
Kathleen Schneider - TN DRH amendment

From: "Barbara.A Davis" <Barbara.A.Davis@ state.tn. us> 
To: <FCC@nrc.gov> 
Date: 12/21/01 11:34AM 
Subject: TN DRH amendment 

I use MSWord 97. These files are for the chapters affected, tracking the changes.  

CC: <rlw@nrc.gov>

Page 1



RULES 
OF 

DEPARTMENT OF ENVIRONMENT AND CONSERVATION 
DIVISION OF RADIOLOGICAL HEALTH 

CHAPTER 1200-2-4 
GENERAL PROVISIONS 

TABLE OF CONTENTS 

1200-2-4-01 Purpose 1200-2-4-08 Applications for Exemptions 
1200-2-4-02 Scope 1200-2-4-09 Prohibited Uses of Sources of Radiation 
1200-2-4-03 Effective Date 1200-2-4-10 Proprietary Information 
1200-2-4-04 Definitions 1200-2-1-- It Posting of Notices to Workers 
1200-2-4-05 Units of Radiation Dose 1200-2-4- 12 Instructions to Workers 
1200-2-4-06 Units of Radioactivity .12a)L4.. . _eD_ ienrt,_ is con d _c 
1200-2-4-07 Communications 

1200-2-4-.01 PURPOSE 

These regulations are intended to establish standards of radiation protection and are promulgated pursuant 
to provisions of Chapter 23, Tennessee Code Annotated, and do not in any way exempt any person from the 
provisions of the Code. These regulations are intended to be consistent with the safe use of radiation 
machines and radioactive materials.  

Authority: T.C.A. §68-28-101 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed September 17, 1980; 
effective November 3, 1980. Amendmentfiled April 3, 1986; effective May 31, 1986.  

1200-2-4-.02 SCOPE 

Except as otherwise specifically provided, these regulations apply to all persons who receive, possess, use, 
transfer, own or acquire any source of radiation, provided, however, that nothing in these regulations shall 
apply to any person to the extent such person is subject to regulations by the U.S. Nuclear Regulatory 
Commission.  

Authority: T.C.A. §68-28-101 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed April 3, 1986; effective 
May 31, 1986.  

1200-2-4-.03 EFFECTIVE DATE 

The provisions of these regulations shall be effective on the date of issue.  

Authority: T.C.A. §68-28-101 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed April 3, 1986; effective 
May 31, 1986.
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GENERAL PROVISIONS

1200-2-4-.04 DEFINITIONS 

(1) As used in these regulations, these terms have the definitions set forth below. (For additional 
definitions used only in Chapters 1200-2-6, 1200-2-8 and 1200-2-9, see Rules 1200-2-6
.03, 1200-2-8-.03 and 1200-2-9-.03.) 

(a) means the maximum activity of special fortm radioactive material permitted in a 
Type A package. A, means the maximutm activity of radioactive material, other than 
special form. ISA and SCO material,.permitted in a Ty.e A package The va 
either are•_listed in Table A- I of Appendix A to 10 CFR 71, Ls amended April 1.  
l99gN or may be derived in accordance with the procedures•irescnibed in Schedule 

G0-6, Rule 1200V2- 10Q-37.

4ý l)_

Accelerator-produced material means any material made radioactive by _an_,, Deleted: fff 

accelerator,__ Deleted! [was (fft 
S. ... ~ Deleted.!1" Act means the Tennesiee 

Agreement State means any state with which the United States Nuclear Regulatory 'i Code Ancn mtanethaer Te.esee2• o~~~~~~~~~~~~~~~~ .................. ,....... : ": ............. . .. ; . ... ... ...i; ar : ."" Code Annotated Chnapter 23. [see 1200
Commission has entered into an effective agreement under Section 274 b. of the , 2-5-.32(**)l¶ 
Atomic Energy Act of 1954, as amended (73 Stat. 689), ...  

Alert means a classification for events which are in progress, may occur or have ,. lFo _latted S... .. ... .. .. . .. .. .. . .. .. .. ..... . .... ..... ..... . .... . .; .. .. . . .. . ... . . . .. . .. . .. . . .. 2- , " € - -. . . . .== = - M = = -- - --------.. . . . . . . " 

occurred that could lead to a release of radioactive material(s) but that the release is , onrmatted 
not expected to require a response by an offsite response organization to protect ------
persons offsite., Deleted: [was (b)l

. uthcri:ed mitrlear phrmctcist means aharmacisL who is:

I. Board certified as a nuclear pharmacist by the Board of Pharmaceutical 
Specialties. or 

2. Identified as an authorized nuclear pharmacist on a license issued by the 
Division. the U.S. Nuclear Regulator, Commission tU.S. NRC), or another 
Agreement State. that authorizes the use of radioactive material in the 
practice of nuclear pharmacy.  

........ .~ .. 4.orized user means..a phit).,an. dentist or podiatrist who is: .itS ...............A • !•:••!•• .. ,• r 1)• a,!s,, :, .h-•s .~.a....... .. en•... st.... .... r. ... -- •t .• ~ .!•i• ...........................  

I. Board certified by at least one of the boards listed in subparagraph 1200-2
10-.33(l)(el. 1200-2-10-.33(4)(d), or 1200-2-10-.33(5)(a): or 

2. Identified as an authorized user on a license issued by the Division. the U.S.  
Nuclear Regulatory Commission (IUr.S. NRC), or another A___reement State.  
that authorizes the medical use of radioactive material.  

(,g) Barrier means attenuating materials used to reduce radiation exposure, 

Primary. Barrier sufficient to attenuate the useful beam to the required degree 
at a distance no greater than 8 centimeters beyond the barrier.*

Deleted: Airborne Radioactive 
Material means any radioactive material 
dispersed in the air in such form as dusts, 
fumes, mists, droplets, gases, vapors, or 
fog. [see 1200-2-5-.32(**)]1 
Airborne Radioactivity Area means: [see 
1200-2-5-.32("*)1 
<#>Any room, enclosure, or operating 
area in which airborne radioactive 
materials exist in concentrations in 

I excess of the amounts specified in 
Schedule RHS 8-1, Table I, Column t; orl 
<#>Any room, enclosure, or operating 
area in which airborne radioactive 
material exists in concentrations which, 
averaged over the number of hours in any 
week during which individuals are in the 
area, exceed 25 percent of the amount 
specified in Schedule RHS 8-I, Table I, 
C olumn 1.1 

Deleted: hhh 

Deleted: [was (hhh)] 
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l Deleted:- [e
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GENERAL PROVISIONS

2. Secondary. Barrier sufficient to attenuate scattered and leakage radiation to 
the required degree at a distance no greater than 8 centimeters beyond the 
barrier.* 

4-.. Calibration means the determination of;, 

1. The response or reading of an instrument relative to a series of known 
radiation values over the range of the instrument, or 

2. The strength of a source of radiation relative to a standard.  

_�_Ctarrier mans Mo engiiged in the transportation of passmttgeL[% prperty by 
land or water as a common, contract tr.ripnate carrier, or by civil aircraft.  

(j) Co'nvevance tmeans: 

I. Fo trasportby pblichigh~way or rail: ativ transpo~rt vehicle or ag ! ................. . ... ...-t[ . • • ... .•Z ..L . .......y;4... .... .... ..... . ; ... . ....... ......,.... .......... .. b. i J ............ h n 

For transp)r tbywater: any vessel. or any h)c(nLý•tp'arttnen._ or defined 

deck area n f a vessel including andy iransoort veicleyo board the vessel: 
and

Deleted: (f) Byproduct material 
I means any radioactive material (except 

special nuclear material) yielded in or 
made radioactive by exposure to the 
radiation incident to the process of 
producing or utilizing special nuclear 
material. [see 1200--2-5-.32(**)]1 
Calendar quarter means a period of not 
less than twelve (12) consecutive weeks 
nor more than fourteen (14) consecutive 
weeks. The first calendar quarter of each 
year shall begin in January and 

I subsequent quarters shall be such that no 
day is included in more than one calendar 
quarter or omitted from inclusion within 
a calendar quarter. No licensee or 
registrant shall change the method 
observed by him of determining calendar 

1 quarters for purposes of these regulations 
except at the beginning of a calendar 

1 year. [see t200-2-5-.32(**)]c 

Deleted- ccc 

Deleted: [was (eee)]

3. For transport by aircraft: any aircraft.

(k) rtoc l oup ms jaheg&roppo individttals reasonal expecte to reýci~ve t~he 
gCreatest exposure to residual radioactivity for any applicable set of circumstances.  

(J Curie. Defined in 1200-2-,5 4,4.  

41t1) Decommission imeans to remove a facilitv or site safely from service and reduce 
residual radioactivity to a level that permits: 

1.Release of the p~roperty for unrestricted use andg termination of the license,
or

'2. Release of the property under restricted conditions and the termination of 
the license.  

(n) Disposal /tcilitv means a land disposal site that is used for the isolation of 
radioactive waste fromt the biosphere.  

(o) Dtsn~gislabl' Jootbq(Acg roittdi means that the detectable concentratio~n of a f.•21~~~~~~ ........... _--sj '.. q•• -¢.t • •.•• • .-2-2 -.L~ • ..!.ha .-...... -t ......` •h . ...... .....n .c.n. a~9..n.... ..... .. ¢.......  

radionuclide is statistically different from the background concentration of that 
radionuclide in the vicinity of the site or, in the case of structures, in similar materials 
usinog adequate measurement technology. survey and statistical techniques.  

(p) Reserved.  

(a) Dose. Defined in 1200-2-,5_-,2 - -(-2 

41) Emergency procedures means the written pre-planned steps to be taken in the event 
of actual or suspected exposure of individuals to excessive radiation. This procedure

r" 
-Formatted 

{',•Deleted:b 4 
"•Deleted: 4 

Deleted: (i) Department means the 
Tennessee Department of Health and 
Environment. [see 1200-2-5-.32(*u)l¶

.I -LDeleted: 4 

.... [Deleted: 05 

- Deleted: (k) Dose to Whole Body.  

Defined in 1200-2-5-.03. [see 1200-2-5
Dltd .32(**): 
Deleted: I
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GENERAL PROVISIONS

should include the names and telephone numbers of individuals to be contacted as 
well as directives for processing the film badge or other personnel monitoring device, 

Lý5 Exclusie use f---r_--- use orur load) means sole use by a single consinor _of a 
coneLance for which all initial, intermediate and final loading and unloadingare 

carried out in accordance with thc direction of the con S'go or c c~ec. The . a. rt.. . -.......... ............... ..- .... - -- N .• ............ ........ .• . b --: - - -i -i.9.... .. -.. • .. ......... .g 1......!M W K ..Q r... a .g - h.  
conjsignor and the carrier shall ensure that personnel having radiological training and .3! • r I . -. . r. ....... ................. ... ...._ ........ ._a... l. ...........•.! ..._...h . t_ t_.-.......e. [ .h i -Y- -- ----- ------------- .. ............. . 9 ..... . '.~._. t ----- -! -. F -- -- ------- 

resources appropriate for safe handling of the consignment perform any loading or 
unloading. The consignor shall issue specific written instructions for maintenance of 
exclusive use shipment controls and include them with the shipping paper 
information provided to the carrier by the consignor.  

,4.) E.. osure means a measure of the ionization produced in air by X or gamma 
radiation. It is the sum of the electrical charges on all of the ions of one sign 
produced in air, when all electrons liberated by photons in a volume element of air 
are completely stopped in air, divided by the mass of the air in the volume element.  
The special unit of ex•posure is the roentgen, 

jtt) ...........F.issile maoterial means..p~u.jqqjiumis238, plutonium-239, ltnu 21 rnu 
2,13 uranium .235 or any combination of these radionuclides. Fissile material does 

not apply to unirradiated natural uranium and depleted uranium. aisd natural uranium 
or depleted uranium that has been irradiated in a thermal reactor.  

.. !Former U.S. Atomic EnergyC. oCmission (AEC) or U.S. Nuclear Regulatory 
Commission (NRC) licensed facilities means nuclear reactors, nuclear fuel processing 
plants, uranium enrichment plants, or critical mass experimental facilities where AEC 
or NRC licenses have been terminated, 

(x) Generator means a person whose activities with radioactive material are such that 
waste is generated that is distinctly separate and/or distinct from materials received, 

Avi) Human use.or.medical••rse)• means the intentional internal or external administration 
of radiation or radioactive materials to individuals tondr *nthesuperision..t an 
authorized user, 

I) . nterlock meansa device. for precluding access to any area of radiation .hazard by
automatically eliminating the hazard upon entry by personnel or parts of their body,_ 

laa) Liceptsoog State nicans any state with regulations equivalent to the Suogested Siate" 
Regulations for Control of Radiation relating to. and an effective program for, the 
regulatory control of NARM.  

(bb) Low speciric a tivity (I-SA) material means radioactive material with limited specifci•,.  
activity that satisfies the following descriptions and limits. Shielding materials 
surrounding the LSA material may not be considered in determining the estimated 
averace snecific activitv of the nackage contents.

.. ................................S A .

Deleted: [was (1)]
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Deleted:.

Deleted: [was (yy)l 

Deleted:.  

Deleted: [moved here from 1200-2-5
.17(3)(a)2.1 

Deleted: (n) High Radiation Area 
means any area accessible to individuals 
in which there exists radiation at such 
levels that an individual could receive in 
any I hour a dose to the whole body in 
excess of 100 millirems. Isee 1200-2-5
.32(**)l¶

Formatted 

Deleted: o 

Deleted: [was (o)1

Deleted: (p) Individual means any 
human being. [see 1200-2-5-.32(**)•l 
(q) Industrial Radiography means the 
examination of the macroscopic structure 
of materials by non-destructive methods 
utilizing sources of radiation [see 1200
2-5-.32(**)]l 

IDeleted

fFormatted 
(Deleted: [was (v)] 

Deleted: (s) License, except where 
otherwise specified, means a license 

! issued pursuant to Chapter 1200-2-10.  
i [see 1200-2-5-.32(**)]1
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-Deleted: [4 .04(J)(zz)J 

Inserted: 14-.04(l)(zz)] 
tj) rescont~ni~ oly nturllyoccurring radionuclides ~~. paim 

thorium) and uranium or thorium concentrates of these ores: or 

(it) Solid unirradiated natural uranium or edqleted uranium or natural 
thorium or their solid or liouid compounds or mixtuuresLor 

(iii) Radioactive material, other than fissile material, for which the A, value 
is unlimited. or 

Oiv) Mill tailings, contaminated earth, concrete, rubble. other debris and 
activated material in which the radioactive material is essentially 
uniformly distributed and the average specific activity does not exceed 
I (E- t A-4/nram.  

2 .......... L.SA -Il 

6i) Water with tritium concentration up to 20 Ci/liter (0.8 
tke'abeqtuerelllier~go" 

(i) Material in which the radioactive material is distributed throughout and 
the average specific activity does not exceed I (E-4) A,/gram for solids 
and gases or I (E-5) Ajgram for liquids.  

3. 11A1l. Solids Vegtnoiae wats ciae aterials) in which: .. .... ...... ..... . .........A..:::: ...... .S......... . g -{• s@ . ttd v as .%.. aq .ted.m.r ..a.. ...... ....a .i!• •....  

6i The radioactive material is distributed throutghotit a solid or a collection 
of solid objectsýor isessentially utiformly dtstributed in. a solid compact 
b.idin•o gnt (such as concrete, bitumen, ceramic eti,;csmd 

(ii) The radioactive material is relatively insoluble, or it is intrinsically 
contained in a relatively insoluble material, so that even under loss of 
packaging the loss of radioactive material perpackage by leaching, 
when olaced in water for seven t7) days, would tiot exceed 0.1 A,: and 

(ii: The average specific activity of the solid does not exceed 2 (E- 3 
A4gram.  

(cc) ......... ii olpia emitters imneans natural. uranium, depleted uranium. natural .•:c ... ............g • t : .tq •i ;. .. .l~. .... ........ m... • -- -- ..., ...-L -.. ....s. ... .... r... .. . .: 1: ' 4 --n ...... ...p t t'_..... .-- -- ---.---- ...n- ------ - 1 -a-..  
thorium, uranium23.5.. uranium-.238. tho•r-i•232. thoriunm-228 or thoriur• .230 

when contained in ores or physical or chemical concentrates or tailings: or alpha 
emitters with a half life of less than ten , 10) da•-.  

A Del~et~ed: zz 
41. Major p.rocessors means _persons _processing _or handling radioactive, materials .- ele-ed: zz 

exceeding Type X quantities as unsealed sources or material., Deleted: [was (zz)l 

(ee) Mlatxinim norn0al operating pressure means the, maxilmtni geatige pressure that wotld 
develop in the containment system in a period of ot•e (I) year under the heat 

Type X quantities are defined in Tables RHS 2-1, RHS 2-2 and RHS 2-3 as contained in Chapter 1200-2-5. For purposes of 
1200-2-4-.04(1)(dd), where there is involved a combination of radioactive materials licensed, the method of deriving a Type X 

quantity is as specified in 1200-2-5-. 16(6)(b).  

T.,, I000 (DoieA5 5
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GENERAL PROVISIONS

condition specified in .10 C-R 7.13.. c.MJ). in tile abSCen.e Of .enting, et• . al 
cooling by an ancillar•ysy ste•m•or operational controls durinn trans ort.  

Lff.... __R_,measa naturally occring or accelerator-produced radioactive material.  
It does not include byproduct source orspecijal ntcl ear material.  

(gg) Natural radioactivity means radioactivity of naturally occurring nuclides.  

(hhj Notral thorium, me.ans thoriumn with the naturally occurrTing distribution of thoiriumn 

isotopes (essentially 100 weighlt percent thorium- 232).  

_iL ...... :o'_lfgr. roacye-e material means radioacti•e- •aterial that has not been I Deleted: (t) Occupational Dose means 
demont-m ated to iqualify as special3form radioactive material, exposure of an individual to radiation: 

[see 1200-2-5-.32(**)]1 
<#>In a restricted area; andl 

Operating procedures means detailed written instructions including, but not limite<#>In the course of employment in 

to, the normal operation of equipment and movable shielding, closing of interlock which the individual's duties involve 
circuits, manipulation of controls, radiation monitoring procedures for personnel and f exposure to radiation, provided that 
areas, testing of interlocks, and record keeping requirements, occupational dose shall not be deemed to 

..t...n... ... include any exposure of an individual to 

i radiation for the purpose of medical 
(kk) Ore refineries means all non-exempt processors of a radioactive material ore. I diagnosis or medical therapy of such 

individual.  

sI,) . ka.•gc means the p~acka3giii gf.ther with its radioactive contents as tiresented for Formatted 
transort.Deleted: u 

I. Fissile material oackage_ means a fissile material packaging together with its Formatted 
fissile material contents. , Formatted 

IFormatted 
2. Yv p B RpLqp*kae means a Type B packaitng together with its radioactive ' , .  

contents. On approval, a Type B package design is designated by NRC as Deleted: [was (u.  

B(U) unless the package has a maximrum normal operating pressure of morc ', Formatted 
than 700 kPa (100 lbltYin2) gauge or a pressure relief device that would 1 Formatted 
allow the release of radioactive material to tie environment tinder the tests '" Formatted 
specified in 10 CFR 71.73 (hypothetical accident conditionst. in which case 
it_ _wi tg icceis~e a de sig n at on ,_.B_(L). refcrs to the need for unilater Formatted 

aroval finternational sh nts: ) refers tothe need for multilateral -Deleted: Person means an individual, 
app.va...1l.of..inter•ationial shipments. There is no distinction made in)bow htrust, firm, joint stock company, 

packa.es with these designations may be used in domestic transportation corporation (including a government 
............................................... ........................................ ....... partnershipoassociation, 

To determine their distinction for international transportation. see U.S. DOT tate, municipality, commission, political 
regulations in 49 CFR 173. A B p geaproved before September subdivision of a state, any interstate 
6. 1983, was designated only as Type B. Limitations on its use are specified body, any governmental agency of this 
in I0CFR 71.1 . state and any department, agency, or 

instrumentality of the federal 
government.1 

(mIntg ....... .m.eans.the assembly of compo.et s .et•1.nessaryj to.nsure conmpl.ajne.withj (w) Personnel Monitoring Equipment 

the pakin rquirements of this chiapter. It may consist of one or Inor I means devices designed to he worn or .- .e............... .................t`. ............. ` ..... ..... .........P..-.m ......... ... t. .... ... .. ....... .......... m ea..d ev..s.esig.d..o be.w rn o 

receptacles. absorbent materials. spacing structures. thermal insulation, radiation arried byan individual for ihe purpose 
, of determining the dose received (e.g., 

shielding and devices for cooling or absorbing mechanical shocks- The vehicle, tie. film badges, pocket dosimeters, film 
down syistem and auxiliary2equipment may be designated as part of the packagingu rings, etc.)_l 

SFormatted 

.pi.n) physician means an individual licensed by the State to dispense drugs in the practice . ---- . ---- .  

of ediine Deleted: x o f m e d ic in e , ... ... ..... .. . .. . .. . .. . .. . .. .. . .. . . . . . . .. . .. . ..... . .. . .. .. . _ 

Deleted: [was (x)] 
,4g) Qual.fied individual. Defined in 1200-2--&-.03 ... ._- ..... Formatted 

Deleted: y 

Deleted: [was (y)]
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(•ip) Qualified expert means, for purposes of 1200-2-7-.04(4) and 1200-2-9-.21(2)(g) 
and (in), a person: 

1. Who is certified by the American Board of Radiology in Therapeutic 
Radiological Physics, Radiological Physics, Roentgen-Ray and Gamma,-
Ray Physics or X-Ray and Radium Physics; or

Deleted: xx 

Deleted: -was (xx)21 

" Deleted: 14-.04(1)(xx)21

2. Who has the following 2 minimum training and experience: 

(i) A Master's or Doctor's degree in physics, biophysics, radiological 
physics or health physics; 

(ii) One year of full-time training in therapeutic radiological physics; , lt, Deleted: (z) Radiation means all 
and ionizing electromagnetic waves and 

corpuscular emissions such as, but not 
(iii) One year of full-time experience in a therapy facility including necessarily limited to, gamma rays and x

personal calibration and spot check of at least one teletherapy unit. rays; alpha and beta particles; high speed 
electrons; neutrons; protons; and other 
nuclear particles but not radiowaves or 

lj) Rad. Defined in 1200-2-4-.05, visible, infrared, or ultraviolet light.1 
(aa) Radiation Area means an area 

,i) Radiation machine means any device capable of producing radiation except devices accessible to individuals in which there 

"that produce radiation through utilization of a radioactive material, exists radiation at such levels that an 
individual could receive a dose to the 

whole body in excess of five (5) 
_Ss) Radioactive material means any material, solid, liquid, or gas, which emits radiation millirems in any one (1) hour or 100 

--spontaneously .. i lirems in any five (5) consecutive 
spontaneously days.[ 

got) Jadiolooital Si•ptk; Officer means the qualified individual directly resoonsible for * , Deleted: dd 

the safetv of all persons at an installation using sources of radiation from hazards ., 1,Deleted. [was (dd)l 
associated with such sources. This individual shall have the authority to stop .' Forkatted 
operations whenever he believes that persons are being endangered (Some other 
comnmonlv used titles to identify this individual are Radiation Protection Officer and Formatted 
Radiation SafElv Officer.) t F.. ate 

( R . f d 2 -- SFormatted 
,_)............... Rem. Defined in 1200-2-4-.05,. .Deleted: bb 

Re) Research and development .. means theoretical analysis, exploration or Deleted- [was (bb)] 
experimentation; or extension of investigative findings, and theories of a scientific or ','(-Formatted 
technical nature into practical application for experimental and demonstration , .cc 
purposes including the experimental production and testing of models, devices, 

equipment, materials, and processes. Research and development does not include the Deleted: [was (ec)l 

internal or external administration of radiation or radioactive material to individuals, Deleted: (ec) Reserved.1 
t j(if) Resereed.1 

Del: gg 

Formatted 

Licensees or Certified Registrants that utilize persons who do not meet these criteria for minimum training and experience may , 

request a variance excepting them from the requirements of using Qualified Experts. The request should include: Formatted 

1. The name of the proposed individual, Formattei 
2. A description of his training and experience including information similar to that specified in (pp)2, r l!d- hh 

3. Reports of at least one calibration and spot-check program based on measurements personally made by the proposed 

individual within the last 10 years, and Deleted: [was (kk)] 

4. Written endorsement of the technical qualifications of the proposed individual from personal knowledge by a physicist Formatted 
certified by the American Board of Radiology in one of the specialties listed in (pp)l.  

The variance request should be addressed to the Division of Radiological Health, at the address given in Rule 1200-2-4-.07. Dleted. ii 
Deleted: [was (ii)]
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CHAPTER 1200-2-4

7



GENERAL PROVISIONS

lxvss! . ....... iadioatijsity incans radiosctivity in strcueeseilsis rudae ..•A•~ ~~~~ ~~~ ...... • / .a. .. : .. 5 . ..... .. . i Y . t..r.... k•• .... ..t i , . ..• i..... . 9.. .  

.. nd otht.r media at a site restnlting from activities ttnder the licensee's control. This
includes radioactivity from all licensed and unlicensed sources used by the licensee.  
but excludes background radiation. It also includes radioactive materials remaining 
at the site as a result of routine or accidental releases of radioactive material at the 
site and previous burials at the site, even if those burials were made in accordance 
with the provisions of Chapter 1200-2-5.  

) .....Roentgen (R) means the special unit of exposu . One roentgen equals 2.58 (E-4) 
coulomb per kilogram of air,.  

S...Sealed source means any radioactive material that is permanently bonded or fixed in 
a capsule or matrix designed to prevent release or dispersal of the radioactive 
material under the most severe conditions which are likely to be encountered in 
normal use and handling, 

v'4 Site area emergency means a classification for events that are in progress, may occur 
or have occurred that could lead to a significant release of radioactive material and 
that could require a response by offsite response organizations to protect persons 
offsite, 

a) Source oJ radiation means material that emits radiation spontaneously, or apparatus 
that produces, or may produce when the associated controls are operated, one or 
more forms of radiation, 

(bbb) Special torn radioactive inaterial means radioactive matetial that satisfies the 
following conditions: 

I. It either is a sitiae solid piece or is contained in a sealed cap)Stile that can be 
.f .......l --o - --w ..i n ...g ...... . .... .. --.. ... .. ... ... ... ... ... ... ... ... ... . --.. ... .. .. ... .. .. . . .- . . .. .... ... ... ...... ... ... .... .. ... ... ...  

opened oinlv b destroying the cao)!4f 

2. The niece or cinsule hhsat least one dimension not less thatn 5 millimeters 

L-l 9 7 i,_nc" hj_: _ -nd 

3. It satisfies the test req1ujrements specified by the U.S. Nuclear Regulatory 
Commission. A special form encapsulation designed in accordance with the 
U.S. NRC requirements in effect on June 30, 1983. and constructed befome 
Juls 1. 1985.Jnba._cPJtnue__he used. A special torm encýp• - s------l-on 

~ti~gojD i accordance with U.S. NR utmnsi fetonl March 3xl.  
19996and constructed before A.pr 8 ilkl98•ma_ continue to be used._Any 

thrspecial form enc~apsulation .shall m)eet ihe specifications of this 

dentonaplcbl tbte ti~me of ivs d.e.s~i~gn or ,,o~nstrtiction.  

) Special nuclear material in quantities not suifficient toform a critical mass means" 

I. Uranium enriched in the isotope U-235 in quantities not exceeding 3504 
grams of contained U-235; 

.2 .. Uranium-233 in quantities not exceeding ý20 grams; 

3. Plutonium in quantities not exceeding,200,grams; or 

4. Any combination of them in accordance with the following formula. For 
each kind of special nuclear material, determine the ratio between the
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r - ---- ------.-.. . -------.... .. . .  SDeleted: RestrictedArea means any 
area access to which is controlled by the 
1icensee or registrant for purposes of 
protection of individuals from exposure 

Sto radiation and radioactive materials.  
'Restricted area" shall not include any 

area used as residential quarters, although 
a separate room or rooms in a residential 
building may be set apart as a restricted 
! area. [see 1200-2-5-.32(**)l[ 

I Formatted 

Deleted: kk 

Formatted 

IDeleted: (was (kk)l 

I.Deleted: (was (11)1 

Deleted: (mi) Source Material 
means: [see 1200-2-5-.32(**)], 
<#>Uranium or thorium, or any 
combination thereof, in any physical or 
chemical form; or¶ 
<#>Ores which contain by weight, one
twentieth of one percent (0.05 %) or 
more of:¶ 
<#>Uranium;j 
<#>Thorium; or[ 
<#>Any combinations thereof. Source 
material does not include special nuclear 
material.I 

fFormatted 
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"Deleted: Iwas(nn)l 
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i Deleted: three hundred fifty( 
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"Deleted:) 
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GENERAL PROVISIONS CHAPTER 1200-2-4 

quantity of that special nuclear material and the quantity specified above for 
the same kind of special nuclear material. The sum of such ratios for all 
kinds of special nuclear material in combination shall not exceed one (1) 
(i.e., unityý_For example, the following quantities i.n.combinati0on would .. Deleted:.  
not exceed the limitation and are within the formula, as follows: 

175 (grams contained U-235) + 50 (grams U-233) + 50 (grams Pu) =1 

350 200 200 

-iFormatted 

(ddd) ýSpecific activity means the radioactivity of a radio'nuclide per unit mass of that,.
nuclide. The specific activity of a material in which the radionuclide is essential[5y 
unifbrmly distributed is the radioactivity per unit mass of the material.  

....l ....., jace coniomoinaled obiiy r (SCO) means a solid object that is not itsel* f -cla -ssed ats Fomte 
radioactive material bUt that has radioactive material distriblited onl aony of its 

surfaces. Surface activity shall not exceed the following limits: 

1, SCO-I-.Asolid.object on which: 

0i) The removable (non-fixed) contamination on the accessible surface 
averaged over 300 cm2 (or the area of the surface if less than 30(0 cm? 
does not exceed I (E-4) microcurie (4 becquerels) per square 
centimeter (cot') for beta and geamima and low toxicity alpha emitters or 
1l micrc ttercm•oler all ote• r alpha emitters; 

(i) The fixed contamination on the accessible surface averaged over 30(0 
cm' (or (ie area of the surface if less than 3(10 cm2) does not exceed I 
microcurie (4 E+4 becquerels) per square centimeter (cm 2 ) for beta and 
gamina and low toxicity alpha emitters or 0.1 microcurie il E+3 
becquerelst per cm' for all other alpha emitters: and 

(iii) The removable contamination plus the fixed contamination on the 
inaccessible surface averased over 3(00 cm 2 (or the area of the surface if 
less than 300 cm2 ) does not exceed I microcurie (4 E+4 beecrels)_pr 
sauare centimeter (crn2) beta and gamma and low toxicitlpha emitters 
or 0.1 nmicrocurie (4 E+3 becquerels) per crn- for all ither alpha 
eoi tters.  

2. SCO-II: A solid obiect on which the limits for SC(O-I are exceeded and on 
which: 

.) T...................... ..... r.e mo.. ab le contam-natio..........n... tin t ... ... T re ov bl c.nam n.i. on the accessi le. .rface rr ed over 
300 cmn' (or the area of the surface if' less uhati 300-cm' does not .i 0 .... .......... .• ...... ... --.h . ..... . .r ............ ...?.... ... .- .!a. •..... ..)• .......• .....t ••.. .. .( .........' -) ) ......d . ..s..............  

exceed I E 2 microcurie (4011 becqueicts) per square centimeter (cm-' 
for beta and gamma and low toxicity alpha emitters or I E-3 microcurie 
140 becueriels per cm for all other altha eitters: 

(ii) The fixed contamination on the accessible surface tuveraged over 300 (( ).. ...... ......... ..........f... .• ._.. .c.n ..... ! . ~..n. .................t ....... ..c .. ........ ... ...... . a,... ................... . ( .. o.. .. r.... ... Q 

em ..(or..the tic*re *a of * e-s-u ac if les -s than **3 *0 *01 em'l- does..not. exc~e-ed 2-0 
microcuries (8 E+5 becquerels) per square centimeter (cm') for beta 
and gamma and low toxicity alpha emitters or 2 microcurics (8 E+4 
becquerelst per cm 2 for all other alpha emitters: and

June, 1999 (Revised) 9



GENERAL PROVISIONS

gani 1ermoalcntaminination plusý the fjixed contamination on the 
inaccessible surface averaged over 300 cm' (or the area of the surface if 
less than 300 cm') does not exceed 20 nmicrocurie 8 E+5 becquerels) 
per square centimeter (cm2) for beta and gamma and low toxicity alpha 
emitters or 2 microcurie (8 E+4 becquerels) per cm2 for all other alpha 
emitters.  

,,fft) Therapeutic-type protective tube housing means, 

1. For x-ray therapy apparatus not capable of operating at 500 kVp or above, the 
following definition applies: an x-ray tube housing so constructed that the 
leakage radiation at a distance of 1 meter from the target does not exceed one (1) 
roentgen in an hour when the tube is operated at its maximum rated continuous 
current for the maximum rated tube potential.  

2. For x-ray therapy apparatus capable of operating at 500 kVp or above, the 
following definition applies: an x-ray tube housing so constructed that the 
leakage radiation at a distance of 1 meter from the target does not exceed 0.1 
percent of the useful beam exposure rate at 1 meter from the target, for any of its 
operating conditions.  

3. In either case, small areas of reduced protection are acceptable providing the 
average radiation exposure over any area of 100 square centimeters at al.meter 
distance from the target does not exceed the values given above. However, no 
linear dimension of the area used to obtain the average shall exceed 20 
centimeters.  

4. See 1200-2-6-.05(l)(a)15,.f.for _leakage requirements -forcontact therapy_ 
apparatus.  

,(,ggg) These Regulations means "State Regulations for Protection Against Radiation.,' 

.•hhh_ .__r, or-in-d-e-ln mea-.nsth}e diens inless_nkumber _rounded tup to the nextenth).  

placed on the label of a pckage t designate the degree of control to be exeicisedb 
the carrie duig rnportation. Thle transport index is the numrrber determnined by 

the maximum radiation level in millirem per hour at I .nmeter 3.3 feet) from the 
external surface of the package (equivalent to multiplying the maximum radiation 
level in inillisievgetilpei hour at -imeter (3.3 fieet) b•_l10•The rasort ridex is 
determined as follows: 

I. For non-fissile material pakes thnmerd terined by multiplyinly ......................... ....... .•! rq n :... isi ....... ; ....... ia. l...p. . • !. .g .., th!e ..n.u. l-ber de... -t . ...f!3 .! •.. ...... ... 1? .................n.  

the maxiintim radiation level in millisievert (mSv) p-,erjjhotr at 1 ::meter Q3 , 3 

ft) from the external surface of the package by I0 (equivalent to the 
maximum radiation level in millirem per hour at i-meter ft: 

2. For fifssilenmateral_9ackage• the number determined by muic]iyjng.the 

maximum radiation level in millisieveit p~er hoot at I --ieter i3.f~fo h 
external surface of the pitekage by10(eqtis alent to the maximum 

radiation level in millirem per hour at I meter (3.3 ft)), or, for criticality 
control purposes the number obtained as described in 10 CFR 71.59, 
whichever is tar2er.  

l Zy- jpc A4 muanii0 !9iaelis aQu~antity of radioactive material, the -tgr jut raioaco city 

of which does not exceed A, for special form radioactive material oi A, fot niormal

Deleted: (pp) Survey. Defined in 
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frm. tad i oac t. Jve, ma.tetiaf, wher A, and A, aic g-iven in [able A 1. ,Schedule .1.0 .6, 
Rule 1200 210 .37 ormlav be determined by Lrocedures described in Schedule 
10-6. Rule 12()-2-10-.37 

ty. material greater than a Tp A 
!untty.

AAD 

IUD, ý 

4RImoam

(ooo)

Formatted

Deleted: ss 
Units of radioactcivity. Defined in 1200-2-5-•-_ 3,4. . ..... . .  

Unrefined and unprocessed ore means ore in its natural form prior to any processing, De,.leted: 06 

such as grinding, roasting, beneficiating, or refining, Formatted 

"Da deleted: [was (ss)] 
rwira-ium-. natural dDlletedd nriched means. *, Deleted 

I. Natural uranium: uranium with the naturalh, occurrin2 distribution of ' Formatted 
uranium isotopes (about 0.711 weight percent uranium-235, and the ,, eted: [was(t)] 
remainder by weight essentialy tranium-238t.  Deleted: (uu) Unrestricted Area 

means any area access to which is not 
2. Depleted uranium: uranium containing less uranium. 235 than the naturallyL controlled by the licensee or registrant for 

occurrinti distribution of uranium isotopes. . purposes of protection of individuals Sfrom exposure to radiation and 
radioactive materials, and any area used 

3. Enriched ur~anitm: uraniu_ m containing moire uranium -235 than the 1 for residential quarters. (see 1200-2-5
naurll ocurig isrbut on of urnitium isotopes. .. 32 (**)]l __ 

~Formatted Useful beam (primary bem) means- thatpart of the radiation that passes through a > ----------------.....  

window, aperture, cone, or other collimating device, Formatted 

"Deleted: vv 

.'`i.ste imeans those lows le•• lc radioactive wastes containin-g radioactive materials that Deee:€i 1 [was (vv)l 
are acceptable for disposal at a land disposal facility For the purposes of this " --.

radioactive waste, transuranic waste. spent nuclear fuel or byproduct material as 
defined in Section I Ie.(2) of the Atomic Energy Act uraniurn or thorium tailings 
aiid waste).  

(ppp) Waste handler means a person who holds radioactive wastes for disposal and/or who 
actually disposes of radioactive wastes for other persons, 

(qqq)t Waste processor means a waste handler who performs a physical and/or chemical 
activity on a material containing or contaminated with radioactive material.  

(rrr) Worker means an individual engaging in work under a license or registration issued 
by the Division and controlled by a licensee or registrant, but does not include the 
licensee or registrant, ......... .....  

42ý.._Defmitions of certain other words and phrases used in these regulations are set forth, in other..  

parts of these regulations where they specifically apply.  

Authority: T.C.A. §§68-23-206 and 68-28-101 et seq. Administrative History: Original rule certified 
June 7, 1974. Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed September 
17, 1980; effective November 3, 1980. Amendment filed April 3, 1986; effective May 31, 1986.  
Amendment filed January 8, 1990; effective May 1, 1990. Amendment filed May 9, 1990; effective August 
29, 1990. Amendment filed March 31, 1992; effective May 15, 1992.
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means the sum of the products of the 
dose equivalent to the body organ or 
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i factors are: 0.25 for gonads, 0.15 for 
breast, 0.12 for red bone marrow, 0.12 
for lungs, 0.03 for thyroid, 0.03 for bone 
surface, and 0.06 for each of the other 
five organs receiving the highest dose 
equivalent. [see 1200-2-5-.32(**)]1 
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GENERAL PROVISIONS

1200-2-.4-.05 UNITS OF RADIATION DOSE 

(1) Dose is the quantity of radiation absorbed per unit mass by the body. When these regulations 
specify a dose during a period of time, the dose means the total quantity of radiation absorbed, 
per unit of mass, by the body during such period of time. Several different units of dose are in 
current use. Definitions of units as used in these regulations are set forth in (2) and (3) of this 
rule.  

(2) The rad is a measure of the dose of radiation to any material in terms of the energy absorbed 
per unit mass of the material. One rad is the dose corresponding to the absorption of 100 ergs 
per gram of material. (One millirad (mrad) = 0.001 rad).  

(3) The rem is a measure of the dose of any radiation to the body tissue in terms of its estimated 
biological effects relative to an exposure of one roentgen (R) of x-rays. (One millirem 
(mrem) = 0.001 rem). The relation of the rem to other dose units depends on the biological 
effect under consideration and upon the conditions of irradiation. For the purpose of these 
regulations, any of the following is considered to be equivalent to a dose of one rem: 

(a) An exposure of I R due to x- or gamma radiation; 

(b) A dose-of 1L rad due to x-, gamma-or beta radiation.  

(c) A dose of 0.1 rad due to neutrons or high energy protons;4 

(d) A dose of 0.05 rad due to particles heavier than proton and with sufficient energy to 
reach the lens of the eye.

If it is more convenient to measure the neutron flux, or equivalent, than to determine the neutron absorbed dose in cads, one 

rem of neutron radiation may, for purposes of these regulations, be assumed to be equivalent to 14 million neutrons per square 
centimeter incident upon the body; or, if there exists sufficient information to estimate with reasonable accuracy the 
approximate distribution in energy of the neutrons, the incident number of neutrons per square centimeter equivalent to one rem 
may be estimated from the following table: 

Neutron Flux Dose Equivalents

Number of neutrons 

per square centimeter

Average flux to 

deliverlO0 milli-

Neutron Energy equivalent to a dose rem in 40 hours 

(MeV) of ] rem (Neutrons/cm
2
) (Neutrons/cm

2 
per sec.) 

Thermal 970 x 106 670 

0.0001 720 x 10' 500 

0.005 820 x 10$ 570 

0.02 400 x 10' 280 

0.1 120x 10' 80 

0.5 43 x 106 30 

1.0 26 x 106 18 

2.5 29 x 10' 20 

5.0 26 x 106 18 

7.5 24 x 106 17 

10 24 x 10' 17 

10 to 30 14 x 10
6

10
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GENERAL PROVISIONS

(4) For determining the doses as specified in 1200-2-5-03 and 1200-2-5-.06(1), a dose from x
or gamma rays up to 3 MeV may, for purposes of these regulations, be assumed to be 
equivalent to the exposure measured in air at or near body surfaces in the region of the highest 
exposure by an appropriate instrument properly calibrated.  

Authority: T.C.A. §68-23-101 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed April 3, 1986; effective 
May 31, 1986. Amendment filed March 31, 1992; effective May 15, 1992.  

1200-2-4-.06 UNITS OF RADIOACTIVITY 

Radioactivity is commonly, and for purpose of these regulations shall be expressed in terms of 
disintegrations per unit time or in curies. One curie (Ci) = 3.7(E+10)5 disintegrations per second (dps).  
Commonly used submultiples of the curie are the millicurie (mCi) = 0.001 Ci = 3.7(E+7) dps and 
microcurie (1iCi) = 0.000001 Ci = 3.7(E+4) dps. One disintegration per second is a becquerel (Bq).  

Authority: T.C.A. §§68-28-101 et seq., 68-28-206 and 4-5-201 et seq. Administrative History: 
Original rule certified June 7, 1974. Amendment filed August 15, 1978; effective October 2, 1978.  
Amendment filed April 3, 1986; effective May 31, 1986. Amendment filed May 9, 1990; effective August 
29, 1990.  

1200-2-4-,07 COMMUNICATIONS 

All communications and reports concerning these regulations and applications filed thereunder shall be 
addressed to the Division of Radiological Health, Tennessee Department of Health and Environment, 150 
Ninth Avenue North, Nashville, Tennessee 37247-3201.  

Authority: T.C.A. §68-202-101 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed April 3, 1986; effective 
May 31, 1986.  

1200-2-4-.08 APPLICATIONS FOR EXEMPTIONS 

The Department may, upon application by any person or upon its own initiative, grant exemptions, 
variances, or exceptions from the requirements of these regulations which are not prohibited by statute and 
which will not result in undue hazard to public health and safety or property.  

Authority: T.C.A. §68-28-101 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed April 3, 1986; effective 
May 31, 1986.  

1200-2-4-.09 PROHIBITED USES OF SOURCES OF RADIATION 

(1) The use of sources of radiation may be prohibited when it is determined by the Department to 
be detrimental to public health and safety or property. This action to prohibit will be by 
issuance of a Commissioner Order or Emergency Order.  

5 Example: 3.7 (E+ 10) is to be read 3.7 times 10 the O0 power.
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(2) No person shall use sources of radiation in a manner to intentionally expose any individual 
except as specifically allowed by these regulations or by license, registration, or Certified 
Registration authorization. Use of sources of radiation on humans for research purposes must 
be specifically approved as provided for by the Department's policy on Experimental 
Exposure of Humans to Ionizing Radiation or in the case of radiopharmaceuticals by the U.S.  
Food and Drug Administration.  

Authority: T.C.A. §68-202-101 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed December 15, 1982; 
effective January 14, 1983. Amendment filed April 3, 1986; effective May 31, 1986.  

1200-2-4-.10 PROPRIETARY INFORMATION 

Proprietary information is defined as the below listed information supplied to the Division pursuant to the 
Radiological Health Service Act and is claimed in writing by the person required to supply the information 
as proprietary as follows: 

(1) Blueprints and flow diagrams of the individual's manufacturing processes covered by the 
registration, license and and/or application; 

(2) Detailed narrative of processes including listings of raw materials, composition and 
manufacturing protocol; 

(3) Customer lists; and 

(4) Individual medical records and/or radiation exposure records including bioassay results.  

Authority: T.C.A. §68-202-101 et seq. Administrative History: Original rule filed March 22, 1990; 
effective June 26, 1990.  

1200-'-)4-.11 POSTING OF NOTICES TO WORKERS 

(L Each licensee or resistrant shall post current copies of th follIow pg.0docuimqntsý_as applicalia 
sufficient number of places to permit workers to observe them on the way to or from any particular 
licensed or registered activity location to which the document applies. Documents shall he placed 
in a conspicuous position and replaced if removed or altered: 

(a) "State Regulations for Protection Aainst RAdiation-7 

_Lbl Radioactive material license, license conditions, documents incorporated into a license b' 
reference and amendments thereto; 

•Lq Certified registration and amendments thereto: 

(d.. - R-- itration of x ra- _r-ducjngeqiip._nt 

(c) Operating and emergency procedures applicable to licensed or registered activities: 

......(h ..... Any written ntotice? that these regulations have been violated shallbe posted within two t2) 
.................................................. .... .• ........ .... ....L .• b ). • ... ............ ....• ..... . r.¢.t. f. •.]............  

Aorkingg..4 dafatrrcito h Qnetrotm the Divtisiin and the licensee's or 
registrant's respgnse, if any, shall be posted within two (2) working da,(s after dispatch 
from the licensee or registrant. These documents shall remain posted for a minimum of 
five (5) working days or until action correcting the violation has been completed, 
whichever is later.
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F~ Iorm RHS 8 NtiakŽ to.L- Emly-) C.'pios of this toiri ma .,b obaind by writtn
the Division of Radiolojical Health at the address .iven in Rule 1200..2. 4.07.  

(2J nstad o potinga dcumnt sgciied n sbp~rerh _:20 2 4 .1 lnjka) througbi -(e)Lthe 
licensee or reg5tra4nat. mi)pp man aced tat_.describestdcument..!d.states where it m axyhe 

exa-mined.  

A u th -o -( : T C_- A ._ j• j - LOr 4 m L 6 8 - -20 2 0 e s a ti v e H is to r y : O r im , 'rl id e M M F _n a t t _d .  

November_21,_200L11 -eecive Februor 4, 2001. Fomaje 

1200-2--4-.12 INSTRUCTIONS TO WORKERS.  

LI . Each licensee or reitrni. is responsible that all indi iduals who . .the course of eniplo mert are 

IiKj-ljp receive in a vearan occupafional dose in excess of 100 _ifrem' nuiSKv:.  

I. Shall be kept informed of the storage, transfer or use of sources of radiation: 

"2 Shall be instructed: 

(0 In the health pirotection .Problemls associa~ted ---- ---- h-- e-o to -ore of' 
radiation, 

(it) In precautions or procedures to miinize radiation exposure, and 

(iii) In the m~r~ptses and functions of prtiectiv devicses plrn ed: 

S Shall be instructed ii, nd required to observe, to the extent within the workers control.  

the applicable Division regulations. registrations and licenses for the protection of 
indi_ idtials t_ýon _sotrces of.raiatin 1 

4. Shall be instructed in any operating and emergency procedures apmplica/le to the licensed 
or registered activities in which the individual is involved, 

5a Shall be instructed of their re ponsibIlt to rep)it promptly to the licne orr 1s ant 
any condition that may lead to or cause a violation of Divisitin.regu1ations. r.gistration 

and licenses or unnecessary exposure to sources of radiation; 

6. Insti ucted-in-the -apprpit , ep to ,pqi iin~ niadejntose of arty unusual 
ccurrgence oir malfunction that may involve exposure to sources of radiation; 

7. Shall be advised that workers may request radiation yppstre reycprts tnder Role 12()-2
5-.142.  

12) In determining individuals subiect to paragraph l1). licensees and registrants shall consider 
assiined activities during normal and abnormal situations involving exposure to sources t' 

radiation that can reasonably occur durin2 the life of a licensed or regi stereyd facility. The extent of 
these instructions shall be commensurate with potential radiological health protection problems in 
the work place.  

-Formatted 
Authority TCA §04-5-201 e seq. anid 68-202-101 et seg., Administrative listory: Qriuina rule filed - o" te 

Nvoiember 1- '001: etfrective Februarv 4. 2001.

June, 1999 (Revised)

CHAPTER 1200-2-4

is



GENERAL PROVISIONS

(Rule 1200-2-4-.06, continued) 

1200-2-4-.13 DEIIBERATE MISCONDUCT.

(1) Any licensee, registrani aýjpjuLcatLor a lien e or raio efmo of a licensejgso or 
appljcgit.. or n._ mcotratctr t jn j&g.a sutpplier or consultant). subcontractor, e•5 lp•ee of a 

contractor or subcontractor of any licensee or regisrant or .ap1licant for a licenseorLregistration is 
subjec!t to his rul~e..  

(2) A person who knowingly provides to any licensee. registrant, •pplicant, contractor or 
subcontractor,_anycomnnenis..eqpiprnent materials, or other goods or services that relate to a 

licensee_'s recistrant's or applicants acitvitice under these regulations. shall not: 

(a) Engage in deliberate misconduct that causes or would have caused, if not detected a 
licensee. registrant or applicant to be in violation of any rule. reeutilation or order: or any 
term. condition, or limitation of any license or registration issued by the Division; o 

(b) Deliberately submit to the Division. a licensee, a registrMnt, an applicant, or a licensee's or 
resistrant's contractor or subcontractor, information that the person submitting the 
infornation knows to be incomplete or inaccurate in some respect material to the 
Division.  

...( ...... A person who violates subargrp l2024 )a) or~ myb ujc opsil Ivi 

(4i For the purposes of subparagraph 1200-2--.13(21ia), deliberate misconduct by a person means 
an ititentional act or otission that the her.on knows: 

Lao_ Would cause a licensee, iant or applicant to be in violation of any rule, regulation.  
or order: or any term, condition, or limitation of any license or registration issued by the 
Divisioni or 

(b) Constitutes a violation of a requirement, procedure, instruction, contract, purchase order 
or poli y-of a licensee registrant. applicant. contractor or subcontractor.  

tluthorif,: T.C.A. §§4 .5 201 el seqg. and 68-202. 203 and 206. Administrative Historv.: Or"ýio1 irole 

trid oienbi 1. 200.1; r.jkjive.heb Ie or); 4, 2001,
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1200-2-5-.01 PURPOSE 

(1) This chapter establishes standards and requirements for protection against radiation hazards.  
The provisions of this chapter are in addition to and not in substitution for other applicable 
provisions of these regulations.  

(2) In addition to complying with the standards and requirements of these regulations, all persons 
shall make every reasonable effort to maintain radiation exposures and releases of radioactive 
material in effluents to unrestricted areas as low as reasonably achievable. The term "as low 
as reasonably achievable" means as low as is reasonably achievable taking into account the 
state of technology and the economics of improvements in relation to benefits to the public 
health and safety.  

Authority: T.C.A. §68-28-101 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendment filed August 15, 1978; effective October 2, 1978. Amendmentfiled April 3, 1986; effective 
May 31, 1986 

1200-2-5-.02 SCOPE 

Except as otherwise specifically provided, this chapter applies to all persons who receive, possess, use, or 
transfer sources of radiation.  

Authority: T.C.A. §68-28-101 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed April 3, 1986; effective 
May 31, 1986.  

1200-2-5-.03 EXPOSURE OF INDIVIDUALS TO RADIATION IN RESTRICTED AREAS 

(1) Except as provided in (2) of this rule, no licensee or registrant shall possess, use, receive or 
transfer sources of radiation in such a manner as to cause any individual in a restricted area to 
receive in any period of one calendar quarter from all sources of radiation a total occupational 
dose of radiation in excess of the limits specified in the following table: 

Rems per Ouarter
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STANDARDS FOR PROTECTION AGAINST RADIATION

(a) Whole body; head and trunk; active 
blood-forming organs; 
lens of eyes; or gonads 1 1/ 

(b) Hands and forearms; feet and ankles; 18 ¾/ 

(c) Skin of whole body 71½ 

(2) A licensee or registrant may permit an individual in a restricted area to receive a total 
occupational dose to the whole body greater than that permitted under (1)(a) of this rule, 
provided: 

(a) During any calendar quarter the total occupational dose to the whole body shall not 
exceed 3 rems; 

(b) The dose to the whole body when added to the accumulated occupational dose to the 
whole body shall not exceed 5(N-18) rems where "N" equals the individual's age in 
years at his last birthday; and 

(c) The licensee or registrant has determined the individual's accumulated occupational 
dose to the whole body on Division Form RHS 8-1 or on a clear and legible record 
containing all the information required in that form; and has otherwise complied with 
the requirements of 1200-2-5-.04. "Dose to the whole body" shall be deemed to 
include any dose to the whole body, gonads, active blood-forming organs, head and 
trunk, or lens of the eye.  

(3) The requirements of this rule or 1200-2-5-.06(l) shall not be construed to limit the kind or 
amount of radiation or radioactive material which may be intentionally given to a patient for 
the purpose of medical diagnosis or therapy.  

Authority: T.C.A. §68-28-101 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendmentfiled August 15, 1978; effective October 2, 1978. Amendmentfiled April 3, 1986; effective 
May 31, 1986.1200-2-5-.04 Determination of Prior Dose 

1200-2-5-.04 DETERMINATION OF PRIOR DOSE 

(I) Each licensee or registrant shall require any individual, prior to first entry of the individual 
into the licensee's or registrant's restricted area during each employment or work assignment 
unless it has been determined that the individual will not receive or is not likely to receive in 
any period of one calendar quarter an occupational dose in excess of 25 percent of the 
applicable limits in 1200-2-5-.03(1) and 1200-2-5-.06(1) to disclose in a written, signed 
statement, either: 

(a) That the individual had no prior occupational dose during the current calendar quarter; 
or 

(b) The nature and amount of any occupational dose which the individual may have 
received during the specifically identified current calendar quarter from sources of 
radiation possessed or controlled by other persons.  

(c) Each licensee or registrant shall maintain records of such statements for inspection by 
the Division.  

(2) Before permitting any individual in a restricted area to receive an occupational radiation dose 
in excess of the limits specified in (1) of 1200-2-5-03, each licensee or registrant shall:

September, 1999 (Revised)
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(a) Obtain a certificate on Division Form RHS 8-1, or on a clear and legible record 
containing all the information required in that form, signed by the individual showing 
each period of time after the individual attained the age of 18 in which the individual 
received an occupational radiation dose; and 

(b) Calculate on Division Form RHS 8-1 in accordance with the instructions appearing 
therein or on a clear and legible record containing all the information required in the 
form, the previously accumulated occupational dose allowed for the individual under 
(2) of Rule 1200-2-5-.03.  

(3) (a) In the preparation of Division Form RHS 8-1 or on a clear and legible record 
containing all the information required in that form, the licensee or registrant shall 
make a reasonable effort to obtain reports of the individual's previously accumulated 
occupational dose.  

For each period for which the licensee or registrant obtains such reports, he shall use 
the occupational dose shown in the report in preparing the form. In any case where a 
licensee or registrant is unable to obtain reports of the individual's occupational dose 
for a previous complete calendar quarter, it shall be assumed that the individual has 
received the occupational dose specified in whichever of the following columns apply: 

Column 1 Column 2 
Assumed exposure Assumed exposure 

in rems for in reins for 
Part of body calendar quarters calendar quarters 

prior to beginning on or after 
January 1, 1961 January 1, 1961 

Whole body, gonads, active 
blood-forming organs, head 3 34 1 1/4 

and trunk, lens of eye 

(b) The licensee or registrant shall retain and preserve records used in preparing Division 
Form RHS 8-1 as specified in (3) of Rule 1200-2-5-22. If calculation of the 
individual's accumulated occupational dose for all periods prior to January 1, 1961, 
yields a result higher than the applicable accumulated dose value for the individual as 
of that date, as specified in (2) of Rule 1200-2-5-.03, the excess may be disregarded.  

Authority: T.C.A. §68-28-101 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed April 3, 1986; effective 
May 31, 1986.  

1200-2-5-.05 EXPOSURE OF INDIVIDUALS TO AIRBORNE RADIOACTIVE MATERIAL IN 
RESTRICTED AREAS 

(1) No licensee shall possess, use, or transfer: 

(a) Licensed material in such a manner as to permit an individual in a restricted area to 
inhale a quantity of radioactive material in any period of one calendar quarter greater 
than the quantity which would result from inhalation for 40 hours per week for 13 
weeks at uniform concentrations of radioactive material in air specified in Schedule 
RHS 8-1, Table I, Column 1.1, 2, 3 If the radioactive material is of such form that 

Since the concentration specified for tritium oxide vapor assumes equal intakes by skin absorption and inhalation, the total intake 
permitted is twice that which would result from inhalation alone at the concentration specified for H-3 in Schedule RHS 8-1.  
Table 1, Column I for 40 hours per week for 13 weeks.

September, 1999 (Revised)
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intake by absorption through the skin is likely, individual exposures to radioactive 
material shall be controlled so that the uptake of radioactive material by any organ 
from either inhalation or absorption or both routes of intake4 in any calendar quarter 
does not exceed that which would result from inhaling such radioactive material for 40 
hours per week for 13 weeks at uniform concentrations specified in Schedule RHS 8
1, Table I, Column 1; or 

(b) Mixtures of uranium-234, uranium-235, and uranium-238 in soluble form in such a 
manner as to permit any individual in a restricted area to inhale a quantity of such 
material in excess of the intake limits specified in Schedule RHS 8-1, Table I, Column 
1. If such soluble uranium is of a form such that absorption through the skin is likely, 
individual exposures to such material by any organ from either inhalation or absorption 
or both route of intake4 does not exceed that which would result from inhaling such 
material at the limits specified in Schedule RHS 8-1, Table I, Column 1 and footnote 4 
thereto.  

(2) For purposes of determining compliance with the requirements of this rule the licensee shall 
make measurements of concentrations of radioactive materials in air for detecting and 
evaluating airborne radioactivity in restricted areas and in addition, as appropriate, shall use 
measurements of radioactivity in the body, measurements of radioactivity excreted from the 
body, or any combination of such measurements as may be necessary for timely detection and 
assessment of individual intakes of radioactivity by exposed individuals. It is assumed that an 
individual inhales radioactive material at the airborne concentration in which he is present 
unless he uses respiratory protective equipment pursuant to (5) of this rule. When assessment 
of a particular individual's intake of radioactive material is necessary, intake less that those 
which would result from inhalation for two (2) hours in any one (1) day or for ten (10) hours 
in any one (1) week at uniform concentrations specified in Schedule RHS 8-1, Table I, 
Column I need not be included in such assessment, provided that for any assessment in 
excess of these amounts the entire amount is included.  

(3) The licensee shall, as a precautionary procedure, use process or other engineering controls, to 
the extent practicable, to limit concentrations of radioactive materials in air to levels below 
those which delimit an airborne radioactivity area as defined in 1200-2-4-.04(I)(e)2.  

(4) When it is impracticable to apply process or other engineering controls to limit concentrations 
of radioactive material in air below those defined in 1200-2-4-.04(l)(e)2., other 
precautionary procedures, such as increased surveillance, limitation of working time, or 
provision of respiratory protective equipment, shall be used to maintain intake of radioactive 
material by any individual within any period of seven consecutive days as far below that 
intake of radioactive material which would result from inhalation of such material for forty 
(40) hours at the uniform concentrations specified in Schedule RHS 8-1, Table I, Column I 
as is reasonably achievable. Whenever the intake of radioactive material by an individual 
exceeds this 40-hour control measure, the licensee shall make such evaluation and take such 
actions as are necessary to assure against recurrence. The licensee shall maintain records of 

For radon-222, the limiting quantiny is that inhaled in a period of one calendar year. For radioactive materials designated 

"Sub" in the "Isotope" column of the table, the concentration value specified is based upon exposure to the material as an 
external radiation source. Individual exposures to these materials may be accounted for as part of the limitation on individual 
dose in 1200-2-5-.03. These nuclides shall be subject to the precautionary procedures required by 1200-2-5-.05(3).  

3 Multiply the concentration values specified in Schedule RHS 8-1, Table L Column I by 6.3xlOml to obtain the quarterly quantity 

limit. Multiply the concentration value specified in Schedule RHS 8-1, Table 1, Column I by 2.5x10' nil to obtain the annual 
quantity limit for Rn-222.  

4 Significant intake by ingestion or injection to occur only as a result of circumstances such as accident, inadvertence, poor 

procedure, or similar special conditions. Such intakes must be evaluated and accounted for by techniques and procedures as may 
be appropriate to the circumstances of the occurrence. Exposures so evaluated shall be included in determining whether the 
limitation on individual exposures in 1200-2-5-.05(1) has been exceeded.

September, 1999 (Revised)
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such occurrences, evaluations, and actions taken in a clear and readily identifiable form 
suitable for summary review and evaluation.  

(5) When respiratory protective equipment is used to limit the inhalation of airborne radioactive 
material pursuant to (4) of this rule, the licensee may use the effectiveness of such equipment 
in estimating exposures of individuals to such materials provided that such equipment is used 
as stipulated in the current revision of the U.S. Nuclear Regulatory Commission's Regulatory 
Guide 8.15, "Acceptable Programs for Respiratory Protection." 

(6) Notwithstanding the provisions of (3), (4), and (5) of this rule, the Division may impose 
further restrictions: 

(a) On the extent to which a licensee may make allowance for use of respirators in lieu of 
provision of process, containment, ventilation, or other engineering controls, if 
application of such controls is found to be practicable; and 

(b) As might be necessary to assure that the respiratory protective program of the licensee 
is adequate in limiting exposures of personnel to airborne radioactive materials.  

(7) The licensee shall notify, in writing, the Division of Radiological Health, Tennessee 
Department of Health and Environment, 150 9th Avenue North, Nashville, Tennessee 37203, 
at least thirty (30) days before the date that respiratory protection equipment is first used 
under the provisions of this rule.  

Authority: T.C.A. §68-28-101 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed April 3, 1986; effective 
May 31, 1986.  

1200-2-5-.06 EXPOSURE OF MINORS 

(1) No licensee or registrant shall possess, use, receive, or transfer sources of radiation in such a 
manner as to cause any individual under 18 years of age within a restricted area to receive in 
any period of one calendar quarter, from all sources of radiation in the licensee's or 
registrant's possession, a dose in excess of 10 percent of the limits specified in (1) of Rule 
1200-2-5-03.  

(2) No licensee shall possess, use, receive, or transfer radioactive material in such a manner as to 
cause any individual, within a restricted area, under 18 years of age to be exposed to airborne 
radioactive material in an average concentration in excess of the limits specified in Schedule 
RHS 8-1, Table II, Column 1. For purposes of this paragraph, concentrations may be 
averaged over periods not exceeding 7 consecutive days.  

(3) The provisions of 1200-2-5-.05(4) and (5) shall apply to exposures subject to paragraph (2) 
of this rule except that the references in 1200-2-5-.05(4) and (5) to Schedule RHS 8-1, Table 
I, Column 1 shall be deemed to be references to Schedule RHS 8-1, Table II, Column 1.  

Authority: T.C.A. §68-28-101 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed April 3, 1986; effective 
May 31, 1986.
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1200-2-5-,07 PERMISSIBLE LEVELS OF RADIATION FROM EXTERNAL SOURCES IN 
UNRESTRICTED AREAS

5 

(1) Except as authorized by the Division pursuant to (2) of this rule, no licensee or registrant shall 
possess, use, receive, or transfer sources of radiation in such a manner as to create in any 
unrestricted area from such sources of radiation in his possession: 

(a) Radiation levels which, if an individual were continuously present in the area, could 
result in his receiving a dose in excess of 2 millirems in any 1 hour; or 

(b) Radiation levels which, if an individual were continuously present in the area, could 
result in his receiving a dose in excess of 100 millirems in any 7 consecutive days.  

(2) Any person may apply to the Division for proposed limits upon levels of radiation in 
unrestricted areas in excess of those specified in paragraph (1) of this rule resulting from the 
applicant's possession or use of sources of radiation. Such applications should include 
information as to anticipated average radiation levels and anticipated occupancy times for 
each unrestricted area involved. The Division will approve the proposed limits if the 
applicant demonstrates to the satisfaction of the Division that the proposed limits are not 
likely to cause any individual to receive a dose to the whole body in any period of one 
calendar year in excess of 0.5 rem.  

Authority: T.C.A. §68-28-101 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed April 3, 1986; effective 
May 31, 1986.  

1200-2-5-.08 CONCENTRATIONS IN EFFLUENTS TO UNRESTRICTED AREAS 

(1) A licensee shall not possess, use, or transfer licensed materials so as to release to an 
unrestricted area radioactive material in concentrations which exceed the limits specified in 
Schedule RHS 8-1, Table II. For purposes of this rule concentrations may not be averaged 
over any period exceeding one year.  

(2) For the purposes of this rule the concentration limits in Schedule RHS 8-1, Table II shall 
apply at the boundary of the restricted area. The concentration of radioactive material 
discharged through a stack, pipe or similar conduit may be determined with respect to the 
point where the material leaves the conduit. If the conduit discharges within the restricted 
area, the concentrations at the boundary may be determined by applying appropriate factors 
for dilution, dispersion, or decay between the point of discharge and the boundary.  

(3) In addition to limiting the concentrations in effluent streams, the Division may limit quantities 
of radioactive materials released in air or water during a specified period of time if it appears 
that the daily intake of radioactive material from air, water, or food by a suitable sample of an 
exposed population group, averaged over a period not exceeding seven (7) consecutive days, 
would exceed the daily intake resulting from continuous exposure to air or water containing 
one-third the concentration of radioactive materials specified in Schedule RHS 8-1, Table II.  

(4) The provisions of this rule do not apply to disposal of radioactive materials into sanitary 
sewerage systems, which is governed by 1200-2-5-. 18.  

It is the intent of this rule to limit radiation levels so that it is unlikely that individuals in unrestricted areas would receive a dose to 
the whole body in excess of 0.5 rem in any one year. If in specific instances it is determined by the Department that this intent is not 
being met. the Department may, pursuant to T.C.A. Chapter 23 impose such additional requirements on the licensee or registrant as 
may be necessary to meet the intent.
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Authority: T.C.A. §68-28-101 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed April 3, 1986; effective 
May 31, 1986.  

1200-2-5-.09 ORDER REQUIRING FURNISHING OF BIOASSAY SERVICES 

Where necessary to ascertain the extent of an individual's exposure to concentrations of radioactive 
material, the Division may require a licensee to make available to the individual bioassay services and to 
furnish a copy of the reports of such services to the Division.  

Authority: T.C.A. §68-28-101 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed April 3, 1986; effective 
May 31, 1986.  

1200-2-5-.10 SURVEYS 

(1) As used in these regulations, "survey" means an evaluation of the radiation hazards incident 
to the production, use, release, disposal or presence of sources of radiation under a specific set 
of conditions. When appropriate, such evaluation includes a physical survey of the location 
of materials and equipment, and measurements of levels of radiation and concentrations of 
radioactive material present.  

(2) Each licensee or registrant shall make or cause to be made such surveys as: 

(a) May be necessary for him to comply with these regulations; and 

(b) Are reasonable under the circumstances to evaluate the extent of radiation hazard 
that may be present.  

(3) As a minimum for compliance with this rule, one initial survey must be performed for each 
source of radiation or area in which sources of radiation are utilized.  

Authority: T.C.A. §68-28-101 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed April 3, 1986; effective 
May 31, 1986.  

1200-2-5-.11 PERSONNEL MONITORING 

(1) Each licensee or registrant shall provide personnel monitoring devices which shall be 
calibrated for the radiations and energies which may be encountered and shall require the use 
of such equipment by: 

(a) Each individual who enters a restricted area unless it has been determined that such 
persons will not receive or are not likely to receive a dose in any calendar quarter in 
excess of 25 percent of the applicable value specified in 1200-2-5-.03.  

(b) Each individual under 18 years of age who enters a restricted area unless it has been 
determined that such person will not receive or is not likely to receive a dose in any 
calendar quarter in excess of 5 percent of the applicable value specified in 1200-2-5
.03.  

(c) Each individual who enters a high radiation area.  

(2) All individuals required to use personnel monitoring equipment shall be instructed in its 
proper use and purpose.

September, 1999 (Revised)
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(3) Personnel monitoring will not be required for individuals undergoing diagnostic or 
therapeutic procedures.  

(4) All personnel dosimeters (except for direct and indirect reading pocket ionization chambers 
and those dosimeters used to measure the dose to hands and forearms, feet and ankles) that 
require processing to determine the radiation dose and that are utilized by licensees to comply 
with (1) of this rule, with other applicable provisions of these regulations, or with conditions 
specified in a licensee's license must be processed and evaluated by a dosimeter processor: 

(a) Holding current personnel dosimetry accreditation from the National Voluntary 
Laboratory Accreditation Program (NVLAP) of the National Bureau of Standards; 
and 

(b) Approved in this accreditation process for the type of radiation or radiations included 
in the NVLAP program that most closely approximates the type of radiation or 
radiations for which the individual wearing the dosimeter is monitored.  

(5) For the purpose of (4) of this rule, "dosimeter processor" means an individual or an 

organization that processes and evaluates personnel monitoring equipment in order to 
determine the radiation dose delivered to the equipment.  

Authority: T.C.A. §§4-5-202; 68-23-206 and 68-28-101 et seq. Administrative History: Original rule 
certified June 7, 1974. Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed 
April 3, 1986; effective May 31, 1986. Amendment filed May 5, 1988; effective August 29, 1988.  

1200-2-5-.12 CAUTION SIGNS, SYMBOLS, LABELS AND SIGNALS 

(1) RADIATION SYMBOL - Except as otherwise authorized by the Division, the symbol 
prescribed by this rule is the conventional three-bladed design as illustrated.  

5 A 

(a) The symbol shall be magenta or purple for the cross-hatch areas on a yellow background.  

(b) No markings shall be superimposed on the symbol. However, additional information 
may be placed near the symbol to indicate the nature of the radiation source, type of 
radiation, limits of occupancy, and similar precautionary information which may be 
appropriate in aiding individuals to minimize exposure to radiation.
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(2) RADIATION MACHINES - All radiation machines shall be clearly labeled at the control 
panel near the switch which energizes the apparatus as follows: 

CAUTION* - RADIATION 

THIS EQUIPMENT PRODUCES RADIATION 

WHEN ENERGIZED 

(3) RADIATION AREAS - Each radiation area shall be conspicuously posted with a sign or 
signs bearing the radiation symbol and the words: 

CAUTION* - RADIATION AREA 

(4) HIGH RADIATION AREA.  

(a) Each high radiation area shall be conspicuously posted with a sign or signs bearing 
the radiation symbol and the words: 

CAUTION* - HIGH RADIATION AREA 

(b) Each entrance or access point to a high radiation area shall be: 

1. Equipped with a control device which shall cause the level of radiation to be 
reduced below that at which an individual might receive a dose of 100 millirems 
in one hour upon entry into the area; or 

2. Equipped with a control device which shall energize a visible or audible alarm 
signal in such a manner that the individual entering the high radiation area and 
the licensee, registrant, or a supervisor of the activity are made aware of the 
entry; or 

3. Maintained locked except during periods when access to the area is required, 
with positive control over each individual entry.  

(c) The controls required in (b) of this paragraph shall be established in such a way that no 
individual will be prevented from leaving a high radiation area.  

(d) In the case of a high radiation area established for a period of 30 days or less, direct 
surveillance to prevent unauthorized entry may be substituted for the controls 
required in (b) of this paragraph.  

(e) Any licensee, applicant for a license, or registrant may apply to the Division for 
approval of methods not included in (b) and (d) of this paragraph for controlling 
access to high radiation areas. The Division will approve the proposed alternatives if 
the licensee, applicant or registrant demonstrates to the satisfaction of the Division 
that the alternative method of control will prevent unauthorized entry into a high 
radiation area, and that the requirement of (c) of this paragraph is met.  

(f) Each area in which there may exist radiation levels in excess of 500 rems in one hour 
at one meter from a source of radiation6 that is used to irradiate materials shall: 

or "DANGER" 

6 This subparagraph (t) does not apply to radioactive sources that are used in teltherapy, in radiography, or in completely self

shielded irradiators in which the source is both stored and operated within the same shielding radiation barrier and, in designed
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1. Have each entrance or access point equipped with entry control devices which 
shall function automatically to prevent any individual from inadvertently 
entering the area when such radiation levels exist; permit deliberate entry into 
the area only after a control device is actuated that shall cause the radiation level 
within the area, from the source of radiation, to be reduced below that at which 
it would be possible for an individual to receive a dose in excess of 100 mrem in 
one hour; and prevent operation of the source of radiation if the source of 
radiation would produce radiation levels in the area that could result in a dose to 
an individual in excess of 100 mrem in one hour. The entry control devices 
required by this subparagraph shall be established in such a way that no 
individual will be prevented from leaving the area.  

2. Be equipped with additional control devices such that upon failure of the entry 
control devices to function as required by part I of this subparagraph the 
radiation level within the area, from the source of radiation, shall be reduced 
below that at which it would be possible for an individual to receive a dose in 
excess of 100 mrem in one hour; and visible and audible alarm signals shall be 
generated to make an individual attempting to enter the area aware of the hazard 
and the licensee, registrant or at least one other individual, who is familiar with 
the activity and prepared to render or summon assistance, aware of such failure 
of the entry control devices.  

3. Be equipped with control devices such that upon failure or removal of physical 
radiation barriers other than a sealed source's shielded storage container the 
radiation level from the source of radiation shall be reduced below that at which 
it would be possible for an individual to receive a dose in excess of 100 mrem in 
one hour; and visible and audible alarm signals shall be generated to make 
potentially affected individuals aware of the hazard and the licensee, registrant 
or at least one other individual, who is familiar with the activity and prepared to 
render or summon assistance, aware of the failure or removal of the physical 
barrier. When the shield for the source of radiation is a liquid, means shall be 
provided to monitor the integrity of the shield and to signal, automatically, loss 
of adequate shielding. Physical radiation barriers that comprise permanent 
structural components, such as walls, that have no credible probability of failure 
or removal in ordinary circumstances need not meet the requirements of this part 
3.  

4. Be equipped with devices that will automatically generate visible and audible 
alarm signals to alert personnel n the area before the source of radiation can be 
put into operation and in sufficient time for any individual in the area to operate 
a clearly identified control device which shall be installed in the area and which 
can prevent the source from being put into operation.  

5. Be controlled by use of such administrative procedures and such devices as are 
necessary to assure that the area is cleared of personnel prior to each use of the 

configuration of the irradiator, is always physically inaccessible to any individual and cannot create high levels of radiation in an 
area that is accessible to any individual. This subparagraph (f9 also does not apply to sources of radiation from which the radiation is 
incidental to some other use nor to nuclear reactor generated radiation other than radiation from byproduct, source, or special 
nuclear materials that are used in sealed sources in non-self-shielded irradiators.  

These requirements apply after this regulation becomes final. Each person licensed or registered to conduct, activities to which this 
subparagraph (f) applies and who is not in compliance with the provisions of this subparagraph when it becomes final shallfile with 
the Division of Radiological Health, Tennessee Department of Health and Environment, Nashville, Tennessee within 90 days of 
becoming final, information describing in detail the actions taken or to be taken to achieve compliance with this subparagraph within 
6 months of the regulation becomes final and may continue activities in comformance with present license conditions and the 
provisions of the previously effective regulation until such compliance is achieved. For such persons compliance must be achieved 
not later than 6 months following this regulation becoming effective.

September, 1999 (Revised)

CHAPTER 1200-2-5

I1I



STANDARDS FOR PROTECTION AGAINST RADIATION

source of radiation preceding which use it might have been possible for an 
individual to have entered the area.  

6. Be checked by a physical radiation measurement to assure that prior to the first 
individual's entry into the area after any use of the source of radiation the 
radiation level from the source of radiation in the area is below that at which it 
would be possible for an individual to receive a dose in excess of 100 mrem in 
one hour.  

7. Have entry control devices required in part 1 of this subparagraph which have 
been tested for proper functioning prior to initial operation with such source of 
radiation on any day that operations are not uninterruptedly continued from the 
previous day or before resuming operations after any unintended interruption, 
and for which records are kept of the dates, times, and results of such tests of 
function. No operations other than those necessary to place the source of 
radiation in safe condition or to effect repairs on controls shall be conducted 
with such source of radiation unless control devices are functioning properly.  
The licensee or registrant shall submit an acceptable schedule for more complete 
periodic tests of the entry control and warning systems to be established and 
adhered to as a condition of the license or registration.  

8. Have those entry and exit portals that are used in transporting materials to and 
from the irradiation area, and that are not intended for use by individuals, 
controlled by such devices and administrative procedures as are necessary to 
physically protect and warn against inadvertent entry by any individual through 
such portals. Exit portals for processed materials shall be equipped to detect and 
signal the presence of loose radiation sources that are carried toward such an 
exit and to automatically prevent such loose radioactive sources from being 
carried out of the area.  

Licensees or registrants with or applicants for, licenses or registration of sources 
of radiation that are within the purview of this subparagraph and that must be 
used in a variety of positions or in peculiar locations, such as open fields or 
forests, that make it impracticable to comply with certain requirements of this 
subparagraph such as those for the automatic control of radiation levels, may 
apply to the Division of Radiological Health, L&C Annex, 3rd Floor, 401 
Church Street, Nashville, Tennessee 37243-1532, for approval, prior to use of 
safety measures that are alternative to those specified in this paragraph and that 
will provide at least an equivalent degree of personnel protection in the use of 
such sources of radiation. At least one of the alternative measures must include 
an entry-preventing interlock control based on a physical measurement of 
radiation that assures the absence of high radiation levels before an individual 
can gain access to an area where such sources of radiation are used.  

(5) ADDITIONAL REQUIREMENTS.  

(a) Each area or room in which radioactive material other than natural uranium or 
thorium is used or stored in an amount exceeding 10 times the quantity of radioactive 
material specified in Schedule RHS 8-2 shall be conspicuously posted with a sign or 
signs bearing the radiation caution symbol and the words: 

CAUTION* - RADIOACTIVE MATERIAL
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(b) Each area or room in which natural uranium or thorium is used or stored in an 
amount exceeding 100 times the quantity specified in Schedule RHS 8-2 shall be 
conspicuously posted with a sign or signs bearing the radiation caution symbol and 
the words: 

CAUTION* - RADIOACTIVE MATERIAL 

(c) Each area or room that contains permanently installed radiation machines as the only 
source of radiation and does not require posting under (3) or (4) of this rule may be 
posted with a sign to warn individuals of its presence.  

(6) CONTAINERS.  

(a) Except as provided in (c) of this paragraph, each container of radioactive material shall 
bear a clearly visible label identifying the radioactive contents.  

(b) A label required pursuant to (a) of this paragraph shall bear the radiation caution 
symbol and the words: 

CAUTION* - RADIOACTIVE MATERIAL 

It shall also provide informations to permit individuals handling or using the 
containers, or working in the vicinity thereof, to take precautions to avoid or 
minimize exposures.  

(c) Notwithstanding the provisions of subparagraph (a) of this paragraph, labeling is not 
required: 

1. For containers that do not contain radioactive materials in quantities greater than 
the applicable quantities listed in Schedule RHS 8-2; 

2. For containers containing only natural uranium or thorium in quantities no 
greater than ten times the applicable quantities listed in Schedule RHS 8-2; 

3. For containers that do not contain radioactive materials in concentrations greater 
than the applicable concentrations listed in Column 2, Table I, Schedule RHS 8
1 ; 

4. For containers when they are attended by an individual who takes the 
precautions necessary to prevent the exposure of any individual to radiation or 
radioactive materials in excess of the limits established by the regulations in this 
chapter; 

5. For containers when they are in transport and packaged and labeled in 
accordance with the regulations published by the United States Department of 
Transportation; and 

6. For containers which are accessible 9 only to individuals authorized to handle or 
use them or to work in the vicinity thereof, provided the contents are identified 
to such individuals by a readily available written record.  

As appropriate, the information will include radiation levels, kinds of material, estimate of activit'i, date for which activity is 
estimated, etc.  
9For example, containers in locations such as water filled canals, storage vaults, or hot cells.
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(7) Each airborne radioactivity area shall be posted with a sign or signs bearing the radiation 
symbol and the words: 

CAUTION* 

AIRBORNE RADIOACTIVITY AREA 

(8) All radiation signs or labels posted shall be removed when the reason for posting no longer 
exists.  

Authority: T.C.A. §68-28-101 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed April 3, 1986; effective 
May 31, 1986.  

1200-2-5-.13 EXCEPTIONS FROM POSTING REQUIREMENTS. Notwithstanding the provisions 
of 1200-2-5-.12: 

(1) A room or area is not required to be posted with a caution sign because of the presence of a 
sealed source, provided the radiation level 12 inches (30.5 centimeters) from the surface of 
the source container or housing does not exceed 5 millirems per hour.  

(2) Rooms or other areas in hospitals are not required to be posted with caution signs because of 
the presence of patients containing radioactive material provided that there are personnel in 
attendance who shall prevent the exposure of any individual to radiation or radioactive 
material in excess of the limits established in this chapter.  

(3) Caution signs are not required to be posted at areas or rooms containing radioactive materials 
for periods of less than 8 hours provided that: 

(a) The materials are constantly attended during such periods by an individual who shall 
prevent the exposure of any individual to radiation or radioactive materials in excess of 
the limits established in this chapter; and 

(b) Such area or room is subject to the licensee's or registrant's control.  

(4) A room containing medical or dental diagnostic x-ray equipment, the use of which is 
restricted to within the room, is not required to be posted as noted in 1200-2-5-.12(3) and (4) 
provided that control is exercised by the registrant to ensure that no person except the patient 
will be exposed to levels of radiation in excess of the limits established in this chapter and 
that each room is identified at each entrance as an "X-ray room." 

(5) When mobile or portable medical or dental diagnostic x-ray equipment is only utilized 
intermittently from room to room, each room involved is exempt from posting requirements 
of 1200-2-5-12(3) and (4) provided there does not exist within each such room or area any 
other radiation producing device(s) which would normally subject such room or area t the 
posting requirements of 1200-2-5-. 12(3) and (4).  

Authority: T.C.A. §68-28-101 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed April 3, 1986; effective 
May 31, 1986.  

1200-2-5-.14 POSTING OF NOTICES TO WORKERS: INSTRUCTIONS TO WORKERS AND 
OTHER INDIVIDUALS 

(1) Posting.
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(a) Each licensee or registrant shall post current copies of the following documents, as 
applicable, in a number of places to permit workers to observe them on the way to or 
from any particular licensed or registered activity location to which the document 
applies, in a conspicuous position, and replacements of the documents if defaced or 
altered: 

I. "State Regulations for Protection Against Radiation;" 

2. Radioactive material license, license conditions, documents incorporated into a 
license by reference, and amendments thereto; 

3. Certified Registration and amendments thereto; 

4. Registration of x-ray producing equipment; 

5. Operating and emergency procedures applicable to licensed or registered 
activities; 

6. Any written notice that these regulations have been violated shall be posted 
within two (2) working days after receipt of the documents from the Division 
and the licensee's or registrant's response, if any, shall be posted within two (2) 
working days after dispatch from the licensee or registrant. Such documents 
shall remain posted for a minimum of five (5) working days or until action 
correcting the violation has been completed, whichever is later.  

7. Form RHS 8-3 (Notice to Employees). Copies of this form may be obtained by 
writing the Division of Radiological Health, L&C Annex, 3rd Floor, 401 Church 
Street, Nashville, Tennessee 37243-1532.  

(b) In lieu of posting of a document specified in 1,2,3,4, and 5 of 1200-2-5-.14(l)(a) 
the licensee or registrant shall post a notice which describes the document and states 
where it may be examined.  

(1) Instruction.  

(a) Each licensee or registrant is responsible that all individuals working in or 
frequenting any portion of a restricted area: 

I. Shall be kept informed of the storage, transfer, or use of sources of radiation in 
such portions of the restricted area; 

2. Shall be instructed: 

(i) In the hazards associated with exposure to such radiation or sources of 
radiation; 

(ii) In precautions or procedures to minimize radiation exposure; and 

(iii) In the purposes and functions of protective devices employed; 

3. Shall be instructed in, and instructed to observe, to the extent within the 
worker's control, the applicable provisions of Division regulations, Certified 
Registrations, and licenses for the protection of individuals from radiation or 
radioactive materials;
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4. Shall be instructed in any operating and emergency procedures applicable to the 
licensed or registered activities in which the individual is involved; 

5. Shall be instructed of their responsibility to report promptly to the licensee or 
registrant any condition that may lead to or cause a violation of Division 
regulations, Certified Registrations, and licenses or unnecessary exposure to 
radiation or radioactive material; 

6. Shall be instructed in the response to make to warnings made in the event of any 
unusual occurrence or malfunction that may involve exposure of individuals to 
radiation or radioactive material; and 

7. Shall be advised that workers may request radiation exposure reports pursuant to 
1200-2-5-.25.  

(b) The extent of the instructions required in 1200-2-5-.14(2)(a) shall be commensurate 
with potential radiological health protection problems in the restricted area.  

Authority: T.C.A. §68-28-101 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed April 3, 1986; effective 
May 31, 1986.  

1200-2-5-.15 STORAGE OF RADIOACTIVE MATERIALS. Radioactive materials shall be secured 
against unauthorized removal from the place of storage and, if not in storage, shall be tended under the 
constant surveillance and immediate control of the licensee.  

Authority: T.C.A. §68-28-101 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed April 3, 1986; effective 
May 31, 1986.  

1200-2-5-.16 PROCEDURES FOR PICKING UP, RECEIVING, AND OPENING PACKAGES 

(1) Receipt.  

(a) Each licensee who expects to receive a package containing quantities of radioactive 
material in excess of the Type X quantities specified in Table RHS 2-1 shall: 

1. If the package is to be delivered to the licensee's facility by the carrier, make 
arrangements to receive the package when it is offered for delivery by the 
carrier; or 

2. If the package is to be picked up by the licensee at the carrier's terminal, make 
arrangements to receive notification from the carrier of the arrival of the 
package, at the time of the arrival.  

(b) Each licensee who picks up a package of radioactive material from a carrier's 
terminal shall pick up the package expeditiously upon receipt of notification from the 
carrier of its arrival.  

(2) Monitoring.  

(a) Each licensee, upon receipt of a package of radioactive material shall monitor the 
external surfaces of the package for radioactive contamination caused by leakage of 
the radioactive contents, except:
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. Packages containing no more than the Column 1 quantity limit specified in 
Table RHS 2-1; 

2. Packages containing no more than 10 millicuries of radioactive material 

consisting solely of tritium, carbon-14, sulfur-35, or iodine-125; 

3. Packages containing only radioactive material as gases or in special form; 

4. Packages containing only radioactive material in other than liquid form 
(including Mo-99/Tc-99m generators) and not exceeding the Column 2 Type X 
quantity limit specified in Table RHS 2-1; and 

5. Packages containing only radionuclides with half-lives of less than 30 days and 
a total quantity of no more than 100 millicuries.  

(b) Each licensee, upon receipt of a package containing quantities of radioactive material 
in excess of the Column 2 Type X quantities specified in Table RHS 2-1, shall 
monitor the radiation levels external to the package.  

(c) The monitoring shall be performed as soon as practicable after receipt, but no later 
than three (3) hours after the package is received at the licensee's facility if received 
during the licensee's normal working hours, or eighteen (18) hours if received after 
normal working hours.  

(d) If removable radioactive contamination in excess of 0.01 microcurie (22,000 
disintegrations per minute) per 100 square centimeters of package surface is found 
on the external surfaces of the package, or if radiation levels are found on the 
external surface of the package in excess of 200 millirem per hour, or at three feet 
from the external surface of the package in excess of 10 millirem per hour, the 
licensee shall immediately notify the final delivering carrier by telephone, telegraph, 
mailgram or facsimile and the Division of Radiological Health, 150 Ninth Avenue 
North, Nashville, TN 37247-3201.  

(3) Each licensee shall establish and maintain procedures for safely opening packages in which 
radioactive material is received, and shall assure that such procedures are followed.  

(4) "Special Form" as used in Table RHS 2-1 means radioactive material which satisfies the 
following conditions: 

(a) It is either a single solid piece or is contained in a sealed capsule that can be opened 
only by destroying the capsule; 

(b) The piece or capsule has at least one dimension not less than 5 millimeters (0.197 
inch); and 

(c) It satisfies the test requirements specified by the U.S. Nuclear Regulatory Commission 
in 10 CFR 71.75 in effect November 30, 1988. A special form encapsulation designed 
in accordance with the NRC requirements in effect on June 30, 1983, and constructed 
prior to July 1, 1985, may continue to be used.  

(5) Reserved 

(6) 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.
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(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 
cannot be reasonably determined, the mixture shall be assigned to 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 shall be considered as 
belonging to the most restrictive group which cannot be positively excluded.  

4. Mixtures consisting of a single radioactive decay chain where the radionuclides 
are in the naturally occurring proportions shall be considered as consisting of a 
single radionuclide. The group and activity shall 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 transportation.

TABLE RHS 2-1 QUANTITES FOR MONITORING

Column 2 
Column 1 Type X 

Transport Quantity limit Quantity limit 
Group (in millicuries) (in curies) 

0.01 0.001 
II 0.1 0.050 
III 1 3 
IV 1 20 
V 1 20 
VI 1 1,000 
VII 25,000 1,000 
Special Form 1 20 

TABLE RHS 2-2 

Radioactive half-life 

0 to 1,000 1,000 days to one over one 
days million years million years 

Atomic Group III Group II Group III 
Number 1-81 
Atomic Group I Group I Group III 
Number 82 and Over
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TABLE RHS 2-3 TRANSPORT GROUPING OF RADIONUCLIDES

Element *_ 
Actinium (89) 

Americium (95) 

Antimony (51) 

Argon (18) 

Arsenic (33) 

Astatine 
Barium (56) 

Berkelium 
Beryllium (4) 
Bismuth (83) 

Bromine (35) 
Cadmium (48) 

Calcium (20) 

Californium (98) 

Carbon (6) 
Cerium (58) 

Cesium (55) 

Element *

-Radionuclide 
Ac-227 
Ac-228 
Am-241 
Am-243 
Sb-122 
Sb-124 
Sb-125 
Ar-37 
Ar-41 
Ar-4 (uncompressed) 
As-73 
As-74 
As-76 
As-77 
At-211 
Ba-131 
Ba-133 
Ba- 140 
Bk-249 
Be-7 
Bi-206 
Bi-207 
Bi-210 
Bi-212 
Br -82 
Cd- 109 
Cd-1 15 
Cd-i115 
Ca-45 
Ca-47 
Cf-249 
Cf-250 
Cf-252 
C-14 
Ce-141 
Ce- 143 
Ce- 144 
Cs- 131 
Cs-134tm 
Cs-134 
Cs-135 
Cs-136 
Cs-137 
Radionuclide

Atomic number shown in parentheses.  

Atomic weight shown after the Radionuclide Symbol.  

Uncompressed means at a pressure not exceeding one atmosphere.  

m Metastable State.  

Atomic number shown in parentheses.  

Atomic weight shown after the Radionuclide Symbol.
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IV 
I 
II 
VI 
IV 
V 
IV 
IV 
IV 
IV 
II 
IV 
II 

IV 
IV 
III 
II 
III 
IV 
IV 
III 
IV 
IV 
IV 
II 
IV 
IV 
IV 
IV 
IV 
III 
IV 

III 
III 

lIV 

IV 

III 
Group
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Element _ 

Chlorine (17) 

Chromium (24) 
Cobalt (27) 

Copper (29) 
Curium (96) 

Dysprosium (66) 

Erbium (68) 

Europium (63) 

Fluorine(9) 
Gadolinium (64) 

Gallium (31) 
Germanium (32) 
Gold (79) 

Hafnium (72) 
Holmium (67) 
Hydrogen (1) 
Indium (49) 

Iodine (53) 

Element* 

Iridium (77)

Radionuclide --
C1-36 
CI-38 
Cr-51 
Co-56 
Co-57 
Co-58' 
Co-58 
Co-60 
Cu-64 
Cm-242 
Cm-243 
Cm-244 
Cm-245 
Cm-246 
Dy-154 
Dy-165 
Dy-166 
Er-169 
Er- 171 
Eu-130 
Eu-152 m 

Eu-152 
Eu-154 
Eu-155 
F-18 
Gd-153 
Gd-159 
Ga-67 
Ge-71 
Au-193 
Au-194 
Au-195 
Au-196 
Au-198 
Au-199 
Hf-181 
Ho- 166 
H-3 (see tritium) 
In- 113m 
In- 14m 
In- 15"' 
In-ll5 
1-124 
1-125 
1-126 
1-129 
1-131 
Radionuclide 
1-133 
Ir-190

Group 
III 
IV 
IV 
III 
IV 
IV 
IV 
III 
IV 
I 
I 
I 
I 
I 
III 
IV 
IV 
IV 
IV 
III 
IV 
III 

IV 
IV 
IV 
IV 
III 
IV 
III 
II 
III 
IV 
IV 
IV 
IV 
IV 

IV 
III 
IV 

IV 
III 
III 
III 
II 
III 
Group 
III 
IV

m Metastable State.  

Atomic number shown in parentheses.  
Atomic weight shown after the Radionuclide Symbol.
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Element 

Iron (26) 
Krypton (36) 

Lanthanum (57) 
Lead (82) 

Lutetium (71) 

Magnesium (12) 
Manganese (25) 
Mercury (80) 

Mixed fission products(MFP) 
Molybdenum (42) 
Neodymium (60) 

Neptunium (93) 

Nickel (28) 

Niobium (41) 

Osmium (76) 

Palladium (46) 

Phosphorus (15) 
Platinum (78) 

Element * 
Plutonium (94)

Radionuclide 
Ir-192 
Ir-194 
Fe-55 
Kr-85m 
Kr-85m (uncompressed) 
Kr-85 
Kr-85 (uncompressed) ** 
Kr-87 (uncompressed) ** 
La- 140 
Pb-203 
Pb-210 
Pb-212 
Lu-172 
Lu- 177 
Mg-28 
Mn-52 
Hg- 197 
Hg- 197 
Hg-203 

Mo-99 
Nd-147 
Nd- 149 
Np-237 
Np-239 
Ni-56 
Ni-59 
Ni-63 
Ni-65 
Nb-93m 

Nb-95 
Nb-97 
Os-185 
Os-191m 
Os-191 
Os-193 
Pd- 103 
Pd-109 
P-32 
Pt- 191 
Pt-193 
Pt- 193m 
Pt- 197m 
Pt- 197 
Radionuclide 
Pu-238 {F 
Pu-239 {F 
Pu-240 
Pu-241 (F

Uncompressed means at a pressure not exceeding one atmosphere.  
r Metastable State.  

Atomic number shown in parentheses.  

Atomic weight shown after the Radionuclide Symbol.  
(F) Fissile material.
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Group 
III 
IV 
1V 
III 
V 
II1 

VI 
V 
IV 
IV 
II 
II 
Ill 
IV 
IV 
IV 
IV 
IV 
IV 
II 
IV 
IV 
IV 

IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IG 
IV 

I
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Element* 

Polonium (84) 
Potassium (19) 

Praseodymium (39) 

Promethium (61) 

Protactinium (91) 

Radium (88) 

Radon (86) 

Rhenium (75) 

Rhodium (43) 

Rubidium (37) 

Ruthenium (44) 

Samarium (62) 

Scandium (21) 

Selenium (34) 
Silicon (14) 
Silver (47) 

Sodium (11) 
Element* 

Strontium (38)

m Metastable State.  

Atomic number shown in parentheses.  

Atomic weight shown after the Radionuclide Symbol.  
m Metastable State.
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Radionuclide 
Pu-242 
Po-210 
K-42 
K-43 
Pr- 142 
Pr- 143 
Pm-147 
Pm-149 
Pa-230 
Pa-231 
Pa-233 
Ra-223 
Ra-224 
Ra-226 
Ra-228 
Rn-220 
Rn-222 
Re-183 
Re- 186 
Re- 187 
Re-188 
Re Natural 
Rh- 103 
Rh-105 
Rb-86 
Rb Natural 
Ru-97 
Ru-103 
Ru-105 
Ru-106 
Sm-145 
Sm-147 
Sm-151 
Sm-153 
Sc-46 
Sc-47 
Sc-48 
Se-75 
Si-31 
Ag-105 
Ag- 10' 
Ag-I l 
Na-22 
Radionuclide 
Na-24 
Sr-85 m 

Sr-85 
Sr-89 
Sr-91

Group 

IV 
Ill 
IV 
IV 
IV 
IV 
IV 
IV 
II 

IV 
II 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
III 
III 
III 
IV 
IV 
III 
IV 
IV 
IV 
IV 
IV 
III 
IV 
III 
Group 
IV 
IV 
IV 
III 
III
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Element * 

Sulphur (16) 
Tantalum (73) 
Technetium (43) 

Tellurium (32) 

Terbium (63) 
Thallium (81) 

Thorium (90) 

Thulium (69) 

Tin-(50) 

Tritium (1) 

Tungsten (74) 

Uranium (92) 
Element *

Radionuclide ___ 

Sr-92 
S-35 
Ta-182 
Tc-96m 

Tc-96 
Tc-97 
Tc-97 
Tc-99 
Tc-99 
Te-125" 
Te-127m 
Te- 127 
Te-129 m 

Te- 129 
Te- 131 m 
Te-132 
Th-160 
TI-200 
TI-201 
TI-202 
TI-204 
Th-227 
Th-228 
Th-230 
Th-231 
Th-232 
Th-234 
Th Natural 
Tm-168 
Tm-170 
Tm- 171 
Sn-I 13 
Sn-117 m 

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 
U-230 
Radionuclide 
U-232 
U-233 IF) 

U-234 
U-235 ( 
U-236 
U-238 
"U Natural 
"U Enriched ( 
"U Depleted

Atomic number shown in parentheses.  

Atomic weight shown after the Radionuclide Symbol.
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Group 
IV 
IV 
III 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
III 
IV 
III 
IV 
III 
IV 
IV 
IV 
III 
II 
I 
I 
I 
III 
II 
III 
III 
III 
IV 
IV 
III 
III 
IV 
IV 

VII 
IV 

IV 
IV 
II 
Group 

II 
III 
III 
III 
III
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Element * Radionuclide Group 
Vanadium (23) V-48 IV 

V-49 III 
Xenon (34) Xe-125 III 

Xe-131 m  III 
Xe- 131 m (uncompressed) V 
Xe-133 IIn 
Xe-133 (uncompressed) ** VI 
Xe-135 II 
Xe-135 (uncompressed) ** V 

Ytterbium (70) Yb-175 IV 
Yttrium (39) Y-88 III 

Y-90 IV 
Y-91m III 
Y-91 III 
Y-92 IV 
Y-93 IV 

Zinc (30) Zn-65 IV 
Zn-69m  IV 
Zn-68 IV 
Zn-69 IV 

Zirconium (40) Zr-93 IV 
Zr-95 III 
Zr-97 IV 

Authority: T.C.A. §68-28-101 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed April 3, 1986; effective 
May 31, 1986. Amendment filed January 8, 1990; effective May 1, 1990.  

1200-2-5-.17 GENERAL REQUIREMENTS FOR DISPOSAL 

(1) No licensee shall dispose of any radioactive material except: 

(a) By transfer to an authorized recipient as provided in Chapter 1200-2-10.  

(b) As authorized pursuant to 1200-2-5-.18, 1200-2-5-.21 and 1200-2-5-.08.  

(2) Any licensee may dispose of licensed material without regard to its radioactivity as follows: 

(a) 0.05 microcuries or less of hydrogen-3 (tritium) or carbon-14, per gram of medium, 
used for liquid scintillation; and 

(b) 0.05 microcuries or less of hydrogen-3 (tritium) or carbon-14, per gram of animal 
tissue averaged over the weight of the entire animal; provided, however, tissue may 
not be disposed of in such a manner that would permit its use either as food for 
humans or as animal feed.  

(c) Nothing in this paragraph relieves the licensee of maintaining records showing the 
receipt, transfers and disposal of radioactive material as specified in 1200-2-10-.26; 
and 

Uncompressed means at a pressure not exceeding one atmosphere.  
m Metastable State.
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(d) Nothing in this paragraph relieves the licensee from complying with other applicable 
Federal, State and local regulations governing any other toxic or hazardous property 
of these materials.  

(3) Transfer for disposal and manifests.  

(a) Definitions 

1. Disposal facility means a land disposal site which is used for the isolation of 
radioactive waste from the biosphere.  

2. Generator means a person whose activities with radioactive material are such 
that waste is generated that is distinctly separate and/or distinct from materials 
received.  

3. Waste means those low-level radioactive wastes containing radioactive 
materials that are acceptable for disposal at a land disposal facility. For the 
purposes of this definition, low-level waste is radioactive waste not classified as 
high-level radioactive waste, transuranic waste, spent nuclear fuel or byproduct 
material as defined in Section 1 le.(2) of the Atomic Energy Act (uranium or 
thorium tailings and waste).  

4. Waste Processor means a waste handler who performs a physical and/or 
chemical activity on a material containing or contaminated with radioactive 
material.  

(b) Each shipment of waste to a licensed land disposal facility shall be accompanied by a 
shipment manifest that contains the name, address, and telephone number of the 
person generating the waste. The manifest shall also include the name, address, and 
telephone number of the person transporting the waste to the land disposal facility.  
The manifest shall also indicate as completely as practicable: a physical description 
of the waste, the waste volume, radionuclide identity and quantity, the total 
radioactivity, and the principal chemical form. The solidification agent shall be 
specified. Waste containing more than 0.1% chelating agents by weight shall be 
identified and the weight percentage of the chelating agent estimated. Wastes 
classified as Class A, Class B, or Class C in Chapter 1200-2-11 shall be clearly 
identified as such in the manifest unless transferred to a waste processor who treats 
or repackages wastes. The total quantity of the radionuclides hydrogen-3, carbon
14, technetium-99, and iodine-129 shall be shown.  

(c) The manifest required by 1200-2-5-.17(3)(b) may be shipping papers used to meet 
U.S. Department of Transportation or U.S. Environmental Protection Agency 
regulations or requirements of the receiver, provided all the required information is 
included.  

(d) Each manifest shall include a certification by the waste generator 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 and the Division. An authorized representative of the 
waste generator shall sign and date the manifest.  

(e) Any licensee who transfers radioactive waste to a land disposal facility or a licensed 
waste handler shall comply with the requirements. Any licensee who transfers waste 
to a licensed waste processor who treats or repackages waste shall comply with the 
requirements of 1200-2-5-.17(3)(e)4. through 8. A licensee shall:
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1. Prepare all wastes so that the waste is classified according to Chapter 1200-2
11; 

2. Label each package of waste to identify whether it is Class A waste, Class B 
waste, or Class C waste, in accordance with Chapter 1200-2-11; 

3. Conduct a quality control program to ensure compliance with waste 
characterization and classification of Chapter 1200-2-11; the program shall 
include management evaluation of audits; 

4. Prepare shipping manifests to meet the requirements of 1200-2-5-.17(3)(b) and 
(d); 

5. Forward a copy of the manifest to the intended recipient, at the time of 
shipment, or deliver to a waste handler at the time the waste is delivered to the 
waste handler, obtaining acknowledgment of receipt in the form of a signed 
copy of the manifest or equivalent documentation from the handler; 

6. Include one copy of the manifest with the shipment; 

7. Retain a copy of the manifest and documentation of acknowledgment of receipt 
as the record of transfer of licensed material as required by these regulations; 
and 

8. For any shipments or any portion of a shipment for which acknowledgment of 
receipt has not been received within the times set forth in this paragraph, 
conduct an investigation in accordance with 1200-2-5-.17(3)(h).  

(f) Any waste handler licensee who handles only prepackaged waste shall: 

I. Acknowledge receipt of the waste from the generator within one (1) week of 
receipt by returning a signed copy of the manifest to the generator; 

2. Prepare a new manifest to reflect consolidated shipments; the new manifest shall 
serve as a listing or index for the detailed generator manifests. Copies of the 
generator manifests shall be a part of the new manifest. The waste handlers may 
prepare a new manifest without attaching the generator manifests, provided the 
new manifest contains for each package the information specified in (3)(b) of 
this rule. The waste handler licensee shall certify that nothing has been done to 
the waste that would invalidate the generator's certification; 

3. Forward a copy of the new manifest to the land disposal facility operator at the 
time of shipment; 

4. Include the new manifest with the shipment to the disposal facility site; 

5. Retain a copy of the manifest and documentation of acknowledgment of receipt 
as the record of transfer of licensed material as required by these regulations, 
and retain information from generator manifests until disposition is authorized 
by the Division; and 

6. For any shipments or any portion of a shipment for which acknowledgment of 
receipt is not received within the times set forth in this paragraph, conduct an 
investigation in accordance with 1200-2-5-.17(3)(i).
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(g) Any licensed waste processor who treats or repackages wastes shall: 

I. Acknowledge receipt of the waste from the generator within one (1) week of 
receipt by returning a signed copy of the manifest to the generator; 

2. Prepare a new manifest that meets the requirements of 1200-2-5-.17(3)(b), (c) 
and (d). Preparation of the new manifest reflects that the processor is 
responsible for the waste; 

3. Prepare all wastes so that the waste meets the waste characteristics and is 
classified according to Chapter 1200-2-11; 

4. Label each package of waste to identify whether it is Class A waste, Class B 
waste, or Class C waste, in accordance with Chapter 1200-2-11; 

5. A quality control program shall be conducted to ensure compliance with Chapter 
1200-2-11-.17(6) and (7). The program shall include management evaluation 
of audits; 

6. Forward a copy of the new manifest to the disposal facility operator or waste 
handler at the time of shipment, or deliver to a handler or disposal facility at the 
time the waste is delivered to the handler or disposal facility, obtaining 
acknowledgment of receipt in the form of a signed copy of the manifest by the 
handler or disposal facility; 

7. Include the new manifest with the shipment; 

8. Retain copies of original manifests and new manifests and documentation of 
acknowledgment of receipt as the record of transfer of licensed material required 
by these regulations; and 

9. For any shipment or part of a shipment for which acknowledgment is not 
received within the times set forth in this paragraph, conduct an investigation in 
accordance with 1200-2-5-. 17(3)(i).  

(h) The land disposal facility operator shall: 

1. Acknowledge receipt of the waste within one (1) week of receipt by returning a 
signed copy of the manifest to the shipper. The shipper to be notified is the 
licensee who last possessed the waste and transferred the waste to the disposal 
facility operator. The returned copy of the manifest shall indicate any 
discrepancies between materials listed on the manifest and materials received; 

2. Maintain copies of all completed manifests or equivalent documentation until 
the Division authorizes their disposition; and 

3. Notify the shipper (i.e., the generator, the waste handler or processor) and the 
Division when any shipment or part of a shipment has not arrived within 60 
days after the advance manifest was received.  

(i) Any shipment or part of a shipment for which acknowledgment is not received 
within the times set forth in this paragraph must: 

1. Be investigated by the shipper if the shipper has not received notification or 
receipt within 20 days after transfer; and
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2. Be traced and reported. The investigation shall include tracing the shipment and 
filing a report with the Division. Each licensee who conducts a trace 
investigation shall file a written report with the Division within two (2) weeks of 
completion of the investigation.  

Authority: T.C.A. §68-28-101 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed April 3, 1986; effective 
May 31, 1986. Amendment filed July 11, 1988; effective August 25, 1988.  

1200-2-5-.18 DISPOSAL BY RELEASE INTO SANITARY SEWERAGE SYSTEMS 

(1) No licensee shall discharge radioactive material into a sanitary sewerage system unless: 

(a) It is in solution or dispersed in water; 

(b) The quantity of any radioactive material released into the system by the license in 
any one day does not exceed the larger of: 

I The quantity, which if diluted by the average daily quantity of sewage released 
into the sewer by the licensee, will result in an average concentration not greater 
than 0.1 times the limits specified in Schedule RHS 8-1, Table I, Column 2; or 

2. The quantity of such material specified in Schedule RHS 8-2.  

(c) The quantity of any radioactive material released in any 1 month, if diluted by the 
average monthly quantity of water released by the licensee, will not result in an 
average concentration exceeding 0.1 times the limits specified in Schedule RHS 8-1, 
Table I, Column 2; and 

(d) The radioactive material has a half-life less than 90 days unless the person 
discharging the radioactive material into the sewerage system demonstrates to the 
satisfaction of the Division, in writing prior to the discharge, that no action, physical, 
chemical or biological, can occur within the sewerage system to concentrate the 
radioactive material in or onto any medium within the system.  

(2) Also, the Division may limit the quantities of radioactive materials released into sewerage 
systems during a specified period of time if it appears that the daily intake of radioactive 
material by a suitable sample of an exposed population group, averaged over a period not 
exceeding 7 consecutive days, would exceed the daily intake resulting from continuous 
exposure to water containing 0.1 times the concentration of radioactive materials specified in 
Schedule RHS 8-1, Table II, Column 2.  

(3) The gross quantity of radioactive material, excluding hydrogen-3 (tritium) and carbon-14, 
released into the sewerage system by the licensee shall not exceed one (1) curie per year. The 
quantities of hydrogen-3 (tritium) and carbon-14 released into the sanitary sewerage system 
shall not exceed five (5) curies per year and one (1) curie per year, respectively.  

(4) Excreta from individuals undergoing medical diagnosis or therapy with radioactive material 
shall be exempt from any limitations contained in this rule.  

Authority: T.C.A. §68-28-101 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed April 3, 1986; effective 
May 31, 1986. Amendment filed May 9, 1990; effective August 29, 1990.
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1200-2-5-.19 RESERVED.

Authority: T.C.A. §68-28-101 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed April 3, 1986; effective 
May 31, 1986.  

1200-2-5-.20 PROHIBITED METHODS OF DISPOSAL 

(1) No licensee shall incinerate radioactive material for the purpose of disposal or preparation for 
disposal except as permitted by 1200-2-5-17 or as specifically approve by the Division 
pursuant to 1200-2-5-08 and 1200-2-5-2.  

(6) Reserved.  

Authority: T.C.A. §68-28-101 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed April 3, 1986; effective 
May 31, 1986. Amendment filed March 9, 1990; effective June 26, 1990.  

1200-2-5-.21 METHOD OF OBTAINING APPROVAL OF PROPOSED DISPOSAL 
PROCEDURES. Any person may apply to the Division for approval of proposed procedures to dispose of 
radioactive material in a manner not otherwise authorized in this chapter. Each application shall include a 
description of the radioactive material, including the quantities and kinds of radioactive material and the 
levels of radioactivity involved, and the proposed manner and conditions of disposal. The application, 
where appropriate, should also include an analysis and evaluation of pertinent information as to the nature 
of the environment, including topographical, geological, meteorological, and hydrological characteristics; 
usage of ground and surface waters in the general area; the nature and location of other potentially affected 
facilities; and procedures to be observed to minimize the risk of unexpected or hazardous exposures. The 
Division will not approve any application for a license to receive radioactive materials from other persons 
for disposal on land not owned by the State of Tennessee or the Federal Government.  

Authority: T.C.A. § 6 8- 2 8 - 1 0 1 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed April 3, 1986; effective 
May 31, 1986.  

1200-2-5-.22 RECORDS OF SURVEYS, RADIATION MONITORING AND DISPOSAL 

(1) Each licensee or registrant shall maintain records showing the radiation exposures of all 
individuals for whom personnel monitoring is required under 1200-2-5-.11, 1200-2-6
.05(2)(b)l.(vi), 1200-2-6-.08(2)(a), 1200-2-7-.04(3), 1200-2-8-.05(3)(a) and 1200-2-8
.11(9). Such records shall be kept on Division Form RHS 8-2 in accordance with instructions 
contained in that form or on clear and legible records containing all the information required 
by Division Form RHS 8-2. The dose entered on the forms or records shall be for periods of 
time not exceeding 1 calendar year.  

(2) Each licensee or registrant shall maintain records in the same units used in this chapter, 
showing the results of surveys required by 1200-2-5-.10(2), monitoring required by 1200-2
5-.16, and disposal made under 1200-2-5-.08, 1200-2-5-.18, 1200-2-5-.19 (deleted 1985), 
1200-2-5-21 and Chapter 1200-2-11.  

(7) Records of individual radiation exposure which must be maintained pursuant to the provisions 
of paragraph (1) of this rule and records of bioassays, including the results of whole body 
counting examinations, made pursuant to 1200-2-5-.09 shall be preserved indefinitely or 
until the Division authorizes their disposal. Records which must be maintained pursuant to 
this chapter may be maintained in the form of microfilm.
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(8) Each licensee shall maintain, for inspection by the Division, records of the measurements, 
tests, corrective actions and instrument calibrations made under 1200-2-6-.05(1)(b) 1, 1200
2-6-.05(l)(b)4, 1200-2-7-.04(4)(a), 1200-2-7-.04(4)(f), 1200-2-7-.04(5) and 1200-2-9
.21(2)(d) and records of the licensee's evaluation of the qualified individuals training and 
experience made under 1200-2-7-.04(4)(i).  

(9) The discontinuance of a radiation installation or curtailment of certain activities does not 
relieve the licensee or registrant of the responsibility for retaining all records required by this 
rule. The licensee or registrant may, however, request the Division to accept such records.  
The acceptance of the records by the Division then relieves the licensee or registrant of 
subsequent responsibility only in respect to their preservation as required by this chapter.  

Authority: T.C.A. §68-28-101 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed April 3, 1986; effective 
May 31, 1986.  

1200-2-5-.23 REPORTS OF THEFT OR LOSS OF RADIOACTIVE MATERIAL. Each licensee 
shall report by telephone to the Division at its offices located at 150 Ninth Avenue North, Nashville, 
Tennessee 37203, or through the Tennessee Emergency Management Agency the theft or loss of any 
radioactive material in excess of any quantity in Schedule RHS 8-3 immediately after such occurrence 
becomes known. Also, any theft or loss of any quantity of radioactive material not listed in Schedule RHS 
8-3 shall be reported to the Division immediately upon discover.  

Authority: T.C.A. §68-28-101 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed April 3, 1986; effective 
May 31, 1986.  

1200-2-5-.24 NOTIFICATION OF INCIDENTS 

(1) Immediate notification.  

Each licensee or registrant shall immediately notify the Department at its office located at 150 
Ninth Avenue North, Nashville, Tennessee, by telephone or through the emergency number 
of area code 1-615-741-5181 of any incident involving any radiation source possessed by 
him which may have caused or threatens to cause: 

(a) Exposure of the whole body of any individual to 25 rems or more of radiation; 
exposure of the skin of the whole body of any individual to 150 rems or more of 
radiation; or exposure of the feet, ankles, hands, or forearms of any individual to 375 
rems or more of radiation; or 

(c) The release of radioactive material in concentrations which, if averaged over a period 
of 24 hours, would exceed 5,000 times the limits specified for such materials in 
Schedule RHS 8-I, Table II; or 

(d) A loss of one working week or more of the operation of any facilities affected; or 

(e) Damage to property in excess of $200,000.  

(2) Twenty-four hour notification.  

Each licensee or registrant shall within 24 hours notify the Department at its offices located at 
150 Ninth Avenue North, Nashville, Tennessee, by telephone and telegraph, mailgram, or 
facsimile of any incident involving any radiation source possessed by him and which may 
have caused or threatens to cause:
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(a) Exposure of the whole body of any individual to 5 rems or more of radiation; 
exposure to the skin of the whole body of any individual to 30 rems or more of 
radiation; or exposure of the feet, ankles, hands, or forearms to 75 rems or more of 
radiation; or 

(b) The release of radioactive material in concentrations which, if averaged over a period 
of 24 hours would exceed 500 times the limits specified for such materials in 
Schedule RHS 8-1, Table II; or 

(c) A loss of one day or more of the operation of any facilities affected; or 

(d) Damage to property in excess of $2,000.  

(4) Any report filed with the Division pursuant to this rule shall be prepared in such a manner that 
names of individuals who have received exposure to radiation will be stated in a separate part 
of the report.  

Authority: T.C.A. §68-28-101 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed April 3, 1986; effective 
May 31, 1986.  

1200-2-5-.25 REPORTS TO INDIVIDUALS OF EXPOSURE TO RADIATION 

(1) Radiation exposure data for an individual, including the results of any measurements, 
analyses, and calculations of radioactive material deposited or retained in the body of an 
individual, shall be reported to the individual as specified in this rule.  

(2) Each licensee or registrant, at the request of any worker, shall advise such worker annually of 
the worker's exposure to radiation or radioactive material as shown in records maintained by 
the licensee or registrant pursuant to 1200-2-5-.22(1) and (3).  

(2) Each licensee or registrant, at the request of an individual formerly engaged as a worker, shall 
furnish to the individual a report of the individual's exposure to radiation or radioactive 
material. The individual's request shall include social security number, dates and location of 
employment or association and other appropriate identifying data. Such reports shall: 

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

(b) Cover within the period of time specified in the request, each calendar quarter in 
which the individual's activities involved exposure to radiation or radioactive 
material; and 

(c) Include the dates and locations of licensed or registered activities in which the 
individual participated during the period requested.  

(4) The information reported shall include data and results obtained pursuant to Division 
regulations, or conditions of license or Certified Registration, as shown in records maintained 
by the licensee or registrant pursuant to Division regulations. Each report 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;

September, 1999 (Revised)

CHAPTER 1200-2-5

I I



STANDARDS FOR PROTECTION AGAINST RADIATION

(c) Include the individual's radiation exposure information; and 

(d) Contain the following statement: 

1. This report is furnished to 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.  

(5) When a licensee or registrant is required pursuant to 1200-2-5-.26 to report to the Division 
any exposure of an individual to radiation or radioactive material the licensee or registrant 
shall also provide the individual a report on his exposure data included therein. Such report 
shall be transmitted at a time not later than the transmittal to the Division.  

(5) At the request of a worker who is terminating employment in a given calendar quarter with 
the licensee in work involving radiation dose, or of a worker who, while employed by another 
person, is terminating assignment to work involving radiation dose in the licensee's facility in 
that calendar quarter, each licensee shall provide to each such worker, or the worker's 
designee, at termination, a written report regarding the radiation dose received by that worker 
from operations of the licensee during that specifically identified calendar quarter or fraction 
thereof, or provide a written estimate of that dose if the finally determined personnel 
monitoring results are not available at that time. Estimated doses shall be clearly indicated as 
such.  

Authority: T.C.A. §68-28-101 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed April 3, 1986; effective 
May 31, 1986.  

1200-2-5-.26 REPORTS OF OVEREXPOSURE AND EXCESSIVE LEVELS AND 
CONCENTRATIONS 

(1) In addition to any notification required by 1200-2-5-.23 and 1200-2-5-.24, each licensee or 
registrant shall make a report in writing within 30 days of the original notification to the 
Department at its office located at 150 Ninth Avenue North, Nashville, Tennessee, of: 

(a) Each exposure of an individual to radiation in excess of the applicable limits in 
1200-2-5-.03 or 1200-2-5-.06(1); 

(b) Each exposure of an individual to radioactive material in excess of the applicable 
limits in 1200-2-5-.05(1), 1200-2-5-.05(2), 1200-2-5-.06(2) or the license; 

(c) Levels of radiation or concentrations of radioactive material in a restricted area in 
excess of any other applicable limit approved by the Division; 

(d) Any incident for which notification is required by 1200-2-5-.23 and 1200-2-5-.24; 
and 

(e) Levels of radiation or concentrations of radioactive material (whether or not 
involving exposure of any individual) in an unrestricted area in excess of 10 times 
any applicable limit as set forth in this chapter or as otherwise approved by the 
Division.  

(2) Any report filed with the Division pursuant to this rule shall include for each individual 
exposed the name, social security number, and date of birth, and an estimate of the
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individual's exposure. The report shall be prepared so that this information is stated in a 
separate part of the report.  

(3) Each report required under this rule shall describe the extent of exposure of individuals to 
radiation or radioactive materials; levels of radiation and concentrations of radioactive 
materials involved; the circumstances under which the loss, theft, incident, exposure, levels or 
concentrations occurred; the radioactive material involved, including kind, quantity, chemical 
form, and physical form; the disposition or probable disposition of the radioactive material; 
and corrective actions taken or planned to assure against a recurrence.  

(3) Subsequent to filing any written report required by this rule, the licensee or registrant shall 
also report additional information within 30 days after it becomes available.  

Authority: T.C.A. §68-28-101 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed April 3, 1986; effective 
May 31, 1986.  

1200-2-5-.27 VACATING PREMISES. Each specific licensee shall, no less than 30 days before 
vacating or relinquishing possession or control of premises, notify the Division in writing of intent to 
vacate. If the premises have been contaminated with radioactive material as a result of his activities, the 
Department 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. §68-28-101 et seq. Administrative History: Original rule certified June 7, 1974.  
Amendment filed August 15, 1978; effective October 2, 1978. Amendment filed April 3, 1986; effective 
May 31, 1986.  

Soluble (S); Insoluble (1).  

SCHEDULE RHS 8-1 
CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACKGROUND 

(SEE NOTES AT END OF SCHEDULE)

Element 
(atomic number) 
Actinium (89) 

Americium (95) 

Antimony (51)

Isotope, 

I 
Ac-228 S 

I 
Am-241 S 

I 
Am-242m S 

I 
Am-242 S 

I 
Am-243 S 

I 
Am-244 S 

I 
Sb-122 S 

I

Column I 
Air 

(uCi/mi) 
2xI0i' 
3x10-1 

2x10-8 
6x10_12 
lx1o-'0 

6x10_
1 2 

3x10-'0 

4x10-" 
5x10-s 
6x10_12 

ixI 0_6O 4x10- 6 

2x10-' 
2xO0-

7 

lx10-7

Table I 
Column 2 

Water 
(uCi/ml) 

9x10- 3 

3x10-3 

3x10- 3 

lxl0-4 

8xlO-
4 

1lxlO0-4 
3xlO-' 
1xlO-1 

4x10-' 

lxlO-4 

8XI0-4 

lxl0)1 
lxl0)1 
8xl0-4 
8xl0-4

Table II 
Column 1 Column 2 

Air Water 
(uCi/ml) (uCi/ml) 
8xlO- ~ 2x10-5 

9x10-
13  3x10-

4 

3xl0-9  9x10-5 

6x10- 1° 9x10-5 

2x10-
13  4x 10_6 

4x10 1 2  3x10-5 

2x10-" 4x10-6 
9x10- 1 2  9x10-5 

lxlO-
9  lxl0-4 

2x10-
9  lxl0-

4 

2x10- 3  4x10-6 

4x10-
2  3x10-5 

IxlO-
7  5x10-

3 

8xlO- 7  5x10- 3 

6x10-9  3x10- 5 

5x10-9 3x10-5

September, 1999 (Revised)

ISoluble (S); Insoluble (1).

33

CHAPTER 1200-2-5



STANDARDS FOR PROTECTION AGAINST RADIATION

Table I Table II 
Isotope' Column I Column 2 Column 1 Column 2 

Element Air Water Air Water 
(atomic number) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml) 

Sb-124 S 2x10-, 7x1-5x0 2x10-5 
I 2x10-s 7x10-4  7x10-I° 2x10-5 

Sb-125 S 5x10-7  3x10- 2x10-8  lxlO-4 

I 3x10-8  3x10-3  9x10-'° lxlO- 4 

Argon (18) Ar-37 Sub2  6x10-3  
---- lxlO- 4  

-

Ar-41 Sub2  2x10-6  
---- 4x10-8  ---

Arsenic (33) As-73 S 2x10-6  lxl0-2 7x10-8  5x10_4 

I 4x10-7  lxl0-2  lxlO-8  5x10- 4 

As-74 S 3x10-7  2x10-3  lxlO-s 5x10- 5 

I lxlO-7 2xlO-3  4x10-9  5x10
As-76 S lxl0-7  6x10-4  4x10-9  2x10-5 

I lxl0-7 6x10-4  3x10- 9  2x10-' 
As-77 S 5x10 2  2x10-3  2x10- 8  8xl0-5 

I 4x10- 7  2x10-3  lxlO- 8  8xl0
Astatine (85) At-21 1 S 7x10-9  5x10-5  2x10-I° 2x10- 6 

I 3x10-s 2x10-3  Ixl0-
9  7x10-5 

Barium (56) Ba-131 S lxlO- 6  5x10-3  4x10-8  2x10- 4 

I 4x10- 7  5x10-3  lxl0-8  2x10-4 

Ba-140 S Ixl0-
7  8x10- 4  4x10- 9  3x10-5 

I 4x10-s 7x10-4  lxl0-9  2x10_5 

Berkelium (97) Bk-249 S 9x10-10  2x10-2  3x10"- 6x10-4 

I Ixl0-
7  2x10- 4x10-9  6x10-4 

Bk-250 S lxl0-7  6x10-' 5x10-9  2x10- 4 

I lxlO-6  6x10-' 4x10-8  2x10- 4 

SCHEDULE RHS 8-1, (CONTINUED) 
CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACKGROUND 

(SEE NOTES AT END OF SCHEDULE) 
Table I Table II 

Isotope' Column I Column 2 Column I Column 2 

Element Air Water Air Water 
(atomic number) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml) 
Beryllium (4) Be-7 S 6x 10-6  5x10- 2  2x 10-7  4x10-3 

I Ixl0-
6  5x10-2 4x10-' 2x10-3 

Bismuth (83) Bi-206 S 2x10-7  lxIO- 3  6x10-9  4x10- 5 

I lxl0-7  lxl0-3  5x10-9  4x10-5 

Bi-207 S 2x 1 0-7  2x 10-3  6x 10-9  6x10-5 

I lxl0-s 2x10- 3  5x10-10  6x10-5 

Bi-210 S 6x10-9  lxl0-3  2x10- 1  4x10-5 

I 6x10-9  lxl0-3  2x10-10  4x10-' 
Bi-212 S lx10-7  lxlO-2  3x10o-9  4x10-4 

I 2x10-7  lxl0-2  7x10-9  4x10-4 

Bromine (35) Br-82 S 1xIO- 6  8x10-3  4x10-8 3x 1 0-
4 

I 2x10-7  lxlO-3  6x10 9  4x10-5 

Cadmium (48) Cd- 109 S 5x10-8  5x10-3  2x10-9  2x10-4 

I 7x10-s 5x10-3  3x10- 9  2x10-4 

Cd-115m S 4x10-" 7x10- 4  1xl0-9  3x10-5 

I 4x10-8  7x10-4  1xl0-9  3x10
Cd-115 S 2x10-7  lxlO- 3  8x10- 9  3x10- 5 

I 2x10-7 lxl0-3 6x10-9 4x10-5

September, 1999 (Revised)
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Element 
(atomic numbe 
Calcium (20) 

Californium (9 

Carbon (6) 

Cerium (58) 

Element 
(atomic numb 

Cesium(55) 

Chlorine (17) 

Chromium (2'

Table I Tabl 
Isotope' Column 1 Column 2 Column I 

Air Water Air 
er) (uCi/ml) (uCi/ml) (uCi/mI) 

- 3x-- 3x--- lx1O-O 
I lxlO-7  5xlO-3  4xlO-9 

Ca-47 S 2x102 lxlO-3  6x10-9 

I 2x102 lxlO-3  6x10- 9 

98) Cf-249 S 2xlO- 2  lxlO-4  5x10_
14 

I lxIO-'
0  7x10_4  3x10_- 2 

Cf-230 S 5X1O-1
2  

4x10-4 2x1001
3 

I lxIO-'
0  7x10-4  3x10-12 

Cf-231 S 2x10_12 lxl0-4  6x10_-4 

I lxlO-'
0  8x10-4  3x10_' 2 

Cf-252 S 6x100' 2  2x10-4  2xl0-' 3 

I 3x10-" 2x10-4  lx10012 

Cf-253 S 8x10-°0  4x10- 3x10-" 
I 8x10-10  4x10-3  3x10-" 

Cf-254 S 5x10_12  4x10-6  2x10- 3 

I 5x10_12  4x10_6  2x10-13 

C-14 S 4x10_6  2x10_2 lx10-7 
(C02) Sub2  5x 10-5  ---- 1x10-

6 

Ce-141 S 4x10_7  3xlO-3  2x10-8 

I 2x10-7  3x10- 3  5x10-9 

Ce-143 S 3x10_7  IxlO-3  9x10-9 

I 2x1007  lxl0-3 7x10-9 

Ce-144 S lxlo-8  3x10-4 3x10-' 0 

SCHEDULE RHS 8-1, (CONTINUED) 
CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACKGROUND 

(SEE NOTES AT END OF SCHEDULE) 
Table I Tabli 

Isotope
1  Column 1 Column 2 Column I 

Air Water Air 
er) (uCi/ml) (uCi/ml) (uCi/ml) 

I 6x10-9  3x10-4 2x10' 0 

Cs-131 S lx1O-5  7x10-2  4x10_7 

I 3x10-6  3x10_2  lxIO-7 
Cs-134m S 4x10-5  2x10-' lx1006 

I 6x10_6  3x10-2  2x10_7 

Cs-134 S 4x10-8  3x10-4  1x10-9 
I lxlO-8  lxl0-3  4x10-l° 

Cs-135 S 5x10_7  3x10- 2x10-8 

I 9x10-8  7x10- 3  1xl0 2

Cs-136 S 4x10-7 2x10- 3  lxlO-8 

I 2x10-7  2x10-3  6x10-9 

Cs-137 S 6x10-8  4x10-4  2xl0-9 
I lxlO-8  lxl0-3  5x10 0 

CI-36 S 4x 1 0_
7  2x 1 0 3  

I x 100-8 

I 2x10-8  2x10-3  8x10-10 

CI-38 S 3x10_6  lxl0-2  9x10-8 

I 2x10_6 lxl0-2 7x10- 8 

4) Cr-51 S 5x10-0 4x 1 0-2  4x10-7 
I 2x10-6 5xlO- 2 8x10-"

September, 1999 (Revised)

elI 
Column 2 

Water 
(uCi/ml) 

2x10-_ 
5x10-4 

3xlO-5 

4x10_
6 

2xl10
lxlO- 5 

3x1005 

4xlO-6 
3x10-5 

7x10-6 

7x10-
6 

lx 10_4 
lxlO-

4 

lx1O07 
IxI0-7 
8x10-

4 

9x100-5 

9x10-0 
4x10-5 

4x10-5 

1x1005 

elI 
Column 2 

Water 
(uCi/ml) 

lxl0-5 

2x10-3 

9x1004 

6x10_
3 

]x10_
3 

9x10-
6 

4x10-5 

lx1004 
2x10-

4 

9x10-5 

6x10-5 

2x10)
4x1 0-5 

8x10-5 

6x10-5 

4x10-4 

4x10-
4 

2x10_3 
2x10-'

2 "Sub" means that values given are for submersion in a semispherical infinite cloud of airborne material 
I Soluble (S); Insoluble (1).
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Element 
(atomic numbe 
Cobalt (27) 

Copper (29) 

Curium (96) 

Element 
(atomic numbe 

Dysprosium (• 

Einsteinium (9 

Erbium (68) 

Europium (63)

Table I Tabl 
Isotope' Column 1 Column 2 Column 1 

Air Water Air 
r) (uCi/ml) (uCi/ml) (uCi/ml) 

Co-57 S 3x10-K 2x10 7f - x07 

I 2x10-7  lxl0-2  6x10-9 

Co-58m S 2x10-5  8xIO-
2  6x10-7 

I 9x10-6  6x10_ 3x10 2 

Co-58 S 8xlO- 7  4x10- 3  3x10-_ 

I 5x10- 8  3x10- 3  2x10-9 

Co-60 S 3x10-1  lxlO- 3  lxlO-8 

I 9x10-9  lxl0-3  3x10-'° 
Cu-64 S 2x10-6  lxl0-2  7x10-8 

I lxl0-6  6x10- 3  4x10-8 

Cm-242 S lxl0-'0  7x10- 4  4x10-12 

I 2xlO-'0  7x10- 4  6x10_' 2 

Cm-243 S 6x10-_
2  ixl0-4 2x10-13 

I lxl0-10  7x10_4 3x10-12 

Cm-244 S 9x10-' 2  2x10- 4  3x10-" 
I lxlO- 10  8x10-4  3x10- 12 

Cm-245 S 5x10- 12  lxl0-4  2x10- 13 

I lxlO-10  8x10-4  4x10-
12 

Cm-246 S 5x10-' 2  lxl0-4  2x10-13 

I lxIO-l0  8x10-4  4x10- 12 

Cm-247 S 5x10-12  lxl0-4  2x10-' 3 

I lxlO-10  6x10-
4  4x10-_

2 

Cm-248 S 6x10-" lxl0-5  2x10-14 

SCHEDULE RHS 8-1, (CONTINUED) 
CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACKGROUND 

(SEE NOTES AT END OF SCHEDULE) 
Table I Tabl.  

Isotopel Column 1 Column 2 Column 1 
Air Water Air 

0r) (uCi/ml) (uCi/ml) (uCi/ml) 
I lxlO- 1' 4x10-5  4x10 13 

Cm-249 S lxl0-5  6x10-2  4x10_7 

I lxl0-5  6x10-2  4x10_7 

6) Dy-165 S 3x10-6 lxlO- 2  9x10-s 
I 2x10-6 lxlO- 2  7x10-8 

Dy-166 S 2x10-7  lxlO-3  8x10-
9 

I 2x10-2 lxlO- 3  7x10-9 

9) Es-253 S 8x10- 10  7x10-4  3x10-' 0 

I 6x10-20  7x10-4  2x10-10 

Es-254m S 5x 10-9  5x10-4  2x 10-'0 

I 6x10-9  5x10- 4  2x10-10 

Es-254 S 2x10-" 4x10-4  6x10-13 

I lxl0-10  4x10-4  4x10-12 

Es-255 S 3x10- 10  8x10-4  2x10-1 

I 4x10- 1° 8x1O- 4  lxlO-" 

Er-169 S 6x10-7  3x10-3  2x10-8 
I 4x10-

7  3x10-
3  Ixl0-8 

Er-171 S 7x10-7 3x10-3  2x10-8 

I 6x10-7  3x10-3  2x10-5 

p Eu-152 S 4x10- 7 2x10-3 lxl0-8

e II 
Column 2 

Water 
(uCi/ml) 

5x10 1i 

4x10-
4 

3x10- 3 

2x10-
3 

lxlO- 4 

9x10- 5 

5x10-
5 

3xlO-5 

3x10-
4 

2xI0-
4 

2x10-5 

2x10- 5 

5x10-
6 

2x10-5 

7x10-
6 

3x10-5 

4x10-
6 

3x10-5 

4x10-
6 

3x10-5 

4x10-
6 

2x10-5 

4x10-7 

e I1 
Column 2 

Water 
(uCi/ml) 

Ixl0-6 

2x10-
3 

2x10-
3 

4x10-
4 

4x10-
4 

4x10-5 

4x 10-o 
2x 10-5 

2x10-' 
2x10-5 

2x10-' 
lx l0
lxlO-5 

3xlO-5 

3x10-5 

9x10-5 

9x10-5 

lxl0-
4 

1xlO- 4 

6x10-5
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Table I Tabl 
Isotope' Column 1 Column 2 Column 1 

Element Air Water Air 
(atomic number) (uCi/ml) (uCi/ml) (uCi/ml) 

T2-9.20s) I 2x0x0
Eu-152 S lxlO-8  2x10-3  4x10-I0 

(T½=13yrs) I 2x10-8 2x10-' 6x10-l° 
Eu-154 S 4x10-9  6x10- 4  lxlO-' 0 

I 7x10-9  6x10- 4  2x10-I0 

Eu-155 S 9x10-8  6x10- 3  3x10-9 
I 7x 10-8  6x 10-3  3x10- 9 

Fermium (100) Fm-254 S 6x10-8  4x10- 3  2x10-9 
I 7x10- 8  4x10- 3  2x10-9 

Fm-255 S 2x10-8  lxl0-3  6x10-'° 
I lxl0-8 lxl0-3  4x10-1° 

Fm-256 S 3x10-9  3x10-5  lxlO-10 

I 2x10-9  3x10-5  6x10-" 
Fluorine (9) F-18 S 5x10-6  2x10-2  2x10_7 

I 3x10- 6  lxlO- 2  9x10-5 

Gadolinium (64) Gd-153 S 2x10_7 6x10-3  8x10-9 

I 9x10-s 6x10-3  3x10- 9 

Gd-159 S 5x10-7  2x10-3  2x10-8 

I 4x10-7 2x10-3  lxl0-8 
Gallium (31) Ga-72 S 2x102 lxlO-3  8x10-9 

I 2x10-7  lxlO-3  6x10-9 

Germanium (32) Ge-68 S 4x10- 6  2x10-2  lxlO-' 
SCHEDULE RHS 8-1, (CONTINUED) 

CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACKGROUND 
(SEE NOTES AT END OF SCHEDULE) 

Table I TablI 
Isotope, Column 1 Column 2 Column I 

Element Air Water Air 
(atomic number) (uCi/ml) (uCi/ml) (uCi/ml) 

Ge-71 S lxlO-5  5x10-2  4x10_7 

I 6x10-
6  5x10-

2  2x10-7 

Gold (79) Au-195 S 8x10-6  4x10-2  3x10_7 

I 6x10-8  6x10-3  2x10-9 

Au-196 S lxl0-6  5x10- 3  4x10_8 

I 6x10-7  4x10- 3  2x10-8 

Au-198 S 3x10-7  2x10- 3  lxl0-8 
I 2x10-7  lxl0-3  8x1O- 9 

Au-199 S lxl0-6  5x10-3  4x10-8 
I 8x10-7  4x10-3  3x10-8 

Hafnium (72) Hf-181 S 4x10-' 2x10-3 lxlO- 9 

I 7x10-5  2x10- 3  3x10-9 

Holmium (67) Ho-166 S 2x10-7 9x10 4  7x10- 9 

I 2x10-7 9x10- 4  6x10-9 

Hydrogen (1) H-3 S 5x 10-6  1x1O-' 2x 10-7 

I 5x10- 6  lxlO-1 2x10-
7 

Sub 2  2x10-3  
---- 4x10

Indium (49) In-I 13m S 8x10- 6  4x10-2 3x10-7 

I 7x10-6  4x10-2  2x10_7 

In-114m S lxl0-7 5x10-4 4x10-9

e II 
Column 2 

Water 
(uCi/ml) 

6x10o5 

SxlO-5 8x10-5 

8xlO-' 

2xlO-5 

2xlO
2x10-

4 

2x10- 4 

lxliO-4 

lxlO-4 

3x10-5 

9x10
9x10-' 

8 x 1 0 ..4 

5x10-
4 

2x10-
4 

2x10-
4 

8xlO-5 

8x10-5 

4x1o-5 
4x10- 5 

8x1 0o

e II 
Column 2 

Water 
(uCi/ml) 

2x10-
3 

2x10-3 

lxlO-3 

2x 10o-4 

2x10-4 

lx i0-4 

5x10)
5x10
2x10-

4 

2x10_
4 

7x10
7x1o-0 
3x10-

5 

3x10-5 

3x10-
3 

3x10-
3 

lxl0-3 
lxilo-3 

2x10-5

September, 1999 (Revised)
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Element 
(atomic numb 

Iodine (53) 

Element 
(atomic numbi 

Iridium (77) 

Iron (26) 

Krypton (36) 

Lanthanumn (5* 

Lead (82)

Table I Tabli 
Isotope' Column I Column 2 Column 1 

Air Water Air 

----------I 2x1Kx -7xl
In-115m S 2x1 0_6  lXlO-2  8X10-8 

1 2X1 0_6  IX1O-
2  6x1 0_8 

In- 115 S 2X1 0_
7  3x 1 (-3  9x 10-9 

1 3x10-8 3x10-2  lXIO- 9 

1-125 5 5x 10-9  4xl0-5  8x10-5 

I 2X1 0_7  6x10-2  6x 10-9 

1-126 S 8xl10-9  5x 10-1 9X10- 11 
I 3x1 0_7  3 x1 0_3 lx 0-

8 

1-129 5 2x 10-9  lXlO-5  2x10-1' 
I 7xl105  6x102' 2x 10-9 

1-131 5 9x 10-9  6xl0-5  lxl-0
I 3x I G 7  2x1 0_3  lXlO-8 

1-132 5 2x 10-7  2x1 0_3  3xI0-
9 

I 9X1 0_7  5x1 0_
3  3xI0-8 

1-133 S 3xl0-8  2x10-:4  4x I OJ0 

I 2x1 0_7  
IXlO-

3  7xI0-9 

1-134 5 5X10_ 4x 1 () 3  6x10-9 

I 3x10-6  2x1 0_
2  lXIO-7 

1-135 5 lXlO- 7  7x1 0_
4  

1XlO

SCHEDULE RHS 8-I, (CONTINUED) 
CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACKGROUND 

(SEE NOTES AT END OF SCHEDULE) 
Table I Tabli 

Isotope' Column 1 Column 2 Column 1 
Air Water Air 

I 4x 10- 7  2x 10-' lXlO-8 
Ir- 190 S lXlO_6  6xl0-3 4x 10-8 

I 4x1 0_7  5X10-5  lXIO-8 

Ir-192 S lXlO-7  lXIO_3 4x 10-9 

I 3x10-" lxlO-3  9X10-' 0 

Ir-194 S 2x 0_7 lXIO-5  8x 10-9 

I 2x 1 () 7  9X10-
4  5x 10-9 

Fe-55 S 9x 10-1 2xI 0_2 3x10-8 

I lXlO_6  7x 0_2 3x10- 8 

Fe-59 S lXlO_7  2x1 0_3  5x10-9 

I 5x 10-' 2x1 0_3  2x 10-9 

Kr-85m Sub 2 6x 10-6 ---- IXIO_
7 

Kr-85 Sub' lXlO-1 ---- 3x1 0_7 

Kr-87 Sub2  lX lO_6  ---- 2x 10-8 

Kr-88 Sub 2  lxlo-6  
---- 2x 10-' 

7) La- 140 S 2x 1 () 7  7xI 0_
4  5xl0-

9 

I lXIO_7  7x1 0_
4  4xl10-9 

Pb-203 S 3x1 0_6  lxlO-1 9x 10-8 

I 2xI 0_
6  

1XIO-2 6x 10-' 
Pb-210 S lXIO-10  4xl0-6  4x 10_

12 

I 2x I0-'o 5x10-3  8x 10_
12 

Pb-212 S 2x10-8 6x1 0_
4 6x I OJ0

September, 1999 (Revised) 3

eII 
Column 2 

Water 
(uCi/ml) 

2xI 0_ 

4x1 0_
4 

2xI 0_
7 

2x1 0_
4 

3x10-7 

9X10- 5 

6xl0-" 
2x] 0_

4 

3xI 0_
7 

6x10-5 

8X10-
6 

2x1 0_
4 

IXIO_
6 

4x 10-' 
2xl0-5 

6xI 0_
4 

4x)0-6 

e 1 
Column 2 

Water 
(UCiMIm) 

7x10-5 

2x1 0_
4 

2x1 0_
4 

4x 10-' 
4x 10-' 
3x10 ' 
3x10- 5 

8X l0-4 
2x 10-' 
6x 10-' 
5xl0-5 

2xl0-5 

2x 10-' 
4x1 0_

4 

4x 10_
4 

lXlO-
7 

2x1 0_
4 

2x10- 5

ISoluble (S); Insoluble (I).  
2 _'Sub- means that values given are for submersion in a semispherical infinite cloud ofairborne material.
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STANDARDS FOR PROTECTION AGAINST RADIATION

Table I Table II 
Isotope, Column 1 Column 2 Column I Column 2 

Element Air Water Air Water 
(atomic number) (uCi/ml) (uCi/ml) (uCi/mil) (uCi/ml) 

I 2x6T ~ x10- 7x1- 10  2x10-~ 
Lutetium (71) Lu-177 S 6x10_7  3x10-3  2x10-8  lxlO- 4 

I 5x10_7 3x10-3  2x10- 8  lx1O04 

Manganese (25) Mn-52 S 2x10_7  lxlO-3  7x10-9  3x10-5 

I 1xl0-
7  9x10- 4  5x10-9 3x10- 5 

Mn-54 S 4x10-7  4x10-3  lxl0-8  lx1O04 

I 4x10-5  3x10-3  lxl0-9  lxlO- 4 

Mn-56 S 8x10_7  4x10-3  3x10-8  lx1O04 

I 5x1007  3x10-3  2x10-8 lx1O04 

Mercury (80) Hg-197m S 7x10-7  6x10-3  3x10- 8  2x10-4 

I 8x10-7  5x1002  3x10-8  2x10-4 

Hg-197 S lx1O06  9x10-3 4x10-8  3x10-4 

I 3x10-6  lxl0-2  9x10-8  5x10_4 

Hg-203 S 7x10-8  5x10-4  2x10-9  2x10-5 

I lxlO-7  3x10_3  4x10-9 lx1O04 

Molybdenum (42) Mo-99 S 7x10-7  5x10-3  3x10-8  2x10-4 

I 2x10_7  1x1O- 3  7x10-9  4x10-5 

Neodymium (60) Nd-144 S 8x10-" 2x10-3  3x10-_2  7x10-5 

I 3xlO-'° 2x10_3 lxlO-" 8x10-5 

SCHEDULE RHS 8-1, (CONTINUED) 
CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACKGROUND 

(SEE NOTES AT END OF SCHEDULE) 
Table I Table II 

Isotope, Column I Column 2 Column I Column 2 
Element Air Water Air Water 
(atomic number) (uCi/ml) (uCi/ml) (uCi/ml) (uCi/ml) 

Nd-147 S 4x10_7  2x10-3  lxl0-8 6x10-5 

I 2x10_7 2x10-3  8x10-9  6x10-0 
Nd-149 S 2x10_6  8x10-3  6x100- 3x10_4 

I Ix1O0
6  8x10- 3  5x10-8  3x10-4 

Neptunium (93) Np-237 S 4x10_12  9x10-5  lxlO-13  3x10-6 

I lxlO-10  9x10-4  4x10-12  3x10-5 

Np-239 S 8x10_7 4x10_3  3x10-8  1xlO-
4 

I 7x10_7  4x10- 3  2x10-8  lxlO- 4 

Nickel (28) Ni-59 S 5x 10-
7  6x10- 3  2x 10-8  2x 1 0-4 

I 8x10_7  6x10- 2  3x10-8  2x10-3 

Ni-63 S 6x 10-8  8x10-4  2x 10-9  3x1 0-
5 

I 3x10_7  2x10-2  lxlO- 8  7x10_4 

Ni-65 S 9x 1 0_
7  4x 1 0-3  3x10- 8  1xIO-4 

I 5x10-' 3x10- 3  2x10-8  lxlO- 4 

Niobium (41) Nb-93m S 1x1007 lxl0-2  4x10-9  4x10-4 

I 2x10_7 lxl0-2  5x10-9 4x10-4 

Nb-95 S 5x10_7  3x10- 3  2x10-8  lxIO-4 

I lx1007  3x10- 3  3x10-9  lx1O04 

Nb-97 S 6x10_6 3x10-2 2x10-7 9x10-4 

I 5x10_6  3x10-2  2x10_7 9x1004 

Osmium (76) Os-185 S 5x1007  2x10- 3  2x10-8  7x10-5 

I 5x10-8  2x10- 3  2x1029  7x10-5 

Os-191m S 2x10-5  7x10- 2  3x10_7 3x10-3 

I 9x10_6 7x10- 2 3x10-7 2xlO-3

39

I Soluble (S); Insoluble (1).  
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STANDARDS FOR PROTECTION AGAINST RADIATION

Element 
(atomic numb 

Palladium (46: 

Phosphorus (1 

Platinum (78) 

Element 
(atomic numb 

Plutonium (94 

Polonium (84) 

Potassium (19 

Praseodymiun 

Promethium (

Table I Table II 
Isotope, Column I Column 2 Column I Column 2 

Air Water Air Water 
er) (uCi/ml) (uCi/ml) (uCi/mi) (uCi/ml) 

Os- 19 1 S lx 16 0---- -- xl0)--....... 4xl-0• . . .. XWO-•. . .  

I 4x10-7  5x10- 3  lxl0-5  2x10_4 

Os-193 S 4x10_7  2x10- 3  lxlO-8  6x10-0 
I 3x 10_7  2xl 0_3  9x10-9  5x10-5 

Pd-103 S 1x 1O06  lxl 0-2  5x100- 3x10_4 

I 7x10-' 8x10_3  3x10- 8  3x10_4 

Pd-109 S 6x10_7  3x10-3  2x10-8  9x10-5 

I 4x10_7  2x10- 3  1lx08- 7x10-5 

5) P-32 S 7x100- 5x10- 4  2x10-9  2x10-5 

I 8x10-8  7x 10-
4  3x10-9  2x 10-5 

Pt-191 S 8x10_7  4x10- 3  3x10- 8  1xIO
4 

I 6x10_7  3x10-3  2x10_8  1x1O0 4 

Pt-193m S 7x10-6  3x10-2  2x10 lxlO- 3 

I 5x10_6  3x10-2  2x10_7 lxIO- 3 

Pt-193 S 1x1006  3x10-2  4x10-0 9x10- 4 

I 3x10_7  5x10-2  lxlo-8  2x10-3 

Pt-197m S 6x1006  3x10_2  2x10-' lx1o- 3 

I 5x1006  3x10_2  2x10_7 9x10-4 

SCHEDULE RHS 8-1, (CONTINUED) 
CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACKGROUND 

(SEE NOTES AT END OF SCHEDULE) 
Table I Table II 

Isotope' Column I Column 2 Column 1 Column 2 
Air Water Air Water 

er) (uCi/ml) (uCi/ml) (uCUi/m) (uCi/ml) 

Pt-197 S 8x10 -7 4x10- 3  3x10-8  1x1O04 

I 6x10_7 3x10-3  2x10-8  lxI0-4 

) Pu-238 S 2x10_12  Ixl0-
4  7x10-14 5x10-6 

I 3x10-11  8x10-4  lxlO-12  3x100
Pu-239 S 2x10-12  lxl0-4  6x10_- 4  5x10- 6 

I 4x100- 8x10- 4  lxl0-12  3xlO-5 

Pu-240 S 2x10-12  lx1004  6x10-14 5x10_6 

I 4x100- 8x10-4 lxl0-12  3xlO-5 

Pu-241 S 9x10-'1  7x10-3  3x10-_2  2x10_4 

I 4x1005  4x10-2 lxlO-9  1x10-3 

Pu-242 S 2x10_12  lxl0-4  6x10-14  5x10- 6 

I 4x10021  9x1004  lx100' 2  3xlO-5 

Pu-243 S 2x10-6  lx1O02  6x10-8  3x10_4 

I 2x10-6  lxl0-2  8x100- 3x10-4 

Pu-244 S 2x10-_2  lxl0-4  6x10-14  4x10- 6 

I 3xlO-10 3x10-4  lxl-E12  lxl0-5 

Po-210 S 5x100-' 2x10-5  2x10-1  7x10_7 

I 2x10'0- 8x1004  7x10-_2  3x10-5 

) K-42 S 2x1 0-6  9x 10-
3  7x 10- 3x1 0_

4 

I lxl0- 6x10-4  4x10-9  2x10- 5 

•(59) Pr-142 S 2x102 9x10- 4  7x10-9  3x10-5 

I 2x10-7 9x10-4  5x10-9  3x10l
Pr-143 S 3x10-7  lxlO-3  1x1O- 8  5x10-5 

I 2x10-7  lxlO-3  6x10-9  5x10-5 

61) Pm-147 S 6x100- 6x10-3 2x10- 9 2x10-4

September, 1999 (Revised)

ISoluble (S); In soluble (1).
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STANDARDS FOR PROTECTION AGAINST RADIATION

Element 
(atomic number) 

Protactinium(91) 

Radium (88)

I 

Pm-149 S 
I 

Pa-230 S 
I 

Pa-231 S 
I 

Pa-233 S 
I 

Ra-223 S 
I 

Ra-224 S 
I 

Ra-226 S 
I 

Ra-228 S 
I

SCHEDULE RHS 8-1, (CONTINUED) 
CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL 

(SEE NOTES AT END OF SCHEDULE) 
Table I

Element 
(atomic number) 
Radon (86) 

Rhenium (75) 

Rhodium (45) 

Rubidium (37) 

Ruthenium (44)

Isotope1 

Rn-220 S 
Rn-2223  S 
Re-183 S 

I 
Re-186 S 

I 
Re-187 S 

Re-188 S 
I 

Rh-103m S 

Rh-105 S 
I 

Rb-86 S 
I 

Rb-87 S 
I 

Ru-97 S 
I 

Ru- 103 S

Column I 
Air 

(uCi/ml) 
3x10_7 
3x10- 8 

3x10-
6 

2x10- 7 

6x10_7 
2x10-

7 

9x10-6 

5xlO-7 

4x10-
7 

2x10-
7 

8xlO-5 

6xlO-5 

8x1O- 7 

5xiO-
7 

3x10-
7 

7x10- t 

5x10-
7 

7x10-8 
2x10-

6 

2x10-
6 

5x10 2

Column 2 
Water 

(uCi/ml) 

2x10-2 
8xlO-3 

3xl0-
3 

lxlO-
3 

7xl0_2 
4xO0-

2 

2x lO-3 
9xlO-

4 

4xlO-' 
3xl0-' 
4x10-

3 

3x10-
3 

2xlO-3 

7xlO-4 

3x10-
3 

5x 10-3 

lxl0-2 

lxl0-5 

2x10-3

BACKGROUND 

Table II 
Column 1 Column 2 

Air Water 
(uCi/ml) (uCi/mI) 

lxlO- 8  ---
3x10-9 ---
9x10-8  6x10-

4 

5x10-
9  3x10-

4 

2x10-8 9x10-5 

8x10-9  5x10-5 

3x10-
7  3x10-

3 

2x10-' 2x10-3 

lxlO-8  6x10-3 

6x10-9  3x10-
5 

3x10-
6  lxlO-

2 

2x10-
6  lxl0-2 

3x10-8 lxlO-
4 

2x10-s lxl0-4 

lxl0-8 7x10-5 

2x10-9  2x10-5 

2x10-s lxl0-
4 

2x10-
9  2x10-4 

8x10-
8  4x10-

4 

6x10-
8  3xO0-

4 

2x10-s 8x10-5

I Soluble (S); Insoluble (1).  
3 These radon concentrations are appropriate for protection from radon-222 combined with its short-lived daughters. Alternatively, 
the value in Table I may he replaced by one-third (1/3) "working level." (A "working level" is defined as any combination of short
lived radon-222 daughters, polonium-218, lead-214, bismuth-214 and polonium-214, in one liter of air, without regard to the degree 

of equilibrium, that will result in the ultimate emission of 1.3 x 105 MeV of alpha particle energy.) The Table 11 value may be 
replaced by one-thirtieth (1/30) of a "working level. " The limit of radon-222 concentrations in restricted areas may be based on an 
annual average.

September, 1999 (Revised)

Isotope'
Table I Table 11

Column I 
Air 

(uCi/ml) 
lx 10)-I 
3x10-' 
2x10- 7 

2x10-9 

8x10-°0 

lxl0-'n 
lx10_l° 

6x1002 
2x1 07 

2x10-9 

2x10-'° 
5X10- 9 

7x10-' 0 

3x10-" 
5x10-n' 
7x10-" 
4x10-1

Column 2 
Water 

(uCi/ml) 
6xl10' 
lxl 
lxl0o-3 

7x10-3 
7x10-5 

3x10-' 
8x10-

4 

4x10-3 

3x10-3 

2x10-5 

lxl0-4 

7x10-5 

2x10-
4 

4x10-
7 

9x10-4 

8x10_7 
7x10-

4

Column 1 
Air 

(uCi/ml) 
3x10fl 

lxlO-8 

8x1O- 9 

6x10-" 
3x10-" 
4x10_

14 

4x10_12 
2x 10-8 

6x10-9 

6x10-" 
8x 10_12 
2xlO.1° 
2x10-" 
3x 10_-2 
2x 10_12 
2x 10_12 
lxl0_12

Column 2 
Water 

(uCi/ml) 
2xlO-4 

4x10-5 
4x10- 5 

2x10-
4 

2x10_
4 

9x10-7 
2x10-3 

lxl0-4 

lxlO-4 

7x10-7 
4x10-6 
2x10-6 

5x10-
6 

3x1 0_8 
3x10-5 

3x10-8 

3x10-'
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STANDARDS FOR PROTECTION AGAINST RADIATION

Element 
(atomic numb 

Samarium (62 

Scandium (21: 

Element 
(atomic numb 
Selenium (34) 

Silicon (14) 

Silver (47) 

Sodium (11) 

Strontium (38

Table I Table II 
Isotope' Column I Column 2 Column I Column 2 

Air Water Air Water 
er) (uCi/ml) (uCi/ml) (uCi/mi) (uCi/ml) 

I 8xlO 2x10. 3xl0-b 8x-lO
Ru-105 S 7x10-7  3x10-3  2x10-5  lxlO-4 

I 5xlO-7  3x10-3  2x10-' lxOl-4 

Ru-106 S 8x10-8  4x10-4 3x10-9 lxl0-5 

I 6x10-9  3x10-4  2x10-' 0  lxlO-5 

Sm-147 S 7x10-" 2x10-3  2x10-12  6x10-5 

I 3x10-'0  2x10-3 9x10-12  7x10- 5 

Sm-151 S 6x10-" lxl0-2  2x10-9  4x1O- 4 

I lxl0-7  lxl0-2  5x10- 9  4x10-4 

Sm-153 S 5x10-7 2x10-3  2x10-8  8xlO-5 

I 4x10-7  2x10-3  lxlO-5  8x1O- 5 

Sc-46 S 2x10- 7  lxlO-3  8x10-9  4x10-5 

I 2x10-s lxl0-3  8x1O-10  4x10-5 

Sc-47 S 6x10-7 3x10-3  2xl0- 8  9x 10-5 

I 5x 10-7  3x10-3  2xlO-8  9x10-5 

Sc-48 S 2x 10-7  8x 10-4 6x10-9  3x10-5 

I Ixl0-7  8x1O- 4  5x10-9  3x10-5 

SCHEDULE RHS 8-1, (CONTINUED) 
CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACKGROUND 

(SEE NOTES AT END OF SCHEDULE) 
Table I Table II 

Isotope' Columnl Column 2 Column I Column 2 
Air Water Air Water 

er) (uCMi/m) (uCi/ml) (uCi/ml) (uCi/ml) 

Se-75 S lxl0-6  9x10-3  4x10-8 3x10-4 
I lxlO-7  8xlO-3  4xlO-9  3x10-4 

Si-31 S 6x 10-6  3x 10-2  2x10-' 9x 10-4 

I lxl0-6  6x10-3  3x10-5  2x10-4 

Ag-105 S 6x10-7  3x10-3  2x10-_ lxl0-4 

I Sx10-5  3x10-3  3x10-9  lxI0-4 

Ag-lr0m S 2x10-7  9x10-4  7x10- 9  3x10-5 
I lxl0-8  9x10-4  3x10-'0  3x10-5 

Ag-I 11 S 3x10-7  lxl0-3  lxlO-5  4x10-5 

I 2x10_7 lxl0-3  8x10-9 4x10-
Na-22 S 2x10-2  lxlO-3  6x10-9  4x10-5 

I 9x10-9 9x10- 4  3x10-'0  3x10-5 

Na-24 S lxl0-6  6x10- 3  4x10-8  2x10-4 

I lxIO-1  
8X10-

4  5x10
2  3x10-5 

) Sr-85m S 4x10-5  2x10-' lxl0- 6  7x10-3 

I 3x10-5  2x10-' lxl0-6  7x10-3 

Sr-85 S 2x]0-2 3x10-3  8x10-9 lxlO- 4 

I lxl 0-7  5x10-3  4x10- 9  2x10-4 

Sr-89 S 3x 10-8 3x 10-4 3x10-10  3x 10-6 

I 4x10- 8  8x10-4  1lX0-9 3x10-5 

Sr-90 S lxIo-9  lxlO- 5  3x10-" 3x10_7 

I 5x10-9  lxlO- 3  2x10-I° 4x10-5 

Sr-91 S 4x10-7  2x10-3  2x10-8  7x10-5 

I 3x10- 7  lxl0-3  9x10-9  5x10-5 

Sr-92 S 4x 10-7  2x10-3  2x10-8 7x10-5 

I 3x10-7 2x10-3 lxlO-8 6x10-'

September, 1999 (Revised)

1Soluble (S); Insoluble MI.
1 Soluble 

(S); Insoluble 
(1).

CHAPTER 1200-2-5

42



STANDARDS FOR PROTECTION AGAINST RADIATION

Element 
(atomic numbe 
Sulfur (16) 

Tantalum (73) 

Technetium (4 

Tc-97m 

Element 
(atomic numb 
Tellurium (52: 

Terbium (65) 

Thallium (81) 

Thorium (90)

Isotope' 

Te-125m 

Te-127m 

Te-127 

Te-129n 

Te-129 

Te-131n 

Te-132 

Tb-160 

TI-200 

TI-201 

TI-202 

TI-204 

Th-227 

Th-228

(SEE NOTES AT END OF SCHEDULE) 
Table I 

Column I Column 2 
Air Water 

(uCi/ml) (uCi/ml) 
S 4x10_7 5xlO-3 

I lxlO-
7  3xO0-

3 

S lxl0-7  2x10-3 

I 4x10- 8  2x10-3 

S 2x10_6  8xO0- 3 

I 9x10- 5x10- 3 

S 8x10- 8  lxlO-3 

I 3x10-8  6x10-
4 

S 5x10-
6  2x10-

2 

I 4x10-
6  2x10-_ 

S 4x10-7  2x10-3 

I 2x10_7  1x1O-3 

S 2x10_
7  9xIO4 

I lxlO-7  6x10-
4 

S lxl0-7  lxlO-3 

I 3x100- lxlO-
3 

S 3x10_6  lxlO-2 

I lxlO-6  7xlO-3 

S 2x10- 6  9x10-3 

I 9x1O-
7  5xlO-

3 

S 8xIO- 7  4x10-3 

I 2x10_7  2x10-3 

S 6x10-7  3x10-3 

I 3x10-8  2x10-3 

S 3x10-
10  5x10-

4 

I 2x10
01 5x10-

4 

S 9xl0-12 2x10-
4

Table I Tabl 
Isotope' Column 1 Column 2 Column I 

Air Water Air 
er) (uCi/ml) (uCi/ml) (uCi/ml) 

S-5 S 3x10hf 2x10--' 9x10--• 

I 3x10-7  8x1O- 3  9x10-9 

Ta-182 S 4x10-8  
Ixl0-

3  lxl0-9 

I 2xlO-8  lxl0-3  7x10-I0 

3) Tc-96m S 8xlO- 5  4x10-' 3x10- 6 

I 3x10- 5  3x10-' lxlO- 6 

Tc-96 S 6x 1 0_7  3x10-' 2x 10-" 
I 2x10-7  lxl0-3  8x10-9 
S 2x10_6  Ixl0-

2  8x10-8 

I 2x10-7  5x10-3  5x10-9 

Tc-97 S lxlO- 5  5x10-2  4x10-7 
I 3x10 2- 2x10- 2  lx1O08 

Tc-99m S 4x10-5  2x10-' lx1006 

I lx1O- 5  Sx1002  5xlO- 7 

Tc-99 S 2x10-6  1x1002  7x10-8 

I 6x10_8  5x10-3  2x10-9 
SCHEDULE RHS 8-1, (CONTINUED) 

CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACKGROUND

Table II 
Column 1 Column 2 

Air Water 
(uCi/ml) (uCi/ml) 

lxlO-
8  2x10_

4 

4x10-9 Ixl0-
4 

5x10- 9  6x10- 5 

lxl0-9  5x10- 5 

6x10-
8  3x10-

4 

3x10-
8  2x10_

4 

3x10- 9  3x100
Ix10-9  2x10- 5 

2x10-
7  8x1O-

4 

1x1O0
7  8x1O-

4 

1x1O- 8  6x10-5 

6x 10-9  4x10- 5 

7x10-9  3x10-5 

4x10-9  2x10-5 

3x10-9  4x10- 5 

lxl0-9  4x10-5 

9x10-8  4x10- 4 

4x10-
8  2x10-

4 

7x10-8  3x10- 4 

3x10-8  2x10-4 

3x10-
8  lxlO-

4 

8x10-9 7x10_
5 

2x10-
8  lxlO-

4 

9x10-10  6xlO
lx1O- 10 2x10-5 

6x10_12  2x10-5 

3x10_'
3 7x10-

6

43

e II 
Column 2 

Water 
(uCi/ml) 

3x10-
4 

4x 10-5 

4x10-5 

lxlO-1 

lxil0-2 
1lxl0-4 

5x10- 5 

4x10- 4 

2x10- 4 

2x10-3 

8xlO-
4 

6x1003 

3xlO-3 

3xlO-4 

2xlO-4

er)

I Soluble (S); Insoluble (1).  
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Table I 
Isotope' Column I Column 2 

Element Air Water 
(atomic number) (uCi/ml) (uCi/ml) 

. . . . . .I 6x-- 4. x_-4 .  
Th-230 S 2x10_1

2  5x10- 5 

I lxl0-11 9x10-
4 

Th-231 S Ixl0-
6  7x10- 3 

I lxl0-
6  7x10-

3 

Th-232 S 3x10-1  5x10- 5 

I 3x10-" lxl0-
3 

Th-naltnl S 6x0l-i 6x10-5 

I 6x10-" 6x10-4 

Th-234 S 6x10-5  5xlO- 4 

I 3x10-
8  5x10-

4 

Thulium (69) Tm-170 S 4x10-5  lxl0-3 

I 3x10-
8  lxl0-

3 

Tm-171 S lxl0-7  lxl0-2 

I 2x10-_7 lxl0-2 

SCHEDULE RHS 8-1, (CONTINUED) 
CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL 

(SEE NOTES AT END OF SCHEDULE) 
Table I 

Isotope' Column 1 Column 2 
Element Air Water 
(atomic number) (uCi/ml) (uCi/ml) 
Tin (50) Sn-ll3 S 4x10-7 2x10-3 

I 5x10-s 2x10-3 

Sn-125 S lxl0-
7  5x10-

4 

I 8x1O-s 5x10-4 

Tungsten (74) W-181 S 2x10-6  lxl0-2 

I lxl0-
7  lxlO-

2 

W-185 S 8x10-7 4x10-
3 

I lxl0-7  3x10-3 

W-187 S 4x102 2x10-
3 

I 3x10-7 2x10-3 

Uranium (92) U-230 S 3x10-'0  lxlO- 4 

I lxl0- °0  lxIO-4 

U-232 S lxlO- 10  8x10-4 

I 3x10-" 8x10-
4 

U-233 S 5x10-I
0  9x10- 4 

I lxl0-1° 9x10-
4 

U-234 S4 6x10-'0  9x1O- 4 

I lxl0-10  9x1O-
4 

U-235 s4 5x10-
1 ° 8x10-4 

I lxlO-10 8X1O-
4

Table II 
Column 1 Column 2 

Air Water 
(uCi/ml) (uCi/ml) 

8xI0_1
4  2xlO-

6 

3x10-' 3  3x10-5 

5x10-s 2x10-
4 

4x 1 0-8 2 x 1 0-4 

lxIO0
2  2x 10- 6 

lxl0-12  4x10- 5 

2x10_1
2  2x10-

6 

2x10_12  2xlO-5 

2x10-9  2x10-5 

lxl0-9 2x10-5 

lxlO9 5x10-5 

1xIO-9  5x10-5 

4x10-
9  5X10-

4 

8x10-
9  5x10-

4 

BACKGROUND 

Table II 
Column I Column 2 

Air Water 
(uCi/ml) (uCi/ml) 

lxlO-8  9x10- 5 

2x10- 9  8xlO- 5 

4x10-9  2x10- 5 

3x10-9  2x10-5 

8x1O- 8  4x10-
4 

4x10-
9  3x10-

4 

3x10-
8  lxlO-

4 

4x10-
9  lxlO-

4 

2x10-. 7x10- 5 

lxl0-. 6x10-5 

lxl0-" 5x10-
6 

4x10_1
2  5x10-

6 

3x10-12  3x10- 5 

9x10-1 3  3x10-5 

2x10-" 3x10-5 

4x10-1 2  3x10-5 

2x10-" 3x10- 5 

4x10-_2  3x10- 5 

2x10-" 3x10-5 

4x10_12 3x10-5

I Soluble (S); Insoluble (1).  
4 For soluble mixtures of U-238, U-234 and U-235 in air, chemical toxicity may be the limiting factor. If the percent by weight 

(enrichment) of U-235 is less than 5, the concentration value for a 40-hour workweek Table 1, 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 8 x 10-3 SA pCi-hr/ml, where SA is the specific activity of the uranium inhaled. The concentration value for Table 1I 
is 0.007 milligrams uranium per cubic meter of air. The specific activity for natural uranium is 6. 77 x 10-7 curies per gram U. The 
specific activity for other mixtures of U-238, U-235, and U-234, if not known, shall be: 

SA = 3.6 x 10-7 curieslgram U U-depleted 
SA = (0.4 + 0.38 E + 0.0034 E2) 10-6 E( 0.72 

where E is the percentage by weight of U-235, expressed as percent.
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STANDARDS FOR PROTECTION AGAINST RADIATION

Table 1 11leI 

Isotope' Column 1 Column 2 Column 1 Column 2 
Element Air Water Air Water 
(atomic number) (uCi/ml) (uCi/mi) (uCi/ml) (uCi/mi) 

U-236 S - 6x10-3 lx0210 3x10
I lx100i° lxlO-3  4x10-12  3x10

U-238 s4 7x10-1' lxl0-3  3x10-12  4x10-5 

I lx10-10  lxlO-3  5x10-_2  4x10-5 

U-240 S 2x10-7 IxlO-
3  8x10-9  3x10- 5 

I 2x10-7 lxlO-3  6x10-9  3x10)
U-natural s4 1x100iO 1xl0- 5x10_12 3x10-5 

I lxl0-'0  lxl0-3  5x10-1 2  3x10
Vanadium (23) V-48 S 2x 1 0'7 9x 10- 4  6x 10-9  3x10-5 

I 6x10-8  8x10-4  2x10-9  3x10-5 

Xenon (54) Xe-131m Sub 2  2x10-5  
---- 4x10-_7 --

Xe-133m Sub 2  1x10- ---- 3x10-_7 --

Xe-133 Sub2  lxlO-5  
---- 3x10-_7 --

Xe-135 Sub2  4x10- 6  
---- Ix10-7 ---

SCHEDULE RHS 8-1, (CONTINUED) 
CONCENTRATIONS IN AIR AND WATER ABOVE NATURAL BACKGROUND 

(SEE NOTES AT END OF SCHEDULE)

Element 
(atomic number) 
Ytterbium (70) 

Yttrium (39) 

Zinc (30) 

Zirconium (40)

Isotope' 

Yb-175 S 
I 

Y-88 S 
I 

Y-90 S 
I 

Y-91m S 
I 

Y-91 S 
I 

Y-92 S 
I 

Y-93 S 
I 

Zn-65 S 
I 

Zn-69m S 
I 

Zn-69 S 
I 

Zr-93 S 
I 

Zr-95 S 
I 

Zr-97 S 
I

Column 1 
Air 

(uCi/ml) 
7x10-7 
6x10-7 
3xlO-' 
5x10-8 

lx1007 
lxl10-' 
2x10-5 

2x10o
4x1008 

3x1i0-8 
4x1007 
3x1 0-' 
2x1 0-' 
lxl 0-' 
lxl 0-' 
6x10- 8 

4x10-' 
3x10-7 
7x10- 6 

9xlO-6 

lxl1O-' 
3xIO-7 

lxlO-7 

3x10-' 

1xx10-' 

4x10-8 

9xl0-' 

2x 10-7

Table I 
Column 2 

Water 
(uCi/ml) 

3x10-3 

3x10-3 
2x10-3 
3x10-3 
6x10-

4 

6x10-
4 

lxlI0-• 
lx10-) 
8xlO-4 

8x10_
4 

2x10-3 

2x10-3 

SxlO-4 8X10_4 
8X10_4 
SxlO-4 3x10-5 

5x10-' 
2x10-

3 

2x10- 3 

5xO0-
2 

5X10-
2 

2x10-
2 

2x10-
2 

2x10-3 
2X10-5 

5XI0-4 

5xlO-4

Table II 
Column I Column 2 

Air Water 
(uCi/mi) (uCi/ml) 

2x10-
8  lxlO-

4 

2x10-
8  lxlO-

4 

6x10-9  7x10-5 

2x10-9  9x10-5 

4x10-9  2x10-5 

3x10-9  2x10
8x10-7 3x10-

3 

6x10-7 3x10-3 
1xl0-9 3xlO
lxlO- 9  3x10-5 

lxlO-
8  6x10-

5 

lxlO- 8  6x10
6x10_9 3xlO-5 

5x10-9 3x10- 5 

4x10-9 1xlO-
4 

2x10-
9  2x10_

4 

lxl0-8  7x10-5 

Ix10-
8  6x10-5 

2x10-7 2x10_3 
3x10-7 2x10-3 

4x10-
9  8x10-

4 

lxlO-
t  8x10-

4 

4x10-9  6x10
Ix10-9  6xlO-5 

4x10-9  2x10
3x10-9 2x10-

2 "Sub" means that values given arefor submersion in a semispherical infinite cloud ofairborne material.  

I Soluble (S); Insoluble (I).
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Isotope' 
Element 
(atomic number) 
Any single radionuclide not listed 
above with decay mode other than 
alpha emission or spontaneous fission 
and with radioactive half-life less than 
2 hours.  
Any single radionuclide not listed 
above with decay mode other than 
alpha emission or spontaneous fission 
and with radioactive half-life greater 
than 2 hours.  
Any single radionuclide not listed 
above, which decays by alpha 
emission or spontaneous fission.

Table I 
Column 1 Column 2 

Air Water 
(uCi/ml) (uCi/ml) 

-ixlO-

3x10-
9 

6x10-' 3

9x10-1 

4x10 2-

Table II 
Column 1 Column 2 

Air Water 
(uCi/mI) (uCi/ml) 

3x10l . . .. . . - .. ...

lxlO-10 

2x10-
14

3x10- 6 

3x10-5

NOTE TO SCHEDULE RHS 8-1 

Note: In any case where there is a mixture in air or water of more than one radionuclide, the 
limiting values for purposes of Schedule RHS 8-1 should be determined as follows: 

(1) If the identity and concentration of each radionuclide in the mixture are known, the limiting 
values should be derived as follows: Determine, for each radionuclide in the mixture, the 
ratio between the quantity present in the mixture and the limit otherwise established in 
Schedule RHS 8-1 for the specific radionuclide when not in a mixture. The sum of such 
ratios for all the radionuclides in the mixture may not exceed "I" (i.e., 'unity').  

Example: If radionuclides, a, b, and c are present in concentrations Ca, Cb, and C., 
and if the applicable MPC's are MPCa, MPCb, and MPC, respectively, then the 
concentrations shall be limited so that the following relationship exists: 

Ca Cb C0  <I1 
+ + 

MPCa MPCb MPCC 

(2) If either the identity or the concentration of any radionuclide in the mixture is not known, the 
limiting values for purposes of Schedule RHS 8-1 shall be: 

(a) For purposes of Table I, Col.  
1 ............................................................................... 6x 10-13 

(b) For purposes of Table I, Col.  
2 ................................................................................ 4x 10-7 

(c) For purposes of Table II, Col.  
I ............................................................................... 2x10 "14 

(d) For purposes of Table II, Col.  
2 ................................................................................ 3x10-8 

(3) If any of the conditions specified below are met, the corresponding values specified below 
may be used in lieu of those specified in item B. above.  

2 "Sub" means that values given are for submersion in a semispherical infinite cloud of airborne material.
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(a) If the identity of each radionuclide in the mixture is known but the concentration of 
one or more of the radionuclides in the mixture is not known, the concentration limit 
for the mixture is the limit specified in Schedule RHS 8-1 for the radionuclide in the 
mixture having the lowest concentration limit; or 

(b) If the identity of each radionuclide in the mixture is not known, but it is known that 
certain radionuclides specified in Schedule RHS 8-1 are not present in the mixture, 
the concentration limit for the mixture is the lowest concentration limit specified in 
Schedule RHS 8-1 for any radionuclide which is not known to be absent from the 
mixture; or

Table I Table 11 

Column 1 Column 2 Column I Column 2 
3. Radionuclide Air Water Air Water 

(uCi/mi) (uCi/ml) (uCi/ml) (uCi/ml) 
If it is known that Sr-90, 1-125, 1-126, 1-129, 1
131, (1-133 Table II only), Pb-210, Po-210, At
211, Ra-223, Ra-224, Ra-226, Ac-227, Ra-228, -9x10-

5  
---- 3x10- 6 

Th-230, Pa-231, Th-232, Th-nat, Cm-248, Cf
254, and Fm-256 are not present 

If it is known that Sr-90, 1-125, 1-126, 1-129, (1
131, 1-133, Table II only), Pb-210, Po-210, Ra
223, Ra-226, Ra-228, Pa-231, Th-nat, Cm-248, 6x10-5  

---- 2x10- 6 

Cf-254, and Fm-256 are not present 

If it is known that Sr-90, 1-129, (1-125, 1-126, 1
131, Table II only), P-210, Ra-226, Ra-228, ---- 2x10- 5  

---- 6x10_7 

Cm-248, and Cf-254 are not present 

If it is known that (1-129, Table II only), Ra
226, and Ra-228 are not present ---- 3x10-6  

---- lxlO- 7 

If it is known that alpha-emitters and Sr-90, I
129, Pb-210, Ac-227, Ra-228, Pa-230, Pu-241, 3x10-9 ---- lxlO-'
and Bk-249 are not present 

If it is known that alpha-emitters and Pb-210, 
Ac-227- Ra-228, and Pu-241are not present 3x10-I0  

---- lxl0-'1 

If it is known that alpha-emitters and Ac-227 3x10-1  
----. lxl0-' 2 

are not present 

If it is known that Ac-227- Th-230, Pa-231, Pu- 3x10-12  
---- lxl0--3 

238, Pu-239, Pu-240, Pu-242, Pu-244, Cm-248, 
Cf-249, and Cf-251 are not present 

(4) If a mixture of radionuclides consists of uranium and its daughters in ore dust prior to 
chemical separation of the uranium from the ore, the values specified below may be used for 
uranium and its daughters through radium-226, instead of those from items A, B, or C above.
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(a) For purposes of Table I, Column 1, 1 x 10-1° uCi/ml gross alpha activity; or 5 x 10-11 
uCi/ml natural uranium; or 75 micrograms per cubic meter of air natural uranium.  

(b) For purposes of Table II, Column 1, 3 x 10_12 uCi/mi gross alpha activity; 2 x 10-12 

uCi/ml natural uranium; or 3 micrograms per cubic meter of air natural uranium.  

(5) For purposes of this note a radionuclide may be considered as not present in a mixture if (1) 
the ratio of the concentration of that radionuclide in the mixture (Ca) to the concentration 
limit for that radionuclide specified in Table II of Schedule RHS 8-1 (MPCa) does not exceed 
1/10, (i.e., Ca/MPCa (1/10) and (2) the sum of such ratios for all radionuclides considered as 
not present in the mixture does not exceed 1/4, (i.e., CJ/MPCa + Cb/MPCb +..... (1/4).
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SCHEDULE RHS 8-2

September, 1999 (Revised)1 I

Material 
Americium-241 
Antimony-i 22 
Antimony-I 24 
Antimony-I 25 
Arsenic-73 
Arsenic-74 
Arsenic-76 
Arsenic-77 
Barium-131 
Barium-133 
Barium- 140 
Bismuth-210 
Bromine-82 
Cadmium- 109 
Cadmium-i i5m 
Cadmium-115 
Calcium-45 
Calcium-47 
Carbon- 14 
Cerium-141 
Cerium-143 
Cerium-144 
Cesium-I 29 
Cesium-131 
Cesium-134m 
Cesium-134 
Cesium- 135 
Cesium-136 
Cesium- 137 
Chlorine-36 
Chlorine-38 
Chromium 51 
Cobalt-57 
Cobalt-58m 
Cobalt-58 
Cobalt-60 
Copper-64 
Dysprosium-i 65 
Dysprosium- 166 
Erbium- 169 
Erbium- 171 
Europium-152 (9.2 h) 
Europium-152 (13 yr) 
Europium-154 
Europium-155 
Fluorine-IS 
Niobium-95 
Niobium-97 
Osmium-I 85 
Osmium-191m 
Osfijum-191

Quantity Bases for Posting and Disposal Requirements 

Microcuries Material 
0.01 Gadolinium- 153 
100 Gadolinium- 159 
10 Gallium-67 
10 Gallium-72 
100 Germanium-71 
10 Gold-198 
10 Gold-199 
100 Hafnium-181 
10 Holmium-166 
10 Hydrogen-3 
10 Indium- Ill 
1 Indium-113m 
10 Indium- I14m 
10 Indium-115m 
10 Indium-i115 
100 Iodine-123 
10 Iodine- 125 
10 Iodine-126 
100 Iodine-129 
100 Iodine-131 
100 Iodine-132 

I Iodine-133 
100 Iodine-134 
1,000 Iodine-135 
100 Iridium-192 
1 Iridium- 194 
10 Iron-52 
10 Iron-55 
10 Iron-59 
10 Krypton-85 
10 Krypton-87 
1,000 Lanthanum-140 
100 Lutetium-177 
10 Manganese-52 
10 Manganese-54 
1 Manganese-56 
100 Mercury-197m 
10 Mercury-197 
100 Mercury-203 
100 Molybdenum-99 
100 Neodyrnium-147 
100 Neodymium-149 
1 Nickel-59 
1 Nickel-63 
10 Nickel-65 
1,000 Niobium-93m 
10 Silver- Ill 
10 Sodium-22 
10 Sodium-24 
100 Strontium-85 
100 Strontium-89

Microcuries 
10 
100 
100 
10 
100 
100 
100 
10 
100 
1,000 
100 
100 
10 
100 
10 
100 

0.1 

10 

10 
10 
10 
100 
10 
100 
10 
100 
10 
100 
100 
10 
100 
10 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
10 
100 
10



STANDARDS FOR PROTECTION AGAINST RADIATION

Osmium- 193 
Palladium- 103 
Palladium-109 
Phosphorus-32 
Platinum-I 91 
Platinum- 193m 
Platinum-193 
Platinum-197m 
Platinum-197 
Plutonium-239 
Polonium-21 0 
Potassium-42 
Potassium-43 
Praseodymium- 142 
Praseodymium-143 
Promethium- 147 
Promethium- 149 
Radium-226 
Rhenium- 186 
Rhenium-188 
Rhodium-103m 
Rhodium-105 
Rubidium-81 
Rubidium-86 
Rubidium-87 
Ruthenium-97 
Ruthenium-103 
Ruthenium- 105 
Ruthenium- 106 
Samarium-151 
Samarium- 153 
Scandium-46 
Scandium-47 
Scandium-48 
Selenium-75 
Silicon-31 
Silver-105 
Silver-i 10m 
Yttrium-87 
Yttrium-90 
Yttrium-91 
Yttrium-92 
Yttrium-93 
Zinc-65 

Any alpha emitting radionuclide 
not listed above or mixtures of 
alpha emitters of unknown 
composition

100 
100 
100 
10 
100 
100 
100 
100 
100 
0.01 
0.1 
10 
10 
100 
100 
10 
10 
0.01 
100 
100 
100 
100 
10 
10 
10 
100 
10 
10 
1 
10 
100 
10 
100 
10 
10 
100 
10 
1 
10 
10 
10 
100 
100 
10

Strontium-90 
Strontium-91 
Strontium-92 
Sulphur-35 
Tantalum- 182 
Technetium- 96 
Technetium-97m 
Technetium-97 
Technetium-99m 
Technetium-99 
Tellurium-125m 
Tellurium-127m 
Tellurium-127 
Tellurium-129m 
Tellurium-129 
Tellurium- 131 m 
Tellurium-132 
Terbium- 160 
Thallium-200 
Thallium-201 
Thallium-202 
Thallium-204 
Thorium Naturalt 

Thulium-170 
Thulium-I 71 
Tin-113 
Tin-125 
Tungsten- 181 
Tungsten- 185 
Tungsten- 187 
Uranium Natural

2 

Uranium-233 
Uranium-234 - Uranium-235 
Vanadium-48 
Xenon- 131 m 
Xenon-133 
Xenon-135 
Ytterbium- 175 
Zinc-69m 
Zinc-69 
Zirconium-93 
Zirconium-95 
Zirconium-97

0.01

I Based on alpha disintegration rate of Th-232, Th-230 and their daughterproducts.  

2 Based on alpha disintegration rate of U-238, U-234, and U-235.
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0.1 
10 
10 
100 
10 
10 
100 
100 
100 
10 
10 
10 
100 
10 
100 
10 
10 
10 
100 
100 
100 
10 
100 
10 
10 
10 
10 
10 
10 
100 
100 
0.1 
0.01 
10 
1,000 
100 
100 
100 
100 
1,000 
10 
10 
10
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Any radionuclide other than 
alpha emitting radionuclides, not 
listed above or mixtures of beta 
emitters of unknown 
composition 0.01 
NOTE: For purposes of 1200-2-5--12 and 1200-2-5-.18, where there is involved a combination of isotopes in 
known amounts, the limit for the combination should be derived as follows: Determine, for each isotope in the 

combination, the ratio between the quantity present in the combination and the limit otherwise established for the 
specific isotope when not in combination. The sum of such ratios for all the isotopes in the combination may not 
exceed (1) (i.e., 'unity').
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TENNESSEE DEPARTMENT OF HEALTH AND ENVIRONMENT 

DIVISION OF RADIOLOGICAL HEALTH 

NOTICE TO EMPLOYEES 
In "STATE REGULATIONS FOR PROTECTION AGAINST RADIATION", The Tennessee Department of Health and Environment 
has established standards for your protection against radiation hazards and certain provisions for the option of workers engaged in 
work under licenses or registrations issued by the Department.  

YOUR EMPLOYER'S RESPONSIBILITY 

Your employer is required to-

1. Apply these Regulations to work under the license or 
registration. Licenses and Certified Registrations contain 
special conditions which shall be considered in addition to 
these Regulations.  

2. Post or otherwise make available to you a copy of the 
Regulations, licenses, registrations, and operating 
procedures which apply to work in which you are 
engaged, and explain their provisions to you.  

3. Post any written notice from the Department that the 
Regulations have been violated and response to such 
notice.  

YOUR RESPONSIBILITY AS A WORKER 

You should familiarize yourself with those provisions of the 
Regulations, and the operating procedures which apply to the 
work in which you are engaged. You should observe their 
provisions for your own protection and protection of your 
co-workers.  

AREAS COVERED BY THESE REGULATIONS 

1. Limits on exposure to radiation and radioactive 
material in restricted and unrestricted areas; 

2. Measures to be taken after accidental exposure; 

3. Personnel monitoring, surveys and equipment; 

4. Caution signs, labels and safety interlock equipment; 

5. Exposure records and reports; 

6. Option for workers regarding the Department's 
inspection; and 

7. Related matters.  

REPORTS ON YOUR RADIATION EXPOSURE 
HISTORY

excess of any applicable limit as set forth in the 
Regulations or in the license. The basic limits for 
exposure to employees are set forth in Rules 1200-2
5-03, 1200-2-5-.05 and 1200-2-5-.06 of the 
Regulations. These Rules specify limits on exposure 
to radiation and exposure to concentrations of 
radioactive material in air and water.  

2. If you work where personnel monitoring is required 
and if you request information on your radiation 
exposures; 

a. your employer must advise you annually of 
your exposure to radiation; and 

b. your employer must give you a written 
report, following termination of your 
employment, of your radiation exposures.  

INSPECTIONS 

All licensed or registered activities are subject to inspection 
by representatives of the Department. In addition, any worker 
or representative of workers who believes that there is a 
violation of the Regulations or the terms of the employer's 
license or registration with regard to radiological working 
conditions in which the worker is engaged, may request an 
inspection by sending a notice of the alleged violation to the 
Tennessee Department of Health and Environment, Division 
of Radiological Health, TERRA Building, 150 9th Avenue 
North, Nashville, Tennessee 37203. The request must set 
forth the specific grounds for the notice, and must be signed 
by the worker or the representative of the workers. During 
inspections, Department inspectors may confer privately with 
workers, and any worker may bring to the attention of the 
inspectors any past or present condition which he believes 
contributed to or caused any violation as described above.

1. The Departments Regulations require that your 
employer give you a written report if you receive an 
exposure in 

POSTING REQUIREMENT 

Copies of this notice must be posted in a sufficient number of places in every establishment where employees are employed in 
activities registered or licensed pursuant to Chapter 1200-2-10 to permit employees working in or frequenting any portion of a 
restricted area to observe a copy on the way to or from their place of employment.
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1200-2-5-.28 RECORDS AND REPORTS OF MISADMINISTRATION

(1) For the purpose of this rule, "misadministration" means the administration of: 

(a) A radiopharmaceutical or radiation from a source of radiation other than the one 
intended; 

(b) A radiopharmaceutical or radiation to the wrong patient; 

(c) A radiopharmaceutical or radiation by a source of administration other than that 
intended by the prescribing physician; 

(d) A diagnostic dosage of a radiopharmaceutical differing from the prescribed dosage 
by more than 50 percent; 

(e) A therapy dosage of a radiopharmaceutical differing from the prescribed dosage by 
more than 10 percent; or 

(f) A therapy radiation dose from a source of radiation such that errors in the source 
calibration, time of exposure, and treatment geometry result in a calculated total 
treatment dose differing from the final prescribed total treatment dose by more than 
10 percent.  

(2) When a misadministration involves any therapy procedure, the licensee or registrant shall 
notify the Department by telephone by calling the Division of Radiological Health, Nashville, 
TN at (615) 741-7812. The licensee or registrant shall also notify the referring physician of 
the affected patient and the patient or a responsible relative (or guardian), unless the referring 
physician agrees to inform the patient or believes, based on medical judgment, that telling the 
patient or the patient's responsible relative (or guardian) would be harmful to one or the other, 
respectively. These notifications must be made within 24 hours after the licensee or registrant 
discovers the misadministration. If the referring physician, patient, or the patient's 
responsible relative or guardian cannot be reached within 24 hours, the licensee or registrant 
shall notify them as soon as practicable. The licensee or registrant is not required to notify 
the patient or the patient's responsible relative or guardian without first consulting the 
referring physician; however, the licensee or registrant shall not delay medical care for the 
patient because of this.  

(3) Within 15 days after submitting an initial therapy misadministration report to the Department, 
the licensee or registrant shall report, in writing, to the Division of Radiological Health, 
T.E.R.R.A. Building, 150 9th Avenue North, Nashville, TN 37219-5404 and to the referring 
physician, and furnish a copy of the report to the patient or the patient's responsible relative 
(or guardian) if either was previously notified by the licensee under (2) of this rule. The 
written report must include the licensee's or registrant's name, the referring physician's name, 
a brief description of the event, the effect on the patient, the action taken to prevent 
recurrence, and whether the licensee or registrant informed the patient or the patient's 
responsible relative (or guardian), and if not, why not. The report must not include the 
patient's name or other information that could lead to identification of the patient.  

(4) When a misadministration involves a diagnostic procedure, the Radiation Safety Officer shall 
promptly investigate its cause, make a record for review by the Department and retain the 
record as directed in (5) of this rule. The licensee or registrant shall also notify the referring 
physician and the Division of Radiological Health, T.E.R.R.A. Building, 150 9th Avenue 
North, Nashville, TN 37219-5404 in writing on Form RHS 473 within 15 days if the 
misadministration involved the use of radioactive material not intended for medical use, 
administration of a dosage five-fold different from the intended dosage, or administration of
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radioactive material such that the patient is likely to receive an organ dose greater than 2 rem 
or a whole body dose greater than 500 millirem. Licensees may use dosimetry tables in 
package inserts, corrected only for amount of radioactivity administered, to determine 
whether a report is required.  

(5) Each licensee or registrant shall retain a record of each misadministration for ten years. The 
record must contain the names of all individuals involved in the event (including the 
physician, allied health personnel, the patient, and the patient's referring physician), the 
patient's social security number or identification number if one has been assigned, a brief 
description of the event, the effect on the patient, and the action taken, if any, to prevent 
recurrence.  

(6) Aside from the notification requirement, nothing in this section affects any rights or duties of 
licensees, registrants, and physicians in relation to each other, patients, or responsible 
relatives (or guardians).  

Authority: T.C.A. §68-23-203; 68-23-206 and 4-5-201 et seq. Administrative History: Original rule 
filed March 22, 1990; effective June 2, 1990.  

1200-2-5-.29 RESERVED.  

1200-2-5-.30 PURPOSE 

(1) The regulations in 1200-2-5-30 through 1200-2-5-161 (herein Basic Standards) establish 
standards for protection against ionizing radiation. These Basic Standards are issued under 
Tennessee Code Annotated (T.C.A.) 4-5-201 et seq. and 68-202-203 and 206, as amended.  
These Basic Standards are also issued to meet the Nuclear Regulatory Commission's 
requirements for compatibility as set out in 42 United States Code Annotated (USCA) Section 
2021(d)(2) and 10 CFR 20. It is the intent of the Division of Radiological Health of the 
Tennessee Department of Conservation that these rules enable the State of Tennessee to 
maintain its compatibility as an Agreement State. This principle should be considered, when 
relevant, in any interpretation of these rules. To that end judicial or administrative 
interpretation of corresponding rules in other jurisdictions should be given persuasive 
authority.  

(2) The purpose of these Basic Standards is to control the receipt, possession, use, transfer and 
disposal of sources of radiation by any person. This is done so that the total dose to an 
individual from all sources of radiation other than background radiation does not exceed these 
Basic Standards. However, nothing in these Basic Standards shall be construed as limiting a 
licensee's or registrant's actions that may be necessary to protect health and safety during an 
emergency.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-31 SCOPE 

These Basic Standards apply to all persons who receive, possess, use, transfer, or dispose of sources of 
radiation within the jurisdiction of the State of Tennessee. The limits in these Basic Standards do not apply 
to doses due to background radiation or to exposure of patients to radiation for medical diagnosis or 
therapy.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.
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1200-2-5-.32 DEFINITIONS

(1) Absorbed dose means the energy imparted by ionizing radiation per unit mass of irradiated 
material. The units of absorbed dose are the rad and the gray (Gy).  

(2) Act means the Tennessee Code Annotated Chapter 202, as amended.  

(3) Activity is the rate of disintegration (transformation) or decay of radioactive material. The 
units of activity are the curie (Ci) and the becquerel (Bq).  

(4) Adult means an individual 18 or more years of age.  

(5) Airborne radioactive material means radioactive material dispersed in the air in the form of 
dusts, fumes, particulates, mists, vapors or gases.  

(6) Airborne radioactivity area means a room, enclosure, or area in which airborne radioactive 
materials, composed wholly or partly of licensed material, exist in concentrations: 

(a) In excess of the derived air concentrations (DACs) specified in Schedule RHS 8-30; 
or 

(b) To such a degree that an individual present in the area without respiratory protective 
equipment could exceed, during the hours an individual is present in a week, an 
intake of 0.6 percent of the annual limit on intake (ALI) or 12 DAC-hours.  

(7) ALARA (acronym for as low as is reasonably achievable) means making every reasonable 
effort to maintain exposures to radiation as far below the dose limits in these Basic Standards 
as is practical consistent with the purpose for which the activity is undertaken and taking into 
account: 

(a) The state of technology; 

(b) The economics of improvements in relation to: 

1. The state of technology; 

2. Benefits to public health and safety, and other societal and socioeconomic 
considerations; and 

3. Utilization of radiation and radioactive materials in the public interest.  

(8) Annual limit on intake (ALI) means the derived limit for the amount of radioactive material 
taken into the body of an adult worker by inhalation or ingestion in a year. ALI is the smaller 
value of intake of a given radionuclide in a year by the reference man that would result in a 
committed effective dose equivalent of 5 rems (0.05 Sv) or a committed dose equivalent of 50 
rems (0.5 Sv) to any individual organ or tissue. ALI values for intake by ingestion and by 
inhalation of selected radionuclides are given in Schedule RHS 8-30.  

(9) Background radiation means radiation from cosmic sources, naturally occurring radioactive 
materials, including radon (except as a decay product of source or special nuclear material) 
and global fallout as it exists in the environment from the testing of nuclear explosive devices 
or from past nuclear accidents such as Chernobyl that contribute to backuround radiation and 
tire not underth •Qonftrol of the i•cens•e. "Background radiation" does not include radiation 
from sources of radiation subject to licensing or registering by the Division.
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(10) Bioassay (or radiobioassay) means the determination of kinds, quantities or concentrations, 
and, in some cases, the locations of radioactive material in the human body, whether by direct 
measurement (in vivo counting) or by analysis and evaluation of materials excreted or 
removed from the human body.  

(11) Byproduct material refers to any radioactive material (except special nuclear material) 
yielded in or made radioactive by exposure to the radiation incident to the process of 
producing or utilizing special nuclear material.  

(12) Class (or lung class or inhalation class) means a classification scheme for inhaled material 
according to its rate of clearance from the pulmonary region of the lung. Materials are 
classified as D, W, or Y, which applies to a range of clearance half-times: for Class D (Days) 
of less than 10 days, for Class W (Weeks) from 10 to 100 days, and for Class Y (Years) of 
greater than 100 days.  

(13) Collective dose is the sum of the individual doses received in a given period of time by a 
specific population from exposure to a specific source of radiation.  

(14) Committed dose equivalent (CDE) (HT,50) is the dose equivalent to organs or tissues of 
reference (T) that will be received from an intake of radioactive material by an individual 
during the 50 year period following the intake.  

(15) Committed effective dose equivalent (CEDE) (HE,50) is the sum of the products of the 
weighting factors applicable to each of the body organs or tissues that are irradiated and the 
committed dose equivalent to these organs or tissues (HE,50=(1WTHT,50).  

(16) Declared pregnant woman means a woman who has voluntarily informed her employer, in 
writing, of her pregnancy and the estimated date of conception.  

(17) Deep-dose equivalent (DDE) (Hd), which applies to external whole-body exposure, is the 
dose equivalent at a tissue depth of I cm (1000 mg/cm2).  

(18) Department refers to the Tennessee Department of Environment and Conservation.  

(19) Derived air concentration (DAC) means the concentration of a given radionuclide in air 
which, if breathed by the reference man for a working year of 2,000 hours under conditions of 
light work (inhalation rate 1.2 cubic meters of air per hour), results in an intake of one ALl.  
DAC values are given in Schedule RHS 8-30.  

(20) Derived air concentration-hour (DAC-hour) is the product of the concentration of 
radioactive material in air (expressed as a fraction or multiple of the derived air concentration 
for each radionuclide) and the time of exposure to that radionuclide, in hours. A licensee may 
take 2,000 DAC-hours to represent one ALI, equivalent to a committed effective dose 
equivalent of 5 rems (0.05 Sv).  

(21) Division means the Division of Radiological Health of the Tennessee Department of 
Environment and Conservation.  

(22) Dose or radiation dose is a generic term that means absorbed dose, dose equivalent, effective 
dose equivalent, committed dose equivalent, committed effective dose equivalent, or total 
effective dose equivalent, as defined in other paragraphs of this rule.  

(23) Dose equivalent (HT) means the product of the absorbed dose in tissue, the quality factor, and 
all other necessary modifying factors at the location of interest. The units of dose equivalent 
are the rem and sievert (Sv).
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(24) Dosimetry processor means an individual or an organization that processes and evaluates 
individual monitoring equipment in order to determine the radiation dose delivered to the 
equipment (ZHE,50=-(WTHT,50).  

(25) Effective dose equivalent (EDE) (HE) is the sum of the products of the dose equivalent to the 
organ or tissue (HT) and the weighting factors (WT) applicable to each of the body organs or 
tissues that are irradiated (HE=(YWTHT).  

(26) Embryo/fetus means the developing human organism from conception until the time of birth.  

(27) Entrance or access point means any location through which an individual could gain access 
to radiation areas or to sources of radiation. This includes entry or exit portals of sufficient 
size to permit human entry, irrespective of their intended use.  

(28) Exposure means being exposed to ionizing radiation or to radioactive material.  

(29) External dose means that portion of the dose equivalent received from sources of radiation 
outside the body.  

(30) Extremity means hand, elbow, arm below the elbow, foot, knee, or leg below the knee.  

(31) JýCnsdose equivalent applies to the external exposure of the lens of the eye and is taken as the " Eye 
dose equivalent at a tissue depth of 0.3 centimeter (300 mg/cm 2).  

(32) Generally applicable environmental radiation standards means standards issued by the 
Environmental Protection Agency (EPA) under the authority of the Atomic Energy Act of 
1954, as amended, that impose limits on radiation exposures or levels, or concentrations or 
quantities of radioactive material, in the general environment outside the boundaries of 
locations under the control of persons possessing or using sources of radiation.  

(33) Government agency means any executive department, commission, independent 
establishment, corporation wholly or partly owned by the United States of America, which is 
an instrumentality of the United States, or any board, bureau, division, service, office, officer, 
authority, administration, or other establishment in the executive branch of the Government.  

(34) Gray (See 1200-2-5-.33(l)(a)).  

(35) High radiation area means an area, accessible to individuals, in which radiation levels could 
result in an individual receiving a dose equivalent in excess of 0.1 rem (I mSv) in 1 hour at 
30 centimeters from the source of radiation or from any surface that the radiation penetrates.  

(36) Individual means any human being.  

(37) Individual monitoring means: 

(a) The assessment of dose equivalent by the use of devices designed to be worn by an 
individual; 

(b) The assessment of committed effective dose equivalent by bioassay (see Bioassay) or 
by determination of the time-weighted air concentrations to which an individual has 
been exposed, i.e., DAC-hours; or 

(c) The assessment of dose equivalent by the use of survey data.
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(38) Individual monitoring devices (individual monitoring equipment) means devices designed to 
be worn by a single individual for the assessment of dose equivalent, such as film badges, 
thermoluminescent dosimeters (TLDs), pocket ionization chambers, and personal ("lapel") air 
sampling devices.  

(39) Internal dose means that portion of the dose equivalent received from radioactive material 
taken into the body.  

(40) License means a license issued under the regulations in Chapter 1200-2-10.  

(41) Licensed material means radioactive material received, possessed, used, transferred or 
disposed of under a general or specific license issued by the Division.  

(42) Licensee means the holder of a license.  

(43) Limits (or dose limits) means the permissible upper bounds of radiation doses.  

(44) Lost or missing radioactive material means radioactive material whose location is unknown.  
It includes material that has been shipped but has not reached its destination and whose 
location cannot be readily traced in the transportation system.  

(45) Member of the public means any. individual except w•ee.n•that individual is receivnJ- an 

occupational dose-.-.  

(46) Minor means an individual less than 18 years of age.  

(47) Monitoring (or radiation monitoring, radiation protection monitoring) means the 
measurement of radiation levels, concentrations, surface area concentrations or quantities of 
radioactive material and the use of the results of these measurements to evaluate potential 
exposures and doses.  

(48) Nonstochastic effects means health effects, the severity of which vary with the dose and for 
which a threshold is believed to exist. Radiation-induced cataract formation is an example of 
a nonstochastic effect (also called a deterministic effect).  

(49) NRC means the Nuclear Regulatory Commission or its duly authorized representatives.  

(50) Occupational dose means the dose received by an individual in the course of employment in 
which the individual's assigned duties involve exposure to sources of radiation from., 
registered, unregistered, licensed and unlicensed sources of radiation, whether in the 
possession of the licensee, registrant or other person. Occupational dose does not include 
dose received from background radiation, from any medical administration the individual has 
received-.j•L exposreto individuals administered radioactive material and released in 
accordance with subparagaph 1200-2-10-.14(2)(e) from voluntary participation in medical 
reýeardhprograms.,or as a member of the general public.  

(51) Person means an individual, trust, firm, joint stock company, corporation (including a 
government corporation), partnership, association, state, municipality, commission, political 
subdivision of a state, any interstate body, any governmental agency of this state and any 
department, agency or instrumentality of the federal government.  

(52) Planned special exposure (PSE) means an infrequent exposure to radiation, separate from and 
in addition to the annual dose limits.
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(53) Public dose means the dose received by a member of the public from exposure to radiation 
and radioactive material released by a licensee, or another source of radiation in a licensee's 
or registrant's unrestricted areas. It does not include occupational dose or doses received 
from background radiation, from any medical administration the individual has received. from -, 
xposue tZ i d d e o v terial and released in accordanc with i Dleted: •..a..pat•ea•.|•o• orndieat 

subpararaph_ 1200-10-. 14(2_(7 , r from yojuntary pLarnct'anjn ,medical researc--h 

Program s.  

(54) Quality factor (Q) means the modifying factor (see Tables RHS 5-1 and RHS 5-2) that is 
used to derive dose equivalent from absorbed dose.  

(55) Quarter means a period of time equal to one-fourth of the year observed by the licensee or 
registrant (approximately 13 consecutive weeks), providing that the beginning of the first 
quarter in a year coincides with the starting date of the year and that no day is omitted or 
duplicated in consecutive quarters.  

(56) Rad (See 1200-2-5-.33(l)(b)).  

(57) Radiation includes all ionizing electromagnetic waves and corpuscular emissions such as, but 
not necessarily limited to, gamma rays and x-rays, alpha and beta particles, electrons, 
neutrons, and protons, and other nuclear particles, but not radio waves or visible, infrared, or 
ultraviolet light.  

(58) Radiation area means an area, accessible to individuals, in which radiation levels could result 
in an individual receiving a dose equivalent in excess of 0.005 rem (0.05 mSv) in 1 hour at 30 
centimeters from the source of radiation or from any surface that the radiation penetrates.  

(59) Reference man means a hypothetical aggregation of human physical and physiological 
characteristics arrived at by the Division after considering among others data and information 
published by the International Commission on Radiation Protection and the National Council 
on Radiation Protection and Measurements.  

(60) Rem (See 1200-2-5-.33(l)(c)).  

(61) Respiratory protective device means an apparatus, such as a respirator, used to reduce the 
individual's intake of airborne radioactive materials.  

(62) Restricted area means an area, access to which is limited by the licensee or registrant for the 
purpose of protecting individuals against undue risks from exposure to radiation and 
radioactive materials. Restricted area does not include areas used as residential quarters, but 
separate rooms in a residential building may be set apart as a restricted area.  

(63) Sanitary sewerage means a system of public sewers for carrying off waste water and refuse, 
but excluding sewage treatment facilities, septic tanks, and leach fields owned or operated by 
the licensee.  

(64) Shallow-dose equivalent (Hs), which applies to the external exposure of the skin or an 
extremity, is taken as the dose equivalent at a tissue depth of 0.007 centimeter (7 mg/cm2) 
averaged over an area of 1 square centimeter.  

(65) Sievert (See 1200-2-5-.33(l)(d)).  

(66) Site boundary means that line beyond which the land or property is not owned, leased or 
otherwise controlled by the licensee or registrant.
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(67) Source material refers to: 

(a) Uranium or thorium, or any combination thereof, in any physical or chemical form; 
or 

(b) Ores which contain by weight, one-twentieth of one percent (0.05 %) or more of: 
uranium, thorium or any combinations thereof. Source material does not include 
special nuclear material.  

(68) Stochastic effects means health effects that occur randomly and for which the probability of 
the effect occurring, rather than its severity, is assumed to be a linear function of dose without 
threshold. Hereditary effects and cancer incidence are examples of stochastic effects.  

(69) Survey means an evaluation of the radiological conditions and potential hazards incident to 
the production, use, transfer, release, disposal, or presence of radioactive material or other 
sources of radiation. When appropriate, such an evaluation includes a physical survey of the 
location of a source of radiation and measurements or calculations of levels of radiation or 
concentrations or quantities of radioactive material present.  

(70) Total effective dose equivalent (TEDE) means the sum of the deep-dose equivalent (for 
external exposures) and the committed effective dose equivalent (for internal exposures).  

(71) Unrestricted area means an area, access to which is neither limited nor controlled by the 
licensee or registrant.  

(72) Very high radiation area means an area, accessible to individuals, in which radiation levels 
could result in an individual receiving an absorbed dose in excess of 500 rads (5 grays) in 1 
hour at 1 meter from a source of radiation or from any surface that the radiation penetrates.  

(Note: At very high doses received at high dose rates, units of absorbed dose (e.g., rads and 
grays) are appropriate, rather than units of dose equivalent (e.g., rems and sieverts)).  

(73) Week means 7 consecutive days starting on Sunday.  

(74) Weighting factor (WT), for an organ or tissue (T) is the proportion of the risk of stochastic 
effects resulting from irradiation of the organ or tissue to the total risk of stochastic effects 
when the whole body is irradiated uniformly. For calculating the effective dose equivalent, 
the values of WT are: 

ORGAN DOSE WEIGHTING FACTORS 

Organ or Tissue WT 

Gonads 0.25 
Breasts 0.15 
Red Bone Marrow 0.12 
Lung 0.12 
Thyroid 0.03 
Bone Surfaces 0.03 
Remainder '0.30 
Whole Body 21.00 

0.30 results from 0.06 for each of 5 "remainder" organs (excluding the skin and the lens of 

the eye) that receive the highest doses.
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2 For the purpose of weighting the external whole body dose (for adding it to the internal 

dose), a single weighting factor, WT=1.0, has been specified. The use of other weighting 
factors for external exposure will be approved on a case-by-case basis until such time as 
specific guidance is issued.  

(75) Whole body means, for purposes of external exposure, head, trunk (including male gonads), 
arms above the elbow, or legs above the knee.  

(76) Working level (WL) is any combination of short-lived radon daughters (for radon-222: 
polonium-218, lead-214, bismuth-214, and polonium-214; and for radon-220: polonium
216, lead-212, bismuth-212, and polonium-212) in 1 liter of air that will result in the 
ultimate emission of 1.3 x 105 MeV of potential alpha particle energy.  

(77) Working level month (WLM) means an exposure to 1 working level for 170 hours (2,000 
working hours per year/12 months per year = approximately 170 hours per month).  

(78) Year means the period of time beginning in January used to determine compliance with the 
provisions of these Basic Standards. The licensee or registrant may change the starting date 
of the year used to determine compliance by the licensee or registrant provided that the 
change is made at the beginning of the year and that no day is omitted or duplicated in 
consecutive years.  

.(79) Wisadministration means the admninistration of: 

(a) A radiopharmaceutical dosage greater than 30 microcuries of either sodium iodide I
125 or 1-131: 

1. nvolving, the vwrono individual, or wrong radiophaifmacýPtical: or ------- ........... .n .... .g . .e_............d . ..- .d.....~ .......... y .s ....... h...........t 9._!;.•.  

2. When both: 

(i) The administered dosage differs from the prescribed dosage by more than 
2_Oper cen (_20_%_) gf_ thbejre_•_cri~be~d__d__oagnd 

iii) he adinisered ns-we differs frm the presriedoa btn.ha 

30 mieroenries.  

(b) A therapeutic radiopharmaceutical dosage, other than sodium iodide 1-125 or 1-13 1: 

1. Inv ol ving_ the wrongjnqiYggjduffI. g w rzg ijophamcua~ wr route of 
administration; or 

2. When the administered dosage differs from ther•vescri-beddosage , bymore than 
20 percent (20%) of the prescribed dosage.  

(c) A gamma stereotactic radiosurgery radiation dose: 

1. Involving the wrong individual, or wrong treatment site: or 

2. When the calculated total administered dose diff.e _ fro•m the toal preseribed 
dose by more than I0 percent (10%) of the total prescribed dose

(d) A teletherapy radiation dose:
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L Involvino the wronQ individual, wrong mode of treatment or wrong treatment 

2. When the treatment consists of three (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_ weteky_ administered dose exceeds thie 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 prescribed dose.  

(e) A brachytherapy radiation dose: 

1. Involving the wrong individual. wrongt radioisotope, or wrong treatment site 
f~1in lanttnuseeds that were jimplanted in the correct site ( ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ..... ......u~ ..• • 9..pe•man•J _p1.ant.s d, !a . _.i P._tg . .n ...h.ec......[ ---.......  

but migrated outside the treatment site) 

2. Involvinga tsealed source that is leaking.  

..3... When .... for jr ajn temporar or more sealed sources are not re~mov-ed.  
upon completion of the procedure; or 

4. When the calculated administered dose differs from th.eprescribeddose by moore 
than 20 percent (20%) of the prescribed dose.  

(ft A diagnostic radiopharmaceutical dosage, other than quantities greater than 30 
microcuries of either sodium iodide 1-125 or 1-13 1: 

1. Involving the wrong individual; or 

2. When both: 

ti) The exposure involves the wrong radiopharmaceutical or wrone route of 
administration, or when the administered dosage differs from the 
prescribe djqagg and 

0i0) The dose to the individual exceeds 5 reins effective dose equivalent or 50 
reins dose equivalent to any individual organ.  

,g) A. . _h...A tic radiation machine dose: 

I. Ins olvin2 the xvrons! individual, wron2 miode of treatment or xxron2 treatment 

sita,.  

2. When the treatment consists of three an3) orfewer frahctios a the calculated 
total administered dose differs from the total prescribed dose by more than 10 

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.. th...e total pres.ci.b.e.d 
dose by more than 20_percentt2OQijof the tol prescribed dose.

September, 1999 (Revised)

CHAPTER 1200-2-5

62



STANDARDS FOR PROTECTION AGAINST RADIATION

(h) A diagnostic x-ray radiation machine exposure involving the wrona individual.  

80) Cuntraint (or dose constraint) means a value above which specified licensee actions are 
required.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2. 1994.  

1200-2-5-33 UNITS OF RADIATION DOSE 

(1) Definitions. As used in these Basic Standards the units of radiation dose are: 

(a) Gray (Gy) is the SI unit of absorbed dose. One gray is equal to an absorbed dose of 
1 joule/kilogram (100 rads).  

(b) Rad is the special unit of absorbed dose. One rad is equal to an absorbed dose of 100 
ergs/gram or 0.01 joule/kilogram (0.01 gray).  

(c) Rem is the special unit of any of the quantities expressed as dose equivalent. The 
dose equivalent in reins is equal to the absorbed dose in rads multiplied by the 
quality factor (1 rem = 0.01 sievert).  

(d) Sievert is the SI unit of any of the quantities expressed as dose equivalent. The dose 
equivalent in sieverts is equal to the absorbed dose in grays multiplied by the quality 
factor (I Sv = 100 rems).  

(2) As used in these Basic Standards the quality factors for converting absorbed dose to dose 
equivalent are shown in Table RHS 5-1.  

TABLE RHS 5-1 QUALITY FACTORS AND ABSORBED DOSE 
EQUIVALENCIES 

Absorbed 
Quality dose equal 

Type of Radiation Factor to a unit 
(Q) dose 

equivalent1 

X-, gamma, or beta radiation 1 I 
Alpha particles, multiple charged particles, 20 0.05 
fission fragments and heavy particles of 
unknown charge 
Neutrons of unknown energy 10 0.1 
High-ener X protons 10 0.1 

SAbsorbed dose in rad equal to 1 rem or the absorbed dose in gray equal to 1 sievert.  

If measuring the neutron fluence rate is more convenient than determining the neutron dose equivalent rate 
as provided in this paragraph, 1 rem (0.01 Sv) of neutron radiation of unknown energies may be assumed to 
result from a total fluence of 25 million neutrons per square centimeter incident upon the body. If 
sufficient information exists to estimate the approximate energy distribution of the neutrons, the licensee or 
registrant may use the fluence rate per unit dose equivalent or the appropriate Q value from Table RHS 5-2 
to convert a measured tissue dose in rads to dose equivalent in rerns.  

Table RHS 5-2 MEAN QUALITY FACTORS, Q, AND FLUENCE PER UNIT DOSE 
EQUIVALENT FOR MONOENERGETIC NEUTRONS
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Neutron Quality 
Energy Factor' 
(MeV) (Q) 

2.5 x 10.. 2 
1 x 10-7  2 
1 x 10 6  2 
1 x 10"1 2 
lxl0-4 2 
1 x 10.1 2 
1 x 102 2.5 
I x 10' 7.5 
5 x 10"' 11 

1 11
2.5 
5 
7 
10 
14 
20 
40 
60 

1 x 102 
2 x 102 
3 x 102 
4 x 102

9 
8 
7 

6.5 
7.5 
8 
7 

5.5 
4 

3.5 
3.5 
3.5

(Thermal).

Value of quality factor (Q) at the point where the dose equivalent is 
cylinder tissue-equivalent phantom.

maximum in a 30 cm diameter

b Monoenergetic neutrons incident normally on a 30 cm diameter cylinder tissue--equivalent phantom.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 206. Administrative History: Original rule filed 
October 19, 1993; effective January 2, 1994.  

1200-2-5-.34 UNITS OF RADIOACTIVITY 

(1) For the purposes of these Basic Standards, activity is expressed in the special unit of curies 
(Ci) or in the SI unit of becquerels (Bq), or their multiples, or disintegrations 
(transformations) per unit of time.  

(a) One becquerel = I disintegration per second (s-l).  

(b) One curie = 3.7 x 1010 disintegrations per second = 3.7 x 1010 becquerels = 2.22 x 
1012 disintegrations per minute.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.35 COMMUNICATIONS 

Unless otherwise specified, communications or reports concerning the regulations should be addressed to 
the Director, Division of Radiological Health, L&C Annex, 3rd Floor, 401 Church Street, Nashville, TN 
37243-1523.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.
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Fluence per unit 
dose equivalent b 

(neutrons cm-2 rem-1) 
__ 9 80xlOb 

980x10
6 

81Ox 106 

8 10x 106 

840x10
6 

980x10 6 

101Ox106 
170x 106 

39x 106 

27x 10
6 

29x 106 
23x 106 

24x 106 

24x 106 

17x10
6 

16x 106 

14x 106 
16x 106 
20x 106 
19x10

6 

16x 106 
14x 106
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1200-2-5-.36 IMPLEMENTATION

(1) Licensees and registrants shall implement the provisions of these Basic Standards on or 
before January 1, 1994. If a licensee or registrant chooses to implement the provisions of 
these Basic Standards prior to January 1, 1994, the licensee or registrant shall implement all 
these Basic Standards. The licensee or registrant shall provide written notification to the 
Division of Radiological Health that the licensee or registrant is adopting early 
implementation of these Basic Standards and associated Schedules. Until January 1, 1994, or 

until the licensee or registrant notifies the Division of early implementation, compliance will 
be required with 1200-2-5-.01 through 1200-2-5-28.  

(2) After the required implementation of these Basic Standards they shall be used in lieu of Rules 
1200-2-5-01 through 1200-2-5-.28 cited in license conditions, application or registration.  
If the requirements of these Basic Standards are more restrictive than the existing license or 
registration, the licensee or registrant shall comply with these Basic Standards unless 
exempted by (4) of this rule.  

(3) Any existing license condition, application or registration that is more restrictive than these 
Basic Standards, remains in force until there is a registration change, license amendment, or 
license renewal that modifies or removes this condition.  

(4) If a license condition, application or registration exempted a licensee or registrant from a 
provision of 1200-2-5-01 through 1200-2-5-.28 it exempts a licensee or registrant from the 
corresponding provision of these Basic Standards.  

(5) If a license condition or regisiration cites provisions in 1200-2-5-01 through 1200-2-5-.28 
and there are no corresponding provisions in these Basic Standards then the license condition 
or registration remains in force until there is a registration change, license amendment or 
license renewal that modifies or removes this condition.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.37 THROUGH 1200-2-5-.39 RESERVED 

1200-2-5-.40 RADIATION PROTECTION PROGRAMS 

(1) Each licensee and registrant shall develop, document and implement a radiation protection 
program for a licensee's or registrant's activities that ensures compliance with these Basic 
Standards. See 1200-2-5-. 131 for recordkeeping requirements relating to these programs.  

(2) The licensee's or registrant's procedures and engineering controls shall be based on sound 
radiation protection principles and shall achieve occupational doses and doses to members of 
the public that are ALARA.  

(3) The licensee or registrant shall periodically (at least annually) review radiation protection 
program content and implementation.  

(• ......... T9A im.pl nt ih AL A requiremenrt of paragraph 1200 •2 540(25 and notwithstanding 
the requirements in Rule 1200-2-5-.70, licensees shall establish a constIraint on air emissions 
of radioactive material to the environment, excluding radon 222 and its daughters. The 
constraint shall ensure that the individual member of _the_ ubli elikely to receive the hiijght 
dose shall not be expected to receive a total effective dose equivalent in excess of 10 
millirems (0.1 millisievert) per year from these emissions. If a licensee exceeds this dose
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constraint, the licensee shall report the occurrence as provided in Rule 12(X)-2-5-.143 and 
take prompt, appropriate corrective action to ensure against recurrence.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January Z 1994.  

1200-2-5-.41 THROUGH 1200-2-5-.49 RESERVED 

1200-2-5-.50 OCCUPATIONAL DOSE LIMITS FOR ADULTS 

(1) Except for planned special exposures under 1200-2-5-54, the licensee or registrant shall 
limit the occupational dose to individual adults to the following annual dose limits: 

(a) The lesser of a total dose equivalent of 5 rems (0.05 Sv) or the sum of the deep-dose 
equivalent and the committed dose equivalent to any individual organ or tissue, other 
then the lens of the eye, equal to 50 rems (0.5 Sv).  

Deleted: n 
(b) A4.gio-dose equivalent to _15. rems (0.15Sv) ..... .. Deleted: eye 

(c) A shallow-dose equivalent of 50 reins (0.50 Sv) to the skin or to any extremity.  

(2) The amount by which occupational dose from all sources exceeds an individual's annual 
limits shall be subtracted from the individual's limits for planned special exposures for the 
current year and for lifetime exposure. See 1200-2-5-.54(1)(f)1 and 2.  

(3) The assigned deep-dose equivalent and shallow-dose equivalent shall be for the part of the 
body receiving the highest exposure. Deep-dose, ;ens-dose and shallow-dose equivalents . -( Deleted: eye 
may be assessed from surveys or other radiation measurements to demonstrate compliance 
with occupational dose limits. However, this may be done only if the individual monitoring 
device was not subject to the highest potential exposure, or the individual monitoring results 
are unavailable.  

(4) Derived air concentration (DAC) and annual limit on intake (ALI) values are presented in 

Schedule RHS 8-30 and may be used to determine the individual's dose and demonstrate 
compliance with the occupational dose limits.  

(5) In addition to the annual dose limits, the licensee shall limit the soluble uranium intake by an 
individual to 10 milligrams in a week in consideration of chemical toxicity (see footnote 3 of 
Schedule RHS 8-30).  

(6) The licensee shall reduce the dose that an individual may be allowed to receive in the current 
year by the amount of occupational dose received while employed by any other person.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.51 COMPLIANCE WITH REQUIREMENTS FOR SUMMATION OF EXTERNAL 
AND INTERNAL DOSES 

(1) If the licensee is required to monitor under both 1200-2-5-.71(l)(a) and (b), the licensee 
shall demonstrate compliance with the dose limits by summing external and internal doses. If 
the licensee or registrant is required to monitor only under 1200-2-5-.71(1)(a) or only under 
1200-2-5-.71(l)(b) then summation is not required to demonstrate compliance with the dose 
limits. The licensee may demonstrate compliance with the requirements for summation of
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external and internal doses by meeting one of the conditions specified in (2) of this rule and 
the conditions in (3) and (4) of this rule.  

(Note: The dose equivalents for the lens of the eye, the skin, and the extremities are not 
included in the summation, but are subject to separate limits.) 

(2) Intake by inhalation. If the only intake of radionuclides is by inhalation, the total effective 
dose equivalent limit is not exceeded if the sum of the deep-dose equivalent divided by the 
total effective dose equivalent limit, and one of the following, does not exceed unity: 

(a) The sum of the fractions of the inhalation ALI for each radionuclide; or 

(b) The total number of derived air concentration-hours (DAC-hours) for all 
radionuclides divided by 2,000; or 

(c) The sum of the calculated committed effective dose equivalents to all significantly 
irradiated organs or tissues (T)10 where the organ dose is expressed as a fraction of 
the annual limit. This sum shall be calculated from bioassay data using appropriate 
biological models.  

(3) Intake by oral ingestion. The licensee shall account for oral ingestion of radionuclides and 
include it in demonstrating compliance with the limits when: 

(a) The occupationally exposed individual intakes radionuclides by ingestion; and 

(b) The oral ingestion exceeds 10 percent of the applicable oral ALl.  

(4) Intake through wounds or absorption through skin. The licensee shall evaluate and, to the 
extent practical, account for intakes through wounds or skin absorption.  

(Note: The intake through intact skin has been included in the calculation of DAC for 
hydrogen-3 and does not need to be further evaluated.) 

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.52 DETERMINATION OF EXTERNAL DOSE FROM AIRBORNE RADIOACTIVE 
MATERIAL 

In determining the dose from airborne radioactive material, the licensee shall include the contribution to the 
deep-dose equivalent, Iqns-dose equivalent, and shallow-dose equivalent from external exposure to the_.- Deleted: eye 
radioactive cloud (see Schedule RHS 8-30 footnotes I and 2).  

(Note: Airborne radioactivity measurements and DAC values should not be used as the primary means to 
assess the deep-dose equivalent when the airborne radioactive material includes radionuclides other than 
noble gases or if the cloud of airborne radioactive material is not relatively uniform. The determination of 
the deep-dose equivalent to an individual should be based upon measurements using instruments or 
individual monitoring devices.) 

10 An organ or tissue is considered significantly irradiated if the product of the weighting factors, WT, and the committed dose 

equivalent, Hcs, per unit intake for that organ or tissue is greater than 10 percent of the maximum weighted value of Hrso (i.e., 
WyRno) per unit intake for any organ or tissue.
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Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative Histoiy: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.53 DETERMINATION OF INTERNAL EXPOSURE 

(1) To assess the dose used to determine compliance with occupational dose equivalent limits, 
and when required by 1200-2-5-71, the licensee shall take suitable and timely 
measurements of: 

(a) Concentrations of radioactive materials in air in work areas; or 

(b) Quantities of radionuclides in the body; or 

(c) Quantities of radionuclides excreted from the body; or 

(d) Combinations of these measurements.  

(2) The licensee shall assume that the concentration of airborne radioactive material inhaled by 
an individual is equal to the concentration in the individual's ambient air unless: 

(a) Respiratory protective equipment is used, as provided in 1200-2-5-.92; or 

(b) The assessment of intake is based on bioassays.  

(3) When specific information is known about the physical and biochemical properties of the 
radionuclides taken into the body or the behavior of the material in an individual, the licensee 
may: 

(a) Use that information to calculate the committed effective dose equivalent, and if 
used, the licensee shall document that information in the individual's record; and 

(b) Upon prior approval of the Division adjust the DAC or ALI values to reflect the 
actual physical and chemical characteristics of airborne radioactive material (e.g., 
aerosol size distribution or density); and 

(c) Separately assess the contribution of fractional intakes of Class D, W or Y 
compounds of a given radionuclide (see Schedule RHS 8-30) to the committed 
effective dose equivalent.  

(4) If the licensee uses the measurements in 1200-2-5-.53(l)(b) or (c) to assess intakes of Class 
Y material, the licensee may delay recording and reporting the assessments for up to 7 
months. This delay is allowed only if: 

(a) It is necessary to make additional measurements basic to the assessments; 

(b) Recording and reporting are not otherwise required by 1200-2-5-141 or 1200-2-5
.143.  

(5) If the identity and concentration of each radionuclide in a mixture are known, the fraction of 
the DAC applicable to the mixture for use in calculating DAC-hours must be either: 

(a) The sum of the ratios of the concentration to the appropriate DAC value (e.g., D, W, 
Y) from Schedule RHS 8-30 for each radionuclide in the mixture; or
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(b) The ratio of the total concentration for all radionuclides in the mixture to the most 
restrictive DAC value for any radionuclide in the mixture.  

(6) If the identity of each radionuclide in the mixture is known, but the concentration of one or 
more of the radionuclides in the mixture is not known, the DAC for the mixture must be the 
most restrictive DAC of any radionuclide in the mixture.  

(7) When a mixture of radionuclides in air exists, licensees may disregard certain radionuclides in 
the mixture if: 

(a) The licensee uses the total activity of the mixture in demonstrating compliance with 
the dose limits in 1200-2-5-.50 and in complying with the monitoring requirements 
in 1200-2-5-.71(l)(b); 

(b) The concentration of any radionuclide disregarded is less than 10 percent of its DAC; 
and 

(c) The sum of the percentages for all disregarded radionuclides does not exceed 30 
percent.  

(8) To calculate the committed effective dose equivalent, the licensee may assume that the 
inhalation of one ALI, or an exposure of 2,000 DAC-hours, results in a committed effective 
dose equivalent of 5 rems (0.05 Sv). This assumption may only be made for radionuclides 
that have their ALIs or DACs based on the committed effective dose equivalent.  

(9) When the ALI (and the associated DAC) is determined by the nonstochastic organ dose limit 
of 50 rems (0.5 Sv), the intake of radionuclides that would result in a committed effective 
dose equivalent of 5 rems (0.05 Sv) (the stochastic ALl) is listed in parentheses in Table 1 of 
Schedule RHS 8-30. In this case, the licensee may, as a simplifying assumption, use the 
stochastic ALIs to determine committed effective dose equivalent. However, if the licensee 
uses the stochastic ALIs, the licensee must also demonstrate that the limit in 1200-2-5
.50(l)(a) is met.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.54 PLANNED SPECIAL EXPOSURES 

(1) A licensee or registrant may authorize an adult worker to receive doses in addition to the 
doses received under the limits specified in 1200-2-5-.50. Additional doses are allowed only 
if the following conditions are satisfied: 

(a) The additional doses are accounted for separately from the doses received under the 
limits in 1200-2-5-.50.  

(b) The licensee or registrant authorizes a planned special exposure only in an 
exceptional situation when alternatives that might avoid the higher exposure are 
unavailable or impractical.  

(c) The licensee or registrant (and employer if different from the licensee or registrant) 
gives specific written authorization before the planned special exposure occurs.  

(d) Before a planned special exposure, the licensee or registrant ensures that the 
individuals involved are:
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1. Informed of the purpose of the planned operation; 

2. Informed of the estimated doses and associated potential risks and specific 
radiation levels or other conditions that might be involved in performing the 
task; and 

3. Instructed in the measures to be taken to keep the dose ALARA considering 
other risks that may be present.  

(e) Prior to permitting an individual to participate in a planned special exposure, the 
licensee or registrant ascertains prior doses during the lifetime of the individual for 
each individual involved, as required by 1200-2-5-.133(2).  

(f) Subject to 1200-2-5-.50(2) the licensee or registrant does not authorize a planned 
special exposure that would cause an individual to receive a dose from all planned 
special exposures and all doses in excess of the limits to exceed: 

1. The numerical values of any of the dose limits in 1200-2-5-.50(l) in any year; 
and 

2. Five times the annual dose limits in 1200-2-5-.50(1) during the individual's 
lifetime.  

(g) The licensee or registrant maintains records of the conduct of a planned special 
exposure in accordance with 1200-2-5-.134 and submits a written report in 
accordance with 1200-2-5.144.  

(h) The licensee or registrant records in the individual's record the best estimate of the 
dose resulting from the planned special exposure. The dose from planned special 
exposures is not to be considered in controlling future occupational dose of the 
individual under 1200-2-5-.50(l) but is to be included in evaluations required by (5) 
and (6) of this rule.  

(i) The licensee or registrant gives the individual written notice of the estimated dose 
within 30 days after the date of the planned special exposure.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.55 OCCUPATIONAL DOSE LIMITS FOR MINORS 

The annual occupational dose limits for minors are 10 percent of the annual dose limits specified for adult 
workers in 1200-2-5-50.  

Authority: T.C.A. §§4-S-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.56 DOSE TO AN EMBRYO/FETUS 

(1) The licensee or registrant shall ensure that the dose to an embryo/fetus during the entire 
pregnancy, due to occupational exposure of a declared pregnant woman, does not exceed 0.5 
rem (5 mSv). (For recordkeeping requirements see 1200-2-5-. 135).  

(2) Using ALARA the licensee or registrant shall make efforts to avoid substantial variation 
above a uniform monthly exposure rate to a declared pregnant woman.
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(3) The dose to an embryo/fetus shall be taken as the sum of: 

(a) The deep-dose equivalent to the declared pregnant woman; and 

(b) The dose to the embryo/fetus from radionuclides in the embryo/fetus and 
radionuclides in the declared pregnant woman.  

(4) If when a woman declares her pregnancy to the licensee or registrant the dose to the 
embryo/fetus is found to be 0.45 rem (4.5 mSv) or greater, the embryo/fetus is permitted an 
additional dose not exceeding 0.05 rem (0.5 mSv) during the remainder of the pregnancy.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.57 THROUGH 1200-2-5-.59 RESERVED 

1200-2-5-.60 DOSE LIMITS FOR INDIVIDUAL MEMBERS OF THE PUBLIC 

(1) Each licensee and registrant shall conduct operations so that: 

(a) The total effective dose equivalent received by any individual member of the public 
from the licensed or registered operation does not exceed 0.1 rem (1 mSv) in a year.  
This limit is exclusive of the dose contribution fiom background radiation, any 
medical administration the individual has received. voluntary -participaion in 
medical research ororas, and the licensee's disposal of radioactive material into 
sanitary sewerage in accordance with 1200-2-5-.122; and 

(b) The dose in any unrestricted area from external sources does not exceed 0.002 rem 
(0.02 mSv) in any one hour.  

(2) A licensee, registrant or applicant may apply for prior authorization to operate up to an annual 
dose limit of 0.5 rem (5 mSv) for an individual member of the public. This application by the 
licensee, registrant or applicant shall include the following: 

(a) Demonstration of the need for and the expected duration of operations in excess of 
the limit in (1) of this rule; 

(b) The licensee's or registrant's program to assess and control dose within the 0.5 rem 
(5 mSv) annual limit; and 

(c) The procedures to be followed to maintain the dose as low as is reasonably 
achievable (ALARA).  

(3) In addition to the requirements of this chapter, a licensee subject to the provisions of EPA's 
generally applicable environmental radiation standards in 40 CFR Part 190 shall comply with 
those standards.  

(4) The Division may impose additional restrictions on radiation levels in unrestricted areas and 
on the total quantity of radionuclides that a licensee may release in effluents in order to 
restrict the collective dose.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.
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1200-2-5-.61 COMPLIANCE WITH DOSE LIMITS FOR INDIVIDUAL MEMBERS OF THE 
PUBLIC 

(1) The licensee or registrant shall demonstrate compliance with the dose limits in 1200-2-5-.60 
by making or causing to be made surveys of: 

(a) Radiation levels in unrestricted and restricted areas; and 

(b) Radiation levels and radioactive materials in effluents released to unrestricted areas.  

(2) A licensee or registrant shall show compliance with the annual dose limit in 1200-2-5-.60 
by: 

(a) Demonstrating by measurement or calculation that the individual likely to receive the 
highest dose from the licensee's or registrant's operation does not receive a total 
effective dose equivalent exceeding the annual dose limit; or 

(b) Demonstrating that: 

1. The annual average concentrations of radioactive material released in gaseous 
and liquid effluents at the boundary of the unrestricted area do not exceed the 
values specified in Table 2 of Schedule RHS 8-30; and 

2. If an individual were continually present in an unrestricted area, the dose from 
external sources would not exceed 0.002 rem (0.02 mSv) in an hour and 0.05 
rem (0.5 mSv) in a year.  

(3) Upon approval from the Division, the licensee may adjust the effluent concentration values in 
Schedule RHS 8-30, Table 2, for members of the public, to take into account the actual 
physical and chemical characteristics of the effluents (e.g., aerosol size distribution, 
solubility, density, radioactive decay equilibrium, chemical form).  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.62 THROUGH 1200-2-5-.69 RESERVED 

1200-2-5-.70 GENERAL SURVEY AND MONITORING REQUIREMENTS 

(1) Each licensee and registrant shall make or cause to be made, surveys that: 

(a) May be necessary for the licensee or registrant to comply with the Basic Standards in 
this chapter; and 

(b) Are reasonable under the circumstances to evaluate: 

1. The extent of radiation levels; 

2. Concentrations or quantities of radioactive material; and 

3. The potential radiological hazards that could be present.  

(2) The licensee or registrant shall ensure that instruments and equipment used for quantitative 
radiation measurements (e.g., dose rate and effluent monitoring) are calibrated periodically 
for the radiation measured.
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(3) Except for direct and indirect reading pocket ionization chambers and those dosimeters used 
to measure the dose to the extremities, all personnel dosimeters for determining the dose and 
used to comply with these Basic Standards or with conditions specified in a license or 
registration shall be processed and evaluated by a dosimetry processor: 

(a) Holding current personnel dosimetry accreditation from the National Voluntary 
Laboratory Accreditation Program (NVLAP) of the National Institute of Standards 
and Technology; and 

(b) Approved for processing and evaluating dosimeters exposed to the type of 
radiation(s) included in the NVLAP program that most closely approximates the type 
of radiation(s) being monitored by the dosimeter.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.71 CONDITIONS REQUIRING INDIVIDUAL MONITORING OF EXTERNAL AND 
INTERNAL OCCUPATIONAL DOSE.  

(1) Each licensee and registrant shall monitor exposures to radiation and radioactive material at 
levels sufficient to demonstrate compliance with the occupational dose limits of this chapter: 

(a) Each licensee and registrant shall monitor occupational exposure to radiation and 
shall supply and require the use of individual monitoring devices by: 

1. Adults likely to receive, in 1 year from sources external to the body, a dose in 
excess of 10 percent of the limits in 1200-2-5-50; 

2. Minors and declared pregnant women likely to receive, in 1 year from sources 
external to the body, a dose in excess of 10 percent of any of the applicable 
limits in 1200-2-5-55 and 1200-2-5-56 respectively; and 

3. Individuals entering a high or very high radiation area.  

(2) Each licensee shall monitor (see 1200-2-5-53) the occupational intake of radioactive 
material by, and assess the committed effective dose equivalent to: 

(a) Adults likely to receive, in one (1) year, an intake in excess of 10 percent of the 
applicable ALl(s) in Table 1, Columns I and 2, of Schedule RHS 8-30; and 

(b) Minors and declared pregnant women likely to receive, in one (1) year, a committed 
effective dose equivalent in excess of 10 percent of any limits in 1200-2-5-55 and 
1200-2-5-56.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.72 THROUGH 1200-2--5-.79 RESERVED.  

1200-2-5-.80 CONTROL OF ACCESS TO HIGH RADIATION AREAS 

(1) The licensee or registrant shall ensure that each access to a high radiation area has one or 
more of the following control features:
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(a) A device that, upon an attempt at entry and before any opening into the area occurs, 
reduces the level of radiation. Before an opening occurs the level of radiation shall 
be below that at which an individual could receive a deep-dose equivalent of 0.1 rem 
(1 mSv) in 1 hour at 30 centimeters from the source of radiation or any surface that 
the radiation penetrates; 

(b) A device that emits a conspicuously visible or audible alarm so the individual 
entering the high radiation area and the supervisor of the activity are made aware of 
the entry; or 

(c) Locked entryways, except when access to the area is required, with positive control 
over each individual entry.  

(2) In the case of a high radiation area established for a period of 30 days or less, the licensee or 
registrant may substitute continuous direct or electronic surveillance to prevent unauthorized 
entry for the controls required in (1) of this rule.  

(3) A licensee or registrant may apply to the Division for approval of alternative methods for 
controlling access to high radiation areas.  

(4) No control required by (I) through (3) of this rule shall prevent individuals from leaving a 
high radiation area.  

(5) Control is not required for each entrance or access point to a room or other area that is a high 
radiation area solely because of the presence of radioactive materials prepared for transport 
and packaged and labeled in accordance with the regulations of the U.S. Department of 
Transportation provided that: 

(a) The packages do not remain in the area longer than 3 days; and 

(b) The dose rate at 1 meter from the external surface of any package does not exceed 
0.01 rem (0.1 mSv) per hour.  

(6) Control of areas in hospitals is not required solely because of the presence of patients 
containing radioactive material, provided: 

(a) There are personnel in attendance who will take necessary precautions to prevent 
exposure of individuals to radiation or radioactive material in excess of the limits in 
these Basic Standards; and 

(b) The licensee operates within the ALARA provisions of its radiation protection 
program.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.81 CONTROL OF ACCESS TO VERY HIGH RADIATION AREAS 

In addition to the requirements in 1200-2-5-.80, the licensee or registrant shall institute additional 
measures to ensure that an individual is not able to gain unauthorized or inadvertent access to areas in 
which radiation levels could be encountered at 500 rads (5 grays) or more in 1 hour at 1 meter from a 
source of radiation or any surface through which the radiation penetrates.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.
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1200-2-5-.82 CONTROL OF ACCESS TO VERY HIGH RADIATION AREAS-IRRADIATORS 

(1) Each area in which there may exist radiation levels in excess of 500 rads (5 grays) in 1 hour at 
I meter from a radiation source' that is used to irradiate materials shall meet the following 
requirements: 

(a) At least one authorized person who is familiar with the activity of the facility and is 
prepared to render or summon assistance shall be physically present when radiation 
is produced.  

(b) Each installation shall have primary barriers and/or secondary barriers sufficient to 
assure compliance with 1200-2-5-50, 1200-2-5-55, 1200-2-5-56 and 1200-2
5-.60 of these Basic Standards.  

(c) Each irradiation area shall be constructed so that persons within the area shall at all 
times be able to leave. Access control devices required by 1200-2-5-.82(l)(h)2 
through 4 shall not prevent an individual from leaving the area.  

(d) Devices and administrative procedures shall control each area to ensure that the area 
is clear of individuals prior to irradiation.  

(e) After any use of the radiation source and prior to the first individual's entry into the 
area, the area shall be surveyed to ensure that the radiation level in the area from the 
radiation source is below that at which an individual could receive a deep-dose 
equivalent in excess of 0.1 rem (1 mSv) in 1 hour.  

(f) Control Panel: 

I. Only the operator at the control panel shall be able to activate an irradiator to 
create a radiation field in any area.  

2. The irradiator control panel shall be provided with a locking device to prevent 
unauthorized use. The locking device shall, when locked, make the irradiator 
incapable of creating a radiation field.  

3. The control panel and each entrance to an irradiation area shall have a device 
that gives a continuous indication of the radiation levels present in the area(s).  

4. All meters and controls on the irradiator control panel shall be identified and 
discernible.  

5. The operator shall have at the control panel a copy of operating and emergency 
procedures specific for that facility.  

(g) Warning Devices: 

1. Each area shall have devices that automatically generate conspicuously visible 
and audible alarm signals for at least five (5) seconds before irradiation begins.  
Following activation of these warning devices, there shall be a delay of not less 
than thirty (30) seconds before the irradiation may begin. The alarm signals 

This Rule applies to radiation from radiation sources that are used in non-self-shielded configuration. This Rule does not apply to 

sources of radiation that are used in teletherapy, in radiography, or in completely self-shielded irradiators in which the source is 

both stored and operated within the same shielding radiation barrier and, in the designed configuration of the equipment, is always 

physically inaccessible to any individual and cannot create high levels of radiation in an area that is accessible to any individual.
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shall be discernible in all irradiation areas. The alarm signals shall be sufficient 
to alert personnel in the area and to allow any individual in the area to reach and 
to operate the clearly identified emergency shut-off switches required in 1200
2-5-.82(l)(h)l.  

2. Each area shall have visible flashing or rotating warning lights that operate 
when, and only when, radiation is being produced. Each entrance shall have a 
visible warning device that need not be flashing or rotating, but which operates 
when, and only when, radiation is being produced.  

(h) Control Devices: 

Each area shall contain accessible emergency shut-off switches. Operation of 
an emergency shut-off switch shall prevent irradiation from occurring. These 
switches and their mode of operation shall be identified by a conspicuously 
posted sign adjacent to each switch. Shut-off switches shall include a manual 
reset at each switch that must be reset at the switch before the irradiator may be 
reactivated by the operator at the control panel.  

2. Each entrance or access point shall be equipped with interlocks. When any 
interlock is interrupted, broken, or tripped and before any opening into the area 
occurs, either: 

(i) The irradiator shall shut off automatically; or 

(ii) The radiation level within the area from the radiation source shall be 
reduced below that at which an individual could receive a deep-dose 
equivalent in excess of 0.1 rem (1 mSv) in 1 hour.  

After shut-off or reduction in output, restoring the irradiator to full 
operation shall be possible only from the control panel.  

3. Additional control devices shall be provided so that, upon failure of the 
interlocks to function as required by 1200-2-5-.82(l)(h)2: 

(i) The radiation level within the area from the radiation source shall be 
reduced below that at which an individual could receive a deep-dose 
equivalent in excess of 0.1 rem (I mSv) in 1 hour; and 

(ii) Conspicuously visible and audible alarm signals shall be generated that 
make the following persons aware of the hazard and of the failure of the 
interlocks: 

(I) Any individual attempting to enter the area; and 

(11) The individual required to be present in (1)(a) of this rule.  

4. Interlocks shall not be used to shut off the irradiator except in an emergency or 
during testing.  

5. Interlocks shall be bypassed only to test, adjust, maintain, and/or rearrange 
equipment. A conspicuous indication of the bypassed condition shall be made 
at the control panel. This subparagraph does not authorize the operation of an 
irradiator with warning devices, interlocks, emergency shut-off switches or 
other control devices that are incapable of proper operation.
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6. Activities in which interlocks are bypassed as permitted under 1200-2-5
.82(l)(h)5 shall be: 

(i) Authorized only by the radiation safety officer; 

(ii) Performed only for a specified time; 

(iii) Recorded, showing: 

(I) Date, 

(11) Length of time bypassed, 

(III) Reason for bypassing, and 

(IV) Signature of the individual installing and removing the bypass.  

These records shall be maintained for inspection by the Division; 
and 

(iv) Performed at low power and current, if possible.  

7. No individual shall be permitted to enter an area, the access of which is 
controlled by interlocks, while such interlocks are bypassed as permitted in 
1200-2-5-.82(1)(h)5, unless such individual is utilizing personnel monitoring 
equipment that shall give an audible indication when a dose rate of .015 rem 
(.15 mSv) per hour is exceeded. The personnel monitoring equipment referred 
to in this paragraph is in addition to that required elsewhere in these Basic 
Standards. Calibration requirements in 1200-2-5-.70(2) shall also apply to 
such personnel monitoring equipment.  

8. The licensee or registrant shall provide control devices so that, upon failure or 
removal of physical radiation barriers other than a sealed source's shielded 
storage container: 

(i) The radiation level within the area from the radiation source shall be 
reduced below that at which an individual could receive a deep-dose 
equivalent in excess of 0.1 rem (1 mSv) in 1 hour; and 

(ii) Conspicuously visible and audible alarm signals shall be generated that 
make the following persons aware of the hazard and of the failure or 
removal of the physical barrier: 

(I) Any individual attempting to enter the area; and 

(H) The individual required to be present in (1)(a) of this rule.  

9. When the shield for the stored sealed source(s) is a liquid, the licensee shall 
provide means to monitor the integrity of the shield and to signal, automatically, 
loss of adequate shielding.  

10. Physical radiation barriers that comprise permanent structural components, such 
as walls, which have no credible probability of failure or removal in ordinary 
circumstances need not meet the requirements of (1)(h)8 of this rule.
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(i) There shall be available at each facility portable radiation monitoring equipment that 
is operable and has been calibrated for the radiations being produced by the facility.  
Such equipment shall be tested for operation and calibrated at intervals not to exceed 
three (3) months and after each instrument servicing or repair. A note shall be 
attached to each instrument showing the latest calibration date. Records of 
calibration shall be maintained for inspection by the Division.  

(j) The interlock and emergency shut-off systems required in (1)(h) of this rule shall be 
separate electrical circuits and/or mechanical systems.  

(k) Electrical circuit diagrams of the irradiator and the associated interlock and 
emergency shut-off systems shall be kept current and on file at each irradiator 
facility.  

(1) The access control and warning devices required in 1200-2-5-.82(l)(g) and (h) 
shall have been tested for proper functioning (see 1200-2-5-.138 for recordkeeping 
requirements).  

1 Unless irradiation was continued uninterrupted from the previous day, testing 
shall be conducted prior to daily initiation of irradiation; 

2. After any unintended interruption, testing shall be conducted prior to resumption 
of irradiation; and 

3. The licensee or registrant shall submit and adhere to a schedule for periodic tests 
of the access control and warning systems.  

(m) The licensee or registrant shall not conduct operations, other than those necessary to 
place the radiation source in safe condition or to effect repairs on controls, unless 
control and warning devices are functioning properly.  

(n) Portals used in transporting only materials to and from the irradiation area shall be 
controlled by devices and administrative procedures that warn and physically protect 
individuals from inadvertent entry. Exit portals shall be equipped to: 

1. Detect and signal the presence of any loose radiation sources being carried 
toward such an exit; and 

2. Automatically prevent loose radiation sources from being carried out of the area.  

(o) Licensees, registrants or applicants may apply to the Division for approval of 
alternative safety measures for irradiators, provided: 

1. The irradiator is within the purview of this rule; 

2. The irradiator will be used in a variety of positions or locations (such as open 
fields or forests) that make it impractical to comply with certain requirements of 
(1)(h) of this rule (such as automatic control of radiation levels); 

3. Any alternative safety measures shall provide a degree of personnel protection 
at least equivalent to those specified in this rule; 

4. At least one of the alternative measures shall include an access-preventing 
interlock control based on a measurement of the radiation. This interlock 
control shall ensure that no individual can gain access to the area in which an
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individual could receive a deep-dose equivalent in excess of 0.1 rem (1 mSv) in 
1 hour at 30 centimeters from the radiation source or any surface that the 
radiation penetrates.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.83 THROUGH 1200-2-5-.89 RESERVED 

1200-2-5-.90 USE OF PROCESS OR OTHER ENGINEERING CONTROLS 

The licensee shall use, to the extent practicable, process or other engineering controls (e.g., containment or 
ventilation) to control the concentrations of radioactive material in air.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.91 USE OF OTHER CONTROLS 

(1) The licensee shall maintain the total effective dose equivalent ALARA by limiting intakes 
and increased monitoring if process or other engineering controls are not practical to control 
airborne radioactive materials concentration below those contained in the definition of 
airborne radioactivity area in 1200-2-5-32. The limitation of intakes and increased 
monitoring shall be by one or more of the following means: 

(a) Control of access; 

(b) Limitation of exposure times; 

(c) Use of respiratory protection equipment; or 

(d) Other mechanisms specifically approved by the Division.  

Authority: TC.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-,92 USE OF INDIVIDUAL RESPIRATORY PROTECTION EQUIPMENT 

(1) If the licensee uses respiratory protection equipment to limit intakes pursuant to 1200-2-5
.91: 

(a) The licensee shall use only respiratory protection equipment that is tested and 
certified or had certification extended by the National Institute for Occupational 
Safety and Health/Mine Safety and Health Administration (NIOSH/MSHA).  

(b) A licensee desiring to use other equipment shall apply for authorization. The 
application shall demonstrate by reliable test information that the equipment's 
material and performance characteristics provide protection equivalent to that of the 
equipment in (1)(a) of this rule.  

(c) The licensee shall implement and maintain a respiratory protection program that 
includes: 

1. Air sampling sufficient to identify the potential hazard, permit proper equipment 
selection and estimate exposures;
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2. Surveys and bioassays, as appropriate, to evaluate actual intakes; 

3. Testing of respirators for operability immediately prior to each use; 

4. Written procedures regarding selection, fitting, issuance, maintenance and 
testing of respirators, including testing for operability immediately prior to each 
use; supervision and training of personnel; monitoring, including air sampling 
and bioassays; and recordkeeping; and 

5. Determination by a physician before the initial fitting of respirators, and sJther . -• _ e..... _ ..  
every 12 months thereafter or peri.odically at a-freoiency deterined b-a -- -Deleted: at least 
physician, that the individual user is physically it to use the respiratory .Deleted: able 
protection equipment.  

(d) The licensee shall issue a written policy statement on respirator usage covering: 

1. The use of process or other engineering controls, instead of respirators; 

2. The routine, non-routine and emergency use of respirators; and 

3. The periods of respirator use and relief from respirator use.  

(e) The licensee shall advise each respirator user that the user may leave the area at any 
time for relief from respirator use in the event of equipment malfunction, physical or 
psychological distress, procedural or communication failure, significant deterioration 
of operating conditions or any other conditions that might require such relief.  

(f) The licensee's use of the equipment shall not exceed the equipment's specifications.  
The licensee shall provide proper visual, communication and other special 
capabilities (such as adequate skin protection) when needed.  

(2) In estimating an individual's exposure to airborne radioactive materials, the licensee may 
make allowance for respiratory protection equipment used to limit intakes pursuant to 1200
2-5-.91. To make such an allowance the following conditions, in addition to those in 1200
2-5-.92(l) shall be satisfied: 

(a) The licensee selects respiratory protection equipment that provides a protection 
factor (see Schedule RHS 8-32) greater than the multiple by which peak 
concentrations of airborne radioactive materials in the working area are expected to 
exceed the values specified in Schedule RHS 8-30, Table 1, Column 3. If the 
selection of a respiratory protection device with a protection factor greater than the 
peak concentrations is inconsistent with the goal specified in 1200-2-5-91 of 
keeping the total effective dose equivalent ALARA, the licensee may select 
respiratory protection equipment with a lower protection factor only if such a 
selection would result in keeping the total effective dose equivalent ALARA. The 
concentration of radioactive material inhaled during uninterrupted respirator use may 
be initially estimated by dividing the average concentration by the protection factor.  
If the concentration is later found to exceed the estimate, the corrected value shall be 
used; if the concentration is later found to be less than the estimate, the corrected 
value may be used.  

(b) The licensee shall obtain authorization from the Division before assigning 
respiratory protection factors in excess of those specified in Schedule RHS 8-32.  
The Division may authorize a licensee to use higher protection factors on receipt of 
an application that:
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1. Describes the situation for which a need exists for higher protection factors; and 

2. Demonstrates that the respiratory protection equipment provides these higher 
protection factors under the proposed conditions of use.  

3. The licensee shall use as emergency devices only respiratory protection 
equipment that has been specifically certified or had certification extended for 
emergency use by NIOSH/MSHA.  

4. The licensee shall notify, in writing, the Division at least 30 days before the date 
that respiratory protection equipment is first used under the provisions of either 
1200-2-5-92 (1) or (2).  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.93 FURTHER RESTRICTIONS ON THE USE OF RESPIRATORY PROTECTION 
EQUIPMENT 

(1) The Division may impose restrictions in addition to those in 1200-2-5-.91, 1200-2-5-.92 
and Schedule RHS 8-32 to: 

(a) Ensure that the respiratory protection program of the licensee is adequate to limit 
exposures of individuals to airborne radioactive materials; and 

(b) Limit the extent to which a licensee may use respiratory protection equipment 
instead of process or other engineering controls.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.94 THROUGH 1200-2-5-.99 RESERVED 

1200-2-5-.100 SECURITY OF STORED MATERIAL 

The licensee or registrant shall secure stored radiation sources against unauthorized access or removal.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 206. Administrative History: Original rule filed 
October 19, 1993; effective January 2, 1994.  

1200-2-5-.101 CONTROL OF MATERIAL NOT IN STORAGE 

The licensee shall control and maintain constant surveillance of radioactive material that is not in storage.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.102 THROUGH 1200-2-5-.109 RESERVED 

1200-2-5-.110 CAUTION SIGNS 

(1) Unless otherwise authorized by the Division, the standard radiation symbol prescribed by this 
chapter shall use the colors magenta, or purple, or black on yellow background. The symbol 
prescribed by this chapter is the three-bladed design:
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00 
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RADIATION SYMBOL 

(a) Cross-hatched area is to be magenta, or purple, or black; and 

(b) The background is to be yellow.  

(2) The color requirements of (1) do not apply to licensees and registrants who use conspicuously 
etched or stamped radiation symbols to label sources, source holders or device components 
containing sources of radiation that are subjected to high temperatures.  

(3) On or near the required signs and labels, the licensee or registrant may provide additional 
information to make individuals aware of potential radiation exposures and to minimize the 
exposures.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.111 POSTING REQUIREMENTS 

(1) The licensee or registrant shall post each radiation area with a conspicuous sign or signs 
bearing the radiation symbol and the words "CAUTION, RADIATION AREA." 

(2) The licensee or registrant shall post each high radiation area with a conspicuous sign or signs 
bearing the radiation symbol and the words "CAUTION, HIGH RADIATION AREA" or 
"DANGER, HIGH RADIATION AREA." 

(3) The licensee or registrant shall post each very high radiation area with a conspicuous sign or 
signs bearing the radiation symbol and words "GRAVE DANGER, VERY HIGH 
RADIATION AREA." 

(4) The licensee shall post each airborne radioactivity area with a conspicuous sign or signs 
bearing the radiation symbol and the words "CAUTION, AIRBORNE RADIOACTIVITY 
AREA" or "DANGER, AIRBORNE RADIOACTIVITY AREA."
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(5) Each area where radioactive material is used or stored in amounts exceeding 10 times that 
specified in Schedule RHS 8-31 shall be posted by the licensee with conspicuous sign(s) 
bearing the radiation symbol and the words "CAUTION, RADIOACTIVE MATERIAL(S)" 
or "DANGER, RADIOACTIVE MATERIAL(S)." 

(6) A licensee is not required to post caution signs in areas or rooms containing radioactive 
materials for periods of less than 8 hours, if each of the following conditions is met: 

(a) The materials are constantly attended during these periods by an individual who 
takes the precautions necessary to prevent the exposure of individuals to radiation or 
radioactive materials in excess of the limits established in this chapter; and 

(b) The area or room is subject to the licensee's control.  

(7) Rooms or other areas in hospitals that are occupied by patients are not required to be posted 
with caution signs pursuant to 1200-2-5-.111 provided that: 

(a) The patient is being treated with sealed sources or has been treated with unsealed 
radioactive material in quantities less than 30 millicuries (110 MBq) or the measured 
dose rate at 1 meter from the patient is less than 0.005 rem (0.05 mSv) per hour; and 

(b) There are personnel in attendance who will take the necessary precautions to: 

1. Prevent the exposure of individuals to radiation and radioactive material in 
excess of these Basic Standards; and 

2. Operate within the ALARA provisions of the licensee's radiation protection 
program.  

(8) A room or area is not required to be posted with a caution sign because of the presence of a 
sealed source provided the radiation level at 30 centimeters from the surface of the source 
container or housing does not exceed 0.005 rem (0.05 mSv) per hour.  

(9) A room containing medical or dental diagnostic x-ray equipment, restricted to use within the 
room, need not be posted as noted in 1200-2-5-.111(1) and (2) provided: 

(a) The registrant exercises control to ensure the patient will be the only person exposed 
to radiation levels exceeding the limits in these Basic Standards; and 

(b) Each room entrance is identified as an "X-ray Room".  

(10) Provided a room or area is not otherwise required to be posted under paragraphs (1) or (2) of 
this rule, a room or area will not have to be so posted because mobile or portable medical or 
dental diagnostic x-ray equipment is intermittently used between rooms and/or areas.  

(11) All radiation machines shall be clearly labeled at the control panel near the switch that 
ým!ýT~gizesj any remoteswitchd that encr-ize theaprtu.whte 

eneiize t_?.p .rAu nd at ..ny. re ot . ....... A.1 ...... .... *.... ................p ra . wit the......... -.....  
words "CAUTION -_RADIATION - THIS_ FQU__IPM•_E._T _PRODUCES RADIATION 
WHEN ENERGIZED" or "DANGER - RADIATION - THIS EQUIPMENT PRODUCES 
.R.A.DI . ATIO.. _..N W.. EN .ENERGIZ..... ..... .....'.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 206. Administrative History: Original rule filed 
October 19, 1993; effective January 2, 1994.  

1200-2-5-.112 RESERVED
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1200-2-5-.113 LABELING CONTAINERS

(1) The licensee shall ensure that each container of radioactive material bears a durable, clearly 
visible label bearing the radiation symbol and the words "CAUTION, RADIOACTIVE 
MATERIAL" or "DANGER, RADIOACTIVE MATERIAL." The label shall also provide 
sufficient information to permit individuals handling, using or in the vicinity of the containers 
to take precautions to avoid or minimize exposures. Such information may need to include, 
without limitation, the radionuclide(s) present, an estimate of the quantity of radioactivity, the 
date for which the activity is estimated, radiation levels, the kinds of material and the mass 
enrichment.  

(2) Prior to removal or disposal of empty uncontaminated containers to unrestricted areas, the 
licensee shall: 

(a) Remove or deface the radioactive material label; or 

(b) Otherwise clearly indicate that the container no longer contains radioactive materials.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5--114 EXEMPTIONS TO LABELING REQUIREMENTS 

(1) A licensee is not required to label: 

(a) Containers holding radioactive material in quantities less than the quantities listed in 
Schedule RHS 8-3 1; 

(b) Containers holding radioactive material in concentrations less than those specified in 
Table 3 of Schedule RHS 8-30; 

(c) Containers attended by an individual who takes the precautions necessary to prevent 
the exposure of individuals in excess of the limits established by this chapter; 

(d) Containers when they are in transport and packaged and labeled in accordance with 
the regulations of the U.S. Department of Transportation 12; 

(e) Containers that are accessible only to individuals authorized to handle, use or be in 
the vicinity of the containers, if the contents are identified to these individuals by a 
readily available written record. Examples of containers of this type are containers 
in locations such as water-filled canals, storage vaults or hot cells. The record shall 
be retained as long as the containers are in use for the purpose indicated on the 
record; or 

(f) Installed manufacturing or process equipment, such as reactor components, piping, 
and tanks.  

Authority: TC.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

12 Labeling of packages containing radioactive materials is required by the U.S. Department of Transportation (DOT) if the amount 

and type of radioactive material exceeds the limits for an excepted quantity or article as defined and limited by DOT regulations 49 
C.F.R. 173.403 (in) and (w) and 173.421-424.

September, 1999 (Revised) I



1200-2-5-.115 PROCEDURES FOR RECEIVING AND OPENING PACKAGES 

(1) Each licensee who expects to receive a package containing quantities of radioactive material 
in excess of a Type A quantity, as defined in 10 C.F.R. Part 71.4, shall make arrangements to 
receive: 

(a) The package when the carrier offers it for delivery; or 

(b) Notification of the arrival of the package at the carrier's terminal and to take 
possession of the package expeditiously.  

(2) Each licensee shall monitor the external surfaces of a package known to contain radioactive 
material for radioactive contamination and radiation levels if the package: 

(a) Is labeled as containing radioactive material; or 

(b) Has evidence of potential contamination, such as packages that are crushed, wet, or 
damaged.  

(3) The licensee shall monitor as soon as practical after receipt of the package. A package 
received at the licensee's facility during the licensee's normal working hours shall be 
monitored within 3 hours. If the package is not received during the licensee's normal 
working hours, monitoring shall occur no later than 3 hours after the beginning of the next 
working day.  

(4) The licensee shall immediately notify the final delivery carrier and the Division by telephone, 
telegram, mailgram, or facsimile when: 

(a) Removable radioactive surface contamination exceeds the limits of *** of these 
regulations; or 

(b) External radiation levels exceed the limits of *** of these regulations.  

(5) Each licensee shall: 

(a) Establish, maintain and retain written procedures for safely opening packages in 
which radioactive material is received; and 

(b) Ensure that the procedures are followed and that due consideration is given to special 
instructions for the type of package being opened.  

(6) Licensees transferring special form sources to or from a work site in licensee owned or 
operated vehicles are exempt from the contamination monitoring requirements of paragraph 
(2) of this rule. Licensees are not exempt from the requirement in (2) for surveying radiation 
levels to ensure that the source is still properly secured in its shield.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.116 THROUGH 1200-2-5-.119 RESERVED 

1200-2-5-.120 GENERAL DISPOSAL REQUIREMENTS 

(1) A licensee shall dispose of radioactive material only:
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(a) By transfer to an authorized recipient as provided in other chapters of these 
regulations; 

(b) By decay in storage; 

(c) By release in effluents within the limits in 1200-2-5-.60; or 

(d) As authorized under 1200-2-5-121, 1200-2-5-122, 1200-2-5-.123 or 1200-2-5
.124.  

(2) A person shall be specifically licensed to receive waste containing licensed material from 
other persons for: 

(a) Treatment prior to disposal; 

(b) Treatment or disposal by incineration; 

(c) Decay in storage; or 

(d) Disposal at a land disposal facility licensed under Chapter 1200-2-11.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.121 METHOD FOR GRANTING APPROVAL OF ALTERNATIVE DISPOSAL 
PROCEDURES 

(1) A licensee or applicant for a license may apply to the Division for approval of alternative 
procedures for disposal of radioactive material generated in the licensee's activities. Each 
application shall include: 

(a) A description of the waste that contains the radioactive material to be disposed, 
including the physical and chemical properties important to risk evaluation; 

(b) The proposed manner and conditions of waste disposal; 

(c) An analysis and evaluation of pertinent information about the environment of the 
disposal site; 

(d) The nature and location of other potentially affected licensed and unlicensed 
facilities; and 

(e) Analyses and procedures to ensure that doses are maintained ALARA and within the 
dose limits in this chapter.  

Authority: T.CA. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.122 DISPOSAL BY RELEASE INTO SANITARY SEWERAGE 

(1) A licensee may release radioactive material into sanitary sewerage if each of the following 
conditions is satisfied: 

(a) The material is readily soluble in water or is a readily dispersible biological material; 
and
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(b) The quantity of radioactive material the licensee releases into the sewer in any one 
month divided by the average monthly volume of water released into the sewer by 
the licensee does not exceed the concentration listed in Table 2, Column 2 of 
Schedule RHS 8-30; and 

(c) If more than one radionuclide is released, the following conditions shall also be 
satisfied: 

1. The license shall determine the fraction of the limit in Table 2, Column 2 of 
Schedule RHS 8-30 represented by its releases into sanitary sewerage. This 
shall be done by dividing the actual monthly average concentration of each 
radionuclide released by the licensee into the sewer by the concentration of that 
radionuclide listed in Table 2, Column 2 of Schedule RHS 8-30; and 

2. The sum of the fractions for each radionuclide required by (1)(c)l. of this rule 
does not exceed unity; and 

(d) The total quantity of licensed and other radioactive material that the licensee releases 
into the sanitary sewerage system in a year does not exceed: 

1. 5 curies (185 GBq) of hydrogen-3; 

2. 1 curie (37 GBq) of carbon-14; and 

3. 1 curie (37 GBq) of all other radioactive materials combined.  

(2) Excreta from individuals undergoing medical diagnosis or therapy with radioactive material 
are not subject to the limitations contained in (1) of this rule.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.123 TREATMENT OR DISPOSAL BY INCINERATION 

A licensee may treat or dispose of radioactive material by incineration only in the amounts and forms 
specified in 1200-2-5-.124 or as specifically approved by the Division pursuant to 1200-2-5-.121.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.124 DISPOSAL OF SPECIFIC WASTES 

(1) A licensee may dispose of the following radioactive material as if it were not radioactive: 

(a) 0.05 microcurie (1.85 kBq), or less, of hydrogen-3 or carbon-14 per gram of 
medium used for liquid scintillation counting; and 

(b) 0.05 microcurie (1.85 kBq), or less, of hydrogen-3 or carbon-14 per gram of animal 
tissue, averaged over the weight of the entire animal.  

(2) A licensee may not dispose of tissue under paragraph (l)(b) of this rule in a manner that 
would permit its use either as food for humans or as animal feed.  

(3) The licensee shall maintain records in accordance with 1200-2-5-. 137.

September, 1999 (Revised)

CHAPTER 1200-2-5

87



STANDARDS FOR PROTECTION AGAINST RADIATION

Authority: TC.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.125 TRANSFER FOR DISPOSAL AND MANIFESTS 

(1) This rule and Schedule RHS 8-33 concern low level radioactive waste and are to: 

(a) Control transfers Qf low-level radioactive waste bhy any waste generator, waste 
collector or waste processor licensee, as defined in Schedule RHS 8-33 of Rule 
1200-2-10-161, who ships low-level waste either directly. or indirectly througha 
waste collector or waste processor. to a licensed low-level land disposal facility as 
defined in Chapter 1200-2-11;

(b) Establish a manifest tracking system; and

(c) Supplement existing requirements concerning transfers and recordkeeping for those 
w~astes.  

(2) xAny licensee shippin2 radioactive waste intended for ultimate disposal at a licensed land 
disposal shall 4.oeunt the information required on U.S. NRC Uniform Low-leel 

Radioactive Waste Manifest and transfer this recorded manifest information to the intended 
consig!ce as specified in Section I of Schedule RHS 8-33.  

(3) Each shipment manifest shall include a certification by the waste generator as specified in 
Section 11 of Schedule RHS 8-33.  

(4) The waste generator, collector, processor, disposal facility operator, and each person involved 
in the transfer and disposal shall comply with the requirements specified in Section III of 
Schedule RHS 8-33.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.126 COMPLIANCE WITH ENVIRONMENTAL AND HEALTH PROTECTION 
REGULATIONS 

Nothing in these Basic Standards relieves the licensee from complying with other federal, state, and local 
regulations governing toxic or hazardous properties of waste materials.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.127 THROUGH 1200-2-5-.129 RESERVED 

1200-2-5-.130 GENERAL RECORDS PROVISIONS 

(1) Each licensee and registrant shall use the units: curie, rad, rem, including multiples and 
subdivisions, and shall clearly indicate the units of all quantities on records required by these 
Basic Standards.  

(2) Notwithstanding the requirements above in paragraph (I). when recording information on 
shipment manifestsas required in para graph 1200 2 .5 _5 2)[ infonnation shall be 
recorded in the International Systein of Units (11. or in SI and units as specified in paragralh 
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(3) The licensee or registrant shall make a clear distinction among the quantities entered on the 
records required by this chapter (e.g.; total effective. dose equivalent,. shallow-dose 
equivalent, lens dose equivalent, deep-dose equivalent, committed effective dose equivalent).  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-,131 RECORDS OF RADIATION PROTECTION PROGRAMS 

(1) Each licensee and registrant shall maintain records of the radiation protection program, 
including: 

(a) The provisions of the program; and 

(b) Audits and other reviews of program content and implementation.  

(2) The licensee or registrant shall retain the records required by (1)(a) of this rule until the 
Division terminates each pertinent license or registration requiring the record. The licensee or 
registrant shall retain the records required by (l)(b) of this rule for 3 years after the record is 
made.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.132 RECORDS OF SURVEYS 

(1) Each licensee and registrant shall maintain records showing the results of surveys and 
calibrations required by 1200-2-5-.70 and 1200-2-5-.115(2). The licensee or registrant 
shall retain these records for 3 years after the record is made.  

(2) The licensee or registrant shall retain each of the following records until the Division 
terminates each pertinent license or registration requiring the record: 

(a) Survey results used to determine the dose from external sources and to assess 
individual dose equivalents with or without individual monitoring data; 

(b) Results of measurements and calculations used to: 

I. Determine individual intakes of radioactive material; 

2. Assess internal intakes of radioactive material; and 

3. Assess internal dose; 

(c) Results of air sampling, surveys and bioassays required pursuant to 1200-2-5
.92(l)(c)1. and 2.; and 

(d) Results of measurements and calculations used to evaluate the release of radioactive 
effluents to the environment.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.
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1200-2-5-.133 DETERMINATION OF PRIOR OCCUPATIONAL DOSE 

IDeleted. ma rentv1wtcu~eo 
(1) For each individual who 4s likely to receive, in a year, an occupational dose requiring. - eleedrnye- acewa-d 

monitoring pursuant to 1200-2-5-.71, the licensee or registrant shall: area ml 

(a) Determine the occupational radiation dose received during the current year; and 

(b) Attempt to obtain the records of lifetime cumulative occupational radiation dose.  

(2) Prior to permitting an individual to participate in a planned special exposure, the licensee or 
registrant shall determine: 

(a) The internal and external doses from all previous planned special exposures; and 

(b) All doses in excess of the limits (including doses received during accidents and 
emergencies) received during the lifetime of the individual.  

(3) In complying with the requirements of (1) of this rule, a licensee or registrant may: 

(a) Accept, as a record of the individual's occupational dose for the current year, a 
written statement disclosing the nature and the amount of any occupational dose the 
individual may have received during the current year. Such statement shall be 
signed by the individual or the individual's most recent employer for work involving 
radiation exposure.  

(b) Accept, as the record of lifetime cumulative radiation dose, an up-to-date Form 
RHS 8-1H, or equivalent. Such form shall be signed by the individual and 
countersigned by an appropriate official of the most recent employer for work 
involving radiation exposure. If the individual is employed by a person other than 
the licensee or registrant, the countersignature shall be from the current employer.  

(c) From the most recent employer obtain reports of the individual's dose equivalent(s) 
for work involving radiation exposure. If the individual is employed by a person 
other than the licensee or registrant the report shall be from the individual's current 
employer. Reports may be obtained by telephone, telegram, electronic media or 
letter. The licensee or registrant shall request a written verification of the dose data 
if the authenticity of the transmitted report cannot be established.  

(4) The licensee or registrant shall record the exposure history together with all information 
required by (1) of this rule on Form RHS 8-1H1 , or other clear and legible record. The form 
or record shall show each period in which the individual received occupational exposure and 
be signed by the individual receiving the exposure.  

For each period for which the licensee or registrant obtains reports, the licensee or registrant 
shall use the dose shown in the report in preparing Form RHS 8-1H. For any period in which 
the licensee or registrant does not obtain a report, the licensee or registrant shall place a 
notation on Form RHS 8-1H indicating the periods of time for which data are not available.  

(5) If the licensee or registrant is unable to obtain a complete record of an individual's current 
and previously accumulated occupational dose, the licensee or registrant shall: 

13 Licensees or registrants are not required to reevaluate the separate external dose equivalents and internal committed dose 

equivalents or intakes of radionuclides assessed under 1200-2-5-.01 through 1200-2-5-.28. Futher, occupational exposure histories 
obtained and recorded on Form RHS 8-1 before January 1, 1994, would not have included effective dose equivalent, but may be used 
in the absence of specific information on the intake of radionuclides by the individual.
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(a) In establishing administrative controls under 1200-2-5-.50(6) for the current year, 
reduce the individual's allowable dose limit by 1.25 rems (12.5 mSv) for each 
quarter for which records were unavailable and the individual could have received 
occupational exposure; and 

(b) Not allow the individual to be available for planned special exposures.  

(6) The licensee or registrant shall retain the records on Form RHS 8-1H or equivalent until the 
Division terminates each pertinent license or registration requiring this record. The licensee 
or registrant shall retain records used in preparing Form RHS 8-1H for three (3) years after 
the record is made.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-,134 RECORDS OF PLANNED SPECIAL EXPOSURES 

(1) For each use of the provisions of 1200-2-5-.54 for planned special exposures, the licensee or 
registrant shall maintain records that describe: 

(a) The exceptional circumstances requiring the use of a planned special exposure; 

(b) The name of the management official who authorized the planned special exposure 
and a copy of the signed authorization; 

(c) What actions were necessary; 

(d) Why the actions were necessary; 

(e) How doses were maintained ALARA; and 

(f) What individual and collective doses were expected to result, and the doses actually 
received in the planned special exposure.  

(2) The licensee or registrant shall retain the records until the Division terminates each pertinent 
license or registration requiring these records.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-135 RECORDS OF INDIVIDUAL MONITORING RESULTS 

(1) Each licensee and registrant shall maintain records of doses received: 

(a) By all individuals for whom monitoring was required pursuant to 1200-2-5-.71 and 

(b) During the planned special exposures, accidents and emergency conditions.  

(2) These records shall include14, when applicable: 

(a) The deep-dose equivalent to the whole body, -.ens-dose equivalent, shallow-dose -i Deleted, eye 

equivalent to the skin and shallow-dose equivalent to the extremities; and 

14 Assessments of dose equivalent and records made using units in effect before the licensee's or registrant's adoption of 1200-2-5-.30 

through 1200-2-5-.160 need not be changed.
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(b) The estimated intake or body burden of radionuclides (see 1200-2-5-.51); 

(c) The committed effective dose equivalent assigned to the intake or body burden of 
radionuclides; 

(d) The specific information used to calculate the committed effective dose equivalent 
pursuant to 1200-2-5-.53(3); 

(e) The total effective dose equivalent when required by 1200-2-5-5 1; and 

(f) The total of the deep-dose equivalent and the committed dose to the organ receiving 
the highest total dose.  

(3) The licensee or registrant shall make entries of the records specified in (1) of this rule at least 
annually.  

(4) The licensee or registrant shall maintain the records: 

(a) On Form RHS 8-2C and in accordance with its instructions, or 

(b) In clear and legible form containing all information required by Form RHS 8-2C.  

(5) The records required under this rule should be protected from public disclosure because of 
their personal privacy nature. These records are protected when transferred to the Division 
under the regulations in 1200-2-4-.10.  

(6) The licensee or registrant shall maintain the records of dose to an embryo/fetus with the 
records of dose to the declared pregnant woman. The declaration of pregnancy shall also be 
kept on file, but may be maintained separately from the dose records.  

(7) The licensee or registrant shall retain each required form or record until the Division 
terminates each pertinent license or registration requiring the record.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.136 RECORDS OF DOSE TO INDIVIDUAL MEMBERS OF THE PUBLIC 

(1) Each licensee and registrant shall maintain records sufficient to demonstrate compliance with 
the dose limit for individual members of the public (see 1200-2-5-.60).  

(2) The licensee or registrant shall retain the records required by (1) of this rule until the Division 
terminates each pertinent license or registration requiring the record.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.137 RECORDS OF WASTE DISPOSAL 

(1) Each licensee shall maintain records of the disposal of radioactive materials made under 
1200-2-5-.121, 1200-2-5-.122, 1200-2-5-.123, 1200-2-5-.124, Chapter 1200-2-11 and 
disposal by burial in soil, including burials authorized before May 12, 198615.  

15 A previous 1200-2-5-19 permitted burial of small quantities of radioactive materials in soil before May 12, 1986 without specific 
Division Authorization.
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(2) The licensee shall retain the records required by (1) of this rule until the Division terminates 
each pertinent license requiring the record.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.138 RECORDS OF TESTING ENTRY CONTROL DEVICES FOR VERY HIGH 
RADIATION AREAS 

(1) Each licensee and registrant shall maintain records of tests made under 1200-2-5-.82(l)(1)I, 
2, and 3 on entry control devices for very high radiation areas. These records shall include 
the date, time, and results of each such test of function.  

(2) The licensee or registrant shall retain the records required by (1) of this rule for three (3) 
years after the record is made.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.139 FORM OF RECORDS 

Each record required by this chapter shall remain legible throughout the retention period. The record may 
be the original or a reproduced copy or a microform provided that the copy or microform is authenticated 
by authorized personnel. The microform shall be capable of producing a clear copy throughout the 
retention period. The record may also be stored in electronic media capable of producing legible, accurate, 
and complete records during the retention period. Records such as letters, drawings, and specifications 
shall include all pertinent information, such as stamps, initials, and signatures. The licensee or registrant 
shall maintain adequate safeguards against tampering with and loss of records.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.140 REPORTS OF THEFT OR LOSS OF LICENSED MATERIAL 

(1) Telephone reports.  

(a) Each licensee shall report: 

1. Immediately after learning of any lost, stolen or missing radioactive material: 

(i) In an aggregate quantity equal to or greater than 1,000 times the quantity 
specified in Schedule R-S 8-31; and 

(ii) Under such circumstances that it appears to the licensee that an exposure 
could result to persons in unrestricted areas; or 

2. Within 30 days after learning of any lost, stolen or missing radioactive material: 

(i) In a quantity greater than 10 times the quantity specified in Schedule 
RHS 8-31; and 

(ii) That is still missing at this time.  

(b) Reports shall be made to the Division, telephone (615) 532-0364, during the hours 
of 7:00 a.m. Central Time to 4:30 p.m. Central Time except weekends and holidays.
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At all other times, reports can be made through the Tennessee Emergency 
Management Agency (615) 741-0001.  

(2) Written reports 

(a) Each licensee required to make a report under (1) of this rule shall, within 30 days 
after making the telephone report, make a written report setting forth the following 
information: 

1. A description of the radioactive material involved, including kind, quantity and 
chemical and physical form; 

2. A description of the circumstances under which the loss, theft or misplacement 
occurred; 

3. A statement of disposition, or probable disposition, of the radioactive material 
involved; 

4. Exposures of individuals to radiation and the circumstances under which the 
exposures occurred; 

5. The possible total effective dose equivalent to persons in unrestricted areas; 

6. Actions that have been taken, or will be taken, to recover the material; and 

7. Procedures or measures that have been, or will be, adopted to ensure against a 
recurrence of the loss, theft or misplacement of radioactive material.  

(b) Reports shall be made to the Division of Radiological Health, L&C Annex, 3rd 
Floor, 401 Church Street, Nashville, TN 37243-1532.  

(3) If after filing the written report, the licensee learns of additional substantive information the 
licensee shall report such additional information within 30 days.  

(4) Each report filed with the Division shall list for each individual exposed: 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.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.141 NOTIFICATION OF INCIDENTS 

(1) Immediate notification. Notwithstanding other requirements for notification the requirements 
of this rule are controlling. Licensees and registrants shall notify the Division as soon as 
possible but not later than four (4) hours after discovery that a source of radiation possessed 
by the licensee or registrant has caused, may have caused or threatens to cause any of the 
following: 

(a) An individual to receive: 

1. A total effective dose equivalent of 25 rems (0.25 Sv) or more; 

2. Ajens dose equivalent of 75 reins (0.75 Sv) or more; or
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3. A shallow-dose equivalent to the skin or extremities of 250 rads (2.5 Gy) or 
more; 

(b) The release of radioactive material that could cause an individual present for 24 
hours to receive five times or more the annual occupational limit on intake. This 
does not apply to locations where personnel are not normally stationed during 
routine operations, such as hot-cells or specific process enclosures; or 

(c) Prevention of immediate protective actions necessary to avoid exposure to radiation 
or releases that could exceed regulatory limits (events may include fires, explosions, 
toxic gas releases, etc.).  

(2) Twenty-four hour notification. Licensees and registrants shall notify the Division within 24 
hours after discovery that a source of radiation possessed by the licensee or registrant may 
have caused or threatens to cause any of the following: 

(a) An individual to receive, in a period of 24 hours: 

I. A total effective dose equivalent exceeding 5 rems (0.05 Sv), 

2. AJ!Lnsdose equivalent exceeding_15 reins (0.15 Sv), or ................  

3. A shallow-dose equivalent to the skin or extremities exceeding 50 rems (0.5 
Sv); 

(b) The release of radioactive material that could cause an individual present for 24 
hours to receive an intake exceeding one annual occupational limit on intake. This 
does not apply to locations where personnel are not normally stationed during 
routine operations, such as hot-cells or specific process enclosures; or 

(c) Any of the following events involving licensable material: 

1. An unplanned contamination event that: 

(i) Requires restricted access to the contaminated area for more than 24 
hours. Restriction may be by imposing additional radiological controls or 
by prohibiting entry into the area; 

(ii) Involves a quantity of material greater than five times the lowest annual 
limit on intake specified for the material in Schedule RHS 8-30 of 1200
2-5; and 

(iii) Restricts access to the area for a reason other than to allow isotopes with 
a half-life of less than 24 hours to decay prior to decontamination.  

2. An event in which equipment is disabled or fails to function as designed when: 

(i) The equipment is required by regulation or license condition to: 

(I) Prevent releases exceeding regulatory limits, 

(II) Prevent exposures to radiation exceeding regulatory limits, or 

(III) Mitigate the consequences of an accident;
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(ii) The equipment is required to be available and operable when it is 
disabled or fails to function; and 

(iii) No equipment meeting the same performance standards is immediately 
available, operable and capable of performing the required safety 
function.  

3. An event that requires unplanned medical treatment at a medical facility of an 
individual with spreadable radioactive contamination on the individual's 
clothing or body.  

4. An unplanned fire or explosion damaging any licensable material or any device, 
container or equipment containing licensable material when: 

(i) The quantity of material involved exceeds five times the lowest annual 
limit on intake specified for the material in Schedule RHS 8-30 of 1200
2-5, and 

(ii) The damage affects the integrity of the licensable material or any device, 
container or equipment containing licensable material.  

(3) Preparation and submission of reports. Licensees and registrants shall make reports in 
response to the requirements of this section as follows: 

(a) Licensees and registrants shall make reports required by paragraphs (1) and (2) of 
this rule by telephone to the Division.  

1. The telephone number for the Division is: 

(615) 532-0364 7:00 a.m. Central Time to 4:30 p.m. Central Time except 
weekends and holidays 

(615) 741-0001 Tennessee Emergency Management Agency at all other 
times.  

2. To the extent that the information is available at the time of notification, the 
information provided in these reports shall include: 

(i) The caller's name and call back telephone number; 

(ii) A description of the event, including date and time; 

(iii) The exact location of the event; 

(iv) The isotopes, quantities, and chemical and physical form of the licensable 
material involved; and 

(v) Any personnel radiation exposure data available.  

(b) Written report. Licensees and registrants who make a report required by paragraph 
(1) or (2) of this rule shall submit a written follow-up report within 30 days of the 
initial report. This requirement may be satisfied by submitting written reports 
prepared under other regulations that contain all necessary information and are 
appropriately distributed. Licensees and registrants shall send these written reports
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to the Division at the address given in 1200-2-4-.07. The reports shall include the 
following: 

1. A description of the event, including the probable cause and the manufacturer 
and model number (if applicable) of any equipment that failed or malfunctioned; 

2. The exact location of the event; 

3. The isotopes, quantities, and chemical and physical forms of the licensable 
material involved; 

4. Date and time of the event; 

5. Corrective actions taken or planned and the results of any evaluations or 
assessments; and 

6. For each individual exposed: 

(i) The name, Social Security number and date of birth. The report shall be 
prepared so that this information is stated in a separate and detachable 
part, and 

(ii) The extent of exposure of each individual without identification of 
individuals by name.  

(4) This rule does not include doses that result from, and are within the limits for, planned special 
exposures reported under 12-2-5-. 144.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

RESERVED 
1200-2-5-.142 ,1EPORTS TO INDIVIDUALS OF EXPOSURE TO RADIATION 

(1) ......Licensees and registrants shall rport rad1iation exposure data or an individual. incldn th 

results of any measurements, analyses and calculations of radioactive material deposited or 
retained in the body of an individual, as specified in this rule, 

(2) Each licensee or registrant, at the request of any worker, shall advise such worker annually of the 
worker's exposure to sources of radiation as shown in records maintained by the licensee or 
registrant pursuant to Rule 1200-2-5-.135.  

j3 Each licensee or reistrntL, _t hrge equest of a w'orkejr orerl_ _eng agedl in licensedor r.ggistered 
activities controlled by the licensee or registrant, shall furnish to the worker a report of the 
individual's exposure to sources of radiation: 

(a) L. As shown in records maintained byi the licensee or registrant pursuant to 
Rule 1 20G 2 5- . )135 -or- each tor.l okr*w~rqie A be S................ ........... .... ...._. .................. •: . --: : --.. ..3 .....5._.f.• ._ .... ..... _. "- • a . _L e . _ , . . .. .. s _.. .e .U ..... ....... ..  

monitored under the provisions of Rule 1200-2-5-41; and 

2. For each Year the worker was reauiredybe monitored uinder-the requirem-nents 
in effect before Januarv 2. 1993.  

(b) This report shall:
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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.  

2. Covet the period that the w_'orker's activities involved exposure-to sources of 
radiation licensed or registered by the Division; and 

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

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

(4) When a licensee or registrant is required under Rule 1200--2 -5 -143 to report to the Division any 
exposure of an identified ccutpationatll _posed individual or an identified member of the Pbilic 
to sources of radiation, the licensee or registrant shall also provide a copy of the report submitted 
to the Division to the individual. Such report shall be transmitted at a time not later than the 
transmittal to the Division.  

•,1 At the reqesofawrrwh isg tm natn ernplovimen withthe licensee. or registrant that 

involved radiation dose. or of a worker who, while employed by another tf~rson, is terminating 
assignment to work involving radiation dose in the licensee's or registrant's facility during the 
currn year. each licensee or regiistrant shall Provide at termination toec okr rto 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 ~ I mnt resi&ult,% are not available at thast time.th lie e rgstrAnt shall proxij&. p 
written estimate of the dose. Estimated doses shall be clearly indicated as such.  

(6) Reports stibmitted under this rule shall: 

.(hi Be in writing: 

.- Inc!lude .appropriate identifying data such as the nam of the licensee or registrant, the 

name of the individual and the individual's social security number: 

(c) Include the individual's radiation exposure information: and 

te) Imnclude data and results obtained under Divisionregulations. or conditions, as shown in 
records maintained by the licensee or registrant under Division regulations 

(d) ...... C.onja the ftoljowing statement: 

This report is furnished to you under the provisions of the Division of Radiological 
Health of the Tennessee Department of Environment and Conservation regulations 
entitled "State Resmit~iops for. Prtection Agzajnst Radiation." You should Preserve this 

A ~ ~h o t . :...C A .. ........................, "."- - 0Z .e-.t• eq .-.•.-.".-.d ".. .......- L ,.2- ........ ..a ..................... ....................... .... ......... ........ ................ ....  reporEtL b future reference.  
~tFormatted 

Ag(utwityL C . 4 1 f)et sea. an 69 -202 203 and 20~6. .....  

1200-2-5-.143 REPORTS OF EXPOSURES, RADIATION LEVELS, AND CONCENTRATIONS 
OF RADIOACTIVE MATERIAL EXCEEDING THE LIMITS 

(1) In addition to the notification required by 1200-2-5-.141, each licensee and registrant shall 
submit a written report within 30 days after learning of any of the following occurrences:
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(a) Any incident for which notification is required by 1200-2-5-. 141; 

(b) Doses in excess of any of the following: 

1. The occupational dose limits for adults in 1200-2-5-.50; 

2. The occupational dose limits for minors in 1200-2-5-55; 

3. The limits for an embryo/fetus of a declared pregnant woman in 1200-2-5-.56; 

4. The limits for an individual member of the public in 1200-2-5-.60;, .... ...........  

5. Any applicable limit in the license or registration; or 

6 The ALARA constraints for air emissions established under paragraph 1200-2
5 -. 40t4)- or 

(c) Levels of radiation or concentrations of radioactive material in: 

1. A restricted area in excess of any applicable limit in the license or registration; 
or

-I Deleted: or

2. An unrestricted area in excess of 10 times any limit set forth in these Basic 
Standards, the license or registration; whether or not there is exposure of any 
individual in excess of the limits in 1200-2-5-60).  

(d) Levels of radiation or releases of radioactive material exceeding EPA's generally 
applicable environmental standards in 40 C.F.R. 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 (1) of this rule shall describe the extent of exposure of 
individuals to radiation and radioactive material, including, as appropriate: 

1. Estimates of each individual's dose; 

2. The levels of radiation and concentrations of radioactive material involved; 

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

4. Corrective steps taken or planned to ensure against a recurrence, including the 
schedule for achievingj,,nfo.nace with applicable limits, ALARA constraints.. Deleted: compliance 
generally applicable environmental standards, and associated license or 
registration conditions_ - -.- - l 

Deleted: These should include the 
- schedule for achieving compliance with 

.. . . . . . . ... . . ..................... .... ... .. . -lim its, generally applicable 
( environmental standards, and license or 

(b) Each report filed -pnderpararh 1200-25 - .143(1, shall include for each registration conditions.  
occupationally overexposed individual ; the name, Social Security account number, Deleted:......ant.to 
and date of birth. The report shall be prepared so that this information is stated in a • pursuant 

separate and detachable part. . Deleted: of this rule 

"Deleted: exposed

16 With respect to the limit for the embryo/fetus (1200-2-5-.56), the identifiers should be those of the declared pregnant woman..
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(3) All licensees or registrants who make reports under (1) of this rule shall submit the report in 
writing to the Division of Radiological Health, L&C Annex, 3rd Floor, 401 Church Street, 
Nashville, TN 37243-1532.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994. Amendment filed October 16, 1996; effective 
December 30, 1996.  

1200-2-5--.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 1200-2-5-.134.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

i Deleted: THROUGH 1200-2-5-.149 
1200-2-5--.1454NOTIFICATIONS, RECORDS AND REPORTS OF MISADMINISTRATIOR,- ........ 0. _' _:RERVD k 1 7-ýDeleted: RESERVED 

(I) For a misadministration: 

(a) The licensee shall notify by telephone the Division at the number given in Rule 120W-2
4-0.7 no later than the next calendar day after discovery of the misadministration.  

(b) The licensee shall submit a written report to the Division at the address given in Rule 
1200--2-4-.07 within 15 days after discovery of the misadministration.  

I . The written report shall include: 

(i) The licensee's name, 

(ii) The prescribing physician's name, 

(iii) A brief description of the event 

Iýj:y ...... N bhy theene t occurred, 

1y he effect on the individual who received the miniadmninistration, 

viO What improvements are needed to prevent recurrence.  

(vii) Actions taken to prevent recurrence, 

(viii) Whether the licensee notified the individual (or the individuals 
responsible relative or guardian) and if not. why not, and if there was 

notification. what information was_p•rovided.  

2. - Thereport shall not contain the individual's name or ai•y other information that 
could lead to identification of the individual.  

3. To meet the requirements of this rule, the notification of the individual receivine 
the misadministration may be made instead to that individual's responsible 
relative or auardian•_n•ven a._p r. riate.
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(c) The licensee shall notiLy the referring physician and also notify the individual receiving 
the misadministration of the misadministration no later than 24 hours after its discovery.  
uinless the refertinig-physician personally informs the licensee either that he will inform 
the individual or that. based on medical judgement, telling the individual would be 
harmiful. The licensee is not reauired to notify the individtual withouit first consultiný_th 
referring.2ph.ys.ician. If the referng._4hsician or the individual receiving_ the 

misadministration cannot be reached within 24 hours, the licensee shall notify the 
individual as soon as possible thereafter. The licensee may not delay anyall pit 

medical care for the individual. including aii_ necessar_ryemedial care becatuse of the 
misadministration. because of any delay in notification.  

(d) If the individual was notified, the licensee shall also fttrnish, within 15 days after 
discovery of the mi sad mini stration, a written rottoheididabysending either: 

1. A copy of the report that was submitted to the Division; or 

2. A brief description of both the event and the consequences xa they may affect 
the individual, provided a statement is included that the report submitited to the 
Division can be obtained from the licensee.  

E~ Fach licensee shall retain a recotd of each moisadministration for fie 1t'Ler.Tercr hl 
contain: 

I. The names of all individuals involved (including the prescribing physician.  
allied health personnel, the individual who received the misadministration and 
that individual'sreernphica (picbX 

.2 .... .. _.. ...... The ididal.. soalr urity numhe1r or•. ot idniiain if one- ha s 
been assigned.  

f. .. A brief describtion of the msamnissa on. •hy it occutrre the effect on the 

individual, imiprovemnents needed to prevent recurrence and the actions taken to 
prevent recurrence.  

(3t Aside from the notification requirement, nothing in this section affects any rights or duties of 
liienfsee .ndphvsicians in relation to each othe to individuals receivijngmisadrinistrations, or 
to that individuals responsible relatives or guardians.  

- Formatted 

AR~hOT!m~f5-i201.QLet se and 6.8-202--203 and 206.  

1204-2-5-.146 TIIROUIGH 1200-2-5-.149 RESERVED 

1200-2-5-.150 APPLICATIONS FOR EXEMPTIONS 

The Division may, upon application by a licensee or registrant or upon its own initiative, grant a specific 
written exemption from these Basic Standards if the Division determines the exemption is authorized by 
law and would not result in undue hazard to life or property.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.
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1200-2-5-.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. CA. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.  

1200-2-5-.152 THROUGH 1200-2-5-.159 RESERVED 

1200-2-5-.160 VIOLATIONS 

A violation of any of these Basic Standards subjects the violator to possible civil and criminal penalties.  

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.
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1200-2-5-.161 SCHEDULES

RHS 8-30 

ANNUAL LIMITS ON INTAKE (ALIS) AND DERIVED AIR CONCENTRATIONS (DACS) OF 
RADIONUCLIDES FOR OCCUPATIONAL EXPOSURE; EFFLUENT CONCENTRATIONS; 

CONCENTRATIONS FOR RELEASE TO SANITARY SEWERAGE 

Introduction 

For each radionuclide, Table 1 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 .tm (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 of less than 10 days, for W from 10 to 
100 days, and for Y greater than 100 days. Table 2 provides concentration limits for airborne and liquid 
effluents released to the general environment.  

Notation: 

The values in Tables 1 and 2 are presented in the computer "E" notation. In this notation a value of 6E-02 
represents a value of 6 x 10-2 or 0.06, 6E+2 represents 6 x 102 or 600, and 6E+0 represents 6 x 100 or 6.  

Table I "Occupational Values" 

Note that the columns in Table 1 of this schedule captioned "Oral Ingestion ALL," "Inhalation ALl," and 
"DAC," are applicable to occupational exposure to radioactive material.  

The ALIs in this schedule are the annual intakes of given radionuclide by "Reference Man" which would 
result in either (1) a committed effective dose equivalent of 5 rem (0.05 Sv), stochastic ALI, or (2) a 
committed dose equivalent of 50 rem (0.5 Sv) to an organ or tissue, non-stochastic ALI. The stochastic 
ALIs were derived to result in a risk, due to irradiation of organs and tissues, comparable to the risk 
associated with deep dose equivalent to the whole body of 5 rem (0.05 Sv). The derivation includes 
multiplying the committed dose equivalent to an organ or tissue by a weighting factor, WT. This weighting 
factor is the proportion of the risk of stochastic effects resulting from irradiation of the organ or tissue, T, to 
the total risk of stochastic effects when the whole body is irradiated uniformly. The values of WT are listed 
under the definition of weighting factor in 1200-2-5-.32. The non-stochastic ALIs were derived to avoid 
non-stochastic effects, such as prompt damage to tissue or reduction in organ function.  

A value of WT = 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 GI tract - stomach, small intestine, upper large intestine, and 
lower large intestine - are to be treated as four separate organs.  

Note that the dose equivalents for extremities (hands and forearms, feet and lower legs), 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.  

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

LLI wall = lower large intestine wall; 

St. wall = stomach wall;
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Blad wall = bladder wall; and 

Bone surf = bone surface.  

The use of the ALIs listed first, the more limiting of the stochastic and non-stochastic ALIs, 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 ALI is limiting, use 
of that non-stochastic ALI is considered unduly conservative, the licensee may use the stochastic ALI to 
determine the committed effective dose equivalent. However, the licensee shall also ensure that the 50 rem 
(0.5 Sv) dose equivalent limit for any organ or tissue is not exceeded by the sum of the external deep dose 
equivalent plus the internal committed dose equivalent to that organ, not the effective dose. For the case 
where there is no external dose contribution, this would be demonstrated if the sum of the fractions of the 
nonstochastic ALIs (ALI.) that contribute to the committed dose equivalent to the organ receiving the 
highest dose does not exceed unity, that is, Y (intake (in uCi) of each radionuclide/ALIl) < 1.0. If there is 
an external deep dose equivalent contribution of Hd, then this sum must be less than I - (Hd/50), instead of 
being < 1.0.  

The derived air concentration (DAC) values are derived limits intended to control chronic occupational 
exposures. The relationship between the DAC and the ALl is given by: 

DAC = ALl (in uCi) / (2000 hours per working year x 60 minutes/hour x 2 x I0W ml per 
minute) = [ALl / 2.4 x 109] uCi/ml, 

where 2 x 104 ml is the volume of air breathed per minute at work by Reference Man under working 
conditions of light work.  

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

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

The values of ALl and DAC do not apply directly when the individual both ingests and inhales a 
radionuclide, when the individual is exposed to a mixture of radionuclides by either inhalation or ingestion 
or both, or when the individual is exposed to both internal and external radiation. See 1200-2-5-51.  
When an individual is exposed to radioactive materials which fall under several of the translocation 
classifications (Class D, Class W, or Class Y ) of the same radionuclide, the exposure may be evaluated as 
if it were a mixture of different radionuclides.  

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

Table 2 "Effluent Concentrations" 

The columns in Table 2 of this schedule captioned "Effluents," "Air," and "Water" are applicable to the 
assessment and control of dose to the public, particularly in the implementation of the provisions of 1200
2-5-61. The concentration values given in Columns 1 and 2 of Table 2 are equivalent to the radionuclide 
concentrations which, if inhaled or ingested continuously over the course of a year, would produce a total 
effective dose equivalent of 0.05 rem (50 mrem or 0.5 mSv).
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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 ALI was used in deriving the corresponding 
airborne effluent limit in Table 2. 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 2, Column 1 were derived by one of two methods. For those 
radionuclides for which the stochastic limit is governing, the occupational stochastic inhalation ALl was 
divided by 2.4 x 169, 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 5 rem (0.05 
Sv) annual occupational dose limit to the 0.1 rem limit for members of the public, a factor of 3 to adjust for 
the difference in exposure time and the inhalation rate for a worker and that for members of the public; and 
a factor of 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 2 for age considerations is not warranted in the 
submersion case.  

The water concentrations were derived by taking the most restrictive occupational stochastic oral ingestion 
ALI and dividing by 7.3 x 107. The factor of 7.3 x 107 (ml) includes the following components: the factors 
of 50 and 2 described above and a factor of 7.3 x 105 (ml) which is the annual water intake of Reference 
Man.  

Note 2 of this schedule provides groupings of radionuclides which are applicable to unknown mixtures of 
radionuclides. These groupings, including occupational inhalation ALIs and DACs, air and water effluent 
concentrations and sewerage, 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 3 "Releases to Sewers" 

The monthly average concentrations for release to sanitary sewerage are applicable to the provisions in 
D.1003. The concentration values were derived by taking the most restrictive occupational stochastic oral 
ingestion ALI and dividing by 7.3 x 106(ml). The factor of 7.3 x I06 (ml) is composed of a factor of 7.3 x 
105 (ml), the annual water intake by Referene Man, and a factor of 10, such that the concentrations, if the 
sewage released by the licensee were the only source of water ingested by a Reference Man during a year, 
would result in a committed effective dose equivalent of 0.5 rem.
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LIST OF ELEMENTS 

Atomic Atomic 
Name Symbol Number Name Symbol Number 
Actinium Ac 89 Mercury Hg 80 
Aluminum Al 13 Molybdenum Mo 42 
Americium Am 95 Neodymium Nd 60 
Antimony Sb 51 Neptunium Np 93 
Argon Ar 18 Nickel Ni 28 
Arsenic As 33 Niobium Nb 41 
Astatine At 85 Osmium Os 76 
Barium Ba 56 Palladium Pd 46 
Berkelium Bk 97 Phosphorus P 15 
Beryllium Be 4 Platinum Pt 78 
Bismuth Bi 83 Plutonium Pu 94 
Bromine Br 35 Polonium Po 84 
Cadmium Cd 48 Potassium K 19 
Calcium Ca 20 Praseodymium Pr 59 
Californium Cf 98 Promethium Pm 61 
Carbon C 6 Protactinium Pa 91 
Cerium Ce 58 Radium Ra 88 
Cesium Cs 55 Radon Rn 86 
Chlorine Cl 17 Rhenium Re 75 
Chromium Cr 24 Rhodium Rh 45 
Cobalt Co 27 Rubidium Rb 37 
Copper Cu 29 Ruthenium Ru 44 
Curium Cm 96 Samarium Sm 62 
Dysprosium Dy 66 Scandium Sc 21 
Einsteinium Es 99 Selenium Se 34 
Erbium Er 68 Silicon Si 14 
Europium Eu 63 Silver Ag 47 
Fermium Fm 100 Sodium Na 11 
Fluorine F 9 Strontium Sr 38 
Francium Fr 87 Sulfur S 16 
Gadolinium Gd 64 Tantalum Ta 73 
Gallium Ga 31 Technetium Tc 43 
Germanium Ge 32 Tellurium Te 52 
Gold Au 79 Terbium Tb 65 
Hafnium Hf 72 Thallium TI 81 
Holmium Ho 67 Thorium Th 90 
Hydrogen H I Thulium Tm 69 
Indium In 49 Tin Sn 50 
Iodine I 53 Titanium Ti 22 
Iridium Ir 77 Tungsten W 74 
Iron Fe 26 Uranium U 92 
Krypton Kr 36 Vanadium V 23 
Lanthanum La 57 Xenon Xe 54 
Lead Pb 82 Ytterbium Yb 70 
Lutetium Lu 71 Yttrium Y 39 
Magnesium Mg 12 Zinc Zn 30 
Manganese Mn 25 Zirconium Zr 40 
Mendelevium Md 101

September, 1999 (Revised)

CHAPTER 1200-2-5

106



STANDARDS FOR PROTECTION AGAINST RADIATION

Col. I 
Oral 
Ingestion 
ALl 
(PCi)

Table I 
Occupational Values 

Col. 2 Col. 3 
Inhalation 

ALI DAC 
(ICi) (pCi/ml)

Table II 
Effluent 

Concentrations 

Col. I Col. 2 

Air Water 
(PCi/mn) (PCi/rrn)

Water, DAC includes skin 
absorption 8E+4 8E+4 2E-5 IE-7 IE-3 
Gas (HT or 712) SubmersionI: Use above values as HT and T2 oxidize in air and in the body to HTO.

4 Beryllium-7 W, all compounds except 
those given for Y 
Y, oxides, halides, and 
nitrates 

4 Beryllium-10 W, see 7Be 

Y, see 7Be

6 Carbon-11
2 

6 Carbon-14

Monoxide 
Dioxide 
Compounds 

Monoxide 
Dioxide 
Compounds

9 Fluorine-182 D, fluorides of H, Li, Na, 
K, Rb, Cs, and Fr 

W, fluorides of Be, Mg, 

Ca, Sr, Ba, Ra, Al, Ga, In, 
TI, As, Sb, Bi, Fe, Ru, Os, 
Co, Ni, Pd, Pt, Cu, Ag, Au, 
Zn, Cd, Hg, Sc, Y, Ti, Zr, 
V, Nb, Ta, Mn, Tc, and Re 
Y, lanthanum fluoride 

II Sodium-22 D, all compounds 

I I Sodium-24 D, all compounds 

12 Magnesium-28 D, all compounds except 
those given for W 
W, oxides, hydroxides, 
carbides, halides, and 
nitrates 

13 Aluminum-26 D, all compounds except 
those given for W 
W, oxides, hydroxides, 
carbides, halides, and 
nitrates 

14 Silicon-31 D, all compounds except 
those given for W and Y 
W, oxides, hydroxides, 
carbides, and nitrates 
Y, aluminosilicate glass 

14 Silicon-32 D. see 
3
"Si

4E+4 

1E+3 
LLI wall 
(IE+3) 

4E+5 

2E+3 

5E+4 
St wall 
(5E+4)

2E+4 

2E+4 

2E+2

9E-6 

8E-6 

6E-8

IE+I 6E-9

IE+6 
6E+5 
4E+5 

2E+6 
2E+5 
2E3+3

5E-4 
3E-4 
2E-4 

7E-4 
9E-5 
IE-6

3E-8 

3E-8 

2E-10 

2E-11 

2E-6 
9E-7 
6E-7 

2E-6 
3E-7 
3E-9

6E-4 

2E-5 

6E-3 

3E-5

7E+4 3E-5 1E-7

7E-4

9E+4 
8E+4 

4E+2 6E+2 

4E+3 5E+3

7E+2 2E+3

4E-5 
3E-5 

3E-7 

2E-6

1E-7 
IE-7 

9E-10 

7E-9

6E-6 

5E-5

7E-7 2E-9 9E-6

IE+3 5E-7 2E-9

4E+2

9E+3 

2E+3

6E+I 

9E+I 

3E+4 

3E+4 
3E+4 

2E+2

3E-8 9E-11 6E-6 

4E-8 IE-10

IE-5 

I E-5 
IE-5 

IE-7

4E-8 

5F-8 
4E-8 

3E-10

IE-4
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W, see 31Si 
Y, see 31Si 

15 Phosphorus-32 D, all compounds except 
phosphates given for W 
W, phosphates of Zn

2
+, 

S3+, Mg+, Fe
3
+, Bi

3
+, and 

lanthanides 

15 Phosphorus-33 D, see 31p 
W, see '2P 

16 Sulfur-35 Vapor 
D, sulfides and sulfates 
except those given for W

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

17 Chlorine-36 D, chlorides of H, Li, Na, 
K, Rb, Cs, and Fr 
W, chlorides of 
lanthanides, Be, Mg, Ca, 
Sr, Ba, Ra, Al, Ga, In, T1, 
Ge, Sn, Pb, As, Sb, Bi, Fe, 
Ru, Os, Co, Rh, It, Ni, Pd, 
Pt, Cu, Ag, Au, Zn, Cd, 
Hg, Sc, Y, Ti, Zr, Hf, V, 
Nb, Ta, Cr, Mo, W, Mn, 
Tc, and Re 

17 Chlorine-38
2

D, see sCl

W, see 36C1 

17 Chlorine-392 D, see 'CI

18 

18 

18 

19 

19 

19 

19

Argon-37 

Argon-39 

Argon-41 

Potassium-40 

Potassium-42 

Potassium-43 

Potassium-44'

19 Potassium-45'

W, see 
3
6C1 

Submersionl 

Submersion1 

Submersion1 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds

LLI wsa 
(3E+3)

6E+2 

6E+3 

1E+4 

LLI wall 
(8E+3)

Table I 
Occupational Values 

Col. 2 - Col. 3

1E+2 
5E+0 

9E+2 

4E+2 

SE+3 
3E+3 

IE+4 
2E+4

5E-8 
2E-9

Table II 
Effluent 

Concentrations 

- 4E-5 
2E-10 
7E-12

4E-7 IE-9 9E-6

2E-7 

4E-6 
IE-6 

6E-6 
7E-6

5E-10 

IE-8 
4E-9 

2E-8 
2E-8

8E-5

1E-4

6E+3

2E+3 

2E+4 
St wall 
(3E+4) 

2E+4 
St wall 
(4E+4) 

3E+2 

SE+3 

6E+3 

2E+4 
St wall 
(4E+4) 

3E+4

2E+3 

2E+3 

2E+2 

4E+4 

5E+4 

5E+4 

6E+4 

4E+2 

5E+3 

9E+3 

7E+4 

IE+5

9E-7 3E-9

IE-6 3E-9 2E-5

IE-7 

2E-5 

2E-5 

2E-5 

2E-5 

I E+O 

2E-4 

3E-6 

2E-7 

2E-6 

4E-6 

3E-5

3E-10 

6E-8 

6E-8 

7E-8 

8E-8 

6E-3 

8E-7 

IE-8 

6E-10 

7E-9 

lE-8 

9E-8

3E-4 

5E4 

4E-6 

6E-5 

9E-5 

5EA4

5E-5 2E1-7
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Table I 
Occupational Values

20 Calcium-41

20 

20 

21 

21 

21 

21 

21

Calcium-45 

Calcium-47 

Scandium-43 

Scandium-44m 

Scandium-44 

Scandium-46 

Scandium-47

W, all compounds 

W, all compounds 

W, all compounds 

Y, all compounds 

Y, all compounds 

Y, all compounds 

Y, all compounds 

Y, all compounds

21 Scandium-48 Y, all compounds 

21 Scandium-49
2  

Y, all compounds 

22 Titanium-44 D, all compounds except 
those given for W and Y 
W, oxides, hydroxides, 
carbides, halides, and 
nitrates 
Y, SrTi03 

22 Titanium-45 D, see 
M
'Ti 

W, see "Ti 
Y, see 

44
Ti 

23 Vanadium-47
2  D, all compounds except 

those given for W 

W, oxides, hydroxides, 
carbides, and halides 

23 Vanadium-48 D, see 4V 
W, see "V 

23 Vanadium-49 D, see 47V 

W, see 47V 

24 Chromium-48 D, all compounds except 
those given for W and Y 
W, halides and nitrates 
Y, oxides and hydroxides 

24 Chromium-49
2  

D, see "Cr 
W, see "Cr 
Y, see 'Cr 

24 Chromium-51 D, see "Cr 
W, see "Cr 
Y, see 4Cr

Col. 2 Col. 3 

7E-4
St wall 
(5E+4) 

3E+3 
Bone surf 
(4E+3) 

2E+3 

8E+2 

7E+3 

5E+2 

4E+3 

9E+2 

21+3 
LLI wall 
(3E+3) 

81+2 

2E+4 

3E+2 

9E+3 

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

61+2 

7E+4 
LLI wall 
(9E+4) 

6E+3 

3E+4 

4E+4

2E-6 

4E-7 

4E-7 

9E-6 

3E-7 

5E-6 

1E-7 

IE-6 

6E-7 

2E-5

5E-9 

1E-9 

1E-9 

3E-8 

I E-9 

2E-8 

3E-10 

4E-9 

2E-9 

8E-8

2E+1 5E-9 2E-11

3E+1 
6E+0 

3E+4 
4E+4 
3E+4 

8E+4 

11+5 

1E+3 
6E+2 

32+4 
Bone surf 

(3E+4) 
2E+4 

1E+4 
7E+3 
7E+3 

8E+4 
1E+5 
9E+4 

5E+4 
2E+4 
2E+4

1E-8 
2E-9 

1E-5 
I E-5 
I E-5

42-11 
8E-12 

3E-8 
5E-8 
41-8

3E-5 IE-7

4E-5 

52-7 

3E-7 

1E-5

IE-7 

2E-9 
9E-10

5E-8 
8E-6 2E-8

5E-6 
3E-6 
3E-6 

4E-5 
413-5 
4E-5 

2E-5 
4E-5 

8E-6

2E-8 
IE-8 
IE-8 

IE-7 
IE-7 
IE-7 

6E-8 
3E-8 
3E-8

4E+3 
Bone surf 

(4E+3) 

8E+2 

9E+2 

2E+4 

7E+2 

IE+4 

2E+2 

3E+3 

1E+3 

5E+4
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Effluent 

Concentrations
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6E-5 

2E-5 

IE-5 

IE-4 

7E-6 

5E-5 

IE-5 

4E-5 

1E-5 

3E-4 

4E-6 

1E-4 

4E-4 

9E-6 

IE-3 

8E-5 

4E-4 

5E-4
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Table I TbeI 
tiable V Effluent 

Occupational Values Concentrations 

Col. 2 Col. 3 

25 Manganese-512 D, all compounds except 
those given for W 2E+4 5E+4 2E-5 7E-8 3E-4 
W, oxides, hydroxides, 
halides, and nitrates 16E+4 3E-5 8E-8 

25 Manganese-52m
5  D, see 

51
Mn 3E+4 9E+4 4E-5 E-7 

St wall 
(4E+4) - - 5E-4 

W, see 
5

Mn IE+5 4E-5 1E-7 

25 Manganese-52 D, see 
51

Mn 7E+2 IE+3 5E-7 2E-9 1E-5 
W, see 

51Mn 9E+2 4E-7 E-9 

25 Manganese-53 D, see 
1
Mn 5E+4 IE+4 5E-6 7E-4 

Bone surf 
(2E+4) 3E-8 

W, see 
51

Mn 1E+4 5E-6 2E-8 

25 Manganese-54 D, see "Mn 2E+3 9E+2 4E-7 IE-9 3E-5 
W, see 

5
Mn 8E+2 3E-7 IE-9 

25 Manganese-56 D, see "Mn 5E+3 2E+4 6E-6 2E-8 7E-5 
W, see "Mn 2E+4 9E-6 3E1-8 

26 Iron-52 D, all compounds except 
those given for W 9E+2 3E+3 tE-6 4E-9 IE-5 
W, oxides, hydroxides, and 
halides 2E+3 SE-6 3E-9 

26 Iron-55 D, see "ZFe 9E+3 2E+3 8E-7 3E-9 IE-4 
W, see 

2
Fe - 4E+3 2E-6 6E-9 

26 Iron-59 D, see "Fe 8E+2 3E+2 1E-7 5E-10 SE-5 
W, see 

52
Fe - 5E+2 2E-7 7E-10 

26 Iron-60 D, see "Fe 3E+l 6E+O 3E-9 9E-12 4E-7 
W, see 

52
Fe 2E+l 8E-9 3E-I 1 

27 Cobalt-55 W, all compounds except 
those given for Y 1E+3 3E+3 1E-6 4E-9 2E-5 
Y, oxides, hydroxides, 
halides, and nitrates - 3E+3 IE-6 4E-9 

27 Cobalt-56 W, see "Co 51E+2 3E+2 IE-7 4E-10 6E-6 
Y, see "Co 4E+2 2E+2 8E-8 3E-10 

27 Cobalt-57 W, see "Co 8E+3 3E+3 IE-6 4E-9 6E-5 
Y, see "'Co 4E+3 7E+2 3E-7 9E-10 

27 Cobalt-58m W, see "Co 6E+4 9E+4 4E-5 1E-7 8E-4 
Y, see 

55
Co 6E+4 3E-5 9E-S 

27 Cobalt-58 W, see "Co 2E+3 1E+3 5E-7 2E-9 2E-5 
Y, see 

5
Co IE+3 7E+2 3E-7 lE-9 

27 Cobalt-60m2 W, see "Co IE+6 4E+6 2E-3 6E-6 
St wall 
(tE+6) 2E-2 

Y, see "Co - 3E+6 IE-3 4E-6 

27 Cobalt-60 W, see "Co 5E+2 2E+2 7E-8 2E-10 3E-6 
Y, see•

5
Co 2E+2 3E+1 I E-8 5E- 11
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Table I 
Occupational Values

Col. 2 Col. 3 ____

27 Cobalt-61
2  W, see 5"Co 

Y, see "Co 

27 Cobalt-62m2 W, see "Co 

Y, see "Co

28 Nickel-56 

28 Nickel-57 

28 Nickel-59 

28 Nickel-63 

28 Nickel-65 

28 Nickel-66 

29 Copper-60' 

29 Copper-61 

29 Copper-64 

29 Copper-67

2E+4 
2E+4 

4E+4 
St wall 
(5E+4) 

IE+3 

2E+3 

2E+4 

9E+3

D, all compounds except 
those given for W 
W, oxides, hydroxides, and 
carbides 
Vapor 

D, see 
3 6

Ni 
W, see "Ni 
Vapor 

D, see "Ni 
W, see '6Ni 
Vapor 

D, see 
5 6

Ni 
W, see 56Ni 
Vapor 

D, see 16Ni 
W, see "Ni 
Vapor 

D, see "Ni 

W, see "6Ni 
Vapor 

D, all compounds except 
those given for W and Y 

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

D, see WCu 
W, See 6°Cn 
Y, see 

60
Cu 

D, see 'Cu 
W, see 6OCu 
Y, see "Cu 

D, see "Cu 
W, see 'Cu 
Y, see 'Cu 

Y, all compounds 

Y, all compounds 

Y. all compounds

6E+4 
6E+4 

2E+5 

2E+5 

2E+3 

1E+3 
1E+3 

5E+3 
3E+3 
62+3 

4E+3 
7E+3 
2E+3 

2E+3 
3E+3 
81+2 

2E+4 
3E+4 
2E+4 

2E+3 

6E+2 
3E+3

3E-5 
2E-5 

7E-5

9E-8 
8E-8 

2E-7

6E-5 2E-7

8E-7 

5E-7 
5E-7 

2E-6 
IE-6 
3E-6 

2E-6 
32-6 
82-7 

7E-7 
IE-6 
3E-7 

IE-5 
IE-5 
7E-6

3E-9 

2E-9 
2E-9 

7E-9 
4E-9 
9E-9 

5E-9 
1E-8 
3E-9 

2E-9 
42-9 
1E-9 

3E-8 
4E-8 
2E-8

3E-4 

7E-4 

2E-5 

2E-5 

3E-4 

1 E-4 

3E-4

7E-7 2E-9 

6E-6 
3E-7 9E-10 
1E-6 4E-9

9E+4 4E-5 IE-7

IE+5 
1E+5 

3E+4 
4E+4 
4E+4 

3E+4 
2E+4 
2E+4 

8E+3 
5E+3 
52+3 

3E+3 

7E+4 

3E+2

5E-5 
4E-5 

1E-5 
2E-5 
1E-5 

1E-5 
IE-5 
9E-6 

3E-6 
2E-6 
2E-6 

1E-6 

3E-5

2E-7 
IE-7 

4E-8 
6E-8 
5E-8 

4E-8 
3E-8 
3E-8 

1E-8 
7E-9 
6E-9 

4E-9 

9E-8

IE-7 4E-10

4E-4 

2E-4 

2E-4 

6E-5 

2E-5 

3E-4 

5E-6
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Table II 
Effluent 

Concentrations

8E+3 

41+2 
LLI wall 
(5E+2) 

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

1E+4 

1E+4 

5E+3 

IE+3 

2E+4 
St wall 
(3E+4) 

4E+2

30 

30

Zinc-62 

Zinc-63
2

30 Zinc-65
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Table I 
Occupational Values 

Col. 2 Col. 3

30 

30 

30 

30 

31

W, see OGa 

31 Gallium-72 D, see "Ga 
W, see "Ga 

31 Gallium-73 D, see 65 Ga 
W, see " Ga 

32 Germanium-66 D, all compounds except 
those given for W 
W, oxides, sulfides, and 
halides

32 Germanium-67
2  

D, see "Ge 

W, see 'Ge 

32 Germanium-68 D, see "Ge 
W, see "Ge 

32 Germanium-69 D, see "Ge 
W, see "Ge 

32 Germanium-71 D, see "Ge 
W, see "6Ge 

32 Germanium-752 D, see "Ge 

W, see "Ge 

32 Germanium-77 D, see "Ge 
W, see "Ge

4E+3 

6E+4 

6E+3 

IE+3 

5E+4 
St wall 
(6E+4)

7E+3 

1E+5 

2E+4 

1E+3 

2E+5

Y, all compounds 

Y, all compounds 

Y, all compounds 

Y, all compounds 

D, all compounds except 
those given for W 

W, oxides, hydroxides, 
carbides, halides, and 
nitrates 

D, see OGa 
W, see "Ga 

D, see "5Ga 
W, see 6Ga 

D, see OGa 
W, see 6Ga 

D, see "Ga

2E+4

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

5E+3 

IE+4 

5E+5 

4E+4 
St wall 
(7E+4) 

9E+3

3E+4 

2E+4 

9E+4 

1E+5 

4E+3 
1E+2 

2E+4 
8E+3 

4E+5 
4E+4 

8E+4 

8E+4 

IE+4 
6E+3

3E-6 

6F,-5 

7E-6 

5E-7

IE-8 

2E-7 

2E-8 

2E-9

7E-5 2E-7

8E-5 

1E-6 
IE-6 

6E-6 
4E-6 

2E-5 
2E-5 

7E-5 

8E-5 

1E-6 
I E-6 

6E-6 
6E-6 

1E-5 

8E-6

3E-7 

5E-9 
4E-9 

2E-8 
IE-8 

6E-8 
7E-8 

2E-7 

3E-7 

5E-9 
4E-9 

2E-8 
2E-8 

4E-8 

3E-8

4E-5 IE-7

4E-5 

2E-6 
4E-8 

6E-6 
3E-6 

2E-4 
2E-5 

3E-5 

4E-5 

4E-6 
2E-6

IE-7 

5E-9 
IE-10 

2E-8 
I E-8 

6E-7 
6E-8 

IE-7 

I E-7 

1 E-8 
8E-9
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2E+5 

IE+3 4E+3 
- 3E+3 

7E+3 lE+4 
1E+4 

2E+4 4E+4 
5E+4 

5E+4 2E+5 
St wall 
(7E+4) 

2E+5 

IE+3 4E+3 
3E+3 

5E+3 2E+4 
2E+4

Zinc-69m 

Zinc-69
2 

Zinc-71m 

Zinc-72 

Gallium-652

Table II 
Effluent 

Concentrations

6E-5 

8E-4 

8E-5 

IE-5

31 Gallium-66 

31 Gallium-67 

31 Gallium-682 

31 Gallium-702

9E-4 

IE-5 

lEA 

2E-4 

IE-3 

2E-5 

7E-5 

3E-4

6E-4 

6E-5 

2E-4 

7E-3 

9E-4 

IE-4
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32 Germanium-78
2

D, see wGe

33 Arsenic-692

33 

33 

33 

33 

33 

33 

33

Arsenic-70' 

Arsenic-71 

Arsenic-72 

Arsenic-73 

Arsenic-74 

Arsenic-76 

Arsenic-77

W, see 'Ge 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds

33 Arsenic-78
2  

W, all compounds 

34 Selenium-70
2  

D, all compounds except 
those given for W 
W, oxides, hydroxides, 
carbides, and elemental Se 

34 Selenium-73m
2  

D, see 7Se 
W, see "Se 

34 Selenium-73 D, see 
7
"Se 

W, see 7Se 

34 Selenium-75 D, see "Se 
W, see °Se 

34 Selenium-79 D, see "Se 
W, see "Se 

34 Selenium-81 m D, see 'Se 
W, see 7Se 

34 Selenium-81
2  

D, see 'Se 

W, see "Se 

34 Selenium-832 D, see "Se 
W, see °Se 

35 Bromine-74m' D, bromides of H, Li, Na, 
K, Rb, Cs, and Fr

2E+4

Table II Table I Tbe1 
Table IEffluent 

Occupational Values Eoncent 
Concentrations 

Col. 2 Col. 3 
2E+4 9E-6 3E-8

St wall 
(2E+4) 

2E+4

3E+4 
St wall 
(42+4) 

1E+4 

4E+3 

9E+2 

8E+3 

IE+3 

1E+3 

4E+3 
LLI wall 
(5E+3) 

8E+3 

2E+4 

IE+4 

6E+4 
3E+4 

3E+3 

5E+2 

6E+2 

4E+4 
2E+4 

6E+4 
St wall 
(8E+4) 

4E+4 
3E+4 

1E+4 
St wall 
(2E+4)

1E+5

5E+4 

5E+3 

1E+3 

2E+3 

8E+2 

1E+3 

5E+3 

2E+4 

4E+4 

4E+4 

2E+5 
1E+5 

1E+4 
2E+4 

7E+2 
6E+2 

8E+2 
6E+2 

7E+4 
7E+4 

2E+5 

2E+5 

1E+5 
1E+5 

4E+4

9E-6 

5E-5 

2E-5 

2E-6 

6E-7 

7E-7 

3E-7 

6E-7 

2E-6

3E-8 

2E-7 

7E-8 

6E-9 

2E-9 

2E-9 

IE-9 

2E-9 

7E-9

9E-6 3E-8

2E-5 

2E-5 

6E-5 
6E-5 

5E-6 
7E-6 

3E-7 
3E-7 

3E-7 
2E-7 

3E-5 
3E-5 

9E-5 

1E-4 

5E-5 
5E-5

5E-8 

6E-8 

2E-7 
2E-7 

2E-8 
2E-8 

IE-9 
8E-10 

IE-9 
8E-10 

9E-8 
1E-7 

3E-7 

3E-7 

2E-7 
2E-7

3E-4 

6E-4 

2E-4 

5E-5 

1E-5 

1E•4 

2E-5 

1E-5 

6E-5 

IE-4 

12-4 

4E-4 

4E-5 

7E-6 

8E-6 

3E24 

IE-3 

4E-4

2E-5 5E-8

3E-4
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W, bromides of 
lanthanides, Be, Mg, Ca, 
Sr, Ba, Ra, A], Ga, In, TI, 
Ge, Sn, Pb, As, Sb, Bi, Fe, 
Ru, Os, Co, Rh, Ik, Ni, Pd, 
Pt, Cu, Ag, Au, Zn, Cd, 
Hg, Sc, Y, Ti, Zr, Hf, V, 
Nb, Ta, Mn, Tc, and Re 

35 Bromine-74
2 D, see 

74
"Br 2.

35 Bromine-75'

W, see 7mBr 

D, see mBr

W, see 74'Br 

35 Bromine-76 D, see 
74
"Br 

W, see 74mB" 

35 Bromine-77 D, see 74Br 
W, see 74'Br 

35 Bromine-80m D, see 
74

mBr 
W, see '4'Br 

35 Bromine-802 D, see 74mBr

35 Bromine-82 

35 Bromine-83 

35 Bromine-84-

36 

36 

36 

36 

36 

36 

36 

36 

36

Krypton-74' 

Krypton-76 

Krypton-772 

Krypton-79 

Krypton-81 

Krypton-83mn 

Krypton-85m 

Krypton-85 

Krypton-87'

W, see ?
4
mBr 

D, see 74'Br 
W, see "Br 

D, see 7
4
mBr 

W, see 7Br 

D, see 4Br 

W, see 
74

mBr 

SubmersionI 

SubmersionI 

Submersion1 

SubmersionI 

Submersioni 

SubmersionI 

Submersion I 

Submersion) 

SubmersionI

Table I 
Occupational Values 

Cot. 2 Col. 3

+4
St wall 
(4E+4) 

31+4 
St wall 
(4E+4) 

4E+3 

21+4 

2E+4 

5E+4 
St wall 
(9E+4) 

3E+3 

5E+4 
St wall 
(7E+4) 

2E+4 
St wall 
(3E+4)

4E+4 2E-5 

7E+4 3E-5 

8E+4 4E-5

5E+4 

5E+4 

5E+3 
4E+3 

2E+4 
2E+4 

2E+4 
IE+4 

2E+5 

2E+5 

4E+3 
4E+3 

6E+4 

6E+4 

6E+4 

6E+4

2E-5 7E-8

2E-5 

2E-6 
2E-6 

1E-5 
8E-6 

7E-6 
6E-6 

8E-5 

9E-5 

2E-6 
2E-6 

3E-5 

3E-5 

2E-5 

3E-5 

3E-6 

9E-6 

4E-6 

2E-5 

7E-4 

IE-2 

2E-5 

1E-4 

5E-6

September, 1999 (Revised)

Table II 
Effluent 

Concentrations 

6E-8 

1E-7

IE-7
5E-4

5E-4 

5E-5 

2E-4 

3E-4 

IE-3 

4E-5 

9E-4 

4E-4

7E-8 

7E-9 
6E-9 

3E-8 
32-8 

2E-8 
2E-8 

3E-7 

3E-7 

6E-9 
5E-9 

9E-8 

9E-8 

8E-8 

9E-8 

IE-8 

4E-8 

2E-8 

7E-8 

3E-6 

5E-5 

IE-7 

7E-7 

2E-8

114

CHAPTER 1200-2-5



STANDARDS FOR PROTECTION AGAINST RADIATION

Table I 
Occupational Values

36 Ksypton-SS S§ubmrsion i -W

Col. 2 Col. 3 
2E-6 9E-9

Table II 
Effluent 

Concentrations

37 Rubidium-79
2  D, all compounds 

37 Rubidium-81m
2

D, all compounds

37 

37 

37 

37 

37 

37 

37

Rubidium-81 

Rubidium-82m 

Rubidium-83 

Rubidium-84 

Rubidium-86 

Rubidium-87 

Rubidium-88
2

37 Rubidium-89
2

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds

38 Strontium-802 D, all soluble compounds 
except SrTiO3 
Y, all insoluble compounds 
and SrTi03 

38 Strontium-81
2  

D, see OSr 
Y, see '

0
Sr 

38 Strontium-82 D, see °Sr 

Y, see "Sr 

38 Strontium-83 D, see "Sr 
Y, see WSr 

38 Strontium-85m
2  

D, see 'Sr 
Y, see "Sr 

38 Strontium-85 D, see OSr 
Y, see WSr 

38 Strontium-87m D, see 
55
Sr 

Y, see WSr 

38 Strontium-89 D, see 'Sr 

Y, see °Sr 

38 Strontium-90 D, see "Sr 

Y, see WOSr

4E+4 
St wall 
(6E+4) 

2E+5 
St wall 
(3E+5) 

4E+4 

1E+4 

6E+2 

5E+2 

5E+2 

IE+3 

2E+4 
St wall 
(3E+4) 

4E+4 
St wall 
(6E+4) 

4E+3 

3E+4 
22+4 

3E+2 
LLI wall 
(2E+2) 
2E+2 

3E+3 
2E+3 

2E+5 

3E+3 

5E+4 
4E+4 

6E+2 
LLI wall 
(6E+2) 
5E+2 

3E+l 
Bone surf 
(4E+1)

1E+5 

3E+5 

5E+4 

2E+4 

1E+3 

8E+2 

8E+2 

2E+3 

6E+4 

1E+5

1E+4 

1E+4 

8E+4 
8E+4 

4E+2 

9E+ I 

7E+3 
4E+3 

6E+5 
8E+5 

3E+3 
2E+3 

1E+5 
2E+5 

8E+2 

1E+2 

2E+1 
Bone surf 

(2E+1) 

4E+0

5E-5 2E-7 

EI4 5E-7

2E-5 

7E-6 

4E-7 

3E-7 

3E-7 

6E-7 

3E-5

7E-8 

2E-8 

IE-9 

IE-9 

IE-9 

2E-9 

9E-8

6E-5 2E-7 

5E-6 2E-8 

5E-6 2E-8 

3E-5 IE-7 
3E-5 IE-7 

2E-7 6E-10 

4E-8 1E-10 

3E-6 IE-8 
1E-6 5E-9 

3E-4 9E-7 
4E-4 1E-6 

1E-6 4E-9 
6E-7 2E-9 

5E-5 2E-7 
6E-5 2E-7 

4E-7 1E-9 

6E-8 2E-10 

8E-9 

3E-11 

2E-9 6E-12
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8E-4 

4E-3 

5E-4 

2E-4 

9E-6 

7E-6 

7E-6 

IE-5 

4E-4 

9E-4 

6E-5 

3E-4 

3E-6 

3E-5 

3E-3 

4E-5 

6E-4 

8E-6

5E-7
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Table I 
Occupational Values 

Col. 2 Col. 3

38 Strontium-91 D, see WSr 
Y, see 

55
Sr 

38 Strontium-92 D, see WSr 
Y, see WSr 

39 Yttrium-86m" W, all compounds except 
those given for Y 
Y, oxides and hydroxides 

39 Yttrium-86 W, see Sýmy 
Y, see "Y 

39 Yttrium-87 W, see mm Y 
Y, see

5 
Y 

39 Yttrium-88 W, see winy 
Y, see"' Y 

39 Yttrium-90m W, see Y 

Y, see sY 

39 Yttrium-90 W, see Y

39 Yttrium-91m

39 Yttrium-91 

39 Yttrium-92 

39 Yttrium-93 

39 Yttrium-942 

39 Yttrium-95
2

Y, see wnY 

W, see winy 
Y, see wnY 

W, see winy 

Y, see s
5

Y 

W, see Sy 
Y, sees Y 

"W, see winy 
Y, see

5 Y 

W, see Y y 

Y, see smY 

W, see Y y

Y, see ý Y 

40 Zirconium-86 D, all compounds except 
those given for W and Y 
W, oxides, hydroxides, 
halides, and nitrates 
Y, carbide 

40 Zirconium-88 D, see w6r 
W, see "Ta 
Y, see S6Zr 

40 Zirconium-89 D, see w6Zr 
W, See 6Z" 
Y, see aZr

2E+3 

3E+3 

2E+4 

IE+3 

2E+3 

IE+3 

8E+3 

4E+2 
LLI wall 
(5E+2) 

IE+5 

5E+2 
LLI wall 
(6E+2) 

3E+3 

IE+3 

2E+4 
St wall 
(3E+4) 

4E+4 
St wall 
(5E+4) 

IE+3 

4E+3 

2E+3

6E+3 
4E+3 

9E+3 
7E+3 

6E+4 
5E+4 

3E+3 
3E+3 

3E+3 
3E+3 

3E+2 
2E+2 

IE+4 
IE+4 

7E+2 

6E+2 

2E+5 
2E+5 

2E+2 

IE+2 

9E+3 
8E+3 

3E+3 
2E+3 

8E+4 

8E+4 

2E+5 

IE+5 

4E+3 

3E+3 
2E+3 

2E+2 
5E+2 
3E+2 

4E+3 
2E+3 
2E+3

2E-6 
IE-6 

4E-6 
3E-6 

2E-5 
2E-5 

IE-6 
IE-6 

IE-6 
1E-6 

1E-7 
1E-7 

5E-6 
5E-6 

3E-7 

3E-7 

IE-4 
7E-5 

7E-9 

5E-8 

4E-6 
3E-6 

1E-6 
IE-6 

3E-5 

3E-5 

6E-5

Table II 
Effluent 

Concentrations 

8E-9 2E
5E-9 

1E-8 4E
9E-9 

8E-8 3E
8E-8 

5E-9 2E
5E-9 

5E-9 3E
5E-9 

3E-10 IE
3E-10 

2E-8 IE
2E-8 

9E-10 

7E
9E-10 

3E-7 2E
2E-7 

2E-10 

8E
2E-10 

1E-8 4E
IE-8 

4E-9 2E
3E-9 

IE-7 

4E
IE-7 

2E-7

6E-5 2E-7

2E-6 

1E-6 
1E-6 

9E-8 
2E-7 
1E-7 

1E-6 
1E-6 
1E-6

6E-9 

4E-9 
3E-9 

3E-10 
7E-10 
4E-10 

5E-9 
3E-9 
3E-9
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-5 

5 

4 

5 

-5 

-5 

-4 

6 

3 

6 

5 

5 

4 

4 

5 

5 

5

7E

2E

5E

2E-
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Table II 
Table I TbeI 

Table!Effluent 
Occupational Values Concentrations 

Cot. 2 _iCol. 3 

40 Zirconium-93 D, see S6Zr IE+3 6E+0 3E-9 
Bone surf Bone surf 
(3E+3) (2E+I) 2E-11 4E-5 

W, see 16Zr 2E+I IE-8 
Bone surf 
(6E+I) 9E- 11 

Y, see "7x 6E+I 2E-8 
Bone surf 
(7E+I) 9E-11 

40 Zirconium-95 D, see S5' IE+3 lE+2 5E-8 2E-5 
Bone surf 
(3E+2) 4E-10 

W, see '6Zr 4E+2 2E-7 5E-10 
Y, see

5
Zr - 3E+2 1E-7 4E-10 

40 Zirconium-97 D, see Z7" 6E+2 2E+3 8E-7 3E-9 9E-6 
W, see -6Zr lE+3 6E-7 2E-9 
Y, see Zr - lE+3 5E-7 2E-9 

41 Niobium-88
2  

W, all compounds except 
those given for Y 5E+4 2E+5 9E-5 3E-7 

St wall 
(7E+4) IE-3 

Y, oxides and hydroxides 2E+5 9E-5 3E-7 

41 Niobium-89
2  

W, see ssNb IE+4 4E+4 2E-5 6E-8 IE-4 
(66 min) Y, see 

tm
Nb 4E+4 2E-5 5E-8 

41 Niobium-89 W, see 'Nb 5E+3 2E+4 8E-6 3E-8 7E-5 
(122 min) Y, see S"Nb 2E+4 6E-6 2E-8 

41 Niobium-90 W, see ssNb IE+3 3E+3 IE-6 4E-9 IE-5 
Y, see 

m
Nb 2E+3 1E-6 3E-9 

41 Niobium-93m W, see "
m
Nb 9E+3 2E+3 8E-7 3E-9 

LL! wall 
(IE+4) - 2E-4 

Y, see "
m
Nb 2E,+2 7E-8 2E-10 

41 Niobium-94 W, see S"Nb 9E+2 2E+2 8E-8 3E-10 IE-5 
Y, see "Nb 2E+l 6E-9 2E-1 1 

41 Niobium-95m W, see 'Nb 2E+3 3E+3 IE-6 4E-9 
LLI wall 
(2E+3) 3E-5 

Y, see iaNb 2E+3 9E-7 3E-9 

41 Niobium-95 W, see "Nb 2E+3 1E+3 5E-7 2E-9 3E-5 
Y, see "Nb lE+3 5E-7 2E-9 

41 Niobium-96 W, see nNb IE+3 3E+3 IE-6 4E-9 2E-5 
Y, see 

58
Nb 2E+3 IE-6 3E-9 

41 Niobium-972 W, see "Nb 2E+4 8E+4 3E-5 IE-7 3E-4 
Y, see "Nb 7E+4 3E-5 IE-7 

41 Niobium-98
2  

W, see siNb IE+4 5E+4 2E-5 8E-8 2E-4 
Y, see 'Nb 5E+4 2E-5 7E-8 

42 Molybdenum-90 D, all compounds except 
those given for Y 4E+3 7E+3 3E-6 IE-8 3E-5
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Table I 
Occupational Values

Col. 2 
Y, oxides, hydroxides, and 
MoS2 2E+3 5E

42 Molybdenum-93m D, see 9Mo 9E+3 2E
Y, see •Mo 4E+3 1E

42 Molybdenum-93 D, see 9vMo 4E+3 5E
Y, see wMo 2E+4 2E+ 

42 Molybdenum-99 D, see wMo 2E+3 3E+

42 Molybdenum-101
2

Y, see wMo 

D, see wMo

Y, seew Mo 

43 Technetium-93m
2  

D, all compounds except 
those given for W 
W, oxides, hydroxides, 
halides, and nitrates 

43 Technetium-93 D, see 
93

mTc 
W, see 

93
mTc 

43 Technetium-94m
2  

D, see 
93

mTe 
W, See 9

3
mTc 

43 Technetium-94 D, see ýmTc 
W, see 9

3
mTc 

43 Technetium-95m D, see 9mTc 
W, see 93mTc 

43 Technetium-95 D, see "mTc 
W, see "mTc 

43 Technetium-96m
2  

D, see 
93

mTc 
W, see 

93
mTc 

43 Technetium-96 D, see 9
3
mTc 

W, see 9
5
mTc 

43 Technetium-97m D, see 9
3

mTc 

W, see 93MTC 

43 Technetium-97 D, see 9
3
mTc 

W, see 9
3
mTc 

43 Technetium-98 D, see wasTc 
W, see 9"mTc 

43 Technetium-99m D, see 9
3
mTe 

W, see 
93

mTc 

43 Technetium-99 D, see mTc 

W, see 9
3

mTc 

43 Technetium-101o D, see wmTc

LLI wall 
(IE+3) 
IE+3 

4E+4 
St wall 
(5E+4)

Col. 3

Table II 
Effluent 

Concentrations

2E-6 6E-9-3 

-4 
-4 

-3 
+2 

-3

1E+3 

IE+5 

1E+5

7E+4 2E+5 

3E+5 

3E+4 7E+4 

IE+5 

2E+4 4E+4 
6E+4 

9E+3 2E+4 
2E+4 

4E+3 5E+3 
2E+3 

IE+4 2E+4 
2E+4 

2E+5 3E+5 
2E+5 

2E+3 3E+3 
2E+3 

5E+3 7E+3 
St wall 

(7E+3) 

IE+3 

4E+4 5E+4 
6E+3 

1E+3 2E+3 
3E+2 

8E+4 2E+5 
2E+5 

4E+3 5E+3 
St wall 
(6E+3) 
7E+2 

9E+4 3E+5

7E-6 
6E-6 

2E-6 
8E-8 

IE-6 

6E-7 

6E-5

2E-8 
2E-8 

8E-9 
2E-10 

4E-9 

2E-9 

2E-7

6E-5 2E-7

6E-5 

lE-4 

3E-5 
4E-5 

2E-5 
2E-5 

8E-6 
1 E-5 

2E-6 
8E-7 

9E-6 
SE-6 

1E4 
lEA 

IE-6 
9E-7 

3E-6 

5E-7 

2E-5 
2E-6 

7E-7 
IE-7 

6E-5 
IE-4 

2E-6 

3E-7 

IE-4

2E-7 

4E-7 

IE-7 
IE-7 

6E-8 
8E-8 

3E-8 
3E-8 

8E-9 

3E-9 

3E-8 
3E-8 

4E-7 
3E-7 

5E-9 
3E-9 

1E-8 
2E-9 

7E-8 
8E-9 

2E-9 
4E-10 

2E-7 
3E-7

8E-9 
9E-10 

5E-7
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6E-5 

5E-5 

2E-5 

7E-4 

IE-3 

4E-4 

3E-4 

IE-4 

5E-5 

IE-4 

2E-3 

3E-5 

6E-5 

5E-4 

IE-5 

IE-3 

6E-5
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Table I 
Occupational Values 

Col. 2 Col. 3

47 Silver-106m 

47 Silver-106
2 

47 Silver-108m 

47 Silver-110m 

47 Silver-111 

47 Silver-I 12 

47 Silver-1152

D, see 'ýAg 
W, see °2Ag 
Y, see '°Ag 

D, see 'ýAg 

W, see "°Ag 
Y, see 'mAg 

D, see l2Ag 
W, see l°Ag 
Y, see '"Ag 

D, see '2Ag 
W, see '°Ag 
Y, see '

2
Ag 

D, see '"Ag 

W, see '2Ag 
Y, see 

1
°Ag 

D, see '°Ag 
W, see '°Ag 
Y, see 

2
Ag 

D, see '°Ag

W, see 1°2Ag 
Y, see "°Ag 

48 Cadmium-104
2  

D, all compounds except 
those given for W and Y 
W, sulfides, halides, and 
nitrates 
Y, oxides and hydroxides 

48 Cadmium-107 D, see "Cd 
W, see '"Cd 
Y, see "ýCd 

48 Cadmium-109 D, see "°Cd 

W, see "°Cd

48 Cadmium-1 13m

Y, see 4Cd 

D, see "ýCd 

W, see "Cd 

Y, see '"Cd

48 Cadmium-113 D, see "'Cd

8E+2 

6E+4 
St. wall 
(6E+4) 

6E+2 

5E+2 

9E+2 
LLI wall 
(lE+3) 

3E+3 

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

7E+2 
9E+2 
9E+2 

2E+5 

2E+5 
2E+5 

2E+2 
3E+2 
2E+l 

1E+2 
2E+2 
9E+I 

2E+3 
Liver 

(2E+3) 
9E+2 
9E+2 

8E+3 
IE+4 
9E+3 

9E+4 

9E+4 
8E+4

2E+4 7E+4 

- 11E+5 
1E+5 

2E+4 51+4 
6E+4 
5E+4 

3E+2 4E+l 
Kidneys Kidneys 
(4E+2) (5E+1) 

1E+2 
Kidneys 
(IE+2) 
1E+2 

2E+1 2E+C 
Kidneys Kidneys 
(4E+l) (4E+C) 

8E+C 
Kidneys 

(IE+I) 
IE+l 

2E+l 2E+C 
Kidneys Kidneys 
(3E+l) (3E+C)

3E-7 IE-9 
4E-7 IE-9 
4E-7 IE-9 

8E-5 3E-7

9E-5 
8E-5 

8E-8 
IE-7 
IE-8 

511-8 

SE-8 
4E-8 

6E-7 

4E-7 
4E-7 

3E-6 
4E-6 
4E-6 

4E-5 

4E-5 
3E-5 

3E-5 

5E-5 
5E-5 

2E-5 
2E-5 
2E-5 

1E-8 

5E-8 

5E-8 

1E-9 

4E-9 

5E-9

IE-5

3E-7 
3E-7 

3E-10 9E-6 
4E-10 
3E-I1 

2E-10 6E-6 
3E-10 
1E-10 

2E-9 2E-5 
IE-9 
1E-9 

IE-8 4E-5 
IE-8 
IE-8 

IE-7 

4E-4 
1E-7 
1E-7 

9E-8 3E4 

2E-7 
2E-7 

8E-8 3E-4 
8E-8 
7E-8 

7E-11 6E-6 

2E-10 
2E-10 

5E-12 5E-7 

2E-I I 
2E-I I

9E-10 

5E-12 4E-7
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Table II Table I Effluent 

Occupational Values Concent 
Concentrations 

Col. 2 Col. 3 
w, see 39 8E+0 3E-9 

Kidneys 
(IE+I) 2E-II 

Y, see 'eCd IE+I 6E-9 2E-l1 

48 Cadmium-115m D, see 'ýCd 3E+2 5E+l 2E-8 4E-6 
Kidneys 
(8E+l) IE-10 

W, see '•Cd 1E+2 5E-8 2E-10 
Y, see 'ýCd 1E+2 6E-8 2E-10 

48 Cadmium-115 D, see "CCd 9E+2 1E+3 6E-7 2E-9 
LLI wall 
(IE+3) 1E-5 

W, see '•Cd 1E+3 5E-7 2E-9 
Y, see 'ýCd 1E+3 6E-7 2E-9 

48 Cadmium-117m D, see wýCd 5E+3 IE+4 5E-6 2E-8 6E-5 
W, see "Cd 2E+4 7E-6 2E-8 
Y, see '

04Cd - IE+4 6E-6 2E-8 

48 Cadmium- 117 D, see '
0

Cd 5E+3 1E+4 5E-6 2E-8 6E-5 
W, see '"Cd - 2E+4 7E-6 2E-8 
Y, see 'eCd IE+4 6E-6 2E-8 

49 Indium-109 D, all compounds except 
those given for W 2E+4 4E+4 2E-5 6E-8 3E-4 
W, oxides, hydroxides, 
halides, and nitrates 6E+4 3E-5 9E-8 

49 Indium-1102 D, see wgIn 2E+4 4E+4 2E-5 6E-8 2E-4 
(69.1 min) W, see 'gln 6E+4 2E-5 8E-8 

49 Indium- 110 D, see "wIn 5E+3 2E+4 7E-6 2E-8 7E-5 
(4.9 h) W, see "'In - 2E+4 8E-6 3E1-8 

49 Indium-111 D, see 'In 4E+3 6E+3 3E-6 9E-9 6E-5 
W, see 9in - 61+3 3E-6 9E-9 

49 Indium- 1122 D, see "iwn 2E+5 6E+5 3E-4 9E-7 2E-3 
W, see "Iln 7E+5 3E-4 IE-6 

49 Indium-l3mr' D, see "In 5E+4 IE+5 6E-5 2E-7 7E--4 
W, see " 1n 2E+5 8E-5 3E-7 

49 ]ndium-114m D, see 'nn 3E+2 6E+1 3E-8 9E-11 
LLI wall 
(4E+2) 5E-6 

W, see 'nn - IE+2 4E-8 IE-10 

49 Indium-115m D, see lnn 1E+4 4E+4 2E-5 6E-8 2E-4 
W, see "in 5E+4 2E-5 7E-8 

49 Indium-115 D, see 'nn 4E+l IE+0 6E-10 2E-12 5E-7 
W, see "'In 5E1+O 2E-9 8E-12 

49 Indium- 1 16m D, see "wIn 2E+4 8E+4 3E-5 IE-7 3E-4 
W, see 'wIn IE+5 5E-5 2E-7 

49 Indium-I 17mn- D, see 'nIn IE+4 3E+4 IE-5 5E-8 2E1-4 
W, see 

9 1n 4E1+4 2E-5 6K-8 

49 Indium-1 172 D, see "In 6E+4 2E+5 7K-5 2E-7 8E-4 
W, see lwl1n 2E+5 9E-5 3E-7
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Table I 
Occupational Values

49 Indium--i9mm D, see in
Col. 2 

4E+4 IE+5 
St wall 
(5E+4)

1E+5W, see 'n 

50 Tin-l10 D, all compounds except 
those given for W 
W, sulfides, oxides, 
hydroxides, halides, 
nitrates, and stannic 
phosphate 

50 Tin-1ll1
2  

D, see "SSn 
W, see OSr 

50 Tin-113 D, see "'Srn 

W, see itSn 

50 Tin-1 17m D, see "Sn 

W, see "OSn 

50 Tin-1 19m D, see "OSn 

W, see "OSn 

50 Tin-121m D, see °Sn 

W, see °Sn 

50 Tin-12t D, see '°Sn 

W, see "'Sn 

50 Tin-123mr D, see "Sn 
W, see "'Sn 

50 Tin-123 D, see "'Sn 

W, see "'Sn 

50 Tin-125 D, see "*Sn 

W, see ...Sn 

50 Tin-126 D, see °Sn 
W, see °Sn 

50 Tin-127 D, see "Sn 
W, see "Sn 

50 Tin-1282 D, see "'Sn 
W, see "Sn 

51 Antimony-I 152 D, all compounds except 
those given for W

4E+3 

7E+4 

2E+3 
LLI wall 
(2E+3) 

2E+3 
LLI wall 
(2E+3) 

3E+3 
LLI wall 
(4E+3) 

3E+3 
LLI wall 
(4E+3) 

6E+3 
LLI wall 
(6E+3) 

5E+4 

5E+2 
LLI wall 
(6E+2) 

4E+2 
LLI wall 
(5E+2) 

3E+2 

7E+3 

9E+3 

gE+4

Col. 32E7 
5E-5 E-

Table II 
Effluent 

Concentrations

7E-4 
6E-5 2E-7 

5E-6 2E-8 5E-5IE+4 

1E+4 

2E+5 
3E+5 

1E+3 

5E+2 

IE+3 
Bone surf 

(2E+3) 
IE+3 

2E+3 

IE+3 

9E+2 

5E+2 

2E+4 

IE+4 

IE+5 
IE+5 

6E+2 

2E+2 

9E+2 

4E+2 

6E+I 
7E+1 

2E+4 
2E+4 

3E+4 
4E+4 

2E+5

2E-8 

3E-7 
4E-7 

2E-9

IE-3

3E-5 
8E-10

5E-6 

9E-5 
1E-4 

5E-7 

2E-7 

5E-7 

6E-7 

IE-6 

4E-7 

4E-7 

2E-7 

6E-6 

5E-6 

5E-5 
6E-5 

3E-7 

7E-8 

4E-7 

IE-7 

2E-8 
3E-8 

8E-6 
8E-6 

IE-5 
IE-5

3E-5 

6E-5 

5E-5 

8E-5 

7E-4 

9E-6 

6E-6 

4E-6 

9E-5 

IE-4

IE-4 3E-7 1E-3
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3E-9 
2E-9 

3E-9 

IE-9 

IE-9 

8E-10 

2E-8 

2E-8 

2E-7 
2E-7 

9E-10 

2E-10 

IE-9 

5E-10 

8E-I1 
9E-11 

3E-8 
3E-8 

4E-8 
5E-8
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Table IT l 
tiable V Effluent 

Occupational Values Concentrations 

Col. 2 Col. 3 
W, oxides, hydroxides, 
halides, sulfides, sulfates, 
and nitrates - 3E+5 lE-4 4E1-7 

51 Antimony-116m
2  D, see "'Sb 2E+4 7E+4 3E-5 IE-7 3E-4 

W, see "'Sb - 1E+5 6E-5 2E-7 

51 Antimony-116
2  D, see "'Sb 7E1+4 3E+5 IE-4 4E-7 

St wall 
(9E+4) IE-3 

W, see '"Sb 3E+5 IE-4 5E-7 

51 Antimony-117 D, see "'Sb 7E+4 2E+5 9E-5 3E-7 9E4 
W, see "'Sb 3E+5 tE-4 4E-7 

51 Antimony-I 18m D, see "'Sb 6E+3 2E+4 8E-6 3E-8 7E-5 
W, see "'Sb SE+3 2E+4 9E-6 3E-8 

51 Antimony- 119 D, see "'Sb 2E+4 5E+4 2E-5 6E-8 2E-4 
W, see "'Sb 2E+4 3E+4 IE-5 4E-8 

51 Antimony-120
2  

D, see '"Sb IE+5 4E+5 2E-4 6E-7 
(16 min) St wall 

(2E+5) - 2E-3 
W, see "'Sb 15E+5 2E-4 7E-7 

51 Antimony-120 D, see "'Sb 1E+3 2E+3 9E-7 3E-9 1E-5 
(5.76 d) W, see "'Sb 9E+2 1E+3 5E-7 2E-9 

51 Antimony-122 D, see "'Sb 8E+2 2E+3 IE-6 3E-9 
LLI wall 
(8E+2) IE-5 

W, see "
3 Sb 7E+2 1E+3 4E-7 2E-9 

51 Antimony-124m
2  D, see "'Sb 3E+5 8E+5 4E-4 IE-6 3E-3 

W, see "'Sb 2E+5 6E+5 2E-4 8E-7 

51 Antimony-124 D, see "'Sb 6E+2 9E+2 4E-7 IE-9 7E-6 
W, see "

5 Sb 5E+2 2E+2 1E-7 3E-10 

51 Antimony-125 D, see "'Sb 2E+3 2E+3 1E-6 3E-9 3E-5 
W, see "'Sb 15E+2 2E-7 7E-10 

51 Antimony-126m
2  D, see "'Sb 5E+4 21+5 8E-5 31-7 

St wall 
(7E+4) - - 9E-4 

W, see "'Sb 2E+5 8E-5 3E-7 

51 Antimony-126 D, see "'Sb 6E+2 1E+3 5E-7 2E-9 7E-6 
W, see '. "Sb 5E+2 5E+2 2E-7 7E-l10 

51 Antimony-127 D, see "'Sb 8E+2 2E+3 9E-7 3E-9 
LLI wall 
(8E+2) IE-5 

W, see "
5 Sb 7E+2 9E+2 4E-7 IE-9 

51 Antimony-128
2  D, see "'Sb 8E+4 4E+5 2E-4 5E-7 

(10.4 min) St wall 
(IE+5) 1- E-3 

W, see "'Sb 4E+5 21-4 6E-7 

51 Antimony-128 D, see "'Sb IE+3 4E+3 2E-6 6E-9 2E-5 
(9.01 h) W, see "'Sb 13E+3 1E-6 5E-9 

51 Antimony-129 D, see "'Sb 3E+3 9E+3 4E-6 15-8 4E-5
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51 Antimony-13C0 D, see "'Sb 
W, see "'Sb 

51 Antimony-1312 D, see "'Sb 

W, see "'Sb 

52 Tellurium-]16 D, all compounds except 
those given for W 
W, oxides, hydroxides, and 
nitrates 

52 Tellurium-121m D, see "1"e 

W, see "le 

52 Tellurium-121 D, see ..l e 
W, see 'le 

52 Tellurium-123m D, see .l'e 

W, see "'e 

52 Tellurium-123 D, see I 1'e 

W, see "le 

52 Tellurium-125m D, see "•Te 

W, see ..Te 

52 Tellurium-127m D, see "re 

W, see "'Te 

52 Tellurium-127 D, see "6le 
W, see "Te 

52 Tellurium-129m D, see "'Te 
W, see "'re 

52 Tellurium-129" D, see "T'e 
W, see Te 

52 Tellurium-131m D, see "'Te 

W, see "'Te

52 Tellurium- 131
2

D, see "'Te

Table II Table I Tbe1 
tiable V Effluent 

Occupational Values Concentrations 

Col. 2 Col. 3 
9E+3 4E-6 1E-8 -

2E+4 6E+4 
8E+4

1E+4 2E+4 
Thyroid Thyroid 
(2E+4) (4E+4) 

2E+4 
Thyroid 
(4E+4) 

8E+3 2E+4 

3E+4 

5E+2 2E+2 
Bone surf Bone surf 
(7F+2) (4E+2) 

4E+2 

3E+3 4E+3 
3E+3 

6E+2 2E+2 
Bone surf Bone surf 
(IE+3) (5E+2) 

5E+2 

5E+2 2E+2 
Bone surf Bone surf 
(1E+3) (5E+2) 

4E+2 
Bone surf 
(1E+3) 

1E+3 4E+2 
Bone surf Bone surf 
(1E+3) (1E+3) 

7E+2 

6E+2 3E+2 
Bone surf 

(4E+2) 
3E+2 

7E+3 2E+4 
2E+4 

5E+2 6E+2 
2E+2 

3E+4 6E+4 
7E+4 

3E+2 4E+2 
Thyroid Thyroid 
(6E+2) (IE+3) 

4E+2 
Thyroid 
(9E+2) 

3E+3 5E+3 
Thyroid Thyroid

3E-5 9E-8 
3E-5 1E-7

1E-5 

1E-5 

9E-6 

1E-5 

8E-8 

2E-7 

2E-6 
1E-6 

9E-8 

2E-7 

8E-8 

2E-7 

2E-7 

3E-7 

IE-7 

IE-7 

9E-6 
7E-6 

3E-7 
IE-7 

3E-5 
3E-5 

2E-7 

2E-7 

2E-6

6E-8 

6E-8 

3E-8 

4E-8 

5E-10 
6E-10 

6E-9 
4E-9

3E-4 

2E-4 

IE-4 

IE-5 

4E-5

8E-10 1E-5 
8E-10 

7E-10 2E-5 

2E-9 

1E-9 2E-5 

1E-9 

9E-6

6E-10 
4E-10 

3E-8 
2E-8 

9E-10 
3E-10 

9F8 
1E-7 

2E-9 

1E-9

IE-4 

7E-6 

4E-4 

8E-6
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(6E+3) 
W, see "Ter

52 Tellurium- 132 

52 Tellurium-133m
2 

52 Tellurium-133
2 

52 Tellurium-134
2 

53 Iodine- 120m2 

53 Iodine-120& 

53 Iodine-121 

53 Iodine-123 

53 Iodine-124 

53 Iodine-125 

53 Iodine-126 

53 Iodine-1285

D, see l 

W, see "•e 

D, see "Te 

W, see "Te 

D, see "6Te 

W, see Te 

D, see "6e 

W, see "'Te 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds

Table II Table I TbeI 
tiable V Effluent 

Occupational Values Concentrations 

Col. 2 Col. 3 
(IE+4) - 2E-8 SE-5 
5E+3 2E-6

Thyroid 
(IE+4) 

2E+2 2E+2 
Thyroid Thyroid 
(7E+2) (8E+2) 

2E+2 
Thyroid 
(6E+2) 

3E+3 5E+3 
Thyroid Thyroid 
(6E+3) (IE+4) 

5E+3 
Thyroid 
(IE+4) 

lE+4 2E+4 
Thyroid Thyroid 
(3E+4) (6E+4) 

2E+4 
Thyroid 

- (6E+4) 

2E+4 2E+4 
Thyroid Thyroid 
(2E+4) (5E+4) 

2E+4 
Thyroid 

- ((5E+4) 

IE+4 2E+4 
Thyroid 
(lE+4) 

4E+3 9E+3 
Thyroid Thyroid 
(8E+3) (]E+4) 

IE+4 2E+4 
Thyroid Thyroid 
(3E+4) (5E+4) 

3E+3 6E+3 
Thyroid Thyroid 
(IE+4) (2E+4) 

5E+1 8E+1 
Thyroid Thyroid 
(2E+2) (3E+2) 

4E+1 6E+ 1 
Thyroid Thyroid 
(IE+2) (2E+2) 

2E+1 4E1+1 
Thyroid Thyroid 
(7E+1) (1E+2) 

4E+4 1E+5 
St wall 
(6E+4)

9E-8 

9E-8 

2E-6 

2E-6 

9E-6 

9E-6 

IE-5 

IE-5 

9E-6 

4E-6 

8E-6 

3E-6 

3E-8 

3E-8 

IE-8 

5E-5

2E-8 

IE-9 

9E-10 

2E-8 

2E-8 

8E-8 

8E-8 

7E-8 

7E-8 

3E-8 

2E-8 

7E-8 

2E-8 

4E-10 

3E-10 

2E-10 

2E-7
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9E-6 

9E-5 

4EA

3E-4 

2E-4 

1E-4 

4E-4 

IE-4 

2E-6 

2E-6 

IE-6 

8E4
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53 lodine-129 13, all compounds 5E+0 
Thyroid 
(2E+1) 

53 Iodine-130 D, all compounds 4E+2 
Thyroid 
(1E+3) 

53 Iodine-131 D, all compounds 3E+l 
Thyroid 
(9E+l) 

53 Iodine-132m
2  

1 D, all compounds 4E+3 
Thyroid 
(1E+4) 

53 Iodine-132 D, all compounds 4E+3 
Thyroid 
(9E+3) 

53 Iodine- 133 D, all compounds IE+2 
Thyroid 
(5E+2) 

53 lodine-134
2  D, all compounds 2E+4 

Thyroid 
(3E+4) 

53 Iodine-135 D, all compounds 8E+2 
Thyroid 
(3E+3)

Xenon-1202 

Xenon-121
2 

Xenon-122 

Xenon-123 

Xenon-125 

Xenon-127 

Xenon-129m 

Xenon-131m 

Xenon-133m 

Xenon-133 

Xenon-135m
2 

Xenon- 135 

Xenon-138
2 

Cesium-1252 

Cesium-127 

Cesium-129

Submersion' 

Submersion' 

Submersion' 

Submersion' 

Submersion' 

Submersion' 

Submersion' 

Submersion' 

Submersion' 

Submersion' 

Submersion' 

Submersion' 

Submersion' 

D, all compounds 

D, all compounds 

D, all compounds

5E+4 
St wall 
(9E+4) 

6E+4 

2E+4

Table I 
Occupational Values 

Col. 2 Col. 3 
9E+0 4E-9 

Thyroid 
(3E+1) 

7E+2 3E-7 
Thyroid 
(2E+3) 

5E+1 2E-8 
Thyroid 
(2E+2) 

8E+3 4E-6 
Thyroid 
(2E+4) 

8E+3 3E-6 
Thyroid 
(1E+4) 

3E+2 IE-7 
Thyroid 
(9E+2) 

5E+4 2E-5

2E+3 
Thyroid 
(4E+3) 

IE+5 

9E+4 

3E+4

7E-7 

1E-5 

2E-6 

7E-5 

6E-6 

2E-5 

1E-5 

2E4 

4E-4 

1E-4 

16E-4 

9E-6 

1E-5 

4E-6 

6E-5 

4E-5 

IE-5

Table II 
Effluent 

Concentrations 

4E-11 2E-7 

3E-9 2E-5

2E-10 IE-6

3E-8 IE-4 

2E-8 IE-4

IE-9 

6E-8

6E-9 

4E-8 

IE-8 

3E-7 

3E-8 

7E-8 

6E-8 

9E-7 

2E-6 

6E-7 

5E-7 

4E-8 

7E-8 

2E-8 

2E-7 

IE-7 

5E-8

7E-6 

4E-4 

3E-5 

1E-3 

9E-4 

3E-4
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Table II Table I TbeI 
tiable V Effluent 

Occupational Values Concentrations 

Col. 2 Col. 3

55 Cesium-130I 

55 Cesium-131 

55 Cesium-132 

55 Cesium-134m 

55 Cesium-134 

55 Cesium-135m
2 

55 Cesium-135 

55 Cesium-136 

55 Cesium-137 

55 Cesium-138
2 

56 Barium-126' 

56 Barium-128 

56 Barium-13lm2 

56 Barium-131 

56 Barium-133m 

56 Barium-133 

56 Barium-135m 

56 Barium-139
2 

56 Barium-140 

56 Barium-141
2 

56 Barium-1422 

57 Lanthanum- 1312 

57 Lanthanum-132 

57 Lanthanum-135

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds except 
those given for W 
W, oxides and hydroxides 

D, see 1
31

La 
W, see 13

1
La 

D, see 131La 
W, see "

3
'La

6E+4 
St wall 
(IE+5) 

2E+4 

3E+3 

1E+5 
St wall 
(IE+5) 

7E+1 

1E+5 

7E+2 

4E+2 

1E+2 

2E+4 
St wall 
(3E+4) 

6E+3 

5E+2 

4E+5 
St wall 
(5E+5) 

3E+3 

2E+3 
LLI wall 
(3E+3) 

2E+3 

3E+3 

1E+4 

5E+2 
LLI wall 
(6E+2) 

2E-i-4 

5SE+4 

5E+4 

3E+3 

4E+4

2E+5 

3E+4 

4E+3 

IE+5 

IE+2 

2E+5 

tE+3 

7E+2 

2E+2 

6E+4 

2E+4 

2E+3 

IE+6 

8E+3 

9E+3 

7E+2 

1E+4 

3E+4 

1E+3 

7E+4 

1E+5 

1E+5 
2E+5 

tE+4 
IE+4 

1E+5 
9E+4

8E-5 3E-7

IE-5 

2E-6 

6E-5 

4E-8 

8E-5 

5E-7 

3E-7 

6E-8 

2E-5 

6E-6 

7E-7 

6E-4 

3E-6 

4E-6 

3E-7 

SE-6 

1E-5 

6E-7 

3E-5 

6E-5 

5E-5 
7E-5 

4E-6 
5E-6 

4E-5 
4E-5

4E-8 

6E-9 

2E-7 

2E-10 

3E-7 

2E-9 

9E-10 

2E-10 

8E-8 

2E-8 

2E-9 

2E-6 

IE-8 

1E-8 

9E-10 

2E-8 

4E-8 

2E-9 

IE-7 

2E-7 

2E-7 
2E-7 

lE-8 
2E-8 

I E-7 
I E-7
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lE-3 

3E-4 

4E-5 

2E-3 

9E-7 

lE-3 

IE-5 

6E-6 

1E-6 

4E-4 

8E-5 

7E-6 

7E-3 

4E-5 

4E-5 

2E-5 

4E-5 

2E-4 

8E-6 

3E-4 

7E-4 

6E-4 

4E-5 

5E4
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Table I 
Occupational Values 

Col. 2 Co] 
57.. Lar'---- an~uum-137? .... fisee 

31
1E+4 6E+ 1

W, see ...La

58 Cerium-134

58 Cerium- 135 

58 Cerium-137m 

58 Cerium-137 

58 Cerium-139 

58 Cerium-141 

58 Cerium-143 

58 Cerium-144 

59 Praseodymium-136
2

57 

57 

57 

57 

57

Liver 
(7E+I-1) 
3E+2 
Liver 

(3E+2) 

9E+2 4E+0 
1E+I 

6E+2 1E+3 
1E+3 

4E+3 9E+3 
1E+4 

8E+3 2E+4 
3E+4 

4E+4 lE+5 
St wall 
(4E+4) 

913+4 

5E+2 7E+2 
LLI wall 
(6E+2) -

Lanthanum-138 

Lanthanum- 140 

Lanthanum- 141 

Lanthanum-142
2 

Lanthanum-143
2

D, se 1MU~ W, see ...La 

D, see '3La 

W, see "'La 

D, see 1
31

La 
W, see "'La 

D, see .
3 1

La 
W, see 

13 1
La 

D, see '
3 1

La 

W, see "
3

La 

W, all compounds except 
those given for Y 

Y, oxides, hydroxides, and 
fluorides 

W, see '1Ce 
Y, see '•Ce 

W, see '"Ce 

Y, see 'ACe 

W, see '•Ce 
Y, see '•Ce 

W, see 'Ce 
Y, see 4Ce 

W, see 'ýCe 

Y, see 'Ce 

W, see '"Ce 

Y, see 4Ce 

W, see "Ce 

Y, see "ACe 

W, all compounds except 
those given for Y

[.3

Table II 
Effluent 

Concentrations

3E-8 

IE-10 
IE-7 

4E-10 

IE-9 5E-12 
6E-9 2E-11 

6E-7 2E-9 
5E-7 2E-9 

4E-6 IE-8 
5E-6 2E-8 

9E-6 3E-8 
IE-5 5E-8 

4E-5 1E-7 

4E-5 IE-7 

3E-7 IE-9

3E-7 

2E-6 
lE-6 

2E-6 

2E-6 

6E-5 
5E-5 

3E-7 
3E-7 

3E-7 

2E-7 

8E-7 

7E-7 

1E-8 

6E-9 

IE-4

9E-10 

5E-9 
5E-9 

6E-9 

5E-9 

2E-7 
2E-7 

IE-9 
9E-10 

I E-9 

SE-10 

3E-9 

2E-9 

4E-11 

2E-1 1 

3E-7

September, 1999 (Revised)

2E+3 

2E+3 
LI wall 
(2E+3) 

5E+4 

5E+3 

2E+3 
LLI wall 
(2E+3) 

IE+3 
LLI wall 
(IE+3) 

2E+2 
LLI wall 
(3E+2) 

5E+4 
St wall 
(7E+4)

7E+2 

4E+3 
4E+3 

4E+3 

4E+3 

IE+5 
tE+5 

8E+2 
7E+2 

7E+2 

6E+2 

2E+3 

2E+3 

3E+l 

IE+l 

2E+5

2E-4 

1E-5 

9E-6 

5E-5 

IE-4 

5E-4

8E-6 

2E-5 

3E-5 

7E-4 

7E-5 

3E-5 

2E-5 

3E-6 

IE-3
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Y, oxides, hydroxides, 
carbides, and fluorides 

59 Praseodymium-137' W, see "Pr 
Y, see "Pr 

59 Praseodymium- W, see "Pr 
138m 

Y, see "Pr 

59 Praseodymium-139 W, see "t'r 
Y, see "Pr 

59 Praseodymium- W, see "Pr 
142m' 

Y, see "Pr 

59 Praseodymium- 142 W, see "6Pr 
Y, see "Pr 

59 Praseodymium- 143 W, see "'Pr 

Y, see "Pr 

59 Praseodymium-1442 W, see '1
5
6r 

Y, see tiPr 

59 Praseodymium-145 W, see .
3
.Pr 

Y, see 
1
aPr 

59 Praseodymium-147
2  

W, see "Pr 

Y, see "6Pr 

60 Neodymium- 1362 W, all compounds except 
those given for Y 
Y, oxides, hydroxides, 
carbides, and fluorides 

60 Neodymium- 138 W, see•"6Nd 
Y, see 'Nd 

60 Neodymium-139m W, see 116Nd 

Y, see MNd 

60 Neodymium-139' W, see '16Nd 
Y, see 'Nd 

60 Neodymium-141 W, see 1'6Nd 
Y, see '•Nd 

60 Neodymium-147 W, see 1'6Nd 

Y, see 'ýNd 

60 Neodymium-149
2  

W, see 136Nd 
Y, see 'ýNd 

60 Neodymium-151 W, see "'Nd 
Y. see 'ýNd

Table II Table I Tbe1 
Table IEffluent 

Occupational Values Concent 

Concentrations

4E+4 

1E+4 

4E+4 

8E+4 

1E+3 

9E+2 
LLI wall 
(lE+3) 

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

3E+3 

5E+4 
St wall 
(8E+4)

2E+5 

2E+5 

1E+5 

5E+4 
4E+4 

1E+5 
IE+5 

2E+5 

IE+5 

2E+3 
2E+3 

8E+2 

7E+2 

1E+5 

IE+5 

9E+3 
8E+3 

2E+5 

2E+5

1E+4 6E+4 

5E+4 

2E+3 6E+3 
5E+3 

5E+3 2E+4 
IE+4 

9E+4 3E+5 
3E+5 

2E+5 7E+5 

6E+5 

lE+3 9E+2
LLI wall 
(IE+3) 

1E+4 

7E+4

8E+2 

3E+4 

2E+4 

2E+5 
2E+5

9E-5 3E-7 

6E-5 2E-7 5E4 
6E-5 2E-7

2E-5 
2E-5 

5E-5 

5E-5 

7E-5 

6E-5 

9E-7 
8E-7 

3E-7 

3E-7 

5E-5 

5E-5 

4E-6 
3E-6 

8E-5

8E-8 
6E-S 

2E-7 
2E-7 

2E-7 

2E-7 

3E-9 
3E-9 

1E-9 

9E-t0 

2E-7 

2E-7 

IE-8 
IE-8 

3E-7

8E-5 3E-7

2E-5 

2E-5 

3E-6 
2E-6 

7E-6 
6E-6 

IE-4 
IE-4 

3E-4 
3E-4 

4E-7 

4E-7 

IE-5 
IE-5 

8E-5 
8E-5

8E-8 

8E-8 

9E-9 
7E-9 

2E-8 
2E-8 

5E-7 
4E-7 

IE-6 
9E-7 

IE-9 

IE-9 

4E-8 
3E-8 

3E-7 
3E-7

IE-4 

6E4 

I E-3 

IE-5 

2E-5 

6E-4 

4E-5 

IE-3 

2E-4 

3E-5 

7E-5 

IE-3 

2E-3 

2E-5 

IE4 

9E4
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Table IEffluent 
Occupational Values Concentrations 

Col. 2 Col. 3

61 Promethium-141
2

W, all compounds except 
those given for Y

Y, oxides, hydroxides, 
carbides, and fluorides 

61 Promethium-143 W, see 141Pm 
Y, see t41pm 

61 Promethium-144 W, see "41Pm 
Y, see "'Pm 

61 Promethium-145 W, see "P1m 

Y, see 1"'Pm 

61 Promethium-146 W, see "41Pm 

y, see 141pm 

61 Promethium-147 W, see 14pPm

61 

61

Y, see 14"pm 
Promethium-148m W, see "4'Pm 

Y, see 141pm 

Promethium-148 W, see "4'pm

Y, see "'pm 
61 Promethium-149 W, see 141Pm 

Y. see "4'Pm 
61 Promethium-150 W, see "41pm 

Y, see "41pm 

61 Promethium-151 W, see 141"Pm 
Y, see "'1Pm 

62 Samarium-141m- W, all compounds 

62 Samarium- 1412 W, all compounds

62 

62 

62

Samarium- 142' 

Samarium-145 

Samarium-146

5E+4 
St wall 
(6E+4)

5

2 

4 
LL 
(5 

7 

4

2E+5

2E+5 

E+3 6E+2 
7E+2 

E+3 IE+2 
1IE+2 

E+4 2E+2 
Bone surf 

(2E+2) 
2E+2 

E+3 5E+I 
4E+1 

E+3 1E+2 
I wall Bone surf 
E+3) (2E+2) 

1E+2 
E+2 3E+2 

3E+2 
E+2 5E+2

LLI wall 
(5E+2) 

1E+3 
LLU wall 
(1E+3) 

5E+3 

2E+3 

3E+4 

5E+4 
St wall 
(6E+4) 

8E+3 

6E+3 

1E+l 
Bone surf 
(3E+I) 

2E+1 
Bone surf 

(3E+I) 

IE+4 
LLI wall 
(IE+4)

W, all compounds 

W, all compounds 

W, all compounds

62 Samarium-147 W, all compounds 

62 Samarium-151 W, all compounds

5E+2 
2E+3 

2E+3 
2E+4 
2E+4 

4E+3 
3E+3 

IE+5

2E+5 

3E+4 

5E+2 

4E-2 
Bone surf 

(6E-2) 

4E-2 
Bone surf 

(7E-2) 

1E+2 
Bone surf 
(2E+2)

8E-5 3E-7

7E-5 

2E-7 
3E-7 

5E-8 
5E-8 

7E-8 

8E-8 

2E-8 
2E-8 

5E-8 

6E-8 
1E-7 
1E-7 
2E-7 

2E-7 
8E-7 

8E-7 
8E-6 
7E-6 

IE-6 

IE-6 

4E-5

2E-7 

8E-10 
1E-9 

2E-10 
2E-10 

3E-10 
3E-10 

7E-11 
6E-11 

3E-10 
2E-10 
4E-10 
5E-10 
8E-10 

7E-10 
3E-9 

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

5E-9 
4E-9 

lE-7

8E-4 

7E-5 

2E-5 

IE-4 

2E-5 

7E-5 

IE-5 

7E-6 

2E-5 

7E-5 

2E-5 

4E-4

8E-5 2E-7

IE-5 

2E-7 

IE-l1 

2E-II 

4E-8

8E-4 

4E-8 1E-4 

7E-10 8E-5 

9E- 14 3E-7

IE-13 4E-7

2E-10 2E-4
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Table I 
Occupational Values

62 Samarium-153 

62 Samarium-155
2 

62 Samarium-156 

63 Europium-145 

63 Europium-146 

63 Europium-147 

63 Europium-148 

63 Europium- 149 

63 Europium-150 
(12.62 h) 

63 Europium- 150 
(34.2 y) 

63 Europium-152m 

63 Europium-152 

63 Europium-154 

63 Europium-155 

63 Europium-156 

63 Europium-157 

63 Europium-158
2 

64 Gadolinium- 1452 

64 Gadolinium-146 

64 Gadolinium-147 

64 Gadolinium-148 

64 Gadolinium-149

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

D, all compounds except 
those given for W 

W, oxides, hydroxides, and 
fluorides 

D, see 14'Gd 
W, see 14'Gd 

D, see 145Gd 
W, see 14'Gd 

D, see 145Gd 

W, see 14'Gd 

D, see 145Gd 
W, see 145Gd

2E+3 
LLI wall 
(2E+3) 

6E1+4 
St wall 
(8E+4) 

5E+3 

2E+3 

1E+3 

3E+3 

IE+3 

lE+4 

3E+3 

8E+2 

3E+3 

8E+2 

5E+2 

4E+3 
Bone surf 

6E+2 

2E+3 

2E1+4 

5E+4 
St wall 
(5E+4) 

IE+3 

2E+3 

IE+1 
Bone surf 
(2E+l) 

3E+3

Col.2 Col. 3 
3E+i - E-6 4E-9

2E+5 

9E+3 

2E+3 

I E+3 

2E+3 

4E+2 

3E+3 

8E+3

9E-5 

4E-6 

8E-7 

5E-7 

7E-7 

IE-7 

IE-6 

4E-6

3E-7 

1E-8 

3E-9 

2E-9 

2E-9 

5E-10 

4E-9 

I E-8 

3E-11 

9E-9 

3E-1l 

3E-1 I 

2E-10 

6E-10 

7E-9 

8E-8

2E+l 8E-9

6E+3 

2E+l 

2E+l 

9E+l 

(IE+2) 

5E+2 

5E+3 

6E+4 

2E+5 

2E+5 

IE+2 
3E+2 

4E+3 
4E+3 

8E-3 
Bone surf 

(2E+2) 
3E-2 

Bone surf 
(6E-2) 

2E+3 
2E+3

3E-6 

IE-8 

8E-9 

4E-8 

2E-7 

2E-6 

2E-5

6E-5 2E-7

7E-5 

5E-8 
IE-7 

2E-6 
IE-6 

3E-12 

IE-11 

9E-7 
1E-6

Table II 
Effluent 

Concentrations

3E-5 

1E-3 

7E-5 

2E-5 

I E-5 

4E-5 

IE-5 

2E-4 

4E-5 

IE-5 

4E-5 

IE-5 

7E-6 

5E-5 

8E-6 

3E-5 

3E4 

6E-4 

2E-5 

3E-5 

3E-7 

4E-5

2E-7 

2E-10 

4E-10 

6E-9 
5E-9 

2E-14 

8E-14 

3E-9 
3E-9
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64 Gadolinium-l51 D, see G13"d-

64 Gadolinium-152

64 Gadolinium-153 

64 Gadolinium-159 

65 Terbium-1472 

65 Terbium-149 

65 Terbium-150 

65 Terbium-151 

65 Terbium-153 

65 Terbium-154 

65 Terbium-155 

65 Terbium-156m 
(5.0 h) 

65 Terbium-156m 
(24.4 h) 

65 Terbium-156 

65 Terbium-157 

65 Terbium-158 

65 Terbium-160 

65 Terbium-161 

66 Dysprosium-155 

66 Dysprosium-157 

66 Dysprosium-159 

66 Dysprosium-165 

66 Dysprosium-166

W, s•ee 1
45

Gd 

D, see '4Gd 

W, see '41Gd

D, see 14'Gd 

W, See 145Gd 

D, see '4"Gd 

W, see 14'Gd 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds

Table I 
Occupational Values 

Col. 2 Col. 3 
-6 .+ - .... . 22•. .... -_7. . .

Bone surf 
(6E+2) 
1E+3 

2E+ 1 1E-2 
Bone surf Bone surf 

(3E+1) (2E-2) 
4E-2 

Bone surf 
(8E-2) 

5E+3 1E+2 
Bone surf 

(2E+2) 
6E+2 

3E+3 8E+3 
6E+3 

9E+3 3E+4 

5E+3 7E+2 

5E+3 2E+4 

4E+3 9E+3 

5E+3 7E+3 

2E+3 4E+3 

6E+3 8E+3 

2E+4 3E+4

7E+3 

1E+3 

5E+4 
LLI wall 
(5E+4) 

1E+3 

8E+2 

2E+3 
LLU wall 
(2E+3) 

9E+3 

2E+4 

1E+4 

1E+4 

6E+2 
LLI wall 
(8E+2)

8E+3 

IE+3 

3E+ 2 
Bone surf 

(6E+2) 

2E+1 

2E+2 

2E+3 

3E+4 

6E+4 

2E+3 

5E+4 

7E+2

5E-7 

4E-12

Table II 
Effluent 

Concentrations 

9E-10 
2E-9

3E-14 4E-7 
2E-11I 

IE-13

6E-8 

2E-7 

3E-6 
2E-6 

1IE-5 

3E-7 

9E-6 

4E-6 

3E-6 

2E-6 

3E-6 

1E-5

3E-10 
8E-10 

12-8 

8E-9 

52-8 

IE-9 

3E-8 

IE-8 

IE-8 

6E-9 

1E-8 

4E-8

6E-5 

4E-5 

1E-4 

7E-5 

7E-5 

5E-5 

7E-5 

2E-5 

8E-5 

2E-4

3E-6 IE-8 lE24

6E-7 

IE-7 

8E-9 

9E-8 

7E-7 

IE-5 

3E-5 

IE-6 

2E-5 

3E-7

2E-9 

8E-10 

3E-11 

3E-10 

2E-9 

4E-8 

9E-8 

3E-9 

6E-8 

1E-9

IE-5 

7E-4 

2E-5 

IE-5 

3E-5 

IE-4 

3E4 

2E4

2E-4 

IE-5
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Table II Table I TbeI 
tiable V Effluent 

Occupational Values Concentrations 

Col. 2 Col. 3

67 Holmium-155
2 

67 Holmium- 1572 

67 Holmium-159
2 

67 Holmium-161 

67 Holmium- 162m
2 

67 Holmium- 1622 

67 Holmium- 164m
2 

67 Holmium- 164
2 

67 Holmium-166m 

67 Holmium-166 

67 Holmium-167 

68 Erbium-161 

68 Erbium-165 

68 Erbium-169 

68 Erbium-171 

68 Erbium-172 

69 Thulium-162
2 

69 Thulium-166 

69 Thulium-167 

69 Thulium-170 

69 Thulium-171 

69 Thulium-172

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds

4E+4 

3E+5 

2E+5 

IE+5 

5E+4 

5E+5 
St wall 
(8E+5) 

IE+5 

2E+5 
St wall 
(2E+5) 

6E+2 

9E+2 
LLI wall 
(9E+2) 

2E+4 

2E+4 

6E+4 

3E+3 
LL wall 
(4E+3) 

4E+3 

IE+3 
LLI wall 

(E+3) 

7E+4 
St wall 
(7E+4) 

4E+3 

2E+3 
LLI wall 
(2E+3) 

8E+2 
LLI wall 
(IE+3) 

IE+4 
Ll wall 
(lE+4) 

7E+2 
LLI wall 
(8E+2)

2E+5 

1E+6 

lE+6 

4E+5 

3E+5 

2E+6 

3E+5 

6E+5 

7E+0 

2E+3 

6E+4 

6E+4 

2E+5 

3E+3 

IE+4 

IE+3 

3E+5 

1E+4 

2E+3 

2E+2 

3E+2 
Bone surf 

(6E+2) 

1E+3

6E-5 

6E-4 

4E-4 

2E-4 

1E-4 

1E-3 

1EA4 

3E-4 

3E-9 

7E-7 

2E-5 

3E-5 

8E-5 

1E-6 

4E-6 

6E-7

2E-7 6E-4

2E-6 

1E-6 

6E-7 

4E-7 

3E-6 

4E-7 

9E-7 

9E1-12 

2E-9 

8E-8 

9E-8 

3E-7 

4E-9 

1E-8 

2E-9

lE4 4E-7

6E-6 

8E-7

2E-8 

3E-9

9E-8 3E-10 

I E-7 

8E-10 

5E-7 2E-9
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4E-3 

3E-3 

IE-3 

7E-4 

IE-2 

IE-3 

3E-3 

9E-6 

IE-5 

2E-4 

2E-4 

9E-4 

5E-5 

5E-5 

2E-5 

IE-3 

6E-5 

3E-5 

IE-5 

2E-4 

IE-5
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69 Thulium-173 W, all compounds 

69 Thulium-175
2

W, all compounds

Table I 
Occupational Values 

Col. 2 Col. 3 
4E+3 1E+4 5E-6 

7E+4 3E+5 IE-4 
St wall 
(9E+4)

70 Ytterbium-162
2  W, all compounds except 

those given for Y 
Y, oxides, hydroxides, and 
fluorides 

70 Ytuerbium-166 W, see'62Yb 
Y, see '62Yb 

70 Ytterbium-167
2  

W, see 162yb 
Y, see '6Yb 

70 Yoerbium-169 W, see 16'yb 
Y, see '6yb 

70 Ytterbium-175 W, see 16'Yb 

y, see 16'Yb 

70 Ytterbium-177
2  

W, see 162yb 
y See 16'2Yb 

70 Ynterbium-178
2  

W, see '62yb 
Y, see 16'yb 

71 Lutetium-169 W, all compounds except 
those given for Y 
Y, oxides, hydroxides, and 
fluorides 

71 Lutetium-170 W, see 169LU 

Y, see '6Lu 

71 Lutetium-171 W, see 169LU 

Y, see ThLu 

71 Lutetium-172 W, see 169LU 

Y, see 'hLu 

71 Lutetium-173 W, see 'TLu 

Y, see 'hLu 

71 Lutetium-174m W, see '
5

Lu 

Y, see 'TLu 

71 Lutetium-174 W, see 'T6Lu 

Y, see 'hLu 

71 Lutetium- 176m W, see 161Lu 

Y, see 'hLu 

71 Lutetium- 176 W, see ...Lu

7E+4 3E+5 

3E+5 

1E+3 2E+3 
2E+3 

3E+5 8E+5 
7E+5

2E+3 

3E+3 
LL1 wall 
(3E+3) 

2E+4 

1E+4 

3E+3 

1E+3 

2E+3 

IE+3 

5E+3 
Bone surf

8E+2 
7E+2 

4E+3

3E+3 

5E+4 
5E+4 

4E+4 
4E+4 

4E+3 

4E+3 

2E+3 
2E+3 

2E+3 
2E+3 

1E+3 
1E+3 

3E+2

3E+2 

2E+3 2E+2 
LLI wall Bone surf 
(3E+3) (3E+2) 

2E+2 

5E+3 1E+2 
Bone surf 

(2E+2) 
2E+2 

8E+3 3E+4 
2E+4 

7E+2 5E+0 
Bone surf
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Table II 
Effluent 

Concentrations

2E-8 

4E-7

6E-5

1E-3

IE-4 

IE-4 

8E-7 

8E-7 

3E-4 

3E-4 

4E-7 

3E-7 

IE-6 

IE-6 

2E-5 
2E-5 

2E-5 
2E-5 

2E-6 

2E-6 

9E-7 
8E-7 

8E-7 
8E-7 

5E-7 
5E-7 

IE-7 

1E-7 

1E-7 

9E-8 

5E-8 

6E-8 

1E-5 
9E-6 

2E-9

4E-7 

4E-7 

3E-9 
3E-9 

1E-6 
IE-6 

1E-9 
1E-9 

5E-9 

51-9 

7E-8 
6E-8 

6E-8 
5E-8 

6E-9 

6E-9 

3E-9 
3E-9 

3E-9 
3E-9 

2E-9 
2E-9 

6E-10 
4E-10 

5E-10 
3E-10 

3E-10 
2E-10 

3E-8 
3E-8

1E-3 

2E-5 

4E-3 

2E-5 

4E-5 

2E-4 

2E-4 

3E-5 

2E-5 

3E-5 

IE-5 

7E-5

4E-5 

7E-5 

IE,4 

IE-5
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Y, see 'Lu 

71 Lutetium-177m W, see tLu 

Y, see seLu 

71 Lutetium-177 W, see TLu 

Y, see "Lu 

71 Lutetium- 178m
2  

W, see 9Lu 

Y, see 'hLu 

71 Lutetium- 178
2  

W, see "9Lu 

Y, see ThLu 

71 Lutetium-179 W, see "'Lu 
Y, see '9Lu 

72 Hafnium-170 D, all compounc 
those given for W 
W, oxides, h5 
carbides, and nitra 

72 Hafnium-172 D, see "1Hf

Table I 
Occupational Values 

Col. 2 Col. 3 
- (IE+l) 

-E+0 3E 

7E+2 IE+2 5E 
Bone surf 

(IE+2) 
8E+I 3E 

2E+3 2E+3 9E
LLI wall 
(3E+3) 

5E+4 
St. wall 
(6E+4) 

4E+4 
St wall 
(4E+4) 

6E+3 

3E+3 

lE+3

W, see 171Hf

72 Hafnium-173 D, see "WHf 
W, see 170Hf 

72 Hafnium-175 D, see "7Hf

72 Hafnium- 177m"

72 Hafnium-178m

W, see "17Hf 

D, see "7Hf 

W, See 171Hf 

D, see '7°Hf

W, see 7"Hf 

72 Hafnium-179m D, see "7Hf 

W, see "•Hf 

72 Hafnium-180m D, see ""Hf 
W, see "7°Hf

2E+3 

2E+5 

2E+5 

113+5 

1E+5 

2E+4 
213+4 

6E+3 

5E+3 

9E+0 
Bone surf 
(2E+ 1) 
4E+l 

Bone surf

5E+3 IE+4 
IE+4 

3E+3 9E+2 
Bone surf 

(IE+3) 
IE+3 

2E+4 
6E+4 
9E+4 

3Ee+2 1E+0 
Bone surf 

(2E+0) 
5E+O 

Bone surf 
(9E+O) 

lE+3 3E+2 
Bone surf 

(6E+2) 
6E+2 

7TE+3 2E+4 
3E+4

Table II 
Effluent 

Concentrations 

2E-11 
-9 1E-Il

-8 

-8 

E-7

9E-7 

8E-5 

7E-5 

5E-5 

5E-5 

8E-6 
6E-6 

2E-6 

2E-6 

4E-9 

2E-8 

(6E+1) 

5E-6 
5E-6 

4E-7

1E-5

2E-10 
1E-10 

3E-9 

3E-9 

3E-7 

2E-7 

2E-7 

2E-7 

3E-8 
3E-8 

SE-9 

6E-9 

3E-II 

2E-8 
2E-8

4E-5 

8E-4 

6E-4 

9E-5 

4E-5 

2E-5 

8E-11 

7E-5 

4E-5

IE-9 
5E-7 2E-9

2E-5 
4E-5 

5E-10

8E-8 
IE-7

3E-12 
2E-9 

IE-I1

IE-7 

3E-7 

9E-6 
IE-5

8E-10 
8E-10 

3E-8 
4E-8

3E4 

3E-6

IE-5 

iE-4
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7 - sf-i-- -- u-n-f ISmi1

Hafnium- 182m' 

Hafnium-182 

Hafnium-183' 

Hafnium-184 

Tantalum-172' 

Tantalum-173 

Tantalum- 1742 

Tantalum- 175 

Tantalum- 176 

Tantalum- 177 

Tantalum- 178 

Tantalum- 179 

Tantalum- 180m 

Tantalum- 180 

Tantalum- 182m' 

Tantalum- 182 

Tantalum- 183

D5, seetf--

W, see 17if 

D, see '7°Hf 
W, see 17-Hf 

D, see ""Hf 

W, see "1Hf 

D, see ""Hf 
W, see "7°Hf 

D, see ""Hf 
W, see 17"Hf 

W, all compounds except 
those given for Y 
Y, elemental Ta, oxides, 
hydroxides, halides, 
carbides, nitrates, and 
nitrides 

W, see "'Ta 
Y, see I75'ra 

W, see "'Ta 
Y, see "'2Ta 

W, see "'7a 
Y, see .7..Ta 

W, see 17"Ta 
Y, see "T7ra 

W, see "Ta 
Y, see 17'Ta 

W, see 17'Ta 
Y, see 172Ta 

W, see 172ra 

Y, see "'Ta 

W, see "'Ta 
Y, see "rTa 

W, see "'Ta 
Y, see "'Ta 

W, see "'Ta 

Y, see "ra 

W, see 17'ra 
Y, see "''Ta 

W, See 172iTa

Table I 
Occupational Values 

Col. 2 Cot. 3 

-- T-... 2E+2 7E
Bone surf 
(4E+2)

4E+4 

2E+2 
Bone surf 

(4E+2) 

Bone surf 

2E+4 

2E+3 

4E+4 

7E+3 

3E+4 

6E+3 

4E+3 

IE+4 

2E+4 

2E+4 

2E+4 

1E+3 

2E+5 
St wall 
(2E+5) 

8E+2 

9E+2 
LL wall

4E+2 

9E+4 
IE+5 

8E-1 
Bone surf 

(2E+O) 
3E1+0 

(7E+O) 

5E+4 
6E+4 

8E+3 
6E+3 

IE+5 

IE+5 

2E1+4 
2E+4 

I E+5 
9E+4 

2E+4 
1 E+4 

IE+4 
1E+4 

2E+4 
2E+4 

9E+4 
7E+4 

5E+3 
9E+2 

7E+4 
6E+4 

4E+2 
2E+I 

5E+5 

4E+5 

3E+2 
1E+2 

IE+3

2E-7 

4E-5 
6E-5 

3E-10 

IE-9 

2E-5 
2E-5 

3E-6 
3E-6 

5E-5 

4E-5 

8E-6 
7E-6 

4E-5 
4E-5 

7E-6 
6E-6 

5E-6 
5E-6 

8E-6 
7E-6 

4E-5 
3E-5 

2E-6 
4E-7 

3E-5 
2E-5 

2E-7 
IE-8 

2E-4 

2E-4 

1E-7 
6E-8 

5E-7

September, 1999 (Revised)

Table II 
Effluent 

Concentrations 

- 2E-5

6E-10 
6E-10 

IE-7 
2E-7 

2E-12 

IE-11 

6E-8 
8E-8 

IE-8 
9E-9 

2E-7 

IE-7 

3E-8 
2E-8 

IE-7 
1E-7 

2E-8 
2E-8 

2E-8 
2E-8 

3E-8 
2E-8 

IE-7 
IE-7 

8E-9 
IE-9 

9E-8 
8E-8 

6E-10 
3E-11 

8E-7 

6E-7 

5E-10 
2E-10 

2E-9

5E4 

5E-6 

3E-4 

3E-5 

5E-4 

9E-5 

4E-4 

8E-5 

5E-5 

2E-4 

2E-4 

3E-4 

3E-4 

2E-5 

3E-3 

IE-5
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Table I 
Occupational Values

Y, see "rTa 

73 Tantalum-184 W, see 'lTa 
Y, see 17'Ta 

73 Tantalum-185' W, see "2'la 
Y, see '1lTa 

73 Tantalum-186
2  W, see "'Ta 

Y, see l'Ta 

74 Tungsten-176 D, all compounds 

74 Tungsten-177 D, all compounds 

74 Tungsten-178 D, all compounds 

74 Tungsten-1792 D, all compounds 

74 Tungsten-181 D, all compounds 

74 Tungsten-185 D, all compounds

Tungsten-187 

Tungsten-188

D, all compounds 

D, all compounds

75 Rhenium-177
2  

D, all compounds except 
those given for W

75 Rhenium- 1782

W, oxides, hydroxides, and 
nitrates 

D, see '"Re

W, see 177Re 

75 Rhenium-181 D, see '"Re 
W, see '"Re 

75 Rhenium- 182 D, see '"Re 
(12.7 h) W, see 177Re 

75 Rhenium- 182 D, see' 77Re 
(64.0 h) W, see '77Re 

75 Rhenium- 184m D, see '"Re 
W, See 177Re 

75 Rhenium-I184 D, see '"Re 
W, see 177Re 

75 Rhenium-186m D, see '"Re 

W, See '17Re

(1E+3) 

2E+3 

3E+4 

5E+4 
St wall 

1E+4 

2E+4 

5E+3 

5E+5 

2E+4 

2E+3 
LLI wall 
(3E+3) 

2E+3 

4E+2 
LLI wall 
(5E+2)

9E+4 
St wall 
(1E+5) 

7E+4 
St wall 
(lE+5) 

5E+3 

7E+3 

1E+3 

2E+3 

2E+3 

lE+3 
St wall 
(2E+3)

Table II 
Effluent 

Concentrations
Cot. 2 Col. 3

2E-5

1E+3 

5E+3 
5E+3 

7E+4 
6E+4 

2E+5 
(7E+4) 
2E+5 

5E+4 

9E+4 

2E+4 

2E+6 

3E+4 

7E+3 

9E+3 

I E+3 

3E+5 

4E+5 

3E+5 

3E+5 

9E+3 
9E+3 

1E+4 
2E+4 

2E+3 
2E+3 

3E+3 
4E+2 

4E+3 
1E+3 

2E+3 
St wall 
(2E+3) 
2E+2

4E-7 1E-9

2E-6 
2E-6 

3E-5 
3E-5 

E-4 

9E-5 

2E-5 

4E-5 

8E-6 

7E-4 

IE-5 

3E-6 

4E-6 

5E-7

SE-9 
7E-9 

IE-7 
9E-8 

3E-7 

3E-7 

7E-8 

IE-7 

3E-8 

2E-6 

5E-8 

9E-9 

IE-8 

2E-9

lE-4 4E-7

IE-4 

1E4 

IE-4 

4E-6 
4E-6 

5E-6 
6E-6 

IE-6 
9E-7 

IE-6 
2E-7 

IE-6 

6E-7 

7E-7

5E-7 

4E-7 

4E-7 

IE-8 
IE-8 

2E-8 
2E-8 

3E-9 
3E-9 

4E-9 
6E-10 

5E-9 
2E-9

3E-9 
6E-8 2E-10

3E-5 

4E-4 

1E-3 

1E-4 

3E-4 

7E-5 

7E-3 

2E-4 

4E-5 

3E-5 

7E-6 

2E-3

IE-3 

7E-5 

9E-5 

2E-5 

3E-5 

3E-5 

2E-5
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Table II 
Table I TbeI 
tiable V Effluent 

Occupational Values Concentrations 

Col. 2 Col. 3 
75 Rhenium-186 D, seeRe 2E+3 3E+3 2E-6 4E-9 3E-5 

W, see '.Re 2E+3 7E-7 2E-9 

75 Rhenium- 187 D, see '"Re 6E+5 8E+5 4E14 8E-3 
St wall 

(9E+5) - IE-6 
W, see•"'Re 1E+5 4E-5 IE-7 

75 Rhenium-188mn
2  D, see '"Re 8E+4 1E+5 6E-5 2E-7 1E-3 

W, see "'Re 1E+5 6E-5 2E-7 

75 Rhenium-188 D, see '"Re 2E+3 32+3 11-6 4E-9 2E-5 
W, see 177Re 3E+3 1E-6 4E-9 

75 Rhenium- 189 D, see '"Re 3E+3 52+3 2E-6 7E-9 4E-5 
W, see 177Re 4E+3 2E-6 6E-9 

76 Osmium-1802 D, all compounds except 
those given for W and Y 1E+5 4E+5 2E-4 5E-7 1E-3 
W, halides and nitrates 5E+5 2E4 7E-7 
Y, oxides and hydroxides 5E+5 2E4 6E-7 

76 Osmium- 1812 D, see 180Os 1E+4 4E+4 22-5 6E-8 2E-4 
W, see "°Os 5E+4 22-5 6E-8 
Y, see `SOs 4E+4 22-5 6E-8 

76 Osmium-182 D, see "Os 2E+3 6E+3 2E-6 8E-9 3E-5 
W, see "00s 4E+3 22-6 6E-9 
Y, see 1"0Os 4E+3 2E-6 6E-9 

76 Osmium-185 D, see "0Os 2E+3 5E+2 2E-7 7E-10 3E-5 
W, see "•Os 8E+2 3E-7 IE-9 
Y, see "'Os. 8E+2 3E-7 IE-9 

76 Osmium-189m D, see ""Os 8E+4 2E+5 12E 3E-7 1E-3 
W, see "'Os 2E+5 9E-5 3E-7 
Y, see "0Os 22+5 7E-5 2E-7 

76 Osmium-191m D, see ""Os IE+4 3E+4 IE-5 4E-8 2E-4 
W, see "'Os 2E+4 8E-6 3E-8 
Y, see 'NOs 2E+4 7E-6 2E-8 

76 Osmium-191 D, see 'Os 2E+3 2E+3 9E-7 32-9 
LLI wall 
(3E+3) - 3E-5 

W, see "'"Os 2E+3 7E-7 2E-9 
Y, see "'"Os IE+3 6E-7 2E-9 

76 Osmium-193 D, see '"Os 2E+3 5E+3 2E-6 6E-9 
LLI wall 
(2E+3) 2E-5 

W, see "'"Os 3E+3 1E-6 4E-9 
Y, see '"Os 3E+3 1E-6 4E-9 

76 Osmium-194 D, see "'Os 4E+2 4E+1 2E-8 6E-11 
I, wall 
(6E+2) 8E-6 

W, see "'8Os 6E+2I 2E-8 8E-11 
Y, see "Os 8E+0 3E-9 IE-11 

77 Iridium-182
2  D, all compounds except 

those given for W and Y 4E+4 IE+5 6E-5 2E-7 
St wall 
(4E+4) 6E-4
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Table II 
Table I fieI 

Table IEffluent 

Occupational Values Concent 
Concentrations 

Col. 2 Col. 3 
W, halides, nitrates, and 

metallic iridium 2E+5 6E-5 2E-7 
Y, oxides and hydroxides lE+5 5E-5 2E-7 

77 Iridium-184 D, see 1
2
1r 8E+3 2E+4 IE-5 3E-8 IE-4 

W, see '92ir 3E+4 IE-5 5E-8 
Y, see nl2"r 3E+4 IE-5 4E-8 

77 Iridium-185 D, see Mi
2

r 5E+3 IE+4 5E-6 2E-8 7E-5 
W, see -12h. lE+4 5E-6 2E-8 
Y, see '

9
2r IE+4 4E-6 IE-8 

77 Iridium-186 D, see Mir 2E+3 8E+3 3E-6 IE-8 3E-5 
W, see -lr 6E+3 3E-6 9E-9 
Y, see 112lr 6E+3 2E-6 8E-9 

77 Iridium-187 D, see 121T IE+4 3E+4 IE-5 5E-8 E1-4 
W, see "i2Ir 3E+4 IE-5 4E-8 

77 Iridium-188 D, see 1.21r 2E+3 5E+3 2E-6 6E-9 3E-5 
W, see 

12
1r 4E+3 IE-6 5E-9 

Y, see '
2
1r - 3E+3 IE-6 5E-9 

77 Iridium-189 D, see 121r 5E+3 5E+3 2E-6 7E-9 
LLI wall 
(SE+3) 7E-5 

W, see .
2

1r 4E+3 2E-6 5E-9 
Y, see -821r 4E+3 IE-6 5E-9 

77 lridium-190m
2  D, see 13

2
1r 2E+5 2E+5 8E-5 3E-7 2E-3 

W, see -21r 2E+5 9E-5 3E-7 
Y, see "2Ir 2E+5 8E-5 3E-7 

77 Iridium-190 D, see n21T 1E+3 9E+2 4E-7 IE-9 IE-5 
W, see "

2
1r IE+3 4E-7 IE-9 

Y, see 
8 2

1r 9E+2 4E-7 IE-9 

77 Iridium-192m D, see "
2
Ir 3E+3 9E+1 4E-8 IE-10 4E-5 

W, see "inr 2E+2 9E-8 3E-10 
Y, see 121r 2E+1 6E-9 2E-I11 

77 Iridium-192 D, see 821r 9E+2 3E+2 IE-7 4E-10 1E-5 
W, see '"2-r 4E+2 2E-7 6E-10 
Y, see "3

t
r 2E+2 9E-8 3E-10 

77 lridium-194m D, see 1821r 6E+2 9E+1 4E-8 IE-10 9E-6 
W, see 1i•

2
r 2E+2 7E-8 2E- 10 

Y, see .
2
Ir -IE+2 4E-8 IE-10 

77 Iridium-194 D, see 2Tr IE+3 3E+3 IE-6 4E-9 1E-5 
W, see '8

2
lr 2E+3 9E-7 3E-9 

Y, see 21r T 2E+3 8E-7 3E-9 

77 lridium-195m D, see 
t12

1r SE+3 2E+4 IE-5 3E-8 1E-4 
W, see '82[r 3E+4 IE-5 4E-8 
Y, see' 921r 2E+4 9E-6 3E-8 

77 Iridium-195 D, see hi
2
1r IE+4 4E+4 2E-5 6E-8 2E-4 

W, see "S2r 5E+4 2E-5 7E-8 
Y, see .

2
Ir 4E+4 2E-5 6E-8
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Table I 
Occupational Values

78 Platinum- 186 

78 Platinum-188 

78 Platinum-189 

78 Platinum-191 

78 Platinum-193m

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds

78 Platinum-193 D, all compounds 

78 Platinum-195m D, all compounds

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds except 
those given for W and Y 
W, halides and nitrates 
Y, oxides and hydroxides 

D, see 193Au 

W, see '93Au 
Y, see '9'Au 

D, see "'Au 
W, see 1"3Au 
Y, see "9'Au 

D, see "9'Au 
W, see "'Au 
Y, see 19'Au 

D, see "'An 
W, see "9'Au 
Y, see 193Au 

D, see "9Au 

W, see "9'Au 
Y, see "'Au 

D, see "'Au 
W, see "'As 
Y, see '"Au 

D, see "'Au 
W, see "'Au 
Y, see "'Au 

D, see 'ýAu

1E+4 

2E+3 

1E+4 

4E+3 

3E+3 
LLI wall 
(3E+4) 

4E+4 
LLI wall 
(5E+4) 

2E+3 
LLI wall 
(2E+3) 

2E+4 

3E+3 

5E+4 

1E+3 

9E+3 

3E+3 

5E+3 

IE+3 

1E+3 

3E+3 
LL1 wall 
(3E+3) 

1E+3 

3E+4 

7E+4 
St wall

Table II 
Effluent 

Concentrations
CoI,2 Col. 3 

4E+4 2E-5 5E-8 2E-4

2E+3 

3E+4 

8E+3 

6E+3 

2E+4 

4E+3 

4E+4 

IE+4 

IE+5 

3E+3 

3E+4 
2E+4 
2E+4 

8E+3 
5E+3 
5E+3 

1E+4 
IE+3 
4E+2 

3E+3 
IE+3 
1E+3 

4E+3 
2E+3 
2E+3 

9E+3 

4E+3 
4E+3 

4E+3 
3E+3 
2E+4 

6E+4 
8E+4 
7E+4 

2E+5

7E-7 

IE-5 

4E-6 

3E-6

2E-9 

4E-8 

IE-8 

8E-9

IE-5 3E-8

2E-6 

2E-5 

4E-6 

6E-5 

IE-6 

IE-5 
9E-6 
8E-6 

3E-6 
2E-6 
2E-6 

5E-6 
6E-7 
2E-7 

IE-6 
5E-7 
5E-7 

2E-6 
8E-7 
7E-7 

4E-6 

2E-6 
2E-6 

IE-6 
1E-6 
1E-6 

3E-5 
3E-5 
3E-5 

9E-5

6E-9 

6E-8 

IE-8 

2E-7 

5E-9 

4E-8 
3E-8 
3E-8 

IE-8 
8E-9 
7E-9 

2E-8 
2E-9 

6E-10 

4E-9 
2E-9 
2E-9 

5E-9 
3E-9 
2E-9 

IE-8 

6E-9 
5E-9 

5E-9 
4E-9 
3E-9 

9E-8 
IE-7 
IE-7 

3E-7

2E-5 

IE-4 

5E-5 

4E-5 

6E-4 

3E-5 

2E-4 

4E-5 

7E-4 

2E-5 

IE-4 

4E-5 

7E-5 

IE-5 

2E-5 

4E-5 

2E-5 

4E-4
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78 

78 

78 

78 

79

Plasinum-197m
2 

Platinum-197 

Platinum-199
2 

Platinum-200 

Gold- 193

79 Gold- 194 

79 Gold- 195 

79 Gold-198m 

79 Gold-198 

79 Gold-199 

79 Gold-200m 

79 Gold-2002 

79 Gold-2012
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Table I 
Occupational Values

Ccl. 2 Col. 3

(9E+4) 
W, see '"Au 
Y, see "'Au 

80 Mercury-193m Vapor 
Organic D 4E+3 
D, sulfates 3E+3 
W, oxides, hydroxides, 
halides, nitrates, and 
sulfides 

80 Mercury-193 Vapor 
Organic D 2E+4 
D, see '93"Hg 2E+4 
W, see9 9rag 

80 Mercury-194 Vapor 
Organic D 2E+l 
D, see ..

3
mHg 8E+2 

W, see '
93

mHg 

80 Mercury-195m Vapor 
Organic D 3E+3 
D, see 193mHg 2E+3 
W, see '9

3
mHg 

80 Mercury-195 Vapor 
Organic D 2E+4 
D, see 193nHg IE+4 
W, see 1

93MnHg 

80 Mercury-197m Vapor 
Organic D 4E+3 
D, see 193MHg 3E+3 
W, see -3mHg 

80 Mercury-197 Vapor 
Organic D 7E+3 
D, see 9

3
mag 6E+3 

W, see 193rang 

80 Mercury-199m2 Vapor 
Organic D 6E+4

D, see 193mHg 
W, see X'm-g 

80 Mercury-203 Vapor 
Organic D 
D, see '9mHg 
W, see '

5
m3Hg 

81 Thallium-194m
2

- D, all compounds

81 Thallium- 194'

81 

81

Thallium- 1952 

Thallium-197

D, all compounds 

D, all compounds 

D, all compounds

St wall 
(IE+5) 
6E+4 

5E+2 
2E+3 

5E+4 

(7E+4) 

3E+5 

(3E+5) 

6E+4 

7E+4

2E+5 
2E+5 

8E+3 
IE+4 
9E+3 

8E+3 

3E+4 
6E+4 
4E+4 
4E+4 

3E+1 
3E+1 
4E+l 
IE+2 

4E+3 
6E+3 
5E+3 
4E+3 

3E+4 
5E+4 
4E+4 
3E+4 

5E+3 
9E+3 
7E+3 
5E+3 

8E+3 
1E+4 
IE+4 
9E+3 

8E+4 
2E+5 

IE+5 
2E+5 

8E+2 
8E+2 
IE+3 
IE+3 

2E+5 
St wall 

6E+5 
St wall 

IE+5 

1E+5

lE-4 
9E-5 

4E-6 
5E-6 
4E-6 

3E-6 

IE-5 
3E-5 
2E-5 
2E-5 

IE-8 
1E-8 
2E-8 
5E-8 

2E-6 
3E-6 
2E-6 
2E-6 

IE-5 
2E-5 
I E-5 
IE-5 

2E-6 
4E-6 
3E-6 
2E-6 

4E-6 
6E-6 
5E-6 
4E-6 

3E-5 
7E-5 

6E-5 
7E-5 

4E-7 
3E-7 
5E-7 
5E-7 

6E-5

3E-7 
3E-7 

IE-8 
2E-8 
IE-8 

1E-8 

4E-8 
9E-8 
6E-8 
6E-8 

4E-1 I 
4E-1 I 
6E-11 
2E-10 

6E-9 
8E-9 
7E-9 
5E-9 

4E-8 
6E-8 
5E-8 
5E-8 

7E-9 
IE-8 
1E-8 
7E-9 

IE-8 
2E-8 
2E-8 
IE-8 

IE-7 
2E-7 

2E-7 
2E-7 

IE-9 
IE-9 
2E-9 
2E-9 

2E-7

IE-3 

6E-5 
4E-5 

3E4 
2E-4 

2E-7 
IE-5 

4E-5 
3E-5 

2E-4 
2E-4 

5E-5 
4E-5 

9E-5 
8E-5 

IE-3 
8E-4 

7E-6 
3E-5

IE-3

2E-4 8E-7

5E-5 

5E-5

2E-7 

2E-7

4E-3 

9E-4 

IE-3
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Table 1I 
Effluent 

Concentrations
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81 Thallium- in ,allcompounds

Table II Table I TbeI 
Table IEffluent 

Occupational Values Concent 
Concentrations 

Col. 2 Col. 3 
3E+4 5E+4 2E-5 SE-8 4E-4

81 Thallium-198 

81 Thallium-199 

81 Thallium-200 

81 Thallium-201 

81 Thallium-202 

81 Thallium-204 

82 Lead-195m
2 

82 Lead-198 

82 Lead- 199' 

82 Lead-200 

82 Lead-201 

82 Lead-202m 

82 Lead-202 

82 Lead-203 

82 Lead-205 

82 Lead-209 

82 Lead-210 

82 Lead-211
2 

82 Lead-212 

82 Lead-2142 

83 Bismuth-200W 

83 Bismuth-2012 

83 Bismuth-202
2 

83 Bismuth-203 

83 Bismuth-205 

83 Bismuth-206

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, all compounds 

D, nitrates 
W, all other compounds 

D, see WJBi 
W, see 'Bi 

D, see =ýBi 
W, see 2MBi 

D, see -OBi 
W, see 'Bi 

D, see Bi 

W, see '0°Bi 

D, see °Bi 
W, see °Bi
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2E+4 

6E+4 

8E+3 

2E+4 

4E+3 

2E+3 

6E+4 

3E+4 

2E+4 

3E+3 

7E+3 

9E+3 

IE+2 

5E+3 

4E+3 

2E+4 

6E+l 
Bone surf 

(IE+0) 

IE+4 

8E+1 
Bone surf 

(1E+2) 

9E+3 

3E+4 

IE+4 

IE+4 

2E+3 

SE+3 

6E+2

3E+4 

8E+4 

1E+4 

2E+4 

5E+3 

2E+3 

2E+5 

6E+4 

7E+4 

6E+3 

2E+4 

3E+4 

5E+t 

9E+3 

le+3 

6E+4 

2E+1 
Bone surf 

(4E-1) 

6E+2 

3E+1 

8E+2 

8E+4 
1E+5 

3E+4 
4E+4 

4E+4 
8E+4 

7E+3 
6E+3 

3E+3 

IE+3 

]E+3 
9E+2

1 E-5 

4E-5 

5E-6 

9E-6 

2E-6 

9E-7 

813-5 

3E-5 

3E-5 

3E-6 

8E-6 

1 E-5 

2E-8 

4E-6 

6E-7 

2E-5 

1-10 

3E-7 

1E-8 

3E-7 

4E-5 
4E-5 

1E-5 
2E-5 

2E-5 
3E-5 

3E-6 
3E-6 

1E-6 

5E-7 

6E-7 
4E-7

5E-8 

IE-7 

2E-8 

3E-8 

7E-9 

3E-9 

3E-7 

9E-8 

IE-7 

9E-9 

3E-8 

4E-8 

7E-II 

IE-8 

2E-9 

8E-8 

6E-13 

9E-10 

5E- I1 

I E-9 

I E-7 
I1E-7 

4E-8 
5E-8 

6E-8 
IE-7 

9E-9 
9E-9 

3E-9 

2E-9 

2E-9 
IE-9

3E-4 

9E-4 

IE-4 

2E-4 

5E-5 

2E-5 

8E-4 

4E-4 

3E-4 

4E-5 

IE-4 

1E-4 

2E-6 

7E-5 

5E-5 

3E-4 

IE-8 

2E-4 

2E-6 

IE-4 

4E-4 

2E-4 

2E-4 

3E-5 

2E-5 

9E-6
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Table I 
Occupational Values

83 Bismuth-207 D, s 
W, see "Bi

83 Bismuth-210m 

83 Bismuth-210

D, see 2nBi 

W, see 'Bi 

D, see a°Bi

W, see anBi 

83 Bismuth-212
2  

D, see -Bi 
W, see 'Bi 

83 Bismuth-2135 D, see 2Bi 
W, see 2°Bi 

83 Bismuth-214
2  D, see 2°Bi 

W, see ..Bi 

84 Polonium-2035 D, all compounds except 
those given for W 
W, oxides, hydroxides, and 
nitrates 

84 Polonium-205
2  D, see 2w

3
Po 

W, see urPo 

84 Polonium-207 D, see "Po 
W, see 2°3Po 

84 Polonium-210 D, see ý3Po 

W, see wsPo 

85 Astatine-2072 D, halides 
W 

85 Astatine-211 D, halides 
W 

86 Radon-220 With daughters removed 
With daughters present

86 Radon-222

Francium-2222 

Francium-223
2 

Radium-223

3 

21 

8: 

3 

1E

With daughters removed 
With daughters present

D, all compounds 

D, all compounds 

W, all compounds

2t 

6 

5t 

Bon 
(9

2 
2E+3 
4E+2 

5E+0 
idneys 

6E+0) 
7E-1 

2E+2 
idneys 
4E+2) 
3E+1 

2E+2 
3E+2 

3E+2 
4E+2 

8E+2

Col. 3 
7E-7 
1E-7 

2E-9 

3E-10 

IE-7 

IE-8 

1E-7 
IE-7 

IE-7 
IE-7 

3E-7

Table II 
Effluent 

Concentrations

2E-9 
5E-10 

9E-12 
9E-13 

5E-10 
4E-1I 

3E-10 
4E-10 

4E-10 
5E-10 

iE-9

Col.  
1E+3 

4E+I 
Kidneys K 
(6E+I) ( 

8E+2 
I< 

5E+3 

7E+3 

2E+4 
St wall 
(2E+4)

E+4 6E+4 

9E+4 

E+4 4E+4 
7E+4 

E+3 3E+4 
3E+4 

E+O 6E-1 
6E-1 

E+3 3E+3 
2E+3 

E+2 8E+l 
5E+1 

2E+4 
2E+1 
(or 12 

working 
level 

months) 

1IE+4 
1E+2 
(or 4 

working 
level 

months) 

E+3 5E+2 

E+2 8E+2 

E+0 7E-1 
ne surf 
E+O)

3E-5 

4E-5 

2E-5 
3E-5 

IE-5 

IE-5 

3E-10 
3E-10 

I E-6 
9E-7 

3E-8 

2E-8 

7E-6 
9E-9 

(or 1.0 
working 

level) 

4E-6 
3E-8 

(or 0.33 
working 

level) 

2E-7 

3E-7 

3E-10

9E-8 

1E-7 

5E-8 

1E-7 

3E-8 
4E-8 

9E-13 
9E-13 

4E-9 
3E-9 

IE-10 
8E-I1 

2E-8 
3E-I1

IE-8 
IE-10

6E-10 

IE-9 

9E-13
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IE-5 

8E-7 

IE-5 

7E-5 

IE-4

3E-4 

3E-4 

IE4 

4E-8 

8E .5 

2E-6

87 

87 

88

3E-5 

8E-6 

IE-7
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Table I 
Occupational Values 

Col. 2 Col. 3

CHAPTER 1200-2-5 

Table II 
Effluent 

Concentrations

88 Radium-224 

88 Radium-225 

88 Radium-226 

88 Radium-2272 

88 Radium-228 

89 Actinium-224 

89 Actinium-225 

89 Actinium-226 

89 Actinium-227 

89 Actinium-228 

90 Thorium-2262 

90 Thorium-227

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

D, all compounds except 
those given for W and Y 

W, halides and nitrates 
Y, oxides and hydroxides 

D, see soAc 

W, see .."Ac 
Y, see 4Ac 

D, see 'Ac 

W, see soAc 
Y, see m4Ac 

D, see m4Ac 

W, see "Ac 

Y, see 
m

Ac 

D, see 2Ac 

W, see mAc 

Y, see mAc 

W, all compounds except 
those given for Y 

Y, oxides and hydroxides 

W, see 116Th 
Y, see 

m
Th

8E+0 2E+0 
Bone surf 

(2E+I) 

8E+0 7E-1 
Bone surf 

(2E+-1) 

2E+0 6E-1 
Bone surf 

(5E+0) 

2E+4 1E+4 
Bone surf Bone surf 

(2E+4) (2E+4) 

2E+0 E+0 
Bone surf 

(4E+0) 

2E+3 3E+1 
LLI wall 

(2E+3) (4E+l) 
5E+1 
5E+l 

5E+1 3E- I 
LLI wall Bone surf 

(5E+1) (5E- ) 
6E-I 
6E--I 

1E+2 3E+O 
LLI wall Bone surf 
(1E+2) (4E+0) 

5E+0 
5E+0 

2E-1 4E-4 
Bone surf Bone surf 

(4E-1) (8E-4) 
2E-3 

Bone surf 
(3E-3) 
4E-3 

2E+3 9E+0 
Bone surf 

(2E+1) 
4E+1 

Bone surf 
(6E+I) 
4E+1 

5E+3 2E+2 
St wall 
(5E+3) 

IE+2 

1E+2 3E- I 
3E-I

7E-10 2E-12

3E-10 

3E-10 

6E-6 

5E-10 

1E-8 
Bone surf 

2E-8 
2E-8 

1E-10 

3E-10 
3E-10 

IE-9 

2E-9 
2E-9 

2E-13 

7E-13 

2E-12 

4E-9 

2E-8 

2E-8 

6E-8 

6E-8 

IE-10 
1E-10

2E-7 

9E-13 

2E-7 

9E-13 

6E-8 

3E-8 3E-4 

2E-12 

6E-8

5E-11 
7E-11 
6E-11 

7E-13 
9E-13 
9E-13 

5E-12 
7E-12 
6E-12 

1E-15 

4E-15 
6E-15 

2E-11I 

8E-11 
6E-11 

2E-10 

2E-10 

5E-13 
5E-13

3E-5 

7E-7 

2E-6 

5E-9 

3E-5 

7E-5 

2E-6
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Table II 
Table I Tbe1 

Table IEffluent 
Occupational Values Concent 

Concentrations 
Col. 2 Col. 3

90 Thorium-228 

90 Thorium-229 

90 Thorium-230

90 

90

Thorium-231 

Thorium-232

W, see "Mh 

Y, see 'Thh 

W, see ='n 

Y, see 1
26

nh 

W, see "Ih 

Y, see 1'lh 

W, see '-Tb 
Y, see 

2
Th 

W, see -h 

Y, see 26Th

90 Thorium-234 W, see "Th 

Y, see 
2 5 

91 Protactinium-2272 W, all compounds except 
those given for Y 
Y, oxides and hydroxides 

91 Protactinium-228 W, see ý
7
Pa 

Y, see -mPa 

91 Protactinium-230 W, see ý
7 Pa 

Y, see flIPa 

91 Protactinium-231 W, see -
7
Pa 

Y, see 'Pa 

91 Protactinium-232 W, see MTPa 

Y, see ý'Pa 

91 Protactinium-233 W, see M Pa

6E+0 1E-2 
Bone surf Bone surf

(1E+1) 

6E-1 
Bone surf 
(IE+0) 

4E+0 
Bone surf 

(9E+0) 

4E+3 

7E-I 
Bone surf 

(2E+0) 

3E+2 
LLI wall 
(4E+2) 

4E+3 

1E+3 

6E+2 
Bone surf 

(9E+2) 

2E-I 
Bone surf 

(5E-1) 

1E+3 

1E+3 
LLI wall

(2E-2) 
2E-2 

9E-4 
Bone surf 

(2E-3) 
2E-3 

Bone surf 
(3E-3) 

6E-3 
Bone surf 

(2E-2) 
2E-2 

Bone surf 
(2E-2) 

6E+3 
6E+3 

1E-3 
Bone surf 

(3E-3) 
3E-3 

Bone surf 
(4E-3) 

2E+2 

2E+2 

1E+2 
1E+2 

11+1 
Bone surf 
(2E+I) 
lE+l 

5E+0 

SE-12 

2E-3 
Bone surf 

(4E-3) 
4E-3 

Bone surf 
(6E-3) 

2E+1 
Bone surf 
(61+ 1) 
6E+1 

Bone surf 
(7E+I) 

7E+2
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4E- 12 

7E- 12 

4E-13 

IE-12 

3E-12 

6E-12 

3E-6 
3E-6 

5E-13 

IE-12 

8E-8 

6E-8 

5E-8 
4E-8 

5E-9 

52-9 

2E-9 

IE-9 

6E-13 

2E-12 

9E-9 

2E-8 

3E-7

3E-14 
2E-14 

3E-15 

4E-15 

2E-14 

3E-14 

9E-9 
9E-9 

4E-15 

6E-15 

3E-10 

2E-10 

2E-10 
1E-10 

2E-11 

7E-12 

4E+0 

6E-15 

8E-15

2E-7 

2E-8 

IE-7 

5E-5 

3E-8 

5E-6 

5E-5 

2E-5 

3E-11 

IE-5 

6E-9 

2E-5

8E-1t 

1E-10 

1E-9
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(2E+3) 
Y, see -

2
Pa

Table IT l 
tiable V Effluent 

Occupational Values Concentrations 

Col. 2 Col. 3 
2E-5 

6E+2 2E-7 8E-10

91 Protactinium-234 

92 Uranium-230 

92 Uranium-231 

92 Uranium-232 

92 Uranium-233 

92 Uranium-234
3 

92 Uranium-235' 

92 Uranium-236 

92 Uranium-237 

92 Uranium-2383 

92 Uranium-239' 

92 Uranium-240

W, see •TPa 
Y, see -"Pa 

D, UF, UOF, UO(NO) 

W, U03, UF4, UCI 
Y, UO, UO 

D, see z•O 

W, see 23°U 
Y, see 'U 

D, see 23U 

W, see 23U 
Y, see 

23
°U 

D, see 2'rd 

W, see "U 
Y, see •U 

D, see 0U 

W, see "U 
Y, see ýU 

D, see 2U 

W, see "U 
Y, see ý0 

D, see 'U 

W, see 'U 
Y, see 'U 

D, see 'U 

W, see "U 
Y, see '

3
U 

D, see °U 

W, see "U 
Y, see 'U 

D, see "U 
W, see "U 
Y, see "U 

D, see 'U

2E+3 8E+3 
7E+3 

4E+O 4E-1 
Bone surf Bone surf 

(6E+0) (6E-l) 
4E-1 
3E-1 

5E+3 8E+3 
LLI wall 
(4E+3) 

6E+3 
5E+3 

2E+0 2E-1 
Bone surf Bone surf 

(4E+0) (4E-1) 
4E-1 
8E-3 

IE+l 1E+O 
Bone surf Bone surf 

(2E+I) (2E+0) 
7E-1 
4E-2 

IE+1 1E+0 
Bone surf Bone surf 

(2E+I) (2E+0) 
7E-1 
4E-2 

IE+I 1E+O 
Bone surf Bone surf 

(2E+I) (2E+0) 
8E-1 
4E-2 

IE+1 1E+0 
Bone surf Bone surf 

(2E+I) (2E+0) 
8E-I 
4E-2 

2E+3 3E+3 
LL wall 
(2E+3) 

2E+3 
2E+3 

1E+I 1E+0 
Bone surf Bone surf 

(2E+I) (2E+0) 
8E-I 
4E-2 

7E+4 2E+5 
2E+5 
2E+5 

IE+3 4E+3

3E-6 

3E-6 

2E-10

IE-8 3E-5 
9E-9

8E- 13 
IE-10 5E-13 
IE-10 4E-13 

3E-6 IE-8

2E-6 
2E-6 

9E-11 

2E-10 
3E- 12 

5E-10 

3E-10 
2E-11 

5E-10 

3E-10 
2E-1I 

6E-10 

3E-10 

2E-11 

5E-10

8E-8

6E-5 
8E-9 
6E-9 

6E-13 6E-8 
5E-13 
1E-14 

3E-12 3E-7 
IE-12 
5E-14 

3E- 12 3E-7 
IE-12 2 
5E-14 

3E-12 3E-7 
IE-12 
6E-14

3E-12 
3E-10 IE-12 
2E-11 6E-14 

1E-6 4E-9

7E-7 
6E-7 

6E-10 

3E-10 
2E-1I 

SE-5 
7E-5 
6E-5 

2E-6

2E-9 
2E-9 

3E- 12 
IE-12 
6E-14 

3E-7 
2E-7 
2E-7 

5E-9

3E-7 

3E-5 

3E-7 

9E-4 

2E-5
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Table I 
Occupational Values

Col. 2 
W, see •°U -3E+3 

Y, see 
23 U - 2E+3

92 Uranium-natural
3 

93 Neptunium-232
2 

93 Neptunium-233' 

93 Neptunium-234 

93 Neptunium-235 

93 Neptunium-236 
(L.15E+5 y) 

93 Neptunium-236 
(22.5 h) 

93 Neptunium-237 

93 Neptunium-238 

93 Neptunium-239 

93 Neptunium-240
2 

94 Plutonium-234 

94 Plutonium-235' 

94 Plutonium-236 

94 Plutonium-237 

94 Plutonium-238 

94 Plutonium-239

D, see "Ou 

W, see 'U 
Y, see ýU 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 
except PuO 

Y, PuO 

W, see 'Pu 
Y, see "Pu 

W, see "Pu 

Y, see 24Pu 

W, see 24Pu 
Y, see 'ýPu 

W, see 2Pu 

Y, see ýPu 

W, see 
2
1
4
Pu

IE+I 
Bone surf 
(2E+1) 

11E+5 

8E1+5 

2E+3 

2E+4 

(2E+4) 

3E+O 

(6E+O) 

3E+3 

(4E+3) 

5E-1 

(lE+O) 

1E+3 

2E+3 

(2E+3) 

2E+4 

8E+3 

9E+5 

2E+O 
Bone surf 

(4E+O) 

1E+4 

9E-l 
Bone surf 

(2E+O) 

8E-1 
Bone surf

IE+O 
Bone surf 

(2E+O) 
8E-I 
5E-2 

2E+3 
Bone surf 

(5E+2) 

3E+6 

3E+3 

8E+2 
LLI wall 
(lE+3) 

2E-2 
Bone surf 

(5E-2) 

3E+l 
Bone surf 

(7E+l) 

4E-3 
Bone surf 

(IE-2) 

6E+l 
Bone surf 

(2E+2) 

2E+3 
LLI wall 

8E+4 

2E+2 
2E+2 

3E+6 
3E+6 

2E-2 
Bone surf 

(4E-2) 
4E-2 

3E+3 
3E+3 

7E -3 
Bone surf 

(1E-2) 
2E-2 

6E-3 
Bone surf

Col. 3 
IE-6

CHAPTER 1200-2-5 

Table II 
Effluent 

Concentrations 

4E-9
IE-6 3E-9 

5E-10

3E-10 
2E- 11 

7E-7 

IE-3 

IE-6 

3E-7 

Bone surf 

9E- 12 

Bone surf 

IE-8 

Bone surf 

2E-12 
Bone surf

3E-12 3E-7 
9E-13 
9E-14 

2E-3

6E-9 

4E-6 

4E-9 

2E-9

IE-2 

3E-5 

3E-4

8E-14 9E-8 

IE-10 5E-5

IE-14

3E-8

2E-8 

2E-5

2E-10 

9E-7 3E-9 

2E-5 

3E-5 1E-7 3E-4

9E-8 
8E-8 

IE-3 
IE-3 

8E-12 

2E-11 

IE-6 
IE-6 

3E-12 

8E-12 

3E-12

3E-10 
3E-10 

4E-6 
3E-6 

5E-14 
6E-14 

5E-9 
4E-9

I E-4 

IE-2 

6E-8 

2E-4

2E-14 2E-8 
2E-14
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Table I 
Occupational Values

Y, see sePu

94 Plutonium-240

94 Plutonium-241

94 Plutonium-242

94 Plutonium-243 

94 Plutonium-244 

94 Plutonium-245 

94 Plutonium-246 

95 Americium-2372 

95 Americium-238
2 

95 Americium-239 

95 Americium-240 

95 Americium-24I 

95 Americium-242m 

95 Americium-242

W, see 2pn 

Y, see f'Pu 

W, see 
2
ýPu 

y, see 
2
ýpu 

W, see -Pu 

Y, see 23pu

W, see 234pu 
Y, see 1MPu 

W, see 24pu 

Y, see PsPu 

W, see iPu 
Y, see 2iMPu 

W, see 3pu 

Y, see '3Pu 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds

Col. 2 
(IE+0) (IE-2) 

2E-2

8E-I 
Bone surf 
(IE+0) 

Bone surf 

4E+ 1 
Bone surf 
(7E+l) 

8E-1 
Bone surf 
(IE+O) 

Bone surf 

2E+4 

8E-I 
Bone surf 

(2E+O) 

Bone surf 

2E+3 

4E+2 
LLI wall 
(4E+2) 

8E+4 

4E+4 

5E+3 

2E+3 

8E-I 
Bone surf 

(1E+O) 

8E-I 
Bone surf 

(IE+O) 

4E+3 
Bone surf

Bone surf 
(2E-2) 

6E-3 
Bone surf 

(IE-2) 
2E-2 

(2E-2) 

3E-I 
Bone surf 

(6E-I) 
8E-I 

Bone surf 
(IE+0) 

7E-3 
Bone surf 

(lE-2) 
2E-2 

(2E-2) 

4E+4 
4E+4 

7E-3 
Bone surf 

(IE-2) 
2E-2 

(2E-2) 

5E+3 
4E+3 

3E+2 

3E+2 

3E+5 

3E+3 
Bone surf 

(6E+3) 

lE+4 

3E+3 

6E-3 
Bone surf 

(IE-2) 

6E-3 
Bone surf 

(IE-2) 

8E+1 

(9E+l)

Col. 3

7E-12 

3E-12 

7E-12 

IE-10

Table II 
Effluent 

Concentrations 

2E-14 2E-8

2E-14 

2E-14 

2E-14

8E-13 
3E-10 

IE-12 

3E-12

7E-12 

2E-5 
2E-5 

3E-12

2E-14 

2E-14 

5E-8 
5E-8

2E-14 
7E-12 

2E-14 

2E-6 6E-9 
2E-6 6E-9 

1E-7 4E-10

I E-7 

1E-4 

1 E-6 

5E-6 

IE-6 

3E-12 

3E-12 

4E-8

6E-6 
4E-10 

4E-7 IE-3 

5E4S

9E-9 

2E-8 

4E-9

21-14 2E-8 

2E- 14 2E-8 

5E-5

IE-10
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IE-6

2E-8 

2E-4 

2E-8 

3E-5

7E-5 

3E-5
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95 Americium-243 W, all compounds

Amerieium-244mn 

Americium-244 

Amnericium-245 

Americium-246nm 

Americium-246
2 

Curium-238 

Curium-240 

Curium-241 

Curium-242 

Curium-243 

Curium-244 

Curium-245 

Curium-246 

Curium-247 

Curium-248 

Curium-2492 

Curium-250

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds

Table I 
Occupational Values 

Col. 2 Col. 3 

8E-I 6E-3 3E-12
Bone surf Bone surf 

(11+0) (lE-2) 

61+4 43+3 
St wall Bone surf 
(8E+4) (7E+3) 

3E+3 2E+2 
Bone surf 

(3E+2) 

3E+4 8E+4 

5E+4 2E+5 
St wall 
(6E+4) 

3E+4 1E+5 

2E+4 1E+3 

6E+ 1 613-1 
Bone surf Bone surf 

(8E+1) (6E-1) 

1E+3 3E+1 
Bone surf 

(4E+1) 

3E1+I 3E-1 
Bone surf Bone surf 

(5E+I) (3E-1) 

IE+0 9E-3 
Bone surf Bone surf 

(2E+0) (2E-2) 

12+0 IE-2 
Bone surf Bone surf 

(3E+0) (2E-2) 

7E-1 6E-3 
Bone surf Bone surf 

(1E+0) (1E-2) 

7E- I 6E-3 
Bone surf Bone surf 

(1E+0) (1E-2) 

8E-1 6E-3 
Bone surf Bone surf 

(1E+0) (1E-2) 

2E-1 2E-3 
Bone surf Bone surf 

(4E-l) (3E-3) 

5E+4 2E+4 
Bone surf 

(3E+4) 

4E-2 3134 
Bone surf Bone surf

2E-6 

8E-8 

3E-5 

8E-5 

4E-5 

5E-7 

2E-10 

IE-8 

1E-10 

4E-12 

5E-12 

3E-12 

3E-12 

3E-12 

7E-13 

7E-6 

4E-8 

IE-13

CHAPTER 1200-2-5 

Table II 
Effluent 

Concentrations

2E-14 

IE-8 

4E-10 

IE-7 

3E-7 

IE-7 

2E-9 

91-13 

5E-I1 

4E-13 

2E-14 

3E- 14 

2E-14 

2E-14 

2E-14 

4E- 15

2E-8 

IE-3 

4E-5 

4E-4 

8E-4 

4E-4 

2E-4 

IE-6 

22-5 

72-7 

3E-8 

3E-8 

2E-8 

2E-8 

2E-8 

5E-9 

7E-4
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Table II 
Table I Tbe1 

Table IEffluent 
Occupational Values Concent 

Concentrations

Col. 2 Col. 3

(6E-2) (5E-4) 8E-16 9E-10

97 Berkelium-245 

97 Berkelium-246 

97 Berkelium-247 

97 Berkelium-249 

97 Berkelium-250 

98 Califomium-244

98 Califomium-246 

98 Californium-248 

98 Califomium-249 

98 Californium-250 

98 Califomium-251 

98 Califomium-252 

98 Califomium-253 

98 Califomium-254

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds 

W, all compounds except 
those given for Y 

Y, oxides and hydroxides 

W, see "Cf 
Y, see 

2
"Cf 

W, see 
24"Cf 

Y, see ýCf 

W, see "Cf 

Y, see Cf 

W, see '"Cf 

Y, see "-Cf 

W, see '"Cf 

Y, see 'Cf 

W, see 
2
4Cf 

Y, see 
2
•Cf 

W, see 
2

"Cf 

Y, see 4Cf 

W, see 
2

"Cf 
Y, see 

2
4Cf

2E+3 

3E+3 

5E-I 
Bone surf 

(1E+0) 

2E+2 
Bone surf 

(5E+2) 

9E+3 
Bone surf 

(7E+2) 

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

4E+2 

8E+0 
Bone surf 
(2E+l) 

5E-1 
Bone surf 
(1E+0) 

Bone surf 

tE+0 
Bone surf 
(2E+0) 

5E-1 
Bone surf 
(IE+0) 

Bone surf 

2E+0 
Bone surf 
(5E+0) 

2E+2 
Bone surf 
(4E+2) 

2E+0

1E+3 5E-7 2E-9 3E-5

3E+3 

4E-3 
Bone surf 

(9E-3) 

2E+0 
Bone surf 

(4E+0) 

3E+2 

6E+2 

6E+2 

9E+0 
9E+0 

6E-2 
Bone surf 

(IE-1) 

IE-1 

4E-3 
Bone surf 

(9E-3) 
IE-2 

(IE-2) 

9E-3 
Bone surf 

(2E-2) 
3E-2 

4E-3 
Bone surf 

(9E-3) 
IE-2 

(IE-2) 

2E-2 
Bone surf 

(4E-2) 
3E-2 

2E+0 

2E+O 

2E-2 
2E-2

1E-6 

2E-12 

7E-10 

IE-7 

2E-7 

2E-7 

4E-9 
4E-9 

3E-I I 

4E-ItI 

2E- 12 

4E- 12 

4E-12 

I E-I1I 

2- 12 

4E-12 

8E-12 

IE-11 

8E-10 

7E-10 

9E-12 
7E-12

4E-9 

IE-14 

5E-12 

IE-9 

8E-10 

8E-10 

1E-I1 
IE-Il 

2E-13 

IE-13 

IE-14 

2E-14 

3E-14 
4E-14 

1E-14 

2E-14 

5E-14 
5E-14 

3E-12 

2E-12 

3E-14 
2E-14

4E-5 

2E-8 

6E-6 

1E-4 

4E-4 

5E-6 

2E-7 

2E-8 

3E-8 

2E-8 

7E-8 

5E-6 

3E-8
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Table I 
Occupational Values 

Col. 2 Col. 3 
W, all compounds 4E+4 5E+2 2E-7 

Bone surf

99 Einsteinium-251 W, all compounds 

99 Einsteinium-253 W, all compounds 

99 Einsteinium-254m W, all compounds 

99 Einsteinium-254 W, all compounds 

100 Fermium-252 W, all compounds 

100 Fermium-253 W, all compounds 

100 Fermium-254 W, all compounds 

100 Fermium-255 W, all compounds 

100 Fermium-257 W, all compounds 

101 Mendelevium-257 W, all compounds 

101 Mendelevium-258 W, all compounds 

Any single radionuclide not listed 
above with decay mode other than 
alpha emission or spontaneous 
fission and with radioactive half
life less than 2 hours 
Submersion' 
Any single radionuclide not listed 
above with decay mode other than 
alpha emission or spontaneous 
fission and with radioactive half
life greater than 2 hours 
Any single radionuclide not listed 
above that decays by alpha 
emission or spontaneous fission, or 
any mixture for which either the 
identity or the concentration of any 
radionuclide in the mixture is not 
known 

FOOTNOTES: 

"Submersion" means that values given are 

material.

(IE+3) 

7E+3 9E+2 
Bone surf 

(IE+3) 

2E+2 IE+O 

3E+2 IE+1 
LLI wall 
(3E+2) 

8E1+0 7E-2 
Bone surf Bone surf 

(2E+I) (IE-1) 

5E+2 IE+I 

1E+3 lE+I 

3E+3 9E+l 

5E+2 2E+l 

2E+l 2E-1 
Bone surf Bone surf 

(4E+I) (2E-1) 

7E+3 8E+1 
Bone surf 

(9E+t) 

3E+I 2E-1 
Bone surf Bone surf 

(5E+I1) (3E-1) 

2E+2

Table II 
Effluent 

Concentrations 

6E-4 

2E-9

4E-7

2E-9 

6E-10 2E-12 

4E-9 1E-11

3E-1I 

5E-9 

4E-9 

4E-8 

9E-9 

7E-I1 

4E-8

2E-13 

2E-11 

IE-11 

IE-10 

3E-1l

1E-4 

2E-6 

4E-6 

2E-7 

6E-6 

113-5 

4E-5 

7E-6

3E-13 5E-7 

IE-4

IE-10 

IE-1O 

5E-13 6E-7 

IE-7 IE-9

2E-1 IE-10 IE-12 IE-8

4E-4 2E-13 1E-15 2E-9 

for submersion in a hemispherical semi-infinite cloud of airborne

2 These radionuclides have radiological half-lives of less than 2 hours. The total effective dose equivalent received 
during operations with these radionuclides might include a significant contribution from external exposure. The 
DAC values for all radionuclides, other than those designated Class "Submersion," are based upon the committed
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effective dose equivalent due to the intake of the radionuclide into the body and do NOT include potentially 
significant contributions to dose equivalent from external exposures. The licensee may substitute lE-7 mCi/ml for 
the listed DAC to account for the submersion dose prospectively, but should use individual monitoring devices or 

other radiation measuring instruments that measure external exposure to demonstrate compliance with the limits.  

(See 1200-2-5-52.) 

For soluble mixtures of U-238, U-234, and U-235 in air, chemical toxicity may be the limiting factor (see 1200-2

5-50(5)). If the percent by weight (enrichment) of U-235 is not greater than 5, the concentration value for a 40-hour 

workweek is 0.2 milligrams uranium per cubic meter of air average. For any enrichment, the product of the average 

concentration and time of exposure during a 40-hour workweek shall not exceed 8E-3 (SA) pCi-hr/ml, where SA is 

the specific activity of the uranium inhaled. The specific activity for natural uranium is 6.77E-7 curies per gram U.  

The specific activity for other mixtures of U-238, U-235, and U-234, if not known, shall be: 

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

SA = [0.4 + 0.38 (enrichment) + 0.0034 (enrichment)2] E-6, enrichment > 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 mixture shall be the most restrictive DAC of any radionuclide in the 
mixture.  

2. If the identity of each radionuclide in the mixture is not known, but it is known that certain radionuclides specified in 

this 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

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

If, in addition, it is known that Ac
227-W,Y, Th-229-W,Y, Th-230-W, 
Th-232-W,Y, Pa-231-WY, Np-237
W, Pu-239-W, Pu-240-W, Pu-242-W, 
Am-241-W, Am-242m-W, Am-243
W, Cm-245-W, Cm-246-W, Cm-247
W, Cm-248-W, Bk-247-W, Cf-249
W, and Cf-25 I -W are not present 

If, in addition, it is known that Sm
146-W, Sm-147-W, Gd-148-D,W, 
Gd-152-DW, Th-228-W,Y, Th-230
Y, U-232-Y, U-233-Y, U-234-Y, 
U235-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-WY, 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-210m-W, Po-210-D,W, 
Ra-223-W, Ra-225-W, Ra-226-W, 
Ac-225-D,W,Y, Th-227-W,Y, U
230-D,W,Y, U-232-D,W, Pu-241-W, 
Cm-240-W, Cm-242-W, Cf-248-Y,

7E-4 3E-13 

7E-3 3E-12 

7E-2 3E-11 

7E-1 3E-10
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Es-254-W, Fm-257-W, and Md-258
W are not present 

If, in addition, it is known that Si-32
Y, Ti-44-Y, Fe-60-D, Sr-90-Y, Zr-93
D, Cd-113m-D, Cd-113-D, In-I15
D,W, La-138-D, Lu-176-W, Hf
178m-D,W, Hf-182-DW, 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 7E+0 3E-9 

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

If, in addition, it is known that Sm
146-W, Gd-148-D,W, Gd-152-D, Th
228-W,Y, Th-230-W,Y,U-232-Y, U
233-Y, U-234-Y, U-235-Y, U236-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 -- E-13 

If, in addition, it is known that Sm
147-W, Gd-152-W, Pb-210-D, Bi
210m-W, Po-210-D,W, Ra-223-W, 
Ra-225-W, Ra-226-W, Ac-225
D,W,Y, Th-227-WY, 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 -E-12 

If, in addition it is known that Fe-60, 
Sr-90, Cd-113m, Cd-113, In-l15, I
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 IE-6 

3. If a mixture of radionuclides consists of uranium and its daughters in ore dust (10 (m AMAD particle distribution 

assumed) prior to chemical separation of the uranium from the ore, the following values may be used for the DAC of 
the mixture: 6E-1 1 mCi of gross alpha activity from uranium-238, uranium-234, thorium-230, and radium-226 per 
milliliter of air; 3E-1 1 mCi of natural uranium per milliliter of air; or 45 micrograms of natural uranium per cubic 
meter of air.
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4. If the identity and concentration of each radionuclide in a mixture are known, the limiting values should be derived 
as follows: determine, for each radionuclide in the mixture, the ratio between the concentration present in the 
mixture and the concentration otherwise established in Schedule RHS 8-30 for the specific radionuclide when not in 
a mixture. The sum of such ratios for all of the radionuclides in the mixture may not exceed "I" (i.e., "unity").  

Example: If radionuclides "A," "B," and "C" are present in concentrations CA, CB, and Cc, and if the applicable 
DACs are DACA, DACB, and DACc, respectively, then the concentrations shall be limited so that the following 
relationship exists: 

CA + C + 
DACA DACB DACC

September, 1999 (Revised) 155



SCHEDULE RHS 8-31 
QUANTITIES' OF LICENSED OR REGISTERED MATERIAL REQUIRING LABELING

Radionuclide

Hydrogen-3 
Beryllium-7 
Beryllium- 10 
Carbon-IlI 
Carbon- 14 
Fluorine- 18 
Sodium-22 
Sodium-24 
Magnesium-28 
Aluminum-26 
Silicon-3 I 
Silicon-32 
Phosphorus-32 
Phosphorus-33 
Sulfur-35 
Chlorine-36 
Chlorine-38 
Chlorine-39 
Argon-39 
Argon-41 
Potassium-40 
Potassium-42 
Potassium-43 
Potassium-44 
Potassium-45 
Calcium-41 
Calcium-45 
Calciuni-47 
Scandium-43 
Scandium-44m 
Scandium-44 
Scandium-46 
Scandium-47 
Scandium-48 
Scandium-49 
Titanium-44 
Titanium-45 
Vanadium-47 
Vanadium-48 
Vanadium-49 

Gallium-66 
Galliuni-67 
Gallium-68

Radionuclide

' To Convert liCi to KJ~q, multiply the 1iCi value by 37.

September, 1999 (Revised)

(P Ci)

1,000 
1,000 

1,0 
1,000 
1,000 
1,00 
100 
100 
100 

1,000 

100 
100 
100 
1,00 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
100 
100 
1,000 
1,000 
100 
100 
100 
100 
1,000 

1,000 

1,000 

1,000 

100 
1,000 

1,000

Chromium-48 
Chromium-49 
Chromium-5 1 
Manganese-5 I 
Manganese-52m 
Manganese-52 
Manganese-53 
Manganese-54 
Manganese-56 
Iron-52 
Iron-55 
Iron-59 
Iron-60 
Cobalt-55 
Cobalt-56 
Cobalt-57 
Cobalt-58mn 
Cobalt-58 
Cobalt-60m 
Cobalt-60 
Cobalt-61 
Cobalt-62m 
Nickel-56 
Nickel-57 
Nickel-59 
Nickel-63 
Nickel-65 
Nickel-66 
Copper-60 
Copper-61 
Copper-64 
Copper-67 
Zinc-62 
Zinc-63 
Zinc-65 
Zinc-69m 
Zinc-69 
Zinc-71Im 
Zinc-72 
Gallium-65 

Rubidium-79 
Rubidium-SI m 
Rubidium-81

(Pci)* 

1,000 
1,000 
1,000 
1,000 
1,000 
100 
1,000 
100 
1,000 
100 
100 
10 

10 
100 
100 

1,000 
100 
1,000 

1,000 
100 
100 
100 
100 
100 
1,000 
10 
1,000 
1,000 
1,000 
1,000 
100 
1,000 
10 
100 
1,000 
1,000 
100 
1,000 

1,000 
1,000 
1,000
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Gallium-70 
Gallium-72 
Gallium-73 
Germanium-66 
Germanium-67 
Germanium-68 
Germanium-69 
Germanium-71 
Germanium-75 
Germanium-77 
Germanium-78 
Arsenic-69 
Arsenic-70 
Arsenic-7 1 
Arsenic-72 
Arsenic-73 
Arsenic-74 
Arsenic-76 
Arsenic-77 
Arsenic-78 
Selenium-70 
Selenium-73m 
Selenium-73 
Selenium-75 
Selenium-79 
Selenium-8 im 
Selenium-8 1 
Selenium-83 
Bromine-74m 
Bromine-74 
Bromine-75 
Bromine-76 
Bromine-77 
Bromine-80m 
Bromine-SO 
Bromine-82 
Bromine-83 
Bromine-84 
Krypton-74 
Krypton-76 
Krypton-77 
Krypton-79 
Krypton-81 
Krypton-83m 
Krypton-85m 
Kryptcn-85 
Krypton-87 
Krypton-88 

Molybdenum-90 
Molybdenum -93m 
Molybdenum-93 
Molybdenum-99 
Molybdenum-l0l 
Technetium-93m

1,000 
100 
1,000 
1,000 
1,000 
10 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
100 
100 
100 
100 
100 
100 
1,000 
1,000 
1,000 
100 
100 
100 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
100 
1.000 
1,000 
1,000 
100 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 

100 
100 
10 
100 
1,000 
1.000
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Rubidium-82m 
Rubidium-83 
Rubidium-84 
Rubidium-86 
Rubidium-87 
Rubidium-88 
Rubidiurn-89 
Strontium-SO 
Strontium-81 
Strontium-83 
Strontium-85m 
Strontium-85 
Strontium-87m 
Strontium-89 
Strontium-90 
Strontium-91 
Strontium-92 
Yttrium-86m 
Yttrium-86 
Yttrium-87 
Yttrium-88 
Yttrium-90m 
Yttrium-90 
Yttrum-91m 
Yttrium-91 
Ytttium-92 
Yttrium-93 
Yttrium-94 
Yttrium-95 
Zirconium-86 
Zirconium-88 
Zirconium-89 
Zirconium-93 
Zirconium-95 
Zirconium-97 
Niobium-8S 
Niobium-89mn 

(66 min) 
Niobium-89 

(122 min) 
Niobium-90 
Niobium-93m 
Niobium-94 
Niobium-95m 
Niobium-95 
Niobium-96 
Niobium-97 
Niobium-98 

Cadmium-104 
Cadmium-107 
Cadmium-109 
Cadmium-i 13m 
Cadmium-i 13 
Cadmium-i 15m

157

1,000 
100 
100 
100 
100 
1,000 
1,000 
100 
1,000 
100 
1,000 
100 
1,000 
10 
0.1 
100 
100 
1,000 
100 
100 
10 
1,000 
10 
1,000 
10 
100 
100 
1,000 
1,000 
100 
10 
100 

10 
100 
1,000 

1,000 

1,000 

1,000 
100 

100 
10 
100 
1,000 

1,000 

1,000 

1,000 

0.1 
100 
10
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Technetium-93 1,000 Cadmium- 115 100 
Technetium-94m 1,000 Cadmium-I 17m 1,000 

Technetium-94 1,000 Cadmium-1 17 1,000 

Technetium-96m 1,000 Indium-109 1,000 

Technetium-96 100 Indium-110m 
Technetium-97m 100 (69. 1 m) 1,000 

Technetium-97 1,000 Indium-110 

Technetium-98 10 (4.9h) 1,000 

Technetium-99m 1,000 Indium-i 1l 100 
Technetium-99 100 Indium-1 12 1,000 

Technetium-101 1,000 Indium-113m 1,000 
Technetium- 104 1,000 Indium- 1!4m 10 

Ruthenium-94 1,000 Indium-1 15m 1,000 
Ruthenium-97 1,000 Indium- 115 100 
Ruthenium- 103 100 Indium-i 16m 1,000 

Ruthenium- 105 1,000 Indium-I 17m 1,000 

Ruthenium- 106 1 Indium- 117 1,000 
Rhodium-99m 1,000 Indium-i 19m 1,000 

Rhodium-99 100 Tin-110 100 
Rhodium-100 100 Tin-Ill 1,000 

Rhodium-l0im 1,000 Tin-113 100 
Rhodium -101 10 Tin-117m 100 
Rhodium-102m 10 Tin-119m 100 

Rhodium-102 10 Tin-121m 100 
Rhodium-103m 1,000 Tin-121 1,000 

Rhodium-105 100 Tin-123m 1,000 
Rhodium-106m 1,000 Tin-123 10 

Rhodium-107 1,000 Tin-125 10 

Palladium-100 100 Tin-126 10 

Palladium-101 1,000 Tin-127 1,000 

Palladium-103 100 Tin-128 1,000 
Palladium-107 10 Antimony- 115 1,000 

Palladium-109 100 Antimony- I 16m 1,000 
Silver-102 1,000 Antimony-116 1,000 

Silver-103 1,000 Antimony-117 1,000 

Silver-104m 1,000 Antimony-I 18m 1,000 
Silver-104 1,000 Antimony- 119 1,000 
Silver-105 100 Antimony- 120 

Silver-106m 100 (16m) 1,000 
Silver-106 1,000 Antimony-120 

Silver-108m 1 (5.76d) 100 

Silver- IOm 10 Antimony-122 100 
Silver- Ill 100 Antimony-124m 1,000 

Silver-i 12 100 Antimony-124 10 
Silver-I 15 1,000 Antimony-125 100 
Antimony- 126 100 Antimony-126m 1,000 
Antimony-127 100 Antimony-130 1.000 

Antimony-128 (10.4 m) 1,000 Antimony-131 1,000 
Antimony-128 (9.01 h) 100 Tellurium- 116 1,000 

Antimony-129 100 Tellurium-121m 10 

Tellurium-121 100 Cesium-136 10 

Tellurium-123m 10 Cesium-137 10 

Tellurium-123 100 Cesium-138 1,000 
Tellurium-125m 10 Barium-126 1,000 

Tellurium-127m 10 Barium-128 100 

Tellurium- 127 1,000 Barium- 131 m 1,000 
Tellurium-129m 10 Barium-131 100
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Tellurium-129 
Tellurium-131m 
Tellurium-131 
Tellurium- 132 
Tellurium-133m 
Tellurium-133 
Tellurium- 134 
Iodine-120m 
Iodine-120 
Iodine-121 
Iodine-123 
Iodine-124 
Iodine-125 
Iodine-126 
Iodine-128 
Iodine-129 
Iodine-130 
Iodine-131 
Iodine-132m 
Iodine-132 
Iodine-133 
Iodine-134 
Iodine-135 
Xenon- 120 
Xenon- 121 
Xenon- 122 
Xenon- 123 
Xenon-125 
Xenon-127 
Xenon-129m 
Xenon-131m 
Xenon-133m 
Xenon-133 
Xenon-135m 
Xenon-135 
Xenon-138 
Cesium-125 
Cesium-127 
Cesium-129 
Cesium-130 
Cesium-131 
Cesium-132 
Cesium-134m 
Cesium-134 
Cesium-135m 
Cesium-135 
Promethium- 147 
Promethium- 148m 
Promethium- 148 
Promethium- 151 
Samarium-141 
Samarium- 142 
Samarium- 145 
Samarium- 146 
Samarium- 147 
Samarium-IS 1 
Samarium- 153 
Samarium- 155

1,000 
10 
100 
10 
100 
1,000 
1,000 
1,000 
100 
1,000 
100 
10 
I 
I 
1,000 
1 

10 

100 
100 
10 
1,000 
100 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
100 
1,000 
10 
1,000 
100 
10 
10 
10 
100 
1,000 
1,000 
100 
1 
100 
10 
100 
1,000

Barium-133m 
Barium-133 
Barium- 135m 
Barium-139 
Barium-140 
Barium-141 
Barium-142 
Lanthanum- 131 
Lanthanum- 132 
Lanthanum- 135 
Lanthanum- 137 
Lanthanum- 138 
Lanthanum-140 
Lanthanum- 141 
Lanthanum-142 
Lanthanum-143 
Cerium- 134 
Cerium-135 
Cerium-137m 
Cerium-137 
Cerium-139 
Cerium-141 
Cerium-143 
Cerium-144 
Praseodymium-136 
Praseodymium-137 
Praseodymium-138m 
Praseodymium-139 
Praseodymium-142m 
Praseodymium-142 
Praseodymium-143 
Praseodymium-144 
Praseodymium- 145 
Praseodymium- 147 
Neodymium-136 
Neodymium-138 
Neodymium-139m 
Neodymium-139 
Neodymium-141 
Neodymium-147 
Neodymium-149 
Neodymium-15 I 
Promethium- 141 
Promethium- 143 
Promethium- 144 
Promethium- 145 
Promethium- 146 
Promethium-149 
Promethium-150 
Samarium-141m 
Holmium-I 64m 
Holmium-164 
Holmium- 166m 
Holmium- 166 
Holmium-167 
Erbium-161 
Erbium-165 
Erbium-169
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100 
too 
100 
1,000 
100 
1,000 
1,000 
1.000 
100 
1,000 
10 
100 
100 
100 
1,000 
1,000 
100 
100 
100 
1,000 
100 
100 
100 
1 
1,000 
1,000 
1,000 
1,000 
1,000 
100 
100 
1,000 
1oo 
1,000 
1,000 
1oo 
1,000 
1,000 
1,000 
100 
1,000 
1,000 
1,000 
100 
10 
10 

100 
1,000 
1,000 
1,000 
1,000 

I 

100 
1,000 
1,000 
1,000 
100
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Samarium-156 1,000 Erbium-171 100 
Europium-145 100 Erbium-172 100 
Europium- 146 100 Thulium-162 1,000 
Europium- 147 100 Thulium-166 100 
Europium-148 10 Thulium-167 100 
Europium-149 100 Thulium-170 10 
Europium-150 (12.62h) 100 Thulium- 171 10 
Europium-iSO (134.2y) I Thulium-172 100 
Europium-152m 100 Thulium- 173 100 
Europium-152 I Thulium-175 1,000 
Europium-154 I Ytterbium- 162 1,000 
Europium-iSS 10 Ytterbium- 166 100 
Europium-156 100 Ytterbium- 167 1,000 
Europium- 157 100 Ytterbium- 169 100 
Europium-158 1,000 Ytterbium- 175 100 
Gadolinium-145 1.000 Ytterbium- 177 1,000 
Gadolinium-146 10 Ytterbium-178 1,000 
Gadolinium-147 100 Lutetium-169 100 
Gadolinium-148 0.001 Lutetium-170 100 
Gadolinium-149 100 Lutetium-171 100 
Gadolinium-l151 10 Lutetium-172 100 
Gadolinium-152 100 Lutetium-173 10 
Gadolinium-153 10 Lutetium-174m 10 
Gadolinium-159 100 Lutetium-174 10 
Terbium-147 1,000 Lutetium-176m 1,000 
Teibium-149 100 Lutetium-176 100 
Terbium- 150 1,000 Lutetium-177m 10 
Terbium-iS 1 100 Lutetium- 177 100 
Terbium-153 1,000 Lutetium-178m 1,000 
Terbium-154 100 Lutetium-178 1,000 
Terbium-155 1,000 Lutetium-179 1,000 
Terbium-156m (5.0 h) 1,000 Hafnium-170 100 
Terbium-156m (24.4h) 1,000 Hafniumn-172 1 
Terbium-156 100 Hafnium-173 1,000 
Terbium-157 10 Hafnium- 175 100 
Terbium-158 1 Hafnium-177m 1,000 
Terbium 160 10 Hafnium-178m 0.1 
Terbium- 161 100 Hafnium-179m 10 
Dysprosium-155 1,000 Hafnium-180m 1,000 
Dysprosium-157 1,000 Hafnium- 181 10 
Dysprosium-159 100 Hafnium-182m 1,000 
Dysprosium-165 1,000 Hafnium-182 0.1 
Dysprosium-166 100 Hafnium-183 1,000 
HolMum-155 1,000 Hafnium-184 100 
Holmium-157 1,000 Tantalum- 172 1,000 
Holmium-159 1,000 Tantalum-173 1,000 
Holmium- 161 1,000 Tantalum-174 1,000 
Holmium-162m 1,000 Tantalum- 175 1,000 
Hcolmium-162 1,000 Tantalum- 176 100 
Tantalum- 177 1,000 Platinum-188 100 
Tantalum-178 1,000 Platinum -189 1,000 
Tantalum-179 100 Platinum-191 100 
Tantalum-180m 1,000 Platinum-193m 100 
Tantalum-180 100 Platinum- 193 1,000 
Tantalum-1I82m 1,000 Platinum- 195m 100 
Tantalum- 182 10 Platinum-197m 1,000 
Tantalum-183 100 Platinum-197 100 
Tantalum-184 100 Platinum-199 1,000
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Tantalum- 185 
Tantalum- 186 
Tungsten- 176 
Tungsten-177 
Tungsten-178 
Tungsten-179 
Tungsten-181 
Tungsten-185 
Tungsten-187 
Tungsten-188 
Rhenium- 177 
Rhenium-178 
Rhenium- 181 
Rhenium-182 (12.7h) 
Rhenium-182 (64.0 h) 
Rhenium-184m 
Rhenium-184 
Rhenium-186m 
Rhenium-186 
Rhenium-187 
Rhenium-188m 
Rhenium-188 
Rhenium-189 
Osmium-180 
Osmium-181 
Osmium-182 
Osmium-185 
Osmium-189m 
Osmium- 191 m 
Osmium-191 
Osmium-193 
Osmium-194 
Iridium- 182 
Iridium- 184 
Iridium- 185 
Iridium- 186 
Iridium- 187 
Iridium-188 
Iridium-189 
Iridium-190m 
Iridium- 190 
Iridium-192m (1.4m) 
Iridium-192 (73.8d) 
Iridium-194m 
Iridium-194 
Iridium- 195m 
Iridium-195 
Platinum- 186 
Bismuth-205 
Bismuth-206 
Bismuth-207 
Bismuth-210m 
Bismuth-210 
Bismuth-212 
Bismuth-213 
Bismuth-214 
Polonium-203 
Polonium-205

1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
100 
100 
10 
1,000 
1,000 
1,000 
1,000 
100 
10 
100 
10 
100 
1,000 
1,000 
100 
100 
1,000 
1,000 
100 
100 
1,000 
1,000 
100 
100 
I 
1,000 
1,000 
1,000 

100 
1,000 
100 
100 
1,000 
100 
10 
1 
10 
100 
1,000 
1,000 
1,000 
100 
100 
10 

0.1 
1 
10 
10 
100 
1,000 
1,000

Platinum-200 
Gold-193 
Gold-194 
Gold-195 
Gold-198m 
Gold-198 
Gold-199 
Gold-200m 
Gold-200 
Gold-201 
Mercury- I 93m 
Mercury- 193 
Mercury- 194 
Mercury- 195m 
Mercury- 195 
Mercury- 197m 
Mercury- 197 
Mercury- 199m 
Mercury-203 
Thallium-194m 
Thallium-194 
Thallium-195 
Thallium-197 
Thallium-198m 
Thallium-198 
Thallium-199 
Thallium-200 
Thallium-201 
Thallium-202 
Thallium-204 
Lead-195m 
Lead- 198 
Lead-199 
Lead-200 
Lead-201 
Lead-202m 
Lead-202 
Lead-203 
Lead-205 
Lead-209 
Lead-210 
Lead-211 
Lead-212 
Lead-214 
Bismuth-200 
Bismuth-201 
Bismuth-202 
Bismuth-203 
Neptunium-232 
Neptunium-233 
Neptunium-234 
Neptunium-235 
Neptunium-236 (1.15E+5) 
Neptunium-236 (22.5h) 
Neptunium-237 
Neptunium-238 
Neptunium-239 
Neptunium-240
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100 
1,000 
100 
10 
100 
100 
100 
100 
1,000 
1,000 
100 
1,000 
I 

100 
1,000 
100 
1,000 
1,000 
100 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
10o 
100 
1,000 
1,000 
1,000 
100 
1,000 
1,000 
10 
1,000 
100 
1,000 
0.01 
100 

100 
1,000 
1,000 
1,000 
100 

1,000 
100 
100 
0.001 
I 
0.001 
10 
100 
1.0o0
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Polonium-207 
Polonium-210 
Astatine-207 
Astatine-21 I 
Radon-220 
Radon-222 
Francium-222 
Francium-223 
Radium-223 
Radium-224 
Radium-225 
Radium-226 
Radium-227 
Radium-228 
Actinium-224 
Actinium-225 
Actinium-226 
Actinium-227 
Actinium-228 
Thorium-226 
Thorium-227 
Thorium-228 
Thoriumn-229 
Thorium-230 
Thorium-231 
Thorium-232 
Thorium-234 
Thorium-natural 
Protactinium-227 
Protactinium-228 
Protactinium-230 
Protactinium-23 I 
Protactinium-232 
Protactinium-233 
Protactinium-234 
Uranium-230 
Uraniumn-23 1 
Uranium-232 
Uranium-233 
Uranium-234 
Uranium-235 
Uranium-236 
Uranium-237 
Uranium-238 
Uranium-239 
Uranium-240 
Uranium-natural 
Californium-252 
Californium-253 
Californium-254 
Any alpha-emitting 
radionuclide not listed above 
or mixtures of alpha emitters 
of unknown composition 
Einsteinium-250 
Einsteinium-25 1 
Einsteinium-253 
Einsteinium-254m
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1,000 
0.1 
100 
10 

100 
100 
0.1 
0.1 
0.1 
0.1 
1,000 
0.1 

0.0 
0.01 

0.001 

10 
0.01 
0.001 
0.001 
0.001 
100 
100 
10 
100 
10 

0.1 
0.001 

100 

0.01 
100 
0.001 
0.001 
0.001 
0.001 
0.001 
100 
100 
1,000 
100 
100 
0.001 
0.1 
0.001

Plutonium-234 
Plutonium-235 
Plutonium-236 
Plutonium-237 
Plutonium-238 
Plutonium-239 
Plutonium-240 
Plutonium-241 
Plutonium-242 
Plutonium-243 
Plutonium-244 
Plutonium-245 
Americium-237 
Americium-238 
Americium-239 
Americium-240 
Americium-241 
Amnericium-242m 
Asnericium-242 
Americium-243 
Americium-244m 
Americium-244 
Americium-245 
Americium-246m 
Americium-246 
Curium-238 
Curium-240 
Curium-241 
Curium-242 
Curium-243 
Curium-244 
Curium-245 
Curium-246 
Curiumn-247 
Curiumn-248 
Curium-249 
Berkelium-245 
Berkelium-246 
Berkelium-247 
Berkelium-249 
Berkelium-250 
Californium-244 
Califomnium-246 
Califomium-248 
Califomnium-249 
Califomnium-250 
Califomnium-251

0.001 

100 
100 
0.1

162

10 
1,000 
0.001 
100 
0.001 
0.001 
0.001 
0.01 
0.001 
1,000 
0.001 
100 
1,000 
100 
1,000 
100 
0.001 
0.001 
10 
0.001 
100 
10 
1,000 
1,000 
1,000 
100 
0.1 

0.01 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
1,000 
100 
100 
0.001 
0.1 
10 
100 

0.01 
0.001 
0.001 
0.001
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Einsteinium-254 0.01 
Fermium-252 I 
Fermium-253 I 
Fermium-254 10 
Fermium-255 I 
Fermium-257 0.01 
Mendelevium-257 10 
Mendelevium-258 0.01 
Any radionuclide other than 
alpha emitting radionuclides 
not listed above, or mixtures 
of beta emitters of unknown 
composition 0.01 

'The quantities listed above were derived by taking 1/10 of the most restrictive ALl listed in Table I Columns I 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 Bq 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 pCi (37 MBq), to take into 
account their low specific activity.  

NOTE: For purposes of 1200-2-5-.111(*), 1200-2-5-.**( ), and 1200-2-5-.**(*), where there is involved a 
combination of radionuclides 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.
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SCHEDULE RHS 8-32 
PROTECTION FACTORS FOR RESPIRATORS'

Protection Factors4 Tested & Cettified Equipment

Description
2

Modes
3  

Particulates 
only

I. AIR-PURIFYING RESPIRATORS6 

Facepiece, half-mask7 
Facepiece, full 
Facepiece, half-mask, full or hood 

1I. ATMOSPHERE-SUPPLYING 
RESPIRATORS 

1. Air-line respirator

Facepiece, half-mask 
Facepiece, half-mask 
Facepiece, full 
Facepiece, full 
Facepiece, full 
Hood 
Suit

NP 
NP 
PP

CF 
D 

CF 
D 

PD 
CF 
CF

Particulates, 
gases and 

vapors
5

10 
50 

1000

100 
5 

2000 
5 

2000 
8 
9

National Institute for 
Occupational Safety and 
Health/Mine Safety and 

Health Administration tests 
for permissibility

30 CFR 11, 
Subpart K

30CFR 11, 
Subpart J

10

2. Self-contained breathing apparatus 
(SCBA)

Facepiece, full 
Facepiece, full 
Facepiece, full 
Facepiece, full

D 
PD 
RD 
RP

50 
10,000"1 

50 
5,00012

30 CFR 11, 
Subpart H

III. COMBINATION RESPIRATORS

Any combination of 
air-purifying and 
Atmosphere-supplying 
respirators

Protection factor 
for type and mode 
of operation as 
listed above

30 CFR 11, 
Sec. 11.63(b)

FOOTNOTES 

1. For use in the selection of respiratory protective equipment to be used only where the contaminants have been 
identified and the concentrations, or possible concentrations, are known.  

2. Only for shaven faces and where nothing interferes with the seal of tight-fitting facepieces against the skin.  
Hoods and suits are excepted.  

3. The mode symbols are defined as follows: 

CF = continuous flow 

D = demand
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NP = negative pressure, that is, negative phase during inhalation 

PD = pressure demand, that is, always positive pressure 

PP = positive pressure 

RD = demand, recirculating or closed circuit 

RP = pressure demand, recirculating or closed circuit 

4. a. The protection factor is a measure of the degree of protection afforded by a respirator, defined as the 
ratio of the concentration of airborne radioactive material outside the respiratory protective equipment to 
that inside the equipment, usually inside the facepiece, under conditions of use. It is applied to the 
ambient airborne concentration to estimate the concentrations inhaled by the wearer according to the 
following formula: 

Concentration inhaled = Ambient airborne concentration 
Protection factor 

b. The protection factors apply: 

(i) Only for individuals trained in using respirators and wearing properly fitted 
respirators that are used and maintained under supervision in a well-planned 
respiratory protective program.  

(ii) For air-purifying respirators only when high efficiency particulate filters, above 
99.97% removal efficiency by thermally generated 0.3 (m dioctyl phthalate (DOP) 
test or equivalent, are used in atmospheres not deficient in oxygen and not containing 
radioactive gas or vapor respiratory hazards.  

(iii) No adjustment is to be made for the use of sorbents against radioactive material in 
the form of gases or vapors.  

(iv) For atmosphere-supplying respirators only when supplied with adequate respirable 
air. Respirable air shall be provided of the quality and quantity required in 
accordance with the National Institute for Occupational Safety and Health and the 
Mine Safety and Health Administration certification described in 30 CFR 11.  
Oxygen and air shall not be used in the same apparatus.  

5. Excluding radioactive contaminants that present an absorption or submersion hazard. For tritium oxide, 
approximately one-third of the intake occurs by absorption through the skin so that an overall protection factor 
of less than 2 is appropriate when atmosphere-supplying respirators are used to protect against tritium oxide. If 
the protection factor for respiratory protective equipment is 5, the effective protection factor for tritium is about 
1.4; with protection factors of 10, the effective factor for tritium oxide is about 1.7; and with protection factors 
of 100 or more, the effective factor for tritium oxide is about 1.9. Air-purifying respirators are not suitable for 
protection against tritium oxide. See also footnote 9 concerning supplied-air suits.  

6. Canisters and cartridges shall not be used beyond service-life limitations.  

7. Under-chin type only. This type of respirator is not satisfactory for use where it might be possible (such as, if 
an accident or emergency were to occur) for the ambient airborne concentrations to reach instantaneous values 
greater than 10 times the pertinent values in Table 1, Column 3 of Schedule RHS 8-30 of this chapter. This 
type of respirator is not suitable for protection against plutonium or other high-toxicity materials. The mask is 
to be tested for fit prior to use, each time it is donned.
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8. a. Equipment shall be operated in a manner that ensures that proper air flow-rates are maintained. A 
protection factor of no more than 1000 may be utilized for tested-and--certified supplied-air hoods when 
a minimum air flow of 6 cubic feet per minute (0.17 m3/min) is maintained and calibrated air line 
pressure gauges or flow measuring devices are used. A protection factor of up to 2000 may be used for 
tested and certified hoods only when the air flow is maintained at the manufacturer's recommended 
maximum rate for the equipment, this rate is greater than 6 cubic feet per minute (0.17 m3/min) and 
calibrated air line pressure gauges or flow measuring devices are used.  

b. The design of the supplied-air hood or helmet, with a minimum flow of 6 cubic feet per 
minute (0.17 m3imin) of air, may determine its overall efficiency and the protection it 
provides. For example, some hoods aspirate contaminated air into the breathing zone when 
the wearer works with hands-over-head. This aspiration may be overcome if a short cape
like extension to the hood is worn under a coat or overalls. Other limitations specified by the 
approval agency shall be considered before using a hood in certain types of atmospheres. See 
footnote 9.  

9. Appropriate protection factors shall be determined, taking into account the design of the suit and its 
permeability to the contaminant under conditions of use. There shall be a standby rescue person equipped with 
a respirator or other apparatus appropriate for the potential hazards and communications equipment whenever 
supplied-air suits are used.  

10. No approval schedules are currently available for this equipment. Equipment is to be evaluated by testing or on 
the basis of reliable test information.  

It. This type of respirator may provide greater protection and 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, must be taken into account in such circumstances.  

12. Quantitative fit testing shall be performed on each individual, and no more than 0.02% leakage is allowed with 
this type of apparatus. Perceptible outward leakage of gas from this or any positive pressure self-contained 
breathing apparatus is unacceptable because service life will be reduced substantially. Special training in the 
use of this type of apparatus shall be provided to the wearer.  

Note 1: Protection factors for respirators approved by the U.S. Bureau of Mines and the National Institute for 
Occupational Safety and Health, according to applicable approvals for respirators for type and mode of use to protect 
against airborne radionuclides, may be used to the extent that they do not exceed the protection factors listed in this 
table. The protection factors listed in this table may not be appropriate to circumstances where chemical or other 
respiratory hazards exist in addition to radioactive hazards. The selection and use of respirators for such circumstances 
should take into account applicable approvals of the U.S. Bureau of Mines and the National Institute for Occupational 
Safety and Health.  

Note 2: Radioactive contaminants, for which the concentration values in Table 1, Column 3 of Schedule RHS 8-30 of 
this chapter are based on internal dose due to inhalation, may present external exposure hazards at higher 
concentrations. Under these circumstances, limitations on occupancy may have to be governed by external dose limits.
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SCHEDULE RHS 8-33

REQUIREMENTS FOR TRANSFER OF LOW-LEVEL RADIOACTIVE WASTE 
FOR DISPOSAL AT LAND DISPOSAL FACILITIES AND MANIFESTS

I. Manifest

Aý waste generator. collector. or processor who transports, or offers for transportation, low-level radioactive waste 
intended for ultieate.disposal at a licensed low level radioactive waste land dispoal faci I.y h.alp. re aL d L 
manifest. Thejnanifest shall contain the informati on reqtuested on applicable NRC Forms 540 (Uniform Iow- ._ 
Level Radioactive Waste Manifest (Shipping Papejr')) and 541 (Uniform Low-Level Radioactive Waste 
Manifest (Container and Waste De.riptio.t.j a.nd jf necessary. on an sapplicable NRC Form 542 (Unjiform 
Low-Level Radioactive Waste Manifest (Manifest Index and Regional Compact Tabulation)). NRC Forms 
540 and 540A shall he conmpleted and shall physically accompany the pertinent low-level waste shipment.  
_Uoona_. reemet s between sNippr an dcnneeNRC Forms 541 and 54]A and 542 and542A m •y he 
completed. transmitted and stored in electronic media with the capability for producing legible, accurate 
and complete records of the respective forms. Licensees are not requrired to comply with the manifesting 
r uirements of this rule when they hip: 

1. LLW fur-proccessmn~ .and expect its retug ft.c -fortsgqrqg under their license j pripj.q 51 a at.a 

licensed land disposal facility: 

2. LLW that is beintreturnedto the licensee who is the 'waste generatorl or 'enerator' a__sdefined in 
this rle or 

3. Radioactively contaminated material to a *waste processor' that beconies the processor's 'residual 
waste.' 

For guidance in completine these forms, refer to the instructions that accompany the forms. Copies of 
manifests re••ujr.- b t.his appendix may be legible carbo copj .pto ics or c om put ..r .pito .. th..a.t 

reproduce the data in the format of the uniform manifest.  

NRC Forms 540. 540k 541 .5_41 A,..2 and 542A and the aicormnnyirLi•tqntrutictions. in hard cop rmy 
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 2. Information on hazardose2 dicLa rot r waste r iredJor!neetnviisir'_oierjta 
Protection Agency regulations, as codified in 40 CFR parts 259, 261 or elsewhere, is not addressed in this 
section and must be provided on the required EPA forms. However, the required EPA forms shall 
accompnv the p 'ni form Low-Level Radioactive Waste Manifest reauired by this chapter.  

As used in this appedx the goiin definitions_1ppiy.  

I. 'Chelating agent' has the same meaning as that given in Rule 120(X)0.2-- 1-.03.  

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

-5.* sue-raal medium' mean that the regulatory 4geqcg's computr.cn rnsc tq 

information from the tnedium into its memory.  

4. 'Consigne' mens the designateJ receiverof the shi.meqnt of lowv-_levcl radioactive waste.
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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 _IggijRmgntAiLr materials to accomplish rcc.cle. reuse or other wastse 
management obiectives and, for purposes of this rule. is not considered to be a consignee for LLW 

6. Disposal container' means a container principally used to confine low-level radioactive waste 
donn dispos•al•perations at a-Land diosal facilit, Mw Lse 'hihinteerit3 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 followingpllcation 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 Uj.S. Nuclear 

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

b. Is the licensee to whom waste can be attributesl within the context of the Low-Level 
Ra•iloacti. v-W.as-t -Poiy..mc.n-.-.-e--dmenActs _L.of.198-. •wýaýte -generated as a result of 

decontamination or recycle activities).  

9. 'High integtjty container' (HlC) means a container comnmonly desiglned t mieet the structural 
stability requirements of paragraph 12(X)-2-11-.17(7) and to meet Department of Transportation 
requirements for a Type A package.  

10. 'Land disposal facility' has the same meaning as that given in Rule 12()-2-1 I-.03.  

IL. 'NRC Forms 540) 540A. 541. 541A. 542 and 542A' means official NRC Forms referenced in this 
appendix. Liese need not use orizinals 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 541 A) 

andNR Foms542(ad 4A)myh niltd transmitted and stored in electronic media.  

The electronic media shall have the capability for preducing legible, accurate and complete 
records in the format of the uniform manifest.  

12, 'Package' means the assembly of components necessary to ensure compliance with the packaging 
requirements. of U.S. DOT regulatioqis, together with its. radioasctive COMtets as presented for 
.tran2p~o~rt.  

13. 'Physical description' means the items called for on NRC Form 541 to describe a low-level 
radioactive waste.  

14. 'Residual waste' means low-level radioactive waste resulting from processing or decontamination 
activities that cannot be easily separated into distinct batches attributable to specific waste 
generators. Ihbis waste is attributable to the processor or decontamination _ Nc• •iy•salicable.  

1._ '..... i...... .er'i" . e s~e. entity ...(i.e.,.th waste gner ator.. .wa•te•coll.c.tor, r waste proc.ssor) 

who offers low-level radioactive waste for transponatiomipicallscnsionn!)_t..i.p.•f ase 
to a licensed waste collector, waste processor, or land disposal facility operator.  

16. 'Shipping paper' means NRC Form 540 and, if required. NRC Form 540A which includes the 
informatio a.._•)_ n n rui•r:e€.r.ed byU.S. DOT in 49 CFR_ 172, 

17. 'Source material' has the same meaning as that given in subparagraph 1200-2 4 .04(1)(mm).
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18. 'Special nuclear material' has the same meaning as that given in T.C.A. §68-202--202( 1.  

19. '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.  

20. 'Waste collector' means a entit ._oP•erating under a license issued by thl nisi.,•_ nth U.S. N.R.C 

.ranotherA•e~ementStat ~rinc2"_ipa~L~p~uu)os is to cot llect and consolidate wastegenerated 

by others and to transfer this waste, without processing or repackaging the collected waste, to 
another licensed waste collector. licen~sed waste processor or licensedlanl-isjposa~lfacility.  

21. 'Waste description' means the physical, chemical and radiological description of a low-level 
radioactive waste as called for oin NRC Form 54/1.  

22. 'Waste generator' means an entiq yoperating under a license issued by the Division. the U.S. NRC 
or another Agreement State, who: 

a. ... P~oss~esses any materi.al orcmponentthat contains radioactivityor is radioactiel 

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 collec.tror por _sqsor for handling or treannent before. disp.osal. A licensee 
perfonnigpr__essine 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 Aereement State, whose principal purpose is to process, repackage or otherwise treat 
low--level radioactive material or waste secoerated 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 (.e., a 
specific waste descriptor code or description; or a waste sorbed on or solidified in a specifically 
defhnedRmediue..  

Information Reouirements

A. General Information

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

I The name, facilit_ address, and telephone number of theijcemrsee sh.jpr.int the waste.  

2. 4n 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 n ............. ... .... ....• l .i.t? ... . . .....: •.  

3. T~he name, address., and. telephone number or the name.. and .-U.. S.. hazardous_ wast e.  

identification numbeor fr the carrier transpo!ting 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:

I Deleted: person generating 

1i Deleted: The manifest shall also 

"Linclude t 
,rDeleted: nvironmental 

Deleted: roteeiion 

1 Deleted: gency 
'Deleted: of the person

1. T~he date of the waste shipmentj
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2. The total number of packages/disposal containers: 

3. The total disposal volume and disposal weight in the shipments.  

4. The total radionuclide activity in the shipment: 

C. Disposal Container and Waste Information.  

.he hper.of the .radi.,acte. waste shall..pr9•i.d. the following. information on the uniform manifest 

regar~dingthe waste and each disposal conainer of waste intheisipment: 

A. n alphaetic or numeric identification that uniquely identifies each disposal container in 
the shipment: 

A O.phycal descripltion of the disp.osal container. includin•5 the manufacturer and rodelnof 
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 consi.'ned toa dispos.al fac litythe maximtnt radiation level at the surfaceot . The manifest shatl also 
each disposal container: , indicate: a 

6. ph Deleted:, 
6. A ph~ysical and chemical description of the waste . andq .  -~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ • ------------------------ Dlet ed~tl : and quantity,, and the 

1 principal chemical form. The 
.. solidification agent shall be specified.  

7. Thetotalweghtpercentae tal helatin_. agen fo ) ja•n 4aste containing.. more than 0.1% ... e-ed:W w 
chelating agent~by weight. plus the identity of the ptincipal chelating agent -: D.lete:s 

- Deleted: shall be identified and the 
8. The approximate volumeof waste within a container; weight percentage of the chelating agent .. estimated.  

9. The sorbing. or solidification media, if any, and the identity of the solidification media ," Dele t1: the 
vendor and brand name; Dlete:, 

10. _The identities antd activities of individual radionuclides contained in each container, the Deleted: radionuclide identity, 

masses of U-233, U--235 and plutonium in special nuclear material, and the masses of Deleted: the 
uraniumm.d thorium in source material._ For disc~te astetvpesli.e., activatedF dlctet: Wastes 
materials, contaminated equipment. mechanical filters, sealed source/devices and wastes 
in solidificationlstabilization media), the identities and activities of individual Deleted clasfied 

radionuclides associated with or contained on these waste types within a disposal Deleted: as Class A, Class B,°r Clast 
containor shallI be reported: = C 

Deleted: Chapter 
IL The total radioactivity within •ch. container; and_1........hal.beclealy.denifid"a ----------------- Dlelted: shall be clearly identified as 

such in the manifest. The total quantity 
12. For w.astes consi.. ned to a . .spgsa. a. ...... the. . .assi.ication.of the waste ;nder of the radionuclides hydrogen-3, carbon

paragraph 1200-2-11-. 17(6). Waste not meeting the structural stability recQuirenents of 14, technetium-99, and iodine-129 shall 
- -......................-- "- be shown. The manifest required by this 

subpararaph P 0 I. CX}salh dniid section may be shipping papers used so 
meet U.S. Department of Transportation 

D. Uncontainerized Waste Information. or U.S. Environmental Protection Agency ........ .......................................................I............................................... regulations or requirem ents of the 
receiver, provided all the required 

The shipper of the radioactive waste shall provide the following information on the uniform manifest information is included. Copies of 
reegadin-,ujwaste shipment delivered without a disposal container: manifests required by this section may be 

legible carbon copies or legible 
photocopies.
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I ý The approximate volumc and weight of the waste: 

2. A physical and chemical desciiption of the waste;

CHAPTER 1200-2-5

3. Thetotalweight percntage of chelato" agegg.fhe chelatinoatent exceeds 0.1L bv 
weight. plus the identity of the principal chelating agent: 

4. For waste consigned to a disposal facility, the classification of the waste under paragraph 
12(X)-2-11-.17(6). Waste not meeting the structural stability requirements of 
S _argrah1200-2- .7 shall he i.denti fiegd 

-.The identities and activities of individual ,r~ad~i.on.u~c~li-d~es eoC-)n.t.a.i.nc.d in the w-aste, the 
masses of U-233. U-235 and-plutonium in special nuclear inaterial, and the masses of 

uranium and thorium in source matetial: and 

6. For wastes consigned to a disposal facility, the maximum radiation levels at the surface 
of the waste.  

L. Multi -Generator Disposal Container Information.  

This section applies to disposal containers enclosing mixtures of waste originating from different 
ggneratrs.. Te ori ofo thaL prtcessor's activte a be attribtitable to one 

_tNoqte: 7iorgnf hLWre~sultinn from- a -vtc may ---------------------- 
or more 'generators' (including 'waste generators') as defined in this rtile). It also applies to mixtures of 
wastes shipped in an uncontainerized form, for which portions of the mixture within the shipment orivinate 
from different uenerators.  

I. For homoaeneous mixtures of waste, such as incinerator ash, provide the waste 
_d~escri _a~ppi__cLable tle mixture and the volume of the waste attributed to each 
generator.  

2. For heterogeneous mixtures of waste. such as the combined products from a large 

compactor, identify each generator contributing waste to the disposal container and, for 
discrete wagte t) ;~ es-6. activated materials. contaminated eqttipmgnt, .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 p~hysical and chemical description Of the waste, including the solidification 

c. The total weight _percentage of chelatingg agents fTo .. dispos.alcontainer 
containing more than one-tenth of one percent (0.Mt chelating agent by 

weigL t~us~h idetity of the principal chelating agcnt; 

d. The sorbin2 or solidification media, if any, and the identity of the solidification 
media vendor and brand name if the media is claimed to meet stahilit'y 
requirements in subparagaph 120(Q-2-1 l-.17(7)(b): and 

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

II. Certification
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An authoriLized reesenetative oL thie waste genemtorp s collector shall certi' by sigad atin-g - Deleted: The 
shitpnwknmssfest that the transpdrted materials are properly classified, described; plckaged, marked, and labeled and l nl th SDeleted: include in the shipment 
are in proper condition for transportation according to the applicable regulations of the U.S. Department of I manifest a certification 
Transportation, the U.S. Nuclear Regulatory Commission and the Division of Radiological Health. A collector. in Fr..tt .. .

sitning the certification, is certifying that nothing has been done to the collected watte that would . .. o t 
invalidate the waste generator's certification. . Deleted: An authorized representative 

T -... . . .-- -- -- -- -- -- -- --- -- -- -- ---- I of the waste generator shall sign and date 

III. Control and Tracking jthe manifest.  

I Deleted: (a) 

4._ Anyicens-e who transfers radioactive waste to a land disposal facility or a licensed waste collector Deleted: rdioactive waste generator 
shall comply with the requirements in paragraphs At\Athrough __ of this section. Any 4icensee who - . ).  
transfers waste to a licensed waste processor ea torac taJin._-shall comply with . Lete& (a(l) 

the requirements of paragraphs,-,.4.througjht. A licensee shall: -" Deleted: (8) 
' Deleted: generating 

,L Prepare all waste, so that the waste is classified according to naragraph 1200-2-11- 6, " Deete.: who 
and meets the waste ch racteristics requirements in aracra 1200-2-11-.i .717 -- -.. -• -, - - - - -- - - -- - - -- - - - Deleted: treats 

2_ Label each-disposal container (or transport package if potential radiation hazards preclude Deleted: repackages 
labcling(--to the individual disposal container) of waste to identify whether it is Class A t, Deleted: waste 
waste, Class B waste, or Class C waste, in accordance with 4]arggrial200-2-11-. 17(61; Ded(4 .... ~ ~ ... .. ,, ..... .. .. (a)(4) 

3. Conduct a qu~a~lity•ssuranc ,.progr to assure compliance with parganth 1200-2-11- ' Deeted: (8) 

.17(6) and paragraph 120(.)-2-11-.17(7); the program shall include management evaluation lDeleed: (1) 
of audits; Deleted: s"--......  

4. Prepare the NRC Uniform Lo~w- Level Radioactive Waste Manifest as required by this "'Ll =leted: Chapter 
app nix 'o' eleted- Chapter 

SForward afcoy or electronically transfer the Uniormt Low -Level Radioactive Waste , (2)---- ............  
9 p ............ ... ... .. ... ... ... . . . -: - -.. . . . .. . .. . . .. . .. . . .. . : '= = = = = = = = = = = = = = = Manifest of the manifest to the intendeda co.jncs htete:,Deleted: package 

Deleted: Chapter 
a. Reeei.__Lof the sanifestprecepdes the LLW shjbpneto .t ,Deleted: (3) 

b. The manifest is delivered to the consigpee with the waste at the time the wa'te is Deleted: control 
...................... ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ' ...... ..................................... ..........................................................................................-- ---- 

transferred to the consignee. 1 Deleted: ensure 

Deleted: Chapter 
c. UJsing both a. and b. is also acce.ptable: 

Deleted: (4) 
Deleted: shipping manifests to t7jj 

Include NRC Form. 54,0..(a•nl.NdNRCF!orm .54'•0A, if required) with the shipment.regardlesssof. Deete: recipient 

the option chosen in part 5 of this subparagraph;, . . . . ._,_, 
., Deleted: , at the time of shipme -'[21 

7. Receive acknowledgement of the receipt of the shipment in the form of a signed cop2 of Deleted: (6) 
NRC Form 5401 Deleted: Include one copy of 

ý8.. Retain a copy.o or electronically store the Uniform towL_-.eelv Radioactive aste ....-. Deleted: (7) 

Manifest and.and documentation of acknowledgment of receipt as the record of transfer of - Deleted: the manifest 
licensed materialas requredbhChagpterJ20 -_lQ; and Delete: (8l) 

.......... For any.shipmets, o~r any A..0of a shipment for which acknowledgment of receipt. has not - Deleted: portion 
been received within the times set forth in this o.ptemndix, conduct an investigation in -1, Deleted: section 
accordance withoaragraph E of this .pperidi x. Deleted: Section 1it(e) 

""{D~eletd: Schedule 

,B. Any waste collector licensee who handles only prepackaged waste shall: D c 
Deleted: (b)
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I Acknowledge receipt of the waste from the shipper within one (1) week of receipt by 
returning a signed copy of NRC Form -540 for dquivalent documentation; . . . .  

Prepare a. new. manifest to. reflect co.nsoli dated shipments that meet the reqWTreP ents of th)s..  
appeni 1..eyaste collector shall eisutre that, for each csntaner 4 wastre i.in hesshment.  
the manifest identifies the Eenerator of that container of waste: ;Copies of the generator -" 
manifests shall be a part of the new manifest. The waste collector may prepare a new 
manifest without attaching the generator manifests, provided the new manifest contains for 
each package the information specified in Section I of this Schedule. The collector licensee 
shall certify that nothing has been done to the waste that would invalidate the generator's 
certification;.].** 

p... Forward a copy or electronical. .transfer the Uniform Low,.Level Radioactive Waste-
Manifesr to theintended consignee so that either; 

a. _Receipt of the m.!anifest prece]es the LLIW shiptngqtý r

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

c. Usin2t both 6i) and ii) is also acceptable

~. Include NRC Form_540(1 and NRC Form_540A. if reyuiredwith the shipment reaardless tsf 

the option chosen in part 3 of this subparaeraph . .  

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

,6. Retain a copy of or electronically store the Uniforni Low-Level Radioactive Waste 
Mtanifes pnd4.documentation of acknowledgment of receipt as the record of transfer of 
licensed material as required by Chapter 1200-2-10. land retain information from 
generator manifest until disposition is authorized by the DivisionIL-; and 

SFor any shipments or any 2gLof a shipment for which acknowledgment of receipt not 
received within the times set forth in thisappendix, conduct an investigation in accordance 
withpraragraph F. of this.ppp.nix .....  

8. -Ntifv-the ship-per and the D)irectorDivision of Radiol-gical Health. when any_ shipmntl 
or part of a shipment, has not arrived within 60 days a.ter receipt of an advance manifest.  
unless notified by the shinner that the shitnent has been cancelled.

-Deleted: (1) 

f Deleted: generator

S- Deleted: the manifest 

Deleted: (2) 

" Deleted: ; the new manifest shall serve 
i as a listing or index for the detailed 

* generator manifests 

Deleted: 

1Deleted- 3) - _ 

Deleted: of the new manifest 

"- Deletedh land disposal facility operator 
atthe time of shipment

- - Deleted: (4) 

-f Deleted: the new manifest 

" "i Deleted- to the disposal site; 

Deleted: (5) 
*Deleted: the 

. Delebed: manifest 

. Deleted: (6) 

Deleted: portion 

'Deee:is 

",.".Deleted: section 

"I Deleted: Section III(e) 

f Ded et-ed: Schedule -

,ý _ _ Any licensed waste processor who treats or repackages wastes shall: ....

,. Acknowledge receipt of the waste from thehp within one (1) week of receipt by Deleted: get 

returning a signed copy of4,NRC FornL 540[or equivalent d-cumentat ; . . . . Deleted: generator 

"Deleted: the manifest 
SPrepare a new manifest that meets the requuirements ofothis. ,spoenix. Preparation of the D 

new manifest reflects that the processor is responsible for4piceetlis these reouirements. For - D 
each container of waste in the shipment, the manifest shall identify the waste generators, "[eleteI : Sections I and II of 

the preprocessed waste volume and the other information required in paragraph I.E. of this " Deleed": Schedule 
.pgndi__x; "Deleted: the waste 

3 Prepare all wastes so that the waste is classified according toargrph_ .1200-2-11-.1_7(6 . Deleted: (3)....  

and meets the waste characteristics requirements injparagraph 1200-2-1 1-. 7(71; .Deleted: Chapter 

f~eieted: Chapter
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4. Label each package of waste to identify whether it is Class A waste, Class B waste, or Class 
I C waste, in accordance with paragrapl•s 1200-2-1 1-j_7{6 and 1200.-2-j I-,.- 7(8.; 

.5. Conduct a quality assurance proga. to ensure compliance with pagaggraphs 12002-121
.L7j6)_,andI 260--2-II _j=). The program shall include management evaluation of audits; 

~. Forward a copy or electronically transfer the Uniform Low.Level Radioactive Waste 

_'ani~festo the intended consienee so that either

a. Receipt of.the manifest recedes th LLW shipment or 

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

c.  

,_. Include NRC Form 540 (and NRC Form 540A. if required! with the shipment regardless of 
the option chosenq inpagph C,6 of this section; 

.Receive acknowledement of-the receipot o the' shiment in thle form-4fa siuned-copy of 
NRC Form 540.

•_. Retain a cop of or electronically store the Uniform Low--Level Radioactive Waste 
Manifesk and documentation of acknowledgment of receipt -as the-record of transfer of 
licensed material as required by Chapter 12(X)-2-10;, 

L For any shipment or avnýart of a shipment for which acknowledgment of receipt 4sas not 
been received within the times set forth in this •t•pndix, conduct-an-investigation in 
accordance with paragraph F of this, ppendix. and -.-.................. ............................- , 

t1. 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 shiment has been cancelled.  

.. .. . ................ ..7I _ n . ...... d .ip s , fa.. t 9 e a r. s U ...... ......... ... ....................... .................. .. . . . .. . .. . .. . .. . .. . .. .  

S The land disposal facility operator shall: 

.L Acknowledge receipt of the waste within one (1) week of receipt by returning, 
m.... inmuin a signed copy of _NRC Form_54_jor equivalent documentationr:{ 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 forths ntsst be returned 
indicatin -the di~srNpaf~.  

"I Maintain copies of all completed manifests jor equivalent documentationý** antd 
eletronicall" store the ninformation required_by aragaplh1i200 21.l-. 19( Luntil 

the Division terminates the license; and 

(3) Notify the shipper+ and the .irector_Division of Radiologzcai Health, when any 
shipment or artof a shipment has not ar-rived within 60 days after r!eiii ,, ofan 
advance manifestufless notified by tileshiprP thatithc ment has bh n scancelled.

4, Deleted: (4) 

Deleted: Chapter 

Deleted: (5) 
"f'- (Deleted: control 

"{( Iletel-: Chapter 

. Deleted: (6) 

[Deleted: of the new manifest 

Deleted: disposal site operator or waste 
collector at the time of shipment, or 
deliver to a collector at the time the waste 
is collected, obtaining acknowledgment 
of receipt in the form of a signed copy of 
the manifest or equivalent documentation 
by the collector; 

Deleted: (7) 

Deleted: the new manifest

{- eleted: (8) 

"-Deleted: copies 

Deleted: original manifests and new 
manifests 

Deleted: and 

rDeleted: (9)__ _ _

(Deleted: -portion 

Dleted isj 

SDeleted: section 

(Deleted: Section 1111e) 

Deleted: Schedule ..  
"D(eleted: (d) - ------ ----------- .  

Deleted: (i) 

D~eleted: the manifest _ _] 

Deleted: The returned copy of the 
manifest or equivalent documentation 
shall indicate any discrepancies between 
materials listed on the manifest and 
materials received; 

Deleted: (2) 

Deleted: authorizes their disposition 

Deleted:, that is, the generator, the 
collector, or processor, 

Deleted- Agency 

"Deleted: portion 

"Deleted: the 

Deleted: was received.
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fE Any shipment or portion of a shipment for which acknowledgment is not received within the te , (e) 
• times-set forth in this section shall: .  

(1) Be investigated by the shipper if the shipper has not received notification or receipt 
within 20 days after transfer; and 

(2) Be traced and reported. The investigation shall include tracing the shipment and 
filing a report with the Division of Radiological Health. Each licensee who conducts 
a trace investigation shall file a written report with the Division within two (2) weeks 
of completion of the investigation.I_*_ 

Authority: T.C.A. §§4-5-201 et seq., 68-202-203 and 68-202-206. Administrative History: Original 
rule filed October 19, 1993; effective January 2, 1994.
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shipping manifests to meet the requirements of Section I and H of this Schedule;

Page 172: [2] Deleted BAD 04/03/2001 5:37 PM

at the time of shipment, or deliver to a collector at the time the waste is 
collected, obtaining acknowledgment of receipt in the form of a signed 
copy of the manifest or equivalent documentation from the collector;

Page 172: [3] Deleted BAD

Include one copy of the manifest with the shipment;
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