NRC Forms 540, 540A, 541, 541A, 542 and 542A" means official NRC Forms referenced in this
appendix. Licensees need not use originals of these NRC Forms as long as any substitute forms are
equivalent to the original documentation in respect to content, clarity, size and location of information.
Upon agreement between the shipper and consignee, NRC Forms 541 (and 541A) and NRC Forms 542
{and 542A) may be completed, transmitted and stored in electronic media. The electronic media shall
have the capability for producing legible, accurate and complete records in the format of the uniform
manifest.

“Package” means the assembly of components necessary to ensure compliance with the packaging
requirements of U.S. DOT regulations, together with its radicactive contents, as presented for transport.

“Physical description” means the iterns called for on NRC Form 541 to describe a low-level radioactive
wasie.

‘Residual waste” means low-level radicactive waste resulting from processing or decontamination
activities that cannot be easily separated into distinct batches attributable to specific waste generators.
This waste is attributable to the processor or decontamination facility, as applicable.

“Shipper” means the licensed entity (i.e., the waste generator, waste collector, or waste processor) who
offers low-level radicactive waste for transportation, typically consigning this type of waste to a licensed
waste collector, waste processor, or land disposal facility operator.

“Shipping paper” means NRC Form 540 and, if required, NRC Form 540A which includes the information
required by U.S. DOT in 49 CFR 172.

“Source material” has the same meaning as that given in subparagraph 1200-02-05-32 Rule 0400-20-05-
32,

“Special nuclear material" has the same meaning as that given in T.C.A. §68-202-202(1}.

“Uniform Low-Level Radioactive Waste Manifest” {or "uniform manifest”) means the combination of NRC
Forms 540, 541 and, if necessary, 542 and their respective continuation sheets as needed, or equivalent.

“Waste collector’ means an entity, operating under a license issued by the Division, the U.S. NRC or
another Agreement State, whose principal purpose is to collect and consolidate waste generated by
others and to transfer this waste, without processing or repackaging the collected waste, to another
licensed waste coilector, licensed waste processor or licensed land disposal facility.

“Waste description” means the physical, chemical and radiological description of a low-level radioactive
waste as called for on NRC Form 541.

“Waste generator” means an entity, operating under a license issued by the Division, the U.S. NRC or
another Agreement State, who:

a. Possesses any material or component that contains radioactivity or is radioactively contaminated
for which the licensee foresees no further use, and:

b. Transfers this material or component to a licensed land disposal facility or to a licensed waste
collector or processor for handling or treatment before disposal. A licensee performing
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processing or decontamination services may be a “waste generator” if the transfer of low-level
radioactive waste from its facility is defined as “residual waste.”

23. “Waste processor’ means an entity, operating under a license issued by the Division, the U.S. NRC or
another Agreement State, whose principal purpose is {0 process, repackage or otherwise treat low-level
" radioactive material or waste generated by others before eventual transfer of waste to a licensed low-

level radioactive waste land disposal facility.

24. “Waste type” means a waste within a disposal container having a unique physical description (i.e., a
specific waste descriptor code or description; or a waste sorbed on or solidified in a specifically defined
mediay).

information Requirements
A General Information
The shipper of the radioactive waste shall provide the following information on the uniform manifest:
1. The name, facility address and telephone number of the licensee shipping the waste.

2. An explicit declaration indicating whether the shipper is acting as a waste generator, collector,
processor, or a combination of these identifiers for the purposes of the manifested shipment; and

3. The name, address and telephone number, or the name and U.S. EPA hazardous waste
identification number for the carrier transporting the waste to the land disposal facility.

B. Shipment Information

The shipper of the radioactive waste shall provide the following information regarding the waste shipment on the
uniform manifest:

1. The date of the waste shipment;

2. The total number of packages/disposal containers;

3. The total disposal velume and disposat weight in the shipments;

4. The total radionuclide activity in the shipment;

5. Thg activity of each of the radionuclides H-3, C-14, T¢-99, and 1-129 contained in the shipment;
an

8. The total masses of U-233, U-235, and plutonium in special nuclear material, and the total mass

of uranium and thorium in source material.
C. Disposal Container and Waste Information.

The shipper of the radioactive waste shalt provide the following information on the uniform manifest regarding the
waste and each disposal container of waste in the shipment:

1. An alphabetic or numeric identification that uniquely identifies each disposal container in the
shipment;
2. A physical description of the disposal container, including the manufacturer and model of any

high integrity container,;

3 The volume displaced by the disposal container;

4, The gross weight of the disposal container, including the waste;

5. For waste consigned to a disposal facility, the maximum radiation level at the surface of each
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disposal container;

B. A physical and chemical description of the waste;

o7 The total weight percentage of chelating agent for any waste containing more than ene-tenth-of
ene-percent 0.1% pergent chelating agent by weight, plus the identity of the principal chelating
agent;

8. The approximate volume of waste within a container;

9. The sorbing or sclidification media, if any, and the identity of the solidification media vendor and
brand name;

10. The identities and activities of individual radionuclides contained in each container, the masses of

U-233, U-235 and plutonium in special nuclear material, and the masses of uranium and thorium
in source material. For discrete waste types (i.e., activated materials, contaminated equipment,
mechanical filters, sealed source/devices and wastes in solidification/stabilization media), the
identities and activities of individual radionuclides associated with or contained on these waste
types within a disposal container shall be reported;

11. The total radioactivity within each container; and
12. For wastes consigned to a disposal facility, the classification of the waste under paragraph (6) of

4200-02-1-178} Rule 0400-20-11-.17. Waste not meeting the structural stability requirements
of subparagraph {7)}{b) of 4200-82-11-17Ab} Rule 0400-20-11-.17 shall be identified.

D. Uncontainerized Waste Information.

The shipper of the radioactive waste shall provide the following information on the uniform manifest regarding a
waste shipment delivered without a disposal container:

1. The approximate volume and weight of the waste;,
2. A physical and chemical description of the waste;
3. The total weight percentage of chelating agent if the chelating agent exceeds 0.1% by weight,

plus the identity of the principal chelating agent;

4. For waste consigned to a disposal facility, the classification of the waste under paragraph {(6) of
1200-02-11--17{6} Rule 0400-20-11-17. Waste not meeting the structural stability requirements
of subparagraph (7)}{b) of 4200-02-11—17{7 b} Rule 0400-20-11-.17 shall be identified;

5. The identities and activities of individual radionuclides contained in the waste, the masses of U-
233, U-235 and plutonium in special nuclear material, and the masses of uranium and thorium in
source material, and

8. For wastes consigned to a disposal facility, the maximum radiation levels at the surface of the
waste.
E. Multi-Generator Disposal Container Information.

This section applies to disposal containers enclosing mixtures of waste originating from different generators.
{Note: The origin of the LLW resulting from a processor's activities may be attributable to one or more-
“generators” (including “waste generators”) as defined in this rule}. It also applies to mixtures of wastes shipped
in an uncontainerized form, for which portions of the mixture within the shipment originate from different
generators.

1. For homogeneous mixtures of waste, such as incinerator ash, provide the waste description applicable to
the mixture and the volume of the waste attributed to each generator.

2. For heterogeneous mixiures of waste, such as the combined products from a large compactor, identify
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each generator contributing waste to the disposal container and, for discrete waste types (i.e., activated
materials, contaminated equipment, mechanical filters, sealed source/devices and wastes in
solidification/stabilization media), the identities and activities of individual radionuclides contained on
these waste types within the disposal container. For each generator, provide the following:

" a The volume of waste within the disposal container;
b. A physical and chemical description of the waste, including the solidification agent, if any,
c. The total weight percentage of chelating agents for any disposal container containing more than

ona-tenth-cfone-pereent 0.1% percent chelating agent by weight, plus the identity of the principal
chelating agent;

d. The sorbing or solidification media, if any, and the identity of the solidification media vendor and
brand name if the media is claimed to meet stability requirements in subparagraph (7)(b) of 4200~
02-14-47H)tb} Rule 0400-20-11-.17; and

e Radionuclide identities and activities contained in the waste, the masses of U-233, U-235 and
plutonium in special nuclear material, and the masses of uranium and thorium in source material
if contained in the waste.

Certification.

An authorized representative of the waste generator, processor, or collector shall certify by signing and dating the
shipment manifest that the transported materials are properly classified, described, packaged, marked and
labeled and are in proper condition for transportation according to the applicable regulations of the U.S.
Department of Transportation, the U.S. Nuclear Regulatory Commission and the Division of Radiological Health.
A collector, in sighing the certification, is certifying that nothing has been done to the collected waste that would
invalidate the waste generator's certification.

Control and Tracking.

A Any licensee who transfers radioactive waste to a land disposal facility or a licensed waste collector shali
comply with the requirements in paragraphs A1 through 9 of this section. Any licensee who transfers
waste to a licensed waste processor for waste freatment or repackaging shall comply with the
requirements of paragraphs A.4 through 9 of this section. A licensee shalk:

1. Prepare all waste so that the waste is classified according to paragraph {6) of 4260-02-34~47(6)
Rule 0400-20-11-.17 and mests the waste characteristics requirements in paragraph (7) of 4206~
P27 Rule 0400-20-11-.17;

2. Label each disposal container {or transpori package if potential radiation hazards preclude
labeling of the individual disposal container) of waste to identify whether it is Class A waste, Class
B waste, Class C waste or greater than Class C waste, in accordance with paragraph (6) of 4206-
82-14+-176} Rule 0400-20-11-.17;

3. Conduct a quality assurance program to assure compliance with paragraphs {8) and (7) of 4200~
S2-H—1HByand paragraph—1200-02-11-177 Rule 0400-20-11-.17 (the program shall include
management evaluation of audits),

4, Prepare the NRC Uniform Low-Level Radicactive Waste Manifest as required by this appendix;

5. Forward a copy or electronically transfer the Uniform Low-Level Radicactive Waste Manifest to
the intended consignee so that either:

a. - Receipt of the manifest precedes the LLW shipment, or
b. The manifest is delivered to the consignee with the waste at the time the waste is
transferred to the consignee.
o Using both a. and b. is also acceptable,
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6. Include NRC Form 540 {(and NRC Form 540A, if required) with the shipment regardless of the
option chosen in part 5 of this subparagraph;

7. Receive acknowledgement of the receipt of the shipment in the form of a signed copy of NRC
‘ Form 540;
8. Retain a copy of or electronically store the Uniform Low-Level Radioactive Waste Manifest and

documentation of acknowledgement of receipt as the record of transfer of licensed material as
required by Chapter 4260-02-140 0400-20-10; and

9. For any shipments or any part of a shipment for which acknowledgement of receipt has not been
received within the times set forth in this appendix, conduct an investigation in accordance with

paragraph Section iII.E. of this appendix Schedule.

B. Any waste collector licensee who handles only prepackaged waste shalk:

1. Acknowledge receipt of the waste from the shipper within one week of receipt by returning a
signed copy of NRC Form 540,

2. Prepare a new manifest to reflect consolidated shipmenis that meet the requirements of this
appendix. The waste collector shall ensure that, for each container of waste in the shipment, the
manifest identifies the generator of that container of waste;

3. Forward a copy or electronically transfer the Uniform Low-Level Radioactive Waste Manifest to
the intended consignee so that either:

a. Receipt of the manifest precedes the LLW shipment, or

b. The manifest is delivered to the consignee with the waste at the time the waste is
transferred to the consignee.

c. Using both &3 a, and g b. is also acceptable;

4. include NRC Form 540 (and NRC Form 540A, if required) with the shipment regardiess of the
option chosen in part 3 of this subparagraph;

5. Receive acknowledgement of the receipt of the shipment in the form of a signed copy of NRC
Form 540;

B. Retain a copy of or electronically store the Uniform Low-Level Radioactive Waste Manifest and

documentation of acknowledgement of receipt as the record of transfer of licensed material as
required by Chapter 4200-02-10 0400-20-10;

7. For any shipments or any peirt of a shipment for which acknowledgement of receipt has not been
received within the times set forth in this appendix, conduct an investigation in accordance with

paragraph Secfion lIL.E. of this appendix Schedule; and

8. Notify the shipper and the Director, Division of Radiological Health, when any shipment, or part of
a shipment, has not arrived within 60 days after receipt of an advance manifest, unless notified by
the shipper that the shipment has been cancelled.

C. Any licensed waste processor who treats or repackages waste shall:

1. Acknowledge receipt of the waste from the shipper within ene 1 week of receipt by returning a
signed copy of NRC Form 540;

2. Prepare a new manifest that meets the requirements of this appendix. Preparation of the new
manifest reflects that the processor is responsible for meeting these reguirements. For each
container of waste in the shipment, the manifest shall identify the waste generators, the
preprocessed waste volume and the other information required in paragraph Section |.E. of this

$8-7039 (July 2010) 112 RDA 1683

<M d|



10.

11.

Schedule;

Prepare all waste so that the waste is classified according to paragraph (6) of 41200-02-41-47(6)
Rule 0400-20-11-.17 and meets the waste characteristics requirements in paragraph {7) of 4200~

92~ 1477 Rule 0400-20-11-17;

Label each package of waste to identify whether it is Class A waste, Class B waste, or Class C

waste, in accordance with paragraphs (8} 4200-02-11-14(8} and 4200-02-141-1%(8) of Rule 0400-
20-11-17;

Conduct a gquality assurance program to assure compliance with paragraphs {6) 4200-02-14-

AZ(B) and paragraph—1200-02-H-414(7) of Rule 0400-20-11-.17 (the program shall include

management evaluation of audits);

Forward a copy or electronically transfer the Uniform Low-Level Radioactive Waste Manifest to
the intended consignee so that either:

a. Receipt of the manifest precedes the LLW shipment, or

b. The manifest is delivered to the consignee with the waste at the time the waste is
transferred to the consignee,

C. Using both 4} a. and G b, is also acceptable;

Include NRC Form 540 (and NRC Form 540A, if required) with the shipment regardiess of the
option chosen in paragraph Subsection I1.C.6 of this sestion Scheduls;

Receive acknowledgement of the receipt of the shipment in the form of a signed copy of NRC
Form 540;

Retain a copy of or electronically store the Uniform Low-Level Radioactive Waste Manifest and
documentation of acknowledgement of receipt as the record of transfer of licensed material as
required by Chapter 4280-02-183 0400-20-10;

For any shipment or any part of a shipment for which acknowledgement of receipt has not been
received within the times set forth in this appendix, conduct an investigation in accordance with

paragraph Section [IL.E. of this appendix Schedule; and

Notify the shipper and the Director, Division of Radiologicat Health, when any shipment, or part of
a shipment, has not arrived within 60 days after receipt of an advance manifest, unless notified by
the shipper that the shipment has been cancelled.

D. The land disposal facility operator shali:

1.

Acknowledge receipt of the waste within erne 1 week of receipt by returning, as a minimum, a
signed copy of NRC Form 540 to the shipper. The shipper to be notified is the licensee who last
possessed the waste and transferred the waste to the operator. If any discrepancy exists
between materials listed on the Uniform Low-Level Radioactive Waste Manifest and materials
received, copies or electronic transfer of the affected forms must be returned indicating the
discrepancy;

Maintain copies of all completed manifests and electronically store the information required by
paragraph (1) of 4200-02-11--48(4) Rule 0400-20-11-.19 until the Division terminates the license;
and

Notify the shipper and the Director, Division of Radiological Health, when any shipment, or part of
a shipment, has not arrived within 80 days after receipt of an advance manifest, unless notified by
the shipper that the shipment has been cancelled.

E. Any shipment or part of a shipment for which acknowledgement is not received within the times set forth
in this section shall:
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1. Be investigated by the shipper if the shipper has not received notification or receipt within 20 days
after transfer; and

2. Be fraced and reported. The investigation shall include tracing the shipment and filing a report

with the Director, Division of Radiological Heaith, at the address given in Rule 4200-02-04-07
0400-20-04-.07. Each licensee who conducts a trace investigation shall file a written report with
the Division within fwe 2 weeks of completion of the investigation.

Authority: T.C.A. §8 68-202-101 et seq., 68-202-201 et seq. and 4-5-201 et seq.

4200-02-05-182  0400-20-05-.162 Type X Quantilies and Transport Groups.

(M

$5-7039 (July 2010)

Transport group as used in this rule means any one of seven groups into which radionuclides in normal
form are classified, according to their toxicity and their relative potential hazard in transport, in Table RHS

2-3.
(a) Any radionuclide, not specifically listed in one of the groups in Table RHS 2-3 shall be assigned

to one of the groups in accordance with Table RHS 2-2.

(b} For mixtures of radionuclides the following shall apply:

1. If the identity and respective activity of each radionuclide are known, the permissible
activity of each radionuclide shall be such that the sum, for all groups present, of the ratio
between the total activity for each group to the permissible activity for each group will not
be greater than unity.

2. if the groups of the radionuclides are known, but the activity in each group cannoct be
feasohably determined, the mixture shall be assigned fo the most restrictive group
present.

3. if the identity of all or some of the radionuclides cannot be reasonably determined, each
of the unidentified radionuclides shatll be considered as belonging to the most resirictive

“group that cannot be positively excluded.
4, Mixtures consisting of a single radioactive decay chain where the radionuclides are in the

naturally occusring proportions shall be considered as consisting of a single radionuclide.
The group and activity shali be that of the first member present in the chain, except that if
a radionuclide “x" has a half-life longer than that of the first member and an activity
greater than that of any other member, including the first, at any time during
transportation, the group of the nuclide “x” and the activity of the mixture shall be the
maximum activity of that nuclide “x" during transportanon

TABLE RHS 2-1
TYPE X QUANTITIES

Type X
Transport Quantity Limit
Group {in curies)
i 0.001
i 0.050
m 3
v 20
v 20
Vi 1,000
\i 1,000
Special Form 20

TABLE RHS 2-2

Radicactive half-life
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010 1,000 1,600 days to one over one

Radionuclide days million years million years
Atomic

Number 1—81 Group lll Group |l Group !li
Atomic

Number 82 and Group | Group | Group i
QOver '

TABLE RHS 23 TRANSPORT GROUPING OF RADIONUCLIDES

Element Radionuclide Group
Actinium (89) Ac-227 ]
Ac—228 I
Americium (95) Am-241 !
Am—243 !
Antimony (51) Sh-122 v
Sb—124 I
Sb—125 Il
Argon {18) Ar-37 Vi
Ar—41 . il
Ar—41 {uncompressed) v
Arsenic (33) As-73 v
As—74 Y
As-78 v
As-77 v
Astatine (85) At-211 il
Barium (56) Ba-131 v
Ba-133 I
Ba—140 I
Berkelium (97) Bk—249 [
Beryllium (4) Be-7 v
Bismuth (83) Bi-206 IV
Bi-207 i
Bi-210 Il
Bi-212 i
Bromine (35) Br -82 v
Cadmium (48) Cd-109 v
Cd-115" H
Cd-115 v
Calcium (20) Ca-45 v
Ca—-47 v
Californium (98) Cf-249 |
Ci-250 I
Ci—-252 I
Carbon (6) C-14 v
Cerium (58) Ce-141 v
Ce-143 v
Ce—144 1l
Cesium (55) Cs—131 v
Cs—1234™ i
Cs—134 H
Cs—135 v
Cs—136 v
Cs—137 0l
Chiorine {17) Ci-36 i
Cl-38 1\

Atomic number shown in parentheses.

Atomic weight shown after the radionuclide symbol.

Uncompressed means at a pressure not exceeding one atmosphere.
m

Metastable State.
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Element Radionuclide Group

Chromium {24) Cr—51 v
Cobalt (27) Co-56 i
Co-57 Y
Co-58"™ 1%
Co-58 v
Co-60 il
Copper (29) Cu-64 Y
Curium (98) Cm-—242 ]
Cm-—243 i
Cm-244 !
Cm—-245 i
Cm-246 !
Dysprosium (68) Dy-154 1l
Dy~165 v
Dy-166 [\
Erbium (88) Er—169 ‘ v
‘ Er—171 \Y)
Europium (63) Eu-130 i
Eu-152" v
Eu-152 I
Eu—154 il
Eu-155 v
Fluorine (9) F-18 [V
Gadolinium (64) Gd-153 v
Gd-159 v
Gallium (31) Ga-67 il
Ga-72 v
Germanium (32) Ge—T71 v
Gold (79) Au—-193 i
Au—-194 I
Au—195 I
Au—196 v
Au—198 v
Au—199 Y
Hafnium (72) Hf-181 v
Holmium (67) Ho-166 v
Hydrogen (1) H-3 (see fritium)
Indium (42) In-113" v
In—114 " 1]
In-115"™ Y
In—115 v
lodine (53) I-124 v
-125 I
—126 i
129 It
-131 i
-132 v
1-133 ]
I-134 v
—135 v
Iridium (77} Ir—190 v
=192 . il
Ir—194 IV
Iron (26) Fe-55 v
Fe-59 v
Krypton {36) Kr—85™ 1

™ Metastable State.
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Element Radionuclide Group
Kr—-85™ (uncompressed) Y
Kr-85 H
Kr—85 {uncompressed) I
Kr-87 {uncompressed) v
Lanthanum (57) La—140 v
Lead (82) Pb-203 v
Pb—210 li
Pb-212 i
Lutetium (71) Lu-172 v
Lu-177 v
Magnesium (12) Mg-28 v
Manganese (25) Mn-52 v
Mn—54 v
Mn—56 v
Mercury (80) Hg-197™ v
Hg-197 v
Hg—203 v
Mixed fission products (MFP) ]
Molybdenum (42) Mo-99 v
Neoadymium (60) Nd-147 v
Nd-149 v
Neptunium (93) Np—237 |
, Np—239 !
Nickel {28) Ni-56 it
Ni—59 v
Ni—63 v
Ni—65 v
Niobium (41) Nb-93™ v
Nb-95 v
Nb-97 v
Osmium (76) 0s—185 v
0s-191" v
0s-191 v
0s-193 v
Palladium (46) Pd-103 v
Pd—-109 v
Phosphorus (15) P-32 v
Platinum (78) Pt—191 v
Pt-193 v
Pt-193™ |
Pt-197™ v
Pt-197 v
Plutonium (94) Pu—238" [
Pu-239" |
Pu-240 I
Pu-241 " |
Pu—242 !
Polonium (84) Po-210 |
Potassium (19) K—42 v
K-43 Hl
Praseodymium (59) Pr-142 IV
Pr-143 v
Promethium (61) Pm-147 v
Pm-~149 v
Protactinium (81) Pa-230 I
Pa—231 [

" Uncompressed means at a pressure not exceeding one atmosphere.

™ Metastable State.
) Figsile material.
! Fissile material.

$5-7039 (July 2010)

117

276

RDA 1893



Element Radionuclide Group
. Pa-233 il
Radium (88) Ra-223 il
Ra-224 il
Ra—226 !
Ra—228 I
Radon (86) Rn-220 v
Rn—222 I
Rhenium (75) Re—183 v
Re—186 IV
Re—187 v
Re—188 v
Re Natural 1\
Rhodium {45) Rh-103" v
Rh—105 v
Rubidium (37) Rb—86 v
Rb-87 v
Rb Natural v
Ruthenium (44) Ru-97 v
Ru-103 v
Ru—105 v
Ru~106 i
Samarium (62) Sm-145 HI
Sm—147 fl
Sm-151 v
Sm-153 v
Scandium (21) Sc—46 0
5c-47 v
Sc—48 IV
Selenium (34) Se-75 IV
Silicon (14) S5i-31 v
Silver (47) Ag—105 v
Ag—110" [;
Ag—111 v
Sodium (11) Na~22 [}
Na—24 i\
Strontium (38) Sr—85™" \%
Sr—85 v
Sr-89 H
Sr—90 I
Sr-91 H
Sr—92 v
Sulfur (18) 5-35 v
Tantalum (73) Ta-182 I
Technetium (43) Tc-96" IV
Tc-96 v
Te—97" v
Te—97 v
Te-99™ v
Tc—99 v
Tellurium (52) Te-125" \Yj
Te—127" \Y
Te-127 v
Te—129" i
Te—129 v
Te-131" ]
Te-132 v
Terbium (65) Tb—160 Hl

™ Metastable State.
® Metasable State
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Element

Radionuclide

Group

Thallium (81}

Thorium (90)

Thulium {69)

Tin (50)

Tritium (1)

Tungsten (74)

Uranium (92)

Vanadium (23)

Xenon (54)

Ytterbium (70)
Yitrium (39)

Zinc (30)

Zirconium (40)

T200
Ti-201
T-202
T—-204
Th-227
Th-228
Th-230
Th-231
Th—-232
Th-234
Th Natural
Tm-168
Tm-170
Tm-171
Sn-113
Sn—117"
Sn—121
Sn—125
H-3

H-3 {as a gas, as luminous paint,
or absorbed on solid material)

W-181
W-185
W-187
uU-230
U-232
U-233®
U-234
U-235 (F)
U236
U-238

U Natural
U Enriched "
U Depleted
V48

V49

Xe-125
Xe-131"
Xe-131" (uncompressed)
Xe—-133
Xe—133 (uncompressed)
Xe—-135
Xe—135 (uncompressed)
Yb-175
Y-88

Y-90

Y-91"

Y—91

Y-92

Y-93

Zn-65
Zn-69"
Zn-68

Zn—69

Zr—-93

Zr-95

v
v
v
i
Il

il
i

il
H
il
Y
v
I
i
Y
v

Vi
v
v
Y
I

Il

Il

In
I

il
il
]
{il
v
il
il
Hl

IN
VI
il

v
i
v
Hl
il
v
v
v
v
v
v
v
I

) Fissile material.

Uncompressed means at a pressure not exceeding one atmosphere,

M Metastable State.
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Element Radionuclide Group
Zr-97 Y

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

4200-02-05-163 0400-20-05-.163 Reports of Transactions Involving Nationally Tracked Sources.

Each licensee who manufactures, transfers, receives, disassembles, or disposes of a nationally tracked source
shall complete and submit to the NRC a National Source Tracking Transaction Report as specified in paragraphs
(1) through (5) of this rule for each type of transaction.

(0 Each licensee who manufactures a nationally tracked source shall complete and submit a National
Source Tracking Transaction Report. The report must include the foliowing information:

{a) The name, address, and license number of the reporting licensee;

{b) The name of the individual preparing the report;

(c) The manufacturer, model, and serial number of the source;
() The radioactive material in the source;
(e) The initial source strength in becquerels (curies) at the time of manufacture; and
H The manufacture date of the source.
(2) Each licensee that transfers a nationally tracked source to another person shall complete and submit a

National Source Tracking Transaction Report. The report must include the following information:
(a) The name, address, and license number of the reporting licensee;

(b) The name of the individual preparing the report;

(c) The name and license number of the recipient facility and the shipping address;

(d) The manufacturer, mode!, and serial number of the source or, if not available, other information io
uniquely identify the source;

(e) The radioactive material in the source;
() The initial or current source strength in becquerels (curies);
(9) The date for which the source strength is reported;

{h) The shipping date;

{i) The estimated arrival date; and

) For nationally tracked sources transferred as waste under a Uniform Low-Level Radioactive
Waste Manifest, the waste manifest number and the container identification of the container with

the nationally tracked source.,

{3) Each licensee that receives a nationally tracked source shall complete and submit a National Source
Tracking Transaction Report. The report must include the following information:

(a) The name, address, and license number of the reporting licensee;
)] The name of the individual preparing the report;

{c) The name, address, and license number of the person that provided the source;
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{d) The manufacturer, model, and serial number of the source or, if not available, other information to
uniguely identify the source;

(e) The radioactive material in the source,

G The initial or current source strength in becquerels (curies);

(@) The date for which the source strength is reported;

(h) The date of receipt; and

(i For material received under a Uniform Low-Level Radioactive Waste Manifest, the waste
manifest number and the container identification with the nationally tracked source.

(4) Each licensee that disassembles a nationally tracked source shall complete and submit a National Source

Tracking Transaction Report. The report must include the following information:

(a) The name, address, and license number of the reporting licensee;
{b) The name of the individual preparing the report;
(c) The manufacturer, model, and serial number of the source or, if not available, other information to
uniquely identify the source;
{(d) The radicactive material in the source;
(e) The initial or current source strength in becquerels (curies);
() The date for which the source strength is reported;
{g) The disassembile date of the source.
{5) Each licensee who disposes of a nationally tracked source shall complete and submit a National Source

Tracking Transaction Report. The report must include the following information:

(a) The name, address, and license number of the reporting licensee;
(b) The name of the individual preparing the report;
{c) The waste manifest number,
{d) The container identification with the nationally tracked source;
(e) The date of disposal; and
() The method of disposal.
(8) The National Source Tracking Transaction Report discussed in paragraphs (1) through (5) of this rule

must be submitted to the U.S. NRC by the close of the next business day after the transaction. A single
report may be submitted for multiple sources and transactions. The reports must be submitted to the
National Source Tracking System by using:

The on-line National Source Tracking System;

Electronically using a computer-readable format;

{c) By facsimile,
{d) By mail to the address on the NRC Form 748 National Source Tracking Transaction Report Form;,
or
$5-7039 (July 2010) RDA 1693
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{e) By telephone with follow up by facsimile or mail.

Each licensee shall correct any error in previously filed reports or file a new report for any missed
transaction within 5 business days of the discovery of the error or missed transaction. Such errors may

~ be detected by a variety of methods such as administrative reviews or by physical inventories required by

regulation. In addition, each licensee shall reconcile the inventory of nationally tracked sources
possessed by the licensee against that licensee's data in the National Source Tracking System. The
reconciliation must be conducted during the month of January in each year. The reconciliation process
must include resolving any discrepancies between the National Source Tracking System and the actual
inventory by filing the reports identified by paragraphs (1) through (5) of this rule. By January 31 of each
year, each licensee must submit to the National Source Tracking System confirmation that the data in the
National Source Tracking System is correct.

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

4200-02-05-184 0400-20-05-.164 Nationaily tracked source Thresholds.

The Terabecquerel {TBq) values are the regulatory standard. The curie (Ci) values specified are obtained by
converting from the TBq value. The curie values are provided for practical usefulness only and are rounded after

conversion.
Radioactive materal Catogory 1 [Catogory | [Category 2 Catagory 2
Actinium-227 20 540 0.2 5.4
Americium-241 60 1,600 0.6 18
. Americium-241/Be 80 1,600 06 16
Californium-252 20 540 0.2 154
‘Cobalt-60 130 810 03 8.1
Curium-244 50 1,400 0.5 14
Cesium-137 100 2,700 1 27
"Gadolinium-153 1,000 27,000 10 270
Iridium-192 80 2200 0.8 22
‘Plutonium-238 60 1,600 0.6 16
Plutonium-239/Be 60 1,600 0.6 16
‘Polonium210 60 1,600 06 16
“Promethium-147 40,000 1,100,000 400 11,000
‘Radium-226 40 1,100 04 - 11
“Selenium-75 200 | 5,400 2 54
Strontium-80 1,000 27,000 10 270
Thorium-228 20 540 0.2 5.4
Thorium-229 20 540 0.2 5.4
Thulium-170 20,000 540,000 200 5,400
Ytterbium-169 300 8,100 3 81

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

4200-02-05-1488 0400-20-05-.165 Report, Notification, and Records of a Dose to an Embryo/Fetus or a Nursing

Child.
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M

(4)

(5)

(6)

A licensee or registrant shall report to the Division at the address listed in 4200-02-04-07{1 e} Rule
0400-20-04-.07, any dose to an embryo/fetus that is greater than 50 mSv (5 rem) dose equivalent that is
a result of an administration of radioactive material or radiation from radioactive material to a pregnant
individual unless the dose to the embryo/fetus was specifically approved, in advance, by the authorized

user.

A licensee or registrant shall report any dose to a nursing child, that was not specifically approved, in
advance, by the authorized user, that is a resuit of an administration of radipactive materiai to a breast-
feeding individual that:

{a) Is greater than 50 mSv (5§ rem) total effective dose equivalent; or

(b) Has resulted in unintended permanent functional damage to an organ or a physioclogical system
of the child, as determined by a physician.

A licensee or registrant shall notify the Division at the number given in 4206-02-04-.07 Rule 0400-20-04-
.07 no later than the next calendar day after discovery of a dose {o the embryoffetus or nursing child that -
requires a report in paragraph (1) or (2) of this rule,

A licensee or registrant shall submit a written report to the Division within fifeen 15 days after discovery of
a dose to the embryoffetus or nursing child that requires a report in paragraph {1) or {2) of this rule.

() The written report must include:
1. The licensee or registrant's name;
2. The name of the prescribing physician;
3. A brief description of the event;
4. Why the event occurred,
5. The effect, if any, on the embryo/fetus or the nursing child;
6. What actions, if any, have been taken or are planned to prevent recurrence; and

7. Certification that the licensee or registrant notified the pregnant individual or mother {or
the mother's or child’s responsible relative or guardian), and if not, why not.

{b) The report must not contain the individual's or child’s name or any other information that could
lead to identification of the individual or child.

A licensee or registrant shall provide notification of the event to the referring physician and also notify the
pregnant individual or mother, both hereafter referred to as the mother, no later than twenty-four 24 hours
after discovery of an event that would require repotting under paragraph (1} or (2) of this rule, unless the
referring physician personally informs the licensee or registrant either that they will inform the mother or
that, based on medical judgment, telling the mother would be harmful. The licensee or registrant is not
required to notify the mother without first consulting with the referring physician. If the referring physician
or mother cannot be reached within tweaty-four 24 hours, the licensee or registrant shall make the
appropriate notifications as soon as possible thereafter. The licensee or registrant may not delay any
appropriate medical care for the embryo/fetus or for the nursing child, including any necessary remedial
care as a result of the event, because of any delay in notification. To meet the requirements of this
paragraph, the notification may be made to the mother's or child’s responsible relative or guardian instead-
of the mother. If a verbal notification is made, the licensee or registrant shall inform the mother, or the
mather's or child's responsible relative or guardian, that a written description of the event can be obtained
from the licensee upon request. The licensee or registrant shall provide a written description if requested.

A licensee or registrant shall retain a record of a dose to an embryo/fetus or a nursing child in accordance
with this rule for 3 years. A copy of the record required shall be provided to the referring physician, if
other than the licensee or registrant, no later than fifleen 15 days after the discovery of the event. The
record must contain the licensee or registrant's name; names of all the individuals involved; social
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security number or other identification number if one has been assigned to the pregnant individual or

nursing child who is the subject of the event; a brief description of the event; why it occurred; the effect, if

any, on the embryo/fetus or nursing child, the actions, if any, taken, or planned, to prevent recurrence;

and whether the licensee or registrant notified the pregnant individual or mother {or the mother's or child's

responsible relative or guardian) and, if not, whether such failure to notify was based on guidance from
" the referring physician.

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