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ADDRESS Comments on subpart I shou~d S. ~ene;el NESHAP Policy Cons~derahons 
be submitted [in duplicate if nossiblel 1. Selection of Approach 
to: Central Docket [A-130), A 

2. Format of Standards 
National Emlsslon Standards tor Environmental Protection Agency. Attn. ID. NESHAPs Historical Backgmund of Radionuclide , 
Hazardous Air Pollutant* 
Radlonuclldes 

Docket No. A-79-11, Washington. DC N. Charactemation of the ~ s k s  of Rsdi- 
204W). ation 

AQENCr: Environmental Protection 
Agency [EPA]. 
A m o w  Final rule and notice of 
reconaideralion. 

SUMMARv: This final rule announces the 
Administrator's final decisions on 
National Emission Standards for ~~- ~~~ 

Hazardous Air Pollutants (NESHAPs) 
under sectlon 112 of the Clean Air Act 
for emissions of radionuclides fmm the ~~-~ ---. -.. ~~- 

foliowing source categories: DOE 
Facilities. Licensees of the Nuclear 
Regulatory Commission and Non-DOE 
Federal Facilities. Uranium Fuel Cycle 
Facilities, Elemental Phosphorus Plants. 
Coal-Fired Boilera High-level Nuclear 
Waste Disposal Facilities, 
Phosphogypsum Stacks. Undecgrvund 
and Surface U r e u m  Mines, and the 
operation and disposal of Uranium Mill 
T a i l i  Piles. The final rule also 
responds to the major public comments 
on the March 7,1989 proposed dedsions 
for these categories (54 FR M2). EPA ia 
conducting this rulemaking pursnant to a 
voluntary remand and a schedule issued 
by the U.S. Court of Appeals for the D.C 
Circuit which requires h a l  action by 
October 31. lsBB. In addition EPA is 
granting a reconsideration of the 
standards of 40 CFR Dart 81. suboart I 
concerning emission; h m  facilibes 
licensed by the Nuclear Renulatory 
Commission with resoect ti the G u e a  - -  ~ 

of duplicative regulation and possible 
effects on medical treatment. 
o r n r  Effective Date: December 15. 
1889. Subpart I is stayed untll Uarch 15. 
1980. Comments on subpart I may be 
submitted on or before February 19, 
1990. The incorporation by reference of 
certain publications listed in the 
regulations is approved by the Director 
of the Federal Remster a s  of December 
15, 1889. Under section W(b)(l) of the 
CAA, judicial review of decisions under 
section 112 in available only by filing a 
petition for review in the United States 
Court of Appeals for the District of 
Columbia Circuit within 80 days of 
today's publication of these d e n .  Under 
section 3W(b)(2) of the CAA, the 

FOR FURTHER INFORMAnON CONTACE 
lames M. Hardin. Environmental 
standards Branch. Criteria and 
Standards Division IANR-4BOI. Office of 
Radiation Program& Enviro&ental 
Protection Agency. Washington DC 
20460, (2021 475-9810. 

Motion for Reeonsideration 

For any party who wishes to present 
new Information to EPA. renardinn the 
appropriateness of these d e s ,  a fetition 
for Reconsideration mav be fiied under 
section W[d)[7)[B). 

The rulemakinn record is contained in 
Docket No. A-79111 and contains 
information considered in determininn 
health effects, listing radionuclides a; 
hazardous air ~ollutants, and setting 
standards. It aka contains aU co&ents 
received hrn the oublic druinn the 
comment pectcd. &is docket 
available for public inspection and 
copying between 8:00 a.m. and 3:W p.m. 
on weekdays. A reasonable fee may be 
charged for copying. 

A slngle copy of the Ba&pund 
information Document and Economic 
Assessment [which, combined form the 
final Envimnmental Imoact Statement 
@1S)) have been placed In the docket. 
Other documents available include: A 
Guide for D e l e d n i q  Compliance with 
the Clean A ~ I  Act Standards for 
Radionuclide Emission8 h m  NRC- 
Licensed and Non-DOE Federal 
Facqties (October 1989); Procadurea 
A ~ ~ m v e d  for Demonstralinn 
cO&liance with 40 CFR 81. 
subpart I (October lo@): and User'a 
Cuide for the COMPLY Code [October 
19891. Cooien of these documents mev 
be obtaged by writing to: Director, - 
Criteria and Standards Division (ANR- 
480), Office of Radiation Progmm, 
Environmental Protection Agency, 
Washington, M: u)48Q 
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6. Health Effects of Radiation 
C. Risk Assessment 

1. Risk Measurea Considered in 
NESHAP Policy 

2. Uncertainties in Risk Measures 
3. Methodology 
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Closure Considerations 
D. ERective Dose Equivalent 
E Science Advisory Board Review 

V. Dedsion to List Under Section 112 
VL Discussion of Source Categories 

A Dtparhnent of Enegy Facilities 
B. Nuclear Regulatory Commission Li- 

cenaed md NoPDOE Federal Facilities 
C Uranium Fuel Cycle Facilities 
D. Elemental Phosphorus Planta 
E Coal-Fired Utility and Industrial Boilers 
P. Hi&-level Nuclear Waste Diapasal Fa. 

cilitiea 
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Enegy Facilities 
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J. Surfam Ufanium Mine8 
K Oparating Uranium Mill Tailings Piles 
L Diepoaal of Uranium Tailings Piles 
W. Rerponwe to Legal and Policy Com- 

men@ 
WL Miffiellmeous 

L ~ o o d l  

A. Tsnns 
Activity-Tbe heount of a radioactive 

material It is a measure of the 
bansfomation rate of radioactive nuclei 
at  a given t h e .  The customary unifof 
activity, tbe curie, is 3.7X10'0 nuclear 
transformations per second 

Agraemenl Slate--Any state with 
whlfh the Nuclear Regulatory 
Commission or the former Atomic 
Energy Commission bas entered into an 
effective agreement under subeection 
W4al  of the Atomlc E n e m  Act 

&n&ed Cost-A s t r&r~  of annual 
pavmentl for a determined time ueriod. . - 
equal in value to a one-time payment 
based on a selected rate of interest. 

Bv-omduct Material-Anv radioactive 
maiehal (except s o m e  maierial and 
swcial nuclear material] yielded In or 
made radioactive by exposure to the 
radiation incident to the process of 
producing or uUIizin8 special nuclear 



Dme Sbmdad-A regulatogr 
standard that reqidrrs a regrlatgd 
facility to limit its e m b b m  to the level 
necesaay to ensure that M individual 
receives an effective dare equivalent 
greater than the specified level. 

Effective Dose Equivaleot (EDE +The 
sum of the risk-welghted organ doae 
equivalent commitments. The effective 

electrical p o w  for public ure 
nuclear eo~.rgy. Thia definitim does not 

?mms Gmb7e to an tndrv.dnal 
i.feume risk I d  w higher than 
appmxmateiy 1 in 1 d i o n  and (2) 
l~mlting to no higher than appmnmateiy 
1 in 10 thousand the maximum 

waste dispo& s ~ t e a  tmn&rtatioa of 
any radioadve matenal in s-n of 
these mtiom or the rmse  of estimated risk that a Derson Limns! near 
recove;ed mmuraninm special nudear 
and bypmdnd mat& fmm the cyde. 

a plant woold have ifbe or she &re 
exposed to the emitted pollutant for 70 

B. Acmnyms 
AEA-Atomic Energy Act, 42.IJ.S.C 

2011 E t  q. 
--As low aa reasonably 

achievable 
AMC-American Mining Congress 
ANF'R-Advad Notice af Proposed 

Rulemaking 
CAA-The Clean Air A c t  42 U.SC 74M 

vears. Imnlementation of these noals is 
by means'& a two-step standarksetting 
approach, with an analytical first step to 
determine an "acceptable r i s k  that 
considers all health information. 

~ - 

dose equivalent has the same nsk [for 
the model used to denve ths weighlmg 
factors) as  a uniform dose equivalent to 
all organs and tlssuea For the purposes 
of rhese standards. "effective dose 
equivalent" means the t-esult of the 
calculation used to determine the doae 
equivalent to the whole body. by taking 
into account the spectfic organs 
receiving radiation, the dose each o ~ a n  

including risk estimation uncertaintv, 
and inch;des a presumptive limit o n  
maximum individual lifetime risk (hUR) 
of approximately I in 10 thousand. A 
second step follows in which the actual 
standard is set a t  a level that provides et seq. 

CAP-88-Clean Air Act Assessment "an amrrle manrin of safetv" 6 receives, and the risk wr unit doee 6 consideration l f  all health.information. 
including the nwnber of persons at risk that organ. A deacnp~~on of the 

we~ghtinq factors used ur the cakulauon 
of the EDE is described m &tad in the levels &her then appr&tely 1 in 1 

million. as wen an other relevant factors 
includina msts and ecnnomic i m ~ a c t s  

Compensation andLhbi l i ty  A c t  42 
U.S.C. saDl et seq. 

CFR--Code of Federal Regulation8 
BID--The Background Informatian 

Document prepared in suppart of thin 
rulemaking (Volume 1 of the EIS] 

EIA-?he Economic Impact Assessment 
prepared in support of this &making 
(Vplume 2 of the US) 

EIS-Environmental Impact Statement 
DOE-United States Department of 

Energy 
EDF-Environmental Defense Fund 
EPA-United States Environmental 

Internalional Commission M 
Radiological Protection's Publication 
No. 26. Pergamon Presa. New York 
119823. 

technol&ical feasibilt y, and othkr 
factors relevant to each particular 
decision An~lvina tbia aonroaeh to the standard-A regulatory standard 

that limits the amount of r a d m  that can 
emanate per square meter of regulated 
material per second, averaged over a 

.. - " 
radionuclide source cateiLries in 
today's notice results in c m m l s  that 
~ m t e c t  over BO peroent of the persons 
within 80 kilomefers [km) of these single source. 

Half-Life-The time in which half the 
atoms of a particular radioactive 

sourcea a t  risk levels M higher than 
appmximately 1 in 1 million 

A principle thal accompanies h e  
numerical pala is that the state of the 

substanc* transform, or decay, to 
another nuclear form. 

lucidence-'&term denotes the 
predicted number of fatal cancers in a 
population from exposure to a polluhnt. 
Otker health effects (non-fatal cancern 
genetic, and develownentall are noted 

Protection Agency 
HLW-High-Level Radioactive Waste 
ICRP-International Commission on 

art of risk assessment does not enable 
numerical risk estimates to be made 
with comparable mntidence. Therefore. 

Radialogical Protection 
MSHA-Me SafeW and Health 

judgmentmust be used in deciding how 
nuterical risk estimates are considered 
with respect to these goals. As Administration 

h l a x i m k  lndmidnal Risk-The 
maumurn additional canmr risk of a 
person due to e x p o s w  to an e m i t i d  
pollutant for a m y e a r  lifetime. 

Pathway-A way that radionuclides 

mrem-mil&em. I xlV'rem 
NAAQS-National Ambient Air Quality 

discussed below, uncertainties arising 
from such factors a s  the lack of 
knowledge about &e biology of c a m r  
causation and g a p  in data most be 
we~ghed along with other public health 
consideratbna M a m  of the factors ars 

- - 
Standards 

NESHAP-National Emission Standard 
for Hazardous Air PoUntants 

NCRP-National Council on Radiation 
Protection and Measurements 

NRC-Uniied Staten Nuclear Regulatory 
Cormnivdon 

NRa;NahuP1 Resollrcea Defenea 
Council, Inc. 

pCi-picocurie, 1 x1W1'cade 
WC-Uramm Fuel Cycle 
UMTRCA-Uranims Mill Tailimrs 

might contaminate-the envbmment or 
reach people, e.g. air, water, food. 

Radionuclide--A typeof atom which 
spontaneously degas radioactive 
decay. 

Source Tenn-The a-t of 

not the aame fordiffirent pollutants, w 
for different e n m e  categories. 

On March 7, LgOO. EeA pmpoaed 
decisions on standards under section 
112 for lwdve s o w e  catenoriea of 

radioactive material d t t e d  to h 
atmospkere fmm a s o n m ,  either 
estimated, m e a a w d  or rewrted. that is radionudiden. A priaeipal-aspect of the 

proposal, and tile basin for the proposed used in tha risk aeaessmedt 
Transmanic-An element with an d e c i s i ~ l e  on the borvce c a t d e a l  were 

atomic number greater Lhan the atomic 
number of uranium. 

Uranium Pot( Cv&-The o o e r a h a  
XI. EPA NEStlAP. ?sky 

four proposed a p p a & e n  f& dec~sians 
under section 112 as  mandated by the 

This section pmvidts a descrfptirm of D C. Cimit's decision m Nf(DC v. EPA, 
the EPA'a appmach for the protection of 824 F.2d a t  1148 [19BI) (the Vinyl 
public health under o e c h  112 tn Chloride dedsionl. The V i d  Chloride 

of milling of m n i &  ore. che&cal 
conversion of mnhm. is-ic 
enrichment of uranium. fabrkatio. of 

- - ~ ~  -~ 

protecting public health with an ample decision reqoiredke ~dm&is'a?or to 
margin of safety mdec section 112 m.% exercise his iudsnent ~ m d m  ~ection 112 uranium foel. of electrid6 by 

a light-water-cooled nudear ~awer  d a n l  slrives to provae maximum feaaible in two step& fir&. a determination of a 
protection against risks to health from "safe" or "acceptable" level of risk using uranium fuel, and r ep r i cessG of 



cons but & in T h a E A s h r a  incidence to 
be a~ imporittnl me- of the hearth 
risk to the exposed populatioa 
Incidence measures the extent of heelth 

by a second s 6  to set a startdad that inudence & ~ ~ j ~ r o - a & ~ a n d  
provides an "ample margin of safety" In consideration of bealth protenon for 
which costa. feasibility, and other the neneral ~ o ~ u l a t i o n  on the order 01 1 
relevant factors in ad&tion to health 
mav be considered. 

in 1-&lion 'hum Appmach D. Thus. in 
the first step of the Vinyl Chloride 
inquiry. EPA will consider the extent of 
the estimated risk were an Individual 
exposed to the m a h u m  level of a 
pollutant for a lifetime. Tha EPA will 
generally presume that if the risk to that 
individual is no h ihe r  than 

risk to the exposed population as a 
whole, by providing an estimate of the . ~ ~ ~ 

The four proposed approaches were 
designed to provide for consideration of 
a variety of health nsk measures and 
information in the first step analysis 
under the Vinyl Chloride decision-the 
determination of "acceptable risk." 
Included in the alternative approaches 

occurrence of cancer or other serious 
health effects in the exposed pop&tion. 
The EPA believes that even if the MIR is 
low, the overall risk may he 
unacceptable if significant numbers of 
oersons are exoosed to a hazardous air 

approximately 1 6 1 0  thousand, that 
risk level is considered acceptable and 
EPAthen considers the other bealth and 

pollutant, resuitin# in a sipificaut 
estimated incidence. Consideration of 
this factor would not be reduced to a 

were three that consider onlva s i d e  
health risk measure in the fiist step: (I) 
Approach B, whicb considers only total risk factors to complete an overall 

judgment on acceptability. The 
specific limit or range, such as the 1 case 
per year limit included in proposed 
Aooroach B, but estimated incidence 

cancer incidence with 1 case per year a s  
tbe limit for acceptability: (2)'Ap~macb 
C, whicb considers only the maximum 
individual risk ("MIR) with a limit of 1 
in 10 thousand for acceptability: and (3) 
Approach D, which considers only the 
maximum individual risk with 1 in 1 
million as the limit The fourth approach. 
Approach A. was a case-by-case 
apomacb that considers all health risk 

presumptive levelprovides a benchmark 
for judging the acceptability of 
maximum individual risk, but does not 
cowtitute a rigid line for making that 
determination 

wbuld be weighed along with other 
bealth risk information in iudninn . - -  
acceptability. 

The limitation of MIR and incidence 
am put into perspective by considering 
how these risks are distributed within 
the exposed population. This 
information includes both individual 
risk, including the number of persons 
exposed within eacb risk ranne, as weU 

The Agency recognizes that 
consideration of maximum individual 
risk-the maximum estimated risk of 
contracting cancer following a lifetime 
of exposure to the emitted pollutant- measures, the uncertainties associated 

with them, and other bealth informetion mustiake into account thestrenntha and. In the second step, setting an "ample 
ma& of safetv". each of the four weaknesses of thin measure of n'sk. It is 

estimated based on the assumption of 
as-the incidence associated mth the 
persons exposed within eacb risk range. 
In this manner. the distribution provides appFoaches cor;siders all health Ask and 

other information uncerialntiea 
associated with the bealth estimates, as 
well as costs. feasibility, and other 
factors which may be relevant in 
particular cases. The proposal solicited 
comment on each of the approaches for 
implementinn the Vinvl Chloride 

continuous exnosure for 24 b o k  oer 
day for 70 ye&. As such, it does hot 
necessarily reflect the true risk but 
displays a conservative risk level which 
is an upperbound that is unlikely to be 
exceeded. The Administrator believes 
that an MIR of approximately 1 in 10 
thousand should ordinarily be the upper 

an array of information on indihdual 
risk and incidence for the exposed 
population. 

Particular attention will also be 
accorded to the weight of evidence 
presented in the risk assessment of 
potential human carcinogenicity or other 
bealth effects of a pollutant While the 
same numerical risk may be estimated 

decision. The Agenjreceived many 
public comments on the approaches end of the range of acceptebility. 

risks incrense above this benchmark from citizen's nmuos. comuanies and 
they become ~resumutivelv less for an exoosure to a oollut-t iudaed to - .  

industry trade gmups, staie and local 
governments, and individuals. acceptable under seltion i12 They then 

would be weighed with the other health 
be a k n o k  human Farcinoged &d to a 
pollutant considered a possible human 

B. Geneml NESHAP Policy 
Considemtions 

The purpose of this section is to 
discues the aprrmpriate criteria for 

risk measuresand information in 
making an overall judgment on 
acceptability. Or, the Agency may 6nd 
in a particular case, that a risk that 
includes MIR less than the 

carcinonen based on limited animal test 
data. th;! same weight cannot he 
accorded to both estimates. In 
considering the potential public bealth 
effects of the two pollutants, the 
Agency's judgment on acceptability. 
including the MIR. will be influenced by 
the m a t e r  weight of evidence for the 

determining & "acceptable r i s k  and an 
"ample mar@n of safety". lo its 
determination. EPA will consider 

presumptively acceptable level is 
unacceptable in the Light of other health 

measures of bealth risk and limitations 
and uncenalnties of the rink eathi t ion 

risk factors. 
tu establishing a presumption for MIR 

rather than a rigid line for acceptability, 
the Agency intends to weigh it with a 
series of other health measures and 
factors. These include the overelf 

k n o b  human caminonen. 
In the Vinyl ~ h l o r i d i  decision,the 

Administrator is directed to determine a 
methods and basic data. Adiscunsion of 
these factors follows. The frnmework 
adopted in this proceedfng ha1 elready 
been selected in the Benzene NESHAP 
and will also become the polidwfor 
decisions on future NESHAPa hut will 

"safe" or "acceptable" risk IGel, based 
on a judgment of "what risks are 

Incidenca of cancer or othar serious 
health eKects within the exposed 

accepta61e in the world in which we 
live." 824 P.2d at 1185. To aid in this 

not apply to other Agency p r o p m a  or population. the numbem of persons 
other sections of the Clean Air Act  exposed within each individual lifetime 

inquiry, the Agency compiled and 
presented a "Survey of Societal R i sk  in 
its March l9W pmposal(54 FR 9621-221. 

1. Selection of Appmach 
risk range and associated incidence 
within a radius amund facilities. the As described there. the s w e r  

Based on the comments and the science policy assumptions and 
record developed in the rulemaking, estimation uncertainties associated with 
EPA selected an appmach announced in the risk measures. weight of the 
the notice on benzene standards scientific evidence for human health 
published on Seotember 14.1988 1% FR effects. and other ouantified or 

developed idonnation to ~ l a E e  risk 
estimates in perspective and to provide 
backaround &d iontext for the 
 stra rat or's judgment on the 
acceptability of risks "in the world in 
which we Uve." Individual risk levels in 38044), base4 on' Approaches A ahd C unquantified health effects. 



the survey ranged fmra 10-'(tht 
is, the lifetime risk of prenna(nre death 
ranged from 1 in 10 to 1 in lo million). 
and incidence levels ranged fmm teas 
than 1 case ~ e r  vear ta estimates as  hiah 

'he FPA betieves that rhs erri of lhd 
hliR. the  d.smht,on ~f lsks  m ihe 

e c h n a k p t  ,eesibi%i, ammnm-,c.i  
arid any o h  rekevant factor$ A f t n  
considering ail of fadws. the 
Agency will etawish the standard at a 
Level that pmvide an ample maqin of 
safety to pmted the public health, as 
required by d o n  112. The Agency 
terms ita approah the "rnultifactw 
approech." 

2 Farmat of Standards 

The format of the standards for the 
various source categor(ea varies 
because of the diffwing properties of the 
sources and th radionnclidea they emit. 
Area soume8 emitting radon are best 
monitored by flux measurements. Thus, 
flux standards are most appropriate. For 
other cateaories, mixtures of 

. . 
science policy aseumptions and 
uncertainties associated with the risk 

as 5,Lm to 2baob caseslyear. ~ v e r ~ d a g  
risks include r i sh  fmm natural 

measures. and the weight of evidence 
ha t  a puntant is ban& Lo health am 
all  important factors to be considered in 
the acceptability judgment The EPA 
concluded that this appmach best 
~ncomorates all vltal health infomation 

backaround radiation as well as risks 
fromiome accidents. Nahual 
backgmund radiation (exdudFng radon) 
at sea level ma t e s  mhvidual llfeume 
cancer riskn in tbe range of 3 in 1.W 
and an estimated 1aWO c- cases 

and enables the Agency to weigh it 
appropriately in making a judgment. In 
cootrest the single measure Appmches 
B C and D, wide providing simple 
decisionmakina criteria pmvide an 

per year. Natnrally aruning radm in 
homes poses an additional source of 
radiation risk, and them r i h  can be as 
high aa 1 in 102 to 1 in 10. EPA estimates 
that this causes an estimated 8 . m  to 
40.1330 cancer cases oer vear. In the US.. 

incomplete set i f  health hformation for 
decisions under section 112 The 
Administrator believe. that the 

a&idents. natural d;saa& and rare 
diseases pose individual risks of death 
from 1 in 10.m (e.g.. tripping end falling 
which cause appmximately 470 deaths 
Der vearl to 1 in t0.6aJ.W 1e.e. rabies. 

acceptability of risk under section 112 is 
best iu&d on the basin of a bmad eel 

radionxli&a are best related to public 
health through (be use of the concept of 

of he& rink hLeagves and infnnnation. dose. EPA has ~mmnlnated dose 
As applied in practice. thc EPA's 
a ~ ~ m a c h  is more pmtective of public 

standards to likt emikons in those 
cssm where it is appmpriate. Where a 

which &uses an averege oi 175 deaths 
per year). 

Judgments on risks have also aparmed 
a broad range of risk levels. 'Be NCRP, 
followine recommmdetions of the 

h d t h  than any s&Ie factor appmarb. 
Io the case of tfie radionuclide uanes razonnclida emission limit would se&e 

to limit all o h ,  EPA has pmmulnated r eda t ed  here, more than 90 percent of 
th; population l i v q  within 80 bn 
wonid be exposed tn risks no w a t e r  

an emis- limit for that radiamii&. 
All standards inclnde re leas^ fmm 

internatiinal ~om&ssion on 
Radiological F'mtectia has 
r e m e n d e d  that maxhmn individual 
exposurea from nonmedical manmade 

than armrmrimelelv 1 in 1 million and accidents and accidental releases can 
the toG number o i  cases of death or 
disease atimated to result w d  be 

result in a vialath of the Handad. 
However, rekases h eccidenls shall 

kept low. 
UndR the two-step pmcee.8 spcifkd 

in the Vinyl Chloride $eciaicm, the 

not be masidered when determining 
whether or not a facility should be 
nranted &adon to wnstrnct or 

radiation be limited to an amount 
corresponding to risks of 3 in 1,000. It ia 
imwrtant to note that the mod* &der 4 5 slm and 61.08. 

Releases h t  are not motine but are 
s e d  step determi- an 'ample 
matgin of safety." the level at which the 
standard is eet. n i s  is the important 
step of the standard-settin# pmcese at 
which the actual iwel of public health 
protection is established. The first step 

recommendations of national and 
international bodies arc coupled wi& more likeh than not to o m  are 

included & det- diether snch 
appmvat ahall be granted. 

Plants are required to monitor their 
o~erations w n t i ~ l v  and keep 

recommendations that radiatim d m 8  
should be "aa low as reaeonabb 
achiwable' (ALARA). The 
implementation of ALARA reqnks  a 
si!e-apecifi cormiderntion of the cost 
effeciivenes of conlrols that c d d  be 
added to reduos radiation doses. 

'Ihe EPA concluded from the survey 
that no specific factor in isdation mid 
be identi6ed as  d e f i  aaeptability 
under all eimunstames, and that the 
acceptability of a riak depends on 
consideretion of a variety of factors and 
conditions. However, tke presnmptisg 
level established for MIR of 
approxdmately 1 inm h a s a n d  Is within 
the range for individd riak in tha 
swey. and wwidea health p d e c t b n  

for me allal+i, &h 
a'ceihng f a  the lllhmale standard is set. 
'Ihe standard set at the second step is 
the I& enforceable linut that must 

records ofthc d t s  &(heir ntoktoeng 
onsite for five yeam. Rant ownen will 
have tucert&rm a semiannual basia 
that no ah- in operahs that 
would requim new testing have 
occurred A#hongh the report ia based 
on a calendar year, the emission limit 
applies la a q  year, i.e. any period of 12 
coneecntivsmorrths. 

Even &oq$iovshthe risks judged 
"accmtable" b r  EFA in the first ateu of 
the ~jny l  chlokde inquiry are ah&@ 
low, &e second step of the inquiry, 
determini en "ample margin of 
safety." awin includes consideratimi of 
all of the health factors. and whether to 

On December !U, 1879, EPA listed 
radlanuelidcs aa e hazardws air 
pollutant under sectmn 112 of the CAA 
(44 FR 7- Dcambes 27,1979). EPA 
determined that mdimiuclide~ am a 
known cause of c a m  and -tic 

reduce the risks evm further. In tha 
second s k ~  W A  ntriws to pmvide 
protection to the greatest number of 
persons passibie to an individual 
lifelime risk kvet no hiah= than 

at a live1 la& than ma- 0 - k  ridcs 
commoo"inthewuldIn;rhichws 
live." And, this n i i v e  level also 
compom with &ny p r h u s  health 
risk decision. by EPA prrmieed on 

appmximetety 1 in I m i i n .  Ia. tb 
ample mar& dnision. the A m  
anain cmsidem el! of the health risk and 

damage and that r a h n c u e s  cause or 
coneibota to air poD.o(wn that may controllinn madreme &diddual liab to 

appmxim&ely I in 10 thousand and 
below. 
h today's decliwr, EFA is us@ this 

O&R Mth information c o n s i d 4  In 
the Rrst dm. Bevond the1 infcimathm, 

~~-~~ 

increme & mmtati&or an innease in 
s e r i m  irtppera~Ws or incapacitating 
rever3ibk ilhwsu a d  therefurn 
curstltuw 6 haeadooa air pollutsnt 
within the meaning ofmt ion  llZlaH1). 

additirnal fa&& r e k t i q  to the 
appm@ata level of conkc4 w ~ l l  also bw approach based on tfrs jdgtnent that 

the iird .tep jdgnwm on ecceptatntiq 
c a n d  be reduced to any mmgb factor. 

considered inclndim costs and 





3eope receive tie a reanll ur i m  ivlemaidng H~wmet. . r  is impM:>lil ,o nducrd. i!s $ever?+ is ! l ir?t  1 i ; i . f .  t 
emissions is lypicalty lower rhan rhtlr nore that other health effecta have aiw ihe dwe. 
naimd backgmund dose. the r e a d k g  
risk can still be sinni5cant. A aourrs 

been considered in the mlemakilm. The Regarding cancer. !kcre cortlliues io 
be divided opioion on hob o interpol~!e 
between the absence of radiation effect 

other effects are not epecificaliy 
addressed in this dlscusaion because 

~- - 

does not present an aoceptoble risk 
slmply by berng less than natural none of them w s e  a more severe risk to at zero dose and the observed effects of backmund. It is imoortant to note that health. In addition, risk distribution of 

health effects fmm rediation from most 
of the sources considered for regulation 
dhow that fatal cancers occur much 

radiation [mostly at high doses] in order 
to estimate the most vrobable effects at totalbackground rahiat~on from all 

sources, lncluaing naturally ocmming 
radon results m a  calculat~d Individual 
hfetme nsk of iatal cancer of 
appmximstely one in one hundred. In 

doses that represent small increases 
above natural b a c k o u n d  radiation. ' 

more freauentlv than nun-fatal cancers Most scientists beliive that available 
data best support use of a linear model and cancers ge&rally o c w  more often 

than genetic or developmental effects. most cases, little can be done to reduce 
for estimatidn such effects. Others. most of this radiation exposure which 

people receive From natural backgmund 
industrial sources of radionuclide 

emissions in the air indude a wide 
variety of facilities, ranging from nuclear 

For sources that emit &don, no genetic 
or developmental effecta and very few 

however, begeve that other mode&. 
which usuallv oredict somewhat lower non-fatal cancers are expected. 

Numerous studies have demonsbated 
that radiation is a carcinogen. It is 
assumed that there is no completely 
risk-free level of exposure to radiation 
to cause cancer. Health effects from 

risk, providebetter estimates. These 
differences of opinion bave not been 
resolved to date by studies of the effects 
of radiation in humans. the most 
important of which are those of the 
survivors of the Himshim and 
Nagasaki atomic bombs. 

Somestudies heve recently been 
completed. and others are now 
underway to reassess radiation dose 

v o w e ~  facilities to bosoit& to uranium 
kill td ing  piles. Induitry uses hundreds 
of different radionuclides in solid. liquid 
and gaseous forms. emitting differeni 
types of radiation [alpha, beta, gamma) 
at various energy levels. Industrial 
swrces of radionuclide emissions fall 

radiation bave been observed in studies 
of occupationally exposed workers and 
of the survivors of the Hiroshima and 
Nagasaki atomic bombs. This 
information haa been verified with Into two major categories. The Erst 

include industries that use radmactive calculations for the wvivors of the 
Hiroshima and Nagasaki atomic bombs 

studies of animals in laboratories. 
However, the effects of radiation doses 
at low levels of exposure can onh he 

materials and have emissions aa a result 
of an inability to completely wntain the 
materials they use. For example, 

and to pmvide improved estimate8 of 
risk. These studies may reduce h 
uncertainty assodated with 
extrapolation from high doses to low 
doses. These studies mav also result in 

predicted by extripolahng from the 
obaerved effects at higher doses since hosoitals use radionuclides & oart of .~ ~- 

the; radiology departments. Smce many 
of the radionudides they use are gases, 
liquids capable of evaporatiox or solid* 
capable of sublimation, some 
radionuclides inevitablv are released 

we do not have directevidence of 
cancer causation a t  low exposure levels. 
Some polluiants cause diseases that are an increase of the esti&ted risk per 

unit dose. But they will not address the 
question of whether a threshold exists. 
EPA is monitoring the progress of this 
work and will initiate redews of the 

unique to tha pollutant br example. 
asbestos causeaasbestosia Radiation, into the environment. f i e  other type of 

source is that which releases 
rod~onuclides lusuallv radon) as an 

bowever. cause8 some of the same typea 
of cancers. e.8. leukemia and lung and 
liver cancer, that are caused by other 
factors. Since these cancers are not 
uniquely associated with radiation, it is 
not oosaible to differentiate cancers 

risks of exposure to low levels of 
radiation upon its completion. 

C. Risk Assessment 

1. Riak Measures Cansidered in 
NESHAP Policy 

In decisions on cancer risks from 
stationary sources of hazardous air 

unintended consequehce of &other 
activity. such as mining or milling. An 
example of this is pbosphogypsum 
stacks (piles). These piles of waste 
material emit radon because radium 
[from which radon is omduced bv 

c a d  by radiation fmm other CaLLcen. 

The second typ of effect is the 
inducoon oi hemhhrg  effects in 
dememlanta of exposed persona which 

radioactive decay) is found nat&ally in 
the same soils that are the source of 

varv in d e w  and effect and mav even phosphate rock 

8. He& Effects of Radiation 
The level and type of hazard posed by 

radionuclides vary, depending on such 
characteristics a s  the radlonuoiide's 
radioactive half-life, the type of 
radiation it emits. the e m  l e d  of the 

pollutank the Agency has estimated 
three measures of health risk These are 
termed "maximum individual ri&. "nsk 

be fatal: leis asawned that there b no 
completely risk-free level of exposum 
for bmeditarv effects. A l t h d  

distribution".and "hcidence". Each of 
these combines an estimate of the dose/ 

hereditary effecta bave k e n  zbserved in 
experimental animals at  hiah dm- 

response for a pollutant with estimates 
of expoaure 10 the wlluiant. The 

th& have not been wnf6-ed at low 
doses in sRtdies of humans. 

response esllmated is the pollutant- 
related incream in the probability that 

emission(s), and its abiIHy'i; 
concentrate in the body. Different 
radionuclides mill irradiate different 

B a d  on extensive &entiRc 
evidence. EPA believes it pmdent to 

an individual will contiact fatal &cer assume h t  carcinonens, indudinn 
in his or her lifetime. The exposure 
estimated is the average daily exposure 
assuming exposure for 70 years. 

parts of the bady causing different typea 
of cancers. 

Then are ibree maior tvues of lone- 

radiomclides, pose ;; risk of healti; 
effect6 even at  law levels of exposme. 
Based on this science policy judgment 
EPA calculates health risk estimates 
aasumhrn the1 the risk of inearrimr eilher 

term health impacts fromoxposure t i  
radiation: Cancer. hereditary effects. 

a. Mau'mum Indiv~dual Rjsk. 
Individual risk is expressed a s  an 
estimatcd pmbabilily, e.8.. 1 in 100 
(10-7, I in 1.m [IO-~. 1 in 1o.m (10-7. 
Thus, a l ~ l 0 - ~ i n d i v i d n a l  risk is an 

and develovmental effects on fetusee cancer herediterg effects is lin;arly 
proportional to the d w e  received in the such a s  mental retardation. ~ i n c b t h k  

is such e strong fomdaftm for 
~. 
relevant tissue. Howem. the seventv of 

quan@ing thirisk of fatal cancer. elther effect is not related to the a m o h  added "chance" of I tn 1.032 of 
EPA's consideration of fatal cancers is of dose received. That is, once B cancet contracting fatal caiicee sometime in the 
the principal health consideration In this or an hereditary effect bas been individual's lifetime. 



In this discussion, the maxitnunt number of persons at  that level of risk the csse of radionuclides (which is a 
individual lifetime risk is the maximum and s the results over all risk known human carcinogen), there ia leas 
additional cancer risk of any person due levels. This number, which provides a uncertainty about the hazard of dose/ 
to exposure to an emitted oollutant for a lifetime oooulation risk f ime.  is then reswnse than when the data is solelv 
70year lifetime. The maximum divided by'70 (years) to &ve an annual fro; animal srudiea. ~ivenbeless .  
ind~vidual risk is sometimes called the fatal cancer incidence estimate. The important uncertainties enter into the 
maximum exposed individual risk. This incidence Daremeter can he used as an anilvsis even when human data is 
estimate is based on the fact that the estimate oiimpact on the entire exposed avaiiable. Examples include the fact that 
concentration of an emission, and the population within a given area by human e~idemiological studies are often 
consequent risk, diminishes with totallinn the incidence associated with retrosnective and measure effects of - ~ - ~  ~ 

~ 

distance from its source. For each in&ement of individual risk. ekioaure that occurred many years in 
radionuclide NESHAP decisions. the incidence can also he portrayed along the past. The level of exposure to the 
practice has been to estlmate exposure with individual risk and population agent at that time usually must be 
according to census data on residence numbers in a risk distnbution. Typ~cally, estimated and cannot be verified. Also. 
locations. It has also been estimated in the Agency weighs incidence estimates in certain categories of hwnan studies. 
some other Agency decisions as the in conjunction with maximum.individual 

risk or average individual risk estimates. 
Estimated incidence generally is a 
particularly informative parameter when 
looking at  aggregate risk from a category 
of like sources. One feature to take into 
account whenever it is used is its 
deoendence on the size of'the source 

the studies areoften of workers exposed 
to the pollutant Worker populations are maximum at h e  source perimeter. 

The maximum individual lifetime risk 
is diHerent from average individual risk 

not revresentative of theheneral 
populition with respect to age or sex. 
Workers are also generally the healthier which is sometimes e s h a t e d  for 

sources like public drinking water 
systems or food in which the 

semnent of the oooulation; These factors 
c s i  lead to ove'r- &r underestimation of 
6 - L  concentration of a ooHutant and other 

factors are assumed to he equal at  all 
distribution locations, This distinction is 

category. 

2. Uncertainties in Risk Measures 
Each of the three risk oerametera 

..-- 
When data £ram animal studies are 

used, uncertainties about exposure can 
oarticularlv relevant when considerim he experimentally controlled, but other 

uncertainties arise. Many of these ihe maximum risk one might find 
acceptable from different sources. In def ied  above has three'elements. These 

are the estimated response per unit of 
oollutant concentration l e . ~ .  nCill in 

concern the extrapolation from data 
usini the maximum individual risk in collected in animal tests to estimate 

effects on humans. The extrapolaliun acceptable risk decisions for hazardous 
air pollutants, its limitations should be 

. - -  . 
air), the estimated exposure 
concentration. and the estimation of the 
number and location of the oooulation 

has to tn, to account for manv factors. 
considered. Used alone. the measure such as ihe equivalent dose fbr humans 

and laboratory animals given the size 
differences and the ootential differences 

does not tell how manypeople may be 
so affected: it relates only to the risk to residing in the area of the s&ces 

(usually taken from census data). 
Uncertainties exist in estimating each 

the most exposed individual[s). 
b. Risk Distribution. A risk 

distribution estimates how many 

in metabolism and excretion o f a  
chemical pollutant. 

In addition, uncertainties arise in 
extrapolating the observed dose1 
resoonse relationshio from either 

of these elements for a variety of - 
reasons includinn the fact that the persons within a certain distance (e.g BO 

km) of a source of pollutant emissions 
are at what level of individual risk. 
Typically, the distribution is given for 
lafold increments of indinduel risk. 
Sucha distribution provideathe 
decisionmaker with information on both 

relevant data and our understanding of 
the biological events involved are not 
complete. Where data gaps exist. 
ouaUtntive and ouantitative 

wokkplace or animaitest exposures to 
the usuallv lower dose levels of the 
genera1 p~pulation. 

In estimating exposure, the dispersion 
of a pollutant from a sowce is usually 
quantified by a predictive mathematical 
model usinn a known or model source 

sssumptions are'made based on our 
present underatanding of the ~iologcal  

the ~ndividual risk level for those 
exposed and the number of persons 
exoosed at each level. For NESHAP and 

mechanisms of can& causation, 
estimates of air dispenion. engineering 
estimates, and other factora. Selection of 

emission r se .  temperature and velocity 
characteristica, and weather patterns at 

o&er decisions, the Agensy has 
examined risk distributions both a s  

qertain assumptions to be usedia a 
policy decision The Agency has 
published guidelines cove* many of 
these for both caacer risk assessment 

d exposunr assessment ("Final 
aidellnos for Carcinogen Risk- 

essment" (51 FR 33962 September. 
,lW and "Pinal Guideline8 for e 

'&timating Expos&-ea" (51 FR 33042 
September 1888)). 

The f o l l o ~  is a discuseion of 
methods used to calculate the three 
oarmetan. tonatbar with a few 

a nearbv recordinn weather station. The measures of risk and to couiDare the 
model &edicts the'concentratian of the 
dispersed pollutaut kt various distances 

effects of various strategies ior risk 
reductions a w s s  a source category. 

In making an acceptable riok decision. 
one relevant consideratkid In how many 
people are exposed at  a d  risk level. 
e.a. a 10-'nsk might be awavtable if 

fro& the aource. Standard assumotions 
are that the population amund thi  
source resides thare for a 70year 
lifetime and is conllnuously exposed to 
the modeled concenbationa The amount o d y  one person were at  thailevel, but 

not if 1000 people werweubht to i t  of emissions can be derived from 
sampliw and analysis of emissions at 
the source or fmm engineering 

Similarlv, the numbem of Demons 
exposed at  various individual risk levels 
could be an important element in. 
deciding on acceotablerisk The risk 

exam lea of tbi uncertainties. 
~ i 2  asseasmanl under EPA 

guidelhs. takem into account the nature 
and amount of evidence that the agent 
will cause the effectof concern in 
humam a s  well ar the uncertainties of 

estimates..with more &less uncertain@ 
associated with each method a c c o r G  
to the type ofemfr ioa  There an, 
varying degree6 of accuracy and .- 
preclslon in smpline. analysis. or 
estimates of emissions. Therefore. the 
uncertalnlias involved in the metbod of 

m&ndual exposure and the 
number entima?' o in&vidnals ' exposed are 

distribzon could be u a d  in similar . . . 
ways taconsidar whether p m p l e .  . . .. 
ma+.of safety e+ts. . ~ ~ 

c, Incidence. Inddencqis an.es&te .' 
of population, rather than individual' 
risk. It la derived by  muitigilyhg ' ~, 

individual risk by the estimate of Uie" 

interpretation of data and ~ l d  
quanhficahon. When the toxiwty date 
£ram human studies are available, as in 



numerous. Tl~us, it is evident that 
uncertainly is difficult to quantify. 
However. the Agency haa completed a 
preliminary uncertainty analysis of risk 
from radionuclide emissions from a 

depending on where the most exposed 
individual is locaied. However, this 

lrom 70 years lo the fin1 '9 y v ~ r s  o: . I c ,  
would &awe the final result hv  l tbt;  

source of error !ends to be less 
Important in popuiatlon euurnates. since 
tne analvs;s mtexrate3 indlvtduai doses 

than a factor of 2. 
Many commenters, including the SAB. 

disameed with EPA's decision to use 70 ltmited number of fdcilities using hlontu 
Carlo stnxldli~n techntques. Insteud of 

to a largk numb; i f  people. If one 
person gets a larger risk due to local 
dispersion effects. it means that another 
person in getting less. Consequently, 
when the individual risks are summed, 
local conditions will not cause a serious 
error in the value for total population 
risk 

year-exposures in calculating maximum 
individual risk. However. aa stated discreet values. distributions were used 
above. EPA believes that this is the 
correct method for doin* risk 

for factors having a si,@ficant effect on 
outcome. The results suggest that the 

assessments for NESH'PS. Had EPA 
used another method of cnlculating the 
maximum individual risk it might have 
found it necessarv to find a different 

risks calculated repnseii essentially 
median values if the receptor remains a 
that location for 70 years. 

3. Methodology 

To take Lnto account the buildup of 
radioactivity in the body and the 
environment the risk assessment 

In estimating the radiation exposure 
to the most exposed individual. EPA 

possibly more s A g e n t  benchmark for 
determining acceptable risk. 

Third. the conservatism of this 
assumption wunters two important and 

assumes that the person receiving the 
maximum individual risk llves for a 7% 
year lifetime at the same site. EPA then 
makes its best estimaJe of the risks to 
that individuaL 

zodels incorporate llle concepu of 
committed dose and the dose conunil:rJ 

unknown uncertainties that can lead to 
an underestimation of risk. The &st is 
the susceptibility of some members of 
the population to radiation. Scientific 

bv an annual release into the EPA recognizes that moat people will 
not actuaUv live their entire l~fe  in the envimnment or, equivalently, the annual 

dose recetved at equilibrium as a result studies have shown that not all people same locaGon. Nevertheless. EPA makes of constant annualreleases over long 
periods of time. 

reswnd in the name way to the same this aasumption as a matter of policy 
and does not believe that it diminishes 
the validity of its risk assessments. EPA 

bidogical insult; some members of the 
population are more 8usce~tible than the In attempting to make these eslimates. 

EPA has tried at all times to give "best 
estimates" of the radionudide 
concentrations in the envtronment and 
Individual and population risks. 

p&ulation as  a whole. 'This pmblem is 
esoecially acute for the radon sources. 

has made this assum~tion for several 
reasons. F h t .  EPA ib attempting to 
estimate the maximum individual risk 
and it is completely possible that an 
Individual could live in the same place 
for his or her entire life. Use of different 

 m ma tea d the risk of exposure lo 
radon arm lar~ely based on 

Wherever wssibic. measured or epldemiologi~a18tudiea of miners. 1.0. 
adult males. It I8 known that children reported data of emissions. metwro:ogy 

and population wen  used Where 
estimates were used EPA has Med to assumptions could lead, in some casea 

to undereatimath +.be echrd m-aimum 
seem to be mom susceptible to radiation 
than adultaln addition, for some 
cancers, women are more susceptible 
than men; thlr may be troe for lung 
cmcet. 
The secwd factor thst @A has been 

use the most ltkely numbers in its 
assessmenla. When model hclllttes 

- 
risk. 

Second. a large Iractioa of the risk can 
occur in less than the mms he t i on  of 
the m years. Risk I8 not independent of 
qe. Children appear to be more 
susceptible to the effects a t  radiation 
than adults. In addition due to their 
youth. they generally have a lonner time 

were used thev werB dCeinned to be 
representaiive>f actual f&llities. EPA.8 
risk assessments are based on r current 
"sne~shot" of each lnduatrlal source unable to quantify. but which wonld 

lead to an undem8timatlon of the risk. is category as it now stands. EP~-haha. not 
estimated the maximum conceivable 
risk8 that may result from the faciiitieu 
analyzed at some point in tbe future. 
Future r i s k  may be high- cn lnwer 
depending on whether people move 
closer to, or further away bm, the 
facilities studied and whether the 
emissions fmm thoae facilities increase 
or decreeae. This is not to say that there 
is little or no uncertelnly lo the Bod 
r e d t l .  A8 in In much asrewments. the 
analyea$ have wmidenbls uncertainty. 
EPA'm Pnalysas am MI dn@e&to 
wmlstentiy overnstfrrm(a or . 
u n d e ~ ~ t a r i s l s .  . .  

the aynerglotlc effect. of radiation wlth 
other ooUutantr-Rsdiation is wt the in which tb develoo-the cancer &used only &oaen in the envimnment 
There am l age  numbem of carcinogens 
and potential cardnoaen8 in the 
environment Radionnclldec am not the 

by the radiation tahd they are leas Urely 
lo die of eomething else before they 
contract and die of the cancerf. Dtls to 
them two factors. y w e r  people ans at 
r w a t e r  risk fmm the seme dose than 
older people. (Sea Tabie I). U EPA wtne 

only carcInnge118 that caure cancer by 
fimt causlng~enetic damage. In 
addition, nome chemlcalr may d imp t  or 
stop the body'r natural repair 
mechanism It I# possible that some of 

to reduesthe number d Y e m  of 
assumed expoaura to le& than l 
I~letlme, it la unclear what rmmber of 
yearn r h d  he used or when  to place 
lttose ivt(hina We&rno. Pot 
wrsmplm~ should EPA a- that a 
penon hvea ta the name placa fium birth 
t o ~ i s m 5 u m a ~ e 3 6 l o 6 O T  
CweraUy,ln the Rrsi cam, the ridc ire 
times greater than in the wad caw. 
tba l l~ ,  the me ren ix  that wodd be 

chew polbolanta work tyneqlistically 
with ra&tion to h a w  the effect of 
radiation above what it wodd be 

WbllsEPA'a da t i ve  rink 
&I tdm into rccorm) Lbe effect of 
o h d &  that m widely diskibuted in 
the gnvimnment there aw hundreds of 
chemtcale that m concentrated in local 
arena .nd &a n i f d  of these chemicals 

the estimate of the ma&"tndvld&I 
ri8k than In the estimate of po~utatlon 
rbL Maw ~osaible ermn 16 rhe 
anelysi. cab cancel out in as&Ameot.m 
of populations. For example, l a e l  
mekolelogical c o n d l t i ~ s  may cause 
m& radionucUde8 to go in OM 
dlnctlon than another. Thle etfect may 
c a n w m  overestimate or underestimate 
d t b a  inaximum Wvidual riak 

i 

c a d  by e s e  a ~horter prtod of 
exposum 1s not very sinaUicant. Fa en -not md tod not be teken into 

scwunt, limvevm, EPA'I Inability to 
quantify tbln potenttd Locrease in risk 
doer w t  meen that (61r effect doer nor 
exist M tho& It e h d d  not be considered. 

e s k . e d  conatant ;ate-of exposure, 
people receive over 809L d lb&r toCpr 
lifetime risk d u r i ~  their Anrl hinotwo 
years. To change &e periubofexpmsure 



r A 8 E  1- AGE DEPEUODY(X OF RIS* pidance for workers occupauonaU~ used in this mlemakiog. EPA haa 
DUE TO WHOCE BODY R A M A T O N  rkoosed to radiation accepted thls vvorked clonelv with the SAB with - ~ .- ~ - 

A,%med Pefcenuge of rocat dame R m  As A 
m~thodulogy for ihe reguiaiion of rioka respect to the; comments and findings 

F ~ W  0 A, hmm ~~eosmn E~~ fmm radiauon.This mehod, which was and believes it has been responsive lo 
~ ~ - . ~  

occurs 1 A originally developed by the them. 
International Commission on In 1984, the SAB recommended that 

PWCd 01 BxpoSVe 
Radiological Protection, will be used in available scientific infonnation be 
all the dose standards promulgated by integratedinto an assessment document 
EPA in this notice. In the past, EPA dose that would lead from identification of 
standards were specified in terms of emission sources through calculation of 

0 1J 9 ..................... ......... 
10 -- m 19 .......................... limits "whole for body specific dose", organ a methodology dollen and the 

radiation associated dose degrees and health of uncertainty. risk and This the 20 lo 34 
35 lo 53 .......................... lo eo which is no lower consistent with bas been done in the Environmental 

4. Technology Availability and Plant 
Closure Considerations 

In the benzene NESHAP, as well as in 
this NESHAP for radionuclidea. EPA has 
ronsidered only factora relahng to nske 
to pubhc health in deriving altemauve 
acceptable" levels of risk However, in 

evaluafinn whether to further reduce the 
risk to prGvide for an ample margin of 
safety. EPA has also considered the 
extent to which plants would be forced 
to: (a) InstaU control technologies which 
are not cost effective or fully 
demonstrated andlor ibl nrrtail or stoo 
production Theseco&iderations are ' 
reflected in today's proposal to the 
extent that they apply to affected 
radionuclide sources. 

With regard to the availabilitv of 
technology to control air pollut&ts. EPA 
has in this case considered a technology 
available if it has been installed on a 
commercial scale in the United States 
and adequate data have been collected 
on plant and control equipment 
ciiaractenstica and performance. 
However. at  various times in the o a s t  
EPA has considered emission staidarda 
which force plants to install 
technologieswhich do not meet these 
current "availability" criteria or cause 
facilities to curtail production or shut 
down. For example. EPA has in tha past 
considered a technology "available" if il 
has been commercially demonstrated in 
other countries, even $no unita have . 
been instdlled in the United Stated. 
Also. EPA has considered bench- or 
pilot-scale demonstrations in order to 
iudge realionahlenesa of expenditures 
for commercial demonstration of a given 
technology. 

D, Effectire Dose Equivolenl 

Since 1985, when EPA proposed dose 
standards regulating NRC-licensees and 
DOE facilities, a different methodology 
for calculating dose has come into 
widespread use. the effective dose 
equivalent (WE). h 1987. EPA. in 
reconmending to the President new 

current nractick of radiation nrotection. ~ ~ 

The E ~ E  is simple. is more closely 
related to risk. and is recommended by 
the leadiq  nauooal and internatiod 
advisory bodies. By changing to this 
new merhodolonv. EPA will be 
converting to thi-commonly accepted 
international method for calculating 
dose. This wdl make it easier for the 
regulated community to understand and 
comply mth our standards. 

The EDE is the weighted sum of the 
doses to the individual organs of the 
body. The dose to each organ is 
weinhted accordinn to the risk that dose 
rep&sents. These organ doses are then 
added together, and that total is the 
effectivedose enuivalent in this 
manner, the riak'fmm different sources 
of radiation can be controlled by a 
single standard The weighting factors 
for the indiwdual organs ere listed in 
Table 2. 
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EPNs risk models differ bom those 
underlyiq the ICRP recommendations. 
primarily due to advances in tho field of 
radiation risk estimation since the ICRP 
recommendations w e n  published. As a 
resulL the riska calculated bv EPA a n  
not strictly proproportional to &e ED!3 
derived ualng ICRP quality facton and 
organ weighting facton. While the riak 
methodology underlying the ICRP EDg 
diffen from that used by EPA, tha 
widespread acceptance of the EDB 
approsch make I a reasonable basis for 
regulation nnder Lhe CAA. 

E. Science Advisory BoordReview 
Beginning h N&(. EPNr Science 

Advisorg Board tSAB) bas cnndwted 
reviews of &e rtsk assessment methods 

Impact Statement accompanying this 
rulemakinn. 

In 1988 ind again in 1963, the SAB 
considered the scientific merits of the 
EIS prepared by the Agency in support 
of this rulemaking. Estimates of health 
risk factors werefound to be acce~table. 
Given below are some important 
specific SAB comments and the 
Agency's responses. 

SAB Comment: EPA should use the 
effective dose equivalent concept for 
r d a t i o n s  protecting people from 
exposure to radiation. 

EPA Response:This has been done in 
the final rules. 

SAB Comment EPA should use simole 
screening methods in implementation 
procedures such that only the largest 
users of radionuclides are required to 
report annually to EPA. 

EPA Response A simple screening 
procedure has been made part of the 
fmal rule. 

SAB Comment EPA should he certahi 
that the data used to derive its estimates 
of risk are the most current available. 
and wherever practicable to base their 
assessments oi consensus documents. 

EPA Response: EPA agrees. The SAB 
has given spnifn advice on risk factom 
for IoHLFF radiation end for radon 
The SAB approaches to these risk 
factom have been used in the rink 
assessment8 supporting (his d w a l i n g .  
The Axencv acknowlednes that the 
B E I R ~  rhport on whi& some of the . 
nsk f a d m  am based may become out 
of data due to new data that are 
becoming available. EPNs risk factors 
wiU be revised to reflect these recent 
develooments and to incomorata this - ~ 

newer bata as aoon a# it b'practical to 
do so. Preliminary information indicates 
that the most ombable effect of this new ~ ~ ~- 

information w k  be tc increase 
somewhat the eetimste of tha number of 
health effects due to s a t  dose of 
radiation. The a h  of this increeae is not 
likely to be large enough to affect the 
decisions made under this rulemaking. 

SRB Coynmenk The actual objective 
of the risk aMesamnt should be made 
c'ear. 



, . .~ 

indiwted tbat expbaure to radionuciidee section $12. ThereEore. EPA m a h e i t s  
can cause three maior tvuee of health urior conclusion that radionuclider 

EP.4 Hespon$e; EPA h s  mprcr 1.i i s  
1:esentation oi riek in the EIS b., ..>;re 
ilearlv statinn overall assessment elfects: cancer, genetic d&nsge, and should be listed for rpguiation undct 

developmental effects. After conutderri:g section 112. 
these health eifects. EPA iudsed tkat EPA notes that eeveral so~lrcr:, 

- 
objectives. in particular, avsessmenr 
objectives ore carefully defined in terns 
of the individu.1 dnd populations at nsk. 
The number uf pecple at risk and 
:ncidence is presented by range of rtsk. 
Radiation r:sks are comoared with other 

radionuclides cause or coih%ute to air included among the source categories 
addressed bv this Nlemakim present pollution which "may reasonably be 

anticipated to endanger public health' 
and that thev should be listed under 

very small risks when v iewd .  
individually. Several are predicted to 

risks and other radiation control 
recommenddtiuns. The obiecuve of 

section 112(6)(1)[~) (44 FR 76738. Dec. 
27. 1979). That decision was the first 
steo in the rermlatorv orocess, and it 

emit a level resulting in an incidence of , 
less than one case of cancer every TWO 
years, and an associated M1R well 
below 1x10-? or even 1 ~ 1 0 - ~ .  Based 

obtaining a best estimate of the dose 
and hearth implicattons for real persons 
and for populdtions is now explained in 

w& challenged in ~e.current l~rigotion 
As a result EPA has reevaluated the on this, it has been suggested that EPA 

should apply a significance test to these more detail together with ex~lanations decision and the comments from the 
of how these groups are to be defied.  

S.4B Comment EF'A should use best 
estimates and ramen in the specification 

public dunng this ~ l e m a l d n g  and has 
come to the conclusion that the original 

sources, rid de te idne  that thev do not 
warrant regulation based on th; 
insimcance of the risks presented. 

EPA considers it unnecessary to reach 
that argument here. EPA applied the 
significanca test of the Supreme Coun's 
OSHA benzene opinion in its prior 
rulemakings on radionndides to 

listing under section 112 is correct 
The first part of the liating decision 

the "hazardousness" of radionadides, is 
unchallenged. The evidence that 
radionuclides can cause cancer has, if 
anything, increased since 187% see 
Volume 1 of the BID. % evidence now 
suggests that the risks fmm radiation 
exposure are higher than was believed 
at that time. While some people have 
exureased the view that  even thou& 

of risk and a detailed 
explanation of the uncertainties in the 
estimates themselves. 

EPA Response: EPA agrees, but this Is 
a large task. For the short term, we have 
performed a sensitivity analysis of the 
most imonrtant narametetn usinn 

determine-whether each source cateeorv - ,  
warranted regulation See lndustriol 
Union D e ~ l .  AIZ-CIO v. Amiricon simplifykg ass&tptions and ha;e 

performed preliminary uncertainty 
analvses usina a Monte Carlo ~ e t m l e u m  Institute. 448 U.S. b07 (1080) 

(interpreting the Occupational Safety 
and Health Act of 1970 as reauirinn that simdation. analyses have been 

presented in support of the fmal rule. 
rakation can cause cancer. \he a m k t  
of radionuclides that are released from a benzene sources be regdated only-if 

they present "sigruficant" risksh see 
also 50 FR 5184-5194 IFeb. 8.19851.49 

For the lonn te&, an Anencv task  mu^ mven source or industrv Is insienificant 
has been f k e d  to plan and condcct ' 
more complete studies of the uncertainty 

i n d  do not present a riik. EF'~'be1i~ves 
that the results of the risk assessments FR 43905-43815 (Oct 31.1984) ' 

[discussing the requirement that risks 
from radionuclide air emission sources 

anestion This lowaer term effort will for tha source categories demonstrate 
fake a number of years to complete and 
will be dependent on the resources 

the risk to public hialth that results from 
radionuclide emissiomr from industrial be significant in order to be regulated 

under Clean A h  Act Sect~on 112): 
hlemorandum of A. James Dames. 
General Counsel, to the Admlnisvator ef 
EPA enbtled "Final Action on 
Radionuclides" (Oct 23.1984) (same): 
but see Sierm Club v. Ruckelshous. 802 
F. Supp. 892 (N.D. Cal. 1984). However. 
CPA believes it is unnecessary to reach 
this issue at this time since EPA believes 
that Its standards should have no 
practical effect on the facilities to wnicb 
such a test might have applicabtl~ty. Eut 
see CAA section 307(d)(7!(B). Based on 
the record. EPA judges that the fact!~tics 

available. sourcea Furthermore. a s  alreadv 
EPA acknowledges the uncertainty in 

risk estimates, considers them when 
discussed. EPA assumes ~ediatibn to be 
a non-threshold pollutant This 

m a k i i  risk management decisions and assumption, and-EPA's risk 
assessments, support the Liscng 
decision 

Section 112(b)[l)[A) applies not 
merely to any "air pollutant" as  do 
sections 108 and 113, but to a 
"hazardous air pollutant" that is def ied  
ae a pollutant that "causes or 
contributes to air pollution which may 
raaaonablv he anticiuated to result in an 

recogdzes that a more complete 
quantitative analysis of uncertainty 
would he  an improvement However, it 
does not believe that such a complete 
analysis would change the decisions 
made in this m l e m a k  A more 
complete discussion ofuncertainty ia to 
be found in chapter 7, volume 1 of the 
HS. 

in&ase k mortality'or an  increase in 
serious irrevers~ble or incapacitating 
reversible illness." Once a ooliutant is 

V. Decision to List Under Section 112 
Section 12Z(a) of the CAA required 

EPA to determine whether or not 
"emissions of radioactive 

that miaht be deemed to oaae 
insignificant risks individually alreany 
emit radionudides s t  levels well below 

determined to be a hazsrddus air 
pollutant the only remd~ning step is fur 
the Administrator to determ~ne whether 
emissions of the pollutant present a risk 
warranting regulation under section 
112-that ia, whether rt is a hazardous 
air pollutant "for which he intends to 
establish an emission standard" under 
that section EPA has determined that 

pollutants ' ' will cause, or 
contribute to, au pollution which mav 

the finat standard. And, implementation 
of a significpllwtest to each individnal 
source woald br some source reasonably be anticipated ta endangir 

public health." Once an affirmative 
determination is made, that section 

cetegoriee mch a s  the NRC licensee 
category which contains severak 

requires EPA to list the substance under 
section 108(a)(l), governing National 
Ambient Air Quality Standards 
(NAAQS). Ill(b)(l)(A), governing New 
Source Performance Standards or 
llZ(b)(l)(A). governing NESHAPs. The 
initial decision to list a substance does 

thousand sources. present buae 
implementation and resourceproblems 
for the Agency to examine each source radionuclides not only pose a risk of 

carcinogenicity and mutagenicity when 
emitted into the air (see. National 

individGily. 
The standards would have no 

 cade em^ of sciences, commission on practical Impact on operations of 
Biological Enects of Ionizing Radiation. sources that might be deemed to pose 
Reports Number 3 and 4) hut also are Insignificant risks. other than to assure 
emitted in sufficient quantities as to that emissions from these sources could 
create a risk warranring listing under not increase so as to exceed the 

not constitute e decision to rermlate anv 
particular source categary. EPi 
analyzed numerolls etudes which 



stendad. Momver, impositioo of 
standards assure tha8 EPA w u l d  be 

these facilities under DOE ordere which 
limit calculated dosea to the general 

preaumpively acceptable. In light of the 
numerous uncertainties in both 

notified of s i d c a n t  increases in 
emissions at  these sources, or other 

publlc to less than 1 ~ m r e m 7 ~  from all 
sources and pathways. By incorporaung 
the ALARA concept into its Orders. 

est&ltshing the parsmeten for the r19k 
assessment and in modelling achlai 
em~ssions and exposure, as well as the relevant changes in circumstances, such 

es changes in the location or exoosure DOE haa kept the dose to the public well 
below 1W mremly. The NESHAP also 
mandates that DOE send annual reports 
of emissions to EPA. The information 

recognition that achieving 
compliance. sources will generally 
control so as to ensure that a buffer 

of  the mist exposed individual'that 
niinht require adlttonal remlatow 
attention. 

- 
VI. Discussion of Source Categories 

The regulatory decisions reached 
today are based on the risk assessments 
and other factors available in the 
rulemakinn record. This rule is also 

exists below !he actual level o i a  
stnndard. EPA judges that the .ME of 
2.0x10-'is essentiallv eouivalent to the 

gathered from these reports contributed 
to EPA's nsk assessment of DOE 
facilities. 

2. Estimates of Exposure and Risk 
EPA's risk assessment of DOE 

facilities is a site-bv-site assessment 

presumptively safe le;el bf 
approximately 1x1W4.  EPA then 
considered the other risk factors in 
order to detennine whether the baseline 
level ia acceptable. 

The estimated annual incidence is 0.28 
fatal cancers per year, or 1 case every 4 
vears: in addition, there would be an 

based on consideration of information 
received during the comment period to Emissions are basdd on DOE'S 19aB 

report of emissions. meteomlogical data the rulemaking: 

A. Deportment of Energy Facilities 

1. introduction 
The DOE administers many facilities, 

including government-owned 

are fmm on-site towera or fmm nearby 
weather stations, and population 
distributions within 80 km are based on 
U.S. census tract dam. EPA has updated 

~pproximately equal number of non- 
fatal cancers per year. Very few people 
are at risks greater than 1.Ox1(T4, and 
approximately 98% of people w~thin 80 
km of DOE facilities receive risks of less 

its risk assessment with information 
received during the comment period 
EPA has a hiah degree of confidence in wnhac&~operated faulities across the 

country. Some facilities conduct nuclear 
energy and weapons research and 
development some enrich uranium and 

than lx IU*.  
After examining these factors, the 

Administrator has determined that the 
baseline emission levels and risks from 
DOE facilities are acceptable. 

Decision on Ample Margin of Safety. 
In addition to reexamining all the 
health-related factors discussed above. 

the results of-this hsk assessment 
According to EPA's andysia all DOE 

facilities are in compliance with the 
current NESHAP. The risk to the most produce ~lutonium for nuclear weamna 

and reaciora and some process. stom 
and dispose of radioactive wastea 
These facilities contain aianificant 

exposed indvidual is appmximately 
2.0x1(r4, DOE facilities are estimated 
to cause 0.28 fatal cancers oer veer to 

amounts of radioactive material and 
emit radionuclides into the air. Other 

the exposed populations 46 BO km of 
all DOE facilitiea Most of the exposed EPA has also examined the cost, 

scientific certainty. and technological 
feasibility of control technology 
necessary to lower emissions fmm DOE 
facilitiee. The results of this analysis 

focilitien contain lame stoclmiles of nonulation has a lifetime fatal cancer 
waste om which e n 6  large quantities of 
radon. A discnssion of thoae DOE 
facilities appears a s  a separate section 
later in this Preamble. EPA is 

;ilk ofless than I X I O - ~  
Table 3 presents example scenarica to 

show how-different emi&ion levela 
mav be seen in Table 4. Alternative L a would result in different health rink 

profiles. The table presents the rink s tahdad of 10 mremly, representing the 
current baseline emisaiona waa 

conaiderim the two catenaries 
separately& this demaidng becnuse 
the two categories employ different 
contml methoda Some of the DOE 

estimates at  baseline in t e r n  of 
compared with alternative IL a standard 
of 3 mremjy a standard equivalent to 

esumated annual falal cancer incidence. 
maximum individual Lifetime risk total 

facilities emining radionuclides am on 
large sites coveriq hundreds of square 
milea in remote locatiws. Some of the 
smaller sites resemble typical M&d 
facilities and are located in suburban 
areas. 

1 X 10- *. 
A comparison of the two altem8tlvw 

indicates that d l l r  a v w  small 

oooulation emosedat  or above 
p i i cu la r  riskle).els fie.. ri& 
distribution), and ennd incidence 

reduction in inci&oce A d  am. 
fmm 0 a  to 02.5, or 1 cam every 33 

attributable-to the mula t ion  exwsed 
at en& rink level. i8;r table also' 

.preeentn avaitabb e s t i m a h  of d 
incidents and maximum individual 
lifetime risk for a lower emission lev& 

3. Application of Decision Methodology 
to the DOE Facilities Source Ceteuow 

vean. with e concommitant reduction in 
l n h ~ l  W E  baa approximately 30 

major sites that emit r a d i o n u c l l d ~ ~  
These facilitiea emit a wide variety of 
radionuclides in vaxious physical and 
chemical statea Emiss iw from various 
DOE facilities represent m ~ n y  type8 of 
radionuclides and both i n t e n d  and 

kll ham 2x10-*la 1x10-*. Based on 
this very small reduction in incidence. 
the amall decrease in individual risk that 
would result and on the costs of 
achieving Alternative U EPA has - - 

The decision that reauitr fmm the 
application of the multifactor policy 
approach to the DOE source category fs 
described below. 

Decision on AcceptabIe Rink. Aa 
stated d e r .  the maximum individual 

determined that e 10 mrem standard 
provider an ample mequa of safety by 
con t inub  regulation of thir cetegor), to 
insure the1 Lhs n u n o t  levels of 
ermssions ars not increased. 
Reauirements of tbe rule, such a8 the 

external doam nathwavs lalthooph 
speci5c fad ides  maserkt  onlynlyosm or 
two radionuclides e£fectinn only one 

i%fi&litiea are presently c m k d  risk to any individual in 21)x1(T6. In sub'miasion of yearly rep& and 
by a radionuclide NESHAP which Umlts establishing the policy for setting obtaining prior approval of new 
emissions such that no individual NSHAh in ihe context of benzene. th. cnnshuction or modiflation assure that 
receives a whole body dose of 25 mmml Agency determined that emission8 W E  facilities will keep emission8 at or 
v or receiver a dose of 75 mremlv to any resultinn in a lifetlme MIR M =eater below an aneptable level inmuins an 
brgan DOE alm c m t r o ~ s  mtea.2 fmm- than apPcoximately IXIO-'& ample magin bf lafet*. MomwerI 



because each facility subject to this d e  
muat demonskate compliance with the 
10 mem/y ede emissions standard, i t  is 
likely that most. if not ail, exposed 
individuals will receive a dosa 
significantly less than 10 memly ede. 
Therefore, EPA believes that limiting 
emissions to their current level by 
imposition of a standard of 10 mrem/y 
EDE to replace the previous standard. 
will protect public health with an ample 
margin of safety. EPA is promulgating a 
NESHAP mandating that radianuclide 
emissions from DOE facilities shall not 
cause any individual to receive a dose 
of greater than 10 mrem/y ede. 

I- am -cn Iao- am omer m d w  1 
rsrearrn and pmuan lea- mere wa 30 E-5 lo E-4 -- 'm WO 
~LUOT W E  lsulmes ma re- r a w n u o m  m E d  to E-5 -- 2% C U l  

Maximum 1 I 
£4 to ~d 0 .W 0.0074 
ks8 E-8 0.010 0.014 

D m e r H ~ ~ T ~ ~ a n c e r a m m x s t h a n  
*lllU- 

~ s n l e * a m M 2 5 p e o p f . . t h % b r i s C  
w m w ,  m w a u ~ ~ a s  -- m been Dbtened 

4. Implementation 

a. Introduction. O W a  ex~erience in 
implementing the existing rsdionuclide 
SESHAP coverinn DOE facilities has 

TOW 
-ed ma 

shown that imple&entation of the 
current standard has several problems. 

~iiematiw 

EPA has developed a new sy;tem for 
implementing the NESHAP designed to 

b&mml - reducdan 

overcome the limitations in the besent 
standard. 

MIR 

b. Yeorly Reports. The 
implementation system for the NESHAP 

TOW 

z2E wdmcs 

is designed to p&de FPA with yearly 
reports on the levels of emissions from 
regulated facilities and resulting dosea. 
Presently. DOE facilities monitor their 
emissions and make annual reoorta to 
EPA. These reports shall contihue under 
the new NESHAP. Althounh the reoort is 

c-d 

based on a calendar yearbe  dosa' 
standard applies to any year, i.e. any 
period of 12 consecutive m o n t h  Since 
these reports provide EF'A with the 
information it needs. W E  facilities ace 
exempted from tharequimments of 
61.10. 

c. Methods of MeosursmenL Because 
the thresholds for measurement are 
much lower than the standard, under 

mcRnn( 

YZsd 

certain circumstances the concentration 
and potential doses associated with 
release ooints that are above the 
threshoid may be so low that direct 
measurement may not he oracticaf. With 
prior EPA approval. DOE may determine ' 

these emissions thmugh alternate 
procedures. 

d. Definition of a Focilitv. A ~roblem 
in impknenting'tbe current st&dard is 
the ambiguity associated with the 
present definition of a facility. To 
resolve this ambiguity. the new d e  
specifies that all the buildinga 
structures and operations within one 
contiguous site shaU be considered a 
single facility. For example, the entice 
DOE facility at Oak Ridge. Tennessee 
must meet the current standard of 10 
mremly ede, instead of each indiddud 
buildion meetinn the 10 mremlv ede 
s t a n d d  

- 
a. Dfstinction Behveen Construction 

ondModification. A potential problem 
resultinn horn EPA's definition of a 
facility e n  all the buildings, struchnes 
and operations witbln a given plant si'te. 
is co&ion over whether the 
construction of a new building h part of 
an existinn facilitv. h new construdIon, 
or is a mo&cati& of an existing 
facility. Th& d e  speciftea that (he 
construclion of s new building h new 
conshuction at the facility and not'a 
modification of the facility. Thlr 
distinction is important because d new 
construction nee& to be checked to see 
whether or not it needs prior a ~ ~ m v a l  
but modifications whiz& do not &use a 
net increase in the rate of emisdons 
from the facility do not need prior 
approval. 

f. Prior Approval of New Construction 
orModjfcation EPA will not change 
the basic definition of modification that 
exists at 40 CFR 81.15. A change that 
will result in any increase in the rate of 
emissions is a modification, no matter 
how s m d  that inmaea Is. This includes 
cases where the modification bas the 
potential to increase emissions above 
prior actual emissiona However, to 
reduce unnecessary paperwork. it is 
appropriate to avoid applications for 
approval in cases of small changes. 

Therefore. EPA is prom@a% a 
system under which DOE facilities will 
use CAPsa to determine the dose to the 
most exposed individual due to the 
modification or new construction If the 
estimated maximum individual dose 
added by the new construction or 
modificntion is less than 1% of the 
standard then the modification OF new 
construction does not need prior 
appmval. 
In making the determination of dose 

for this purpose. DOE must use the 
emission factors and ~ m r c a  term 
determination imm "Bm: Procedures 
Approved for Demonstretlng 
Compliance with tha Dose Limita 
Eetabllshed by 40 CFR part 61, subpart 
L" (Bm: Compliance) or other 
procedures for wbich EPA has granted 
prior approval 



B. Nuclear Repulotonr CommissMn the Conference of Rediation Control level of a ~ m h e t e l r  1X10-'. EPA 
L~censed ondhn-LMk? Federal Program Duecrore. The use of model then c o n k l e d  the other risk factors m 
F a c ~ l ~ l ~ e s  faollttes increases the uncertainty of ihe order to make an overall determtnatlon - . .  , .. risk assessment. Esoeciallv uncertain on acceotabilitv. 
I .  II1uoaUCrIon are estimates of thgpopulition within Very few p&ple are a t  riaks greater 

NRC-licensed. Agreement state- given risk ranges. than 1 .0~10- '  and approximately 99% of 
licensed, and non-DOE federal facilities The estimates of population risks are o e o ~ l e  within 80 irm of NRC licensees . . 
lnclude over 8.WO different facilities. based on e ~ t r a ~ o l a t i o ~  from model are at risk levels of less than 1x10-? 
These fdc~lities include research and facilities using census tract data. The estimated annual incidence is 0.10 
rest reactors. hospitals, clinics. the Frequencv distrtbutions do not take into fatal cancenroer vear, or 1 case everv 0 
radiooharmaceutical industry, low level account overlaooina sources. years. In addikon: there would be a; 

estimated annual incidence of 
approdmately 0.8 non-fatal cancers per 
year, most of which is attributable to 
thvroid cancer caused by em~ssions of 

nuclear waste disposal faciliiies, and 
other research and industnsl facilities. 
These facllities are located in all fifty 

The results df'thi;analysis show a 
maximum individual risk of l.BXlO-? 
EPA estimates that t h s  catenow results 

states. EPA estimates that virtually 
every American lives within 80 km of an 
NRC licensee. 

The facilities in this cateaorv emit a 

in 0.18 fatal cancers per ~ i t h o u ~ h  
virtually the entire U.S. population is rshioactive iodne from hospita:s and 

radiophannaceut~cal manufdc' xers exposed to emissions from this category. 
EpA's analysis shows that less than 
0.5% of the U.S. population receives a 
lifetime fatal cancer risk greater than 
1 ~10-'.  Some of the larger NRC 
licensees r + a s e  small amounts of 
iodine-125 and iodine-131: these 

(thyroid cancer is aiso treated with 
iodine treatments). 

After examining these factocs. the 
Administrator concludes that baseline 
emissions are acceptable for this source 

large number of radionuclides: These 
radionuclides affect individuals by 
inhalation, ingestion, ground depisition 
and immersion pathways. individual 
facilities may emit only one or two 
radionuclides affectinn onlv one or two 

category. 
radionuclides can cause thyroid concer. 
which is usually non-fatal. 

Tabla 5 presents example scenarios to 

~ ~ c i & n  on Ample Margin of Safety. 
In addition to re-examining all the 

- - 
pathways. 

Emissions from this source category health-related factors discussed above. 
are preseotly covered by a r a d i o n d d e  
NESHAP which mandates that 
emissions do not cause any individual to 

show how-different emission levels WA has also examined the cost. 
scientific certainty, and technological 
feasibility of control technology 
necessary to lower emiseinn from NRC 
facilities. The results of this analysis 
may he seen in Table 8. Due to a lack of 
detailed information on all NRC 
licensees. EPA has analyzed model 
facilities. Alternative I, a standdrd of 10 

would result in different health risk 
profiles. The table presents the nsk 

receive a whole body dose of more than 
25 mremlv or receive a dose of 75 

estimates a t  baaelhe in terms of 
estimated annual fatal cancer incidence; 
maximum individual lifetime risk, total mremly io any organ. Two categories of 

NRC-licensees have been exempted 
from coverage by the existing NESHAI? 
High-level noclear waste [HLWJ 
fsctlities and uranium fuel cycle WCJ 
facilities. There ere two type6 of HLW 
facllities, management and disposal 
fncilities. The disposal of HLW, which 

population exposed a t  or above 
particular risk levels (i.e., risk 
distribution), and annual incidence 
attributable to the population exposed 
a t  each risk level. The table also 
presents available estimates of annual 
incidence and maximum individual 
lifetime risk for e lower emission level. 

mremly representing the current 
baseline emissions. was compared mth  
Alternative IL a standard of 3 mremly, a 
standard equivalent to 1 X lo-'. 

EPA's risk assessment indicates that occurs at a few A q n e  facilities, is 
considered as a separate source 
category. The management processing 
and storage of HLW thaloccors a t e  
NRC-licenaee is included in tbe estimate 
of emissinnr of tbe licemee used in the 

3. Application of the Decision 
Methodology to the hRC Licensees and 
non.WE Federal F a d t i e s  Source 

no reduction in incidence would occur 
and onlv a small reduction of the MIR 
wooid dccut if reduction of current 

C a t e g q  
The decision that results from the 

- 

emissions to Alternative U levels were 
reouired. In this s o w  category almost analysis that underlies the rule for (hi 

category. UFC facilibea which are 
d:stinctlv different faulities. are beinn 

all'the incidence comes from people 
wbme risk level k h than 1 x 10-4 
This means that smaU reduchons in the 
emissions o f a  fen licensee, have little. 
if any, effect on the number of health 
effecta both fatal and non-falal in the 
population. The costa associated with 
these r h c i i o n s  are SWllRMO with an 
annneltzad c o d  dQ.Kn3.MO for 

application d the multifector approacb 
to the NRGLicenaeen and non-WE 
Federal facilities wurce eategow u analyzes an a separate source category. 

2. Estimatecof Exposure and Rhk 
EPA's risk assessment of thin catenorp 

described below. 
Dec181on on Acceptable R ~ s k  Aa 

stated earlier. the manmum mdividud 
nsk to anv udvidual  u 1.6~10''. In combined an analysis ofthe nine su6- - 

categories that make up tM. category. establishkg the policy for set- 
NESHAPs in h e  wntext of hemane. the Duein the wide scoDe of.this cetemw. 

compliance with Alternative U Based 
on h e  very smell reductions m the nsks 

- .  
EPA's risk assessm&l of tbir wmx 
category includes both (he lngHt 
hnown emitters end model fadtitier 

Anencv determined that emisdons 
r&ultibg in a ifetime hdlR no greater 
than approximately 1 X are 
presumptively acceptabla In light of the 
numerous uncertainties in both 
establishing the paramelers for the rink 
sssessmMt and in modelling actual 
emissions and exposure, a s  well en the 
recoxnition that in achievinn compliance 

to oublic health and the mats of = - - ~ ~ -  ~ 

achieving Alternative U EPA has 
determined the1 Allernative 1 protects 

with model populations. The er t imaln  
of maximum indindual risk are based 

the public health with an ampie margin 
of safety. 

EPA haa decided to continua 

on the assessment of the l a ~ e s t  known 
emitters. 

The analysis of the l a w s t  sourcea 
regulation of !hi6 category to insore that 
the current levels of emissions are not 
increased Requirements of the rule. 
such as the submission of yearly reports 
and obtaininn orior approval of new 

was hasedbn iniormatioi wmpded 
from previously exlstlng databases and 
information recelved from some of the 
sources themselves. T t e  model facilities 
here developed after reviewing dat6 
from surveys conducted by the h ' C  and 

sources will generally conhol so  a s  to 
ensure a buffer exists below the actual 
level of a standard. W A  iudnes that the 
MIR of l . B ~ l O - ~ i a  essenkaliy 
equivalent to the presumptrvely safe construction-irmndification. will assure 



that NRC licensees will keeo edssione 
at or below leveh ins- an ample 
margin of safely. Moreover, because 
eachlacility subject to &is rule must 
demonstrate compliance with the 10 
mremlv ede emissions standard. it is 
likely'lkat most, if not all, exposed 
individuals will receive a dose 
significantly less than 10 mremly ede. 
£PA believes that lirnltinn emissions 
with a baseline standard:represented 
by a level of 10 mrem/y ede, will 
&erefore protect health with an 
emple mawn of safely. Furthermore, to 
inswe that the nsk of nonfatal lhvroid 
cancer does not increase, the staAdard 
further provides that no more than 3 
memly  ede out of the 10 mremly ede 
can come from any of the isotopes of 
iodine. Therefore. EPA is promulgating a 
NESHAP mandating that radionuclide 
emissions from NRC licensees shall not 

23,jse any ~ . ~ d i ~ 8 1 i t i k i  '.> Y~C;.IVC~ j core 
oi p a c e r  than lil m r e n : ~  y ece. a: ' N ~ I : !  
no more than 3 mrem/y 'de can come 
from isotopes of iodine. 

CDemDLon' Thwe are a b w  6.00 NRC m a w  

I n d m  ti* 
(mifeume) ............... 1.8xro-I 1x10" 

I n c W  wnWn 
80 km (deamly) . 

R i a  M u a t  
E-2 to E-l ..... 
€ 3  to E-2 .......... 
€ 4  to E-3 - ........ 
~ - 5  m € 4  
E-8 to E-5 .......... 780,WO 7 8 0 . m  

[88JcnbW lhsn em &a& 6 . m  NRC rrra(r*(s( 

!es E-8 ............... 240M 240M 

E-2 to E-I .......... 0 

'Rurr are lerrerman 25 st tM M 
Hwavu, we caMM My me number -use 
damled dewwK m t  been Dbtaine-i 
W Heam, Impam Tote, c a m  an swox- 

mat* 5 ~ n * .  h g n r  rn m m o w  d law 
mxsn becaw m*. horn unr d ma wwsi 
h c 4 ~ m m o ~ c a t e p a y a r a c a u r e d p e d o m -  
MW4OanvrnCn-aYrUdcanCar 

4. Implementation determine whether or not reportinn is These factors an, applied to the quantity 
a. Intmduction. The system for 

Implementing this NESHAP is described 
in "A Guide for Determining Compliance 
with Clean Air Act Standards for 
Radionuclide Emissions From NRG 
Licensed and Non-DOE Federal 
Facilities." The Agency has also 
develooed the COMPLY Comouter 
Code, for use with "MS-DOS' or "PC 
D08" computers to assist the r e d a t e d  
~~~~~~~~~~in determining comp6ance 
with the standard For more informatioa 
see "Draft User's Guide for the 
COMPLY Code" and "Backgmund 
Information Document--Rocedures 
Approved for Demonstratinn 

required by estimating the dose caused 
by a facility's emissions. As long a s  the 
dose to the maximum individual is 10% 
of the standard or less, the facility doee 
not have to report With this provision, 
EPA currently'estimates thatless than 
300 facilities would have to report to 
EPA. 

The Agency has developed a system 
for dose determination that is based on 
screening models originally developed 
by the NCRP. This system is a series of 
screening tests each more complicated 
and more realistic than the orevioua 
one. Using this system, each: affected 
facility will. annually. have to check to 

of radionuclides used annually a[ the 
facility. Radionudides in sealed 
containers are excluded The results of 
these calculations are used as the input 
of emissions for the screening model 
mentioned above. 

For the calculation of doee from low 
level radioactive waste, facilities must 
use CAPP-88 or another model which 
has prior approval fmm WA. 

Since these reports will provide EPA 
with the information it needs. NRC- 
licensees are exempted from the 
requirements of 8 81.10. 
c Prior Appmvol for Modification or 

New Construction. EPA has decided that ~- ~ ~ 

Compliance with 40 81. see whether or not ii needs to report to the system discussed for DOE facilities 
subpart L" EPA. Even if it does not have to report it also be used for this source catenory 

b. Yearly Reports. The must keep records of the results for 5 except that the sources will not h e -  
implementation system for the NESHAP years to demonsbeta that it has checked CAP-88 to calcula(e the doses. Instead 
is designed to omvide EPA with vearlv to see whether or not it needs to report thev will use the screeninn models 
reportion the levels of emission; a n d  Although the report is based on a (CO~IPLY code) describe2 in the BLD. 
the dose caused by those emissions from calendar year, the dose standard applies 
r e d a t e d  facilities There are over 6 . m  to any year. i.e. any period of 12 5. Reconsideration of NRC Licensee - .  
Mc-licensees. many of which possess consecitive months- Laregory 

very small amounts of radionuclidea In order to simolifv caloulation of the Late in the demakinn, issues related 
EPA considers that the emissions from source tenn. the &;ncy will allow the to the application of th&tandard in 
most sources in this category are so low use of EPA-approved emission factors. Subpart 1 to NRC licensees were 
that reportinn should not he necessarv. The derivation of them emisaion factors omsen td  to EPA which raised serious 
El'A has developed s system to is explained in "BID: Compliance." Eoncerna about possible effects of 
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shoospbgne. There am ei& (5 h o t i o n  The ! e n  of marby to h e  i p h w p h m  plants 
ope~ationet. 3 standby] elemental populations was taken froon census tract s o w  c a t ~ o r y  b describgd below. 
phosphorus plants located in four data. Decision on Acceptable Risk. h a  
different states. However, most of the According to the assessment, EPA stated earlier, the maximum individual 
emissions come from two plents in estimates that the most exposed 
Idaho. risk to any individual is 5.7~10-i This. 

individual receives e lifetime fatal 
Due to the types of radionuclides cancer risk of 5.7XlO-'. There is an 

is higher then the presumptively safe 
level. The estimated annual incidence is emitted by these plants, virtually all the increased incidence of O.wZ fetal cancer 0,072 fatal cancer per There ere an dose is received by the luw thmugh the per year in the nearby (within krn) 

inhalation pathway causing an population. or 1 case every 14 years. estimated 5000 people that ore exposed , 
increased risk of lung cancer. This risk Over 75% of the exposed population to risk levels greater than 1x10-? and 
can be controlled through the use of a receives risks of less than ~ x l O - ~ .  an estimated 3 8 J . M  people that ore 
standard which directly limits emissions Table 9 presents example scenarios to exposed to risk levels Seater than 
of polonium-210 (contml measures show how different emission levels 1 X10-'. After examining these factors. 
which limit poloniuin-210 also limit would result in different health risk the Administrator bas determined that 
emissions of lead-210). There is no need profiles. The table presents the risk the risklevel represented by the 
to write dose standards. estimates at baseline in terms of baseline is unacceptable. EPA then 

Elemental phosphorus plants are estimated annual fatal cancer incidence, considered Alternatives U and UI to 
currently regulated by a NESHAP that maximum individual lifetime risk, total determine an acceptable risk level. A 
limits their emissions to no more than 21 population exposed at or above reduction in emissions to 2 curiesly Po- 
curies of polonium-210 annually. particular risk levels [i.e.. risk 210 would reduce the incidence to 0.024. 
2. Estimates of Exposure and Risk distribution), end annual incidence or 1 case every 40 yeara and expose no 

attributable to the population exposed to a risk level water than lxlO-? 
EPA's risk assessment of elemental at each risk level. The table also 

phosphorus planfs is a site-by-site This equals the level that is 
presents available estimetes of annual presumptively safe. ~ h ~ ~ f ~ ~ ,  the assessment of operating and standby incidence and maximum individual 

plants, based on monitored data and acceptable level of emissions of 
lifetime risk for a lower emission leveL polonium-n0 in level that mts the thmughput Changes in the rink 

the pmponal are the S, Application of Decision Methodology maximum individual risk to any 
result of corrected meteomlo.gical data. to the EIemental individual of IxlO-? redresented by an 
Maximum individual risk8 were . So- Category emissions level of 2 curiesly 
assessed at actual residences or at a The decision that result8 from the 
location 1500 m in the predominant wind application of the multifactor approach 

TAB~E @-ELEMENTAL PHOSPHM(US PLANTS 
~ D B s c r b a m R a w ~ . x m e t p n p ~ p k a ~ f 0 ~ ~ 1 h h . ~ ~ ~ ~ m l l p m F * m 2 l O ~ n d l 0 b s u h . r m e s W . . r e p r e a s m m  

phoapM.mndnugorh.d h.Nphtmpamnhh.posrrThsnu*O*n*nhl-plun.d*NdlS.RMsnfhloperating.% 
mW4~d-.mmkorn2&8 h ld.ho.1 
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Decision on Ample Margin of Safety. 
In addition to mxamininn all the 

phosphoraus ~ l a n t s  are exempted fmm 
the requirements of E 131.113. 

esrimeted anntlal fat61 cancer iricliiel:ce, 
maxunum individual Ilfeume risn total  

health-related factors discussed aoove, 
EPA has also examined the cost 

population exposed at  or above 
particular risk levels [i.e.. risk 
distribution), and annual incidence 
attributable to the population exposed 
at each risk level. The table also 
presents available estimates of annual 
incidence and maximum individual 
lifetime risk far a lower emission level. 

E. Cool-Fid Utility and Industrial 
Boilers 

1. Introduction 
This catenorv covers elecMcal utility 

scientific certainty, and technological 
leasibllity of convol technology 
necessarv to lcwer emissions from 
elementi1 phosphoius plants. The 
results of rh~s  analvsis m2y be seen in 
Table 10. Alternarlve 11. a standard of 2 
cunesly of poionium.210 represenung 
the acceptable level, was compared with 
Alternative Ill. which would reouire a 

and indnssaalboilers which emit the - 
radionuclides naturally preaent in coal. 
Coal contain8 onlv m i t e  amounts of 

3. Application of Decision Methodology 
to Coal-Fired Boilers S o m e  Category 

radionuclides. This category is being 
considered because lame boilers burn 
large quantities of coaland are ao 
widely dispersed throughout the nation 

The decision that results from the collection of work practices. ' 
A comparison of the two alternatives 

indicates that in absolute terms, a very 
small reduction in incidence would 

~ ~- 

~pplicat~on of the muiufactor approach 
to the coal-fired boilers source category that the radionuclide emissions are 

estimated to cause 0.8 fatal caocer a 
year among the U.S. population. 

Emissions from coal-fired boden are 

is deanibed below. 
~ec i s ion  on Acceptable Risk. As 

stared earlier. the maximum individual 
risk to any individual is 2.5x lo-' which 
is below the presumptively sale level. 
The estimated annual incidence within 
80 km is 0.8 fatal csncer oer vear. Over 

occur. from 0.024 to 0.W22. represeollng 
an estimated savings of 1 hfe every 45 presently regulated under National 

Ambient Air pualitg Standards for vean. Level IIl wodd also lower the 
k R  by one order of magnitude to 
1 x10-9 EPA examined these very small 
reductions in risks, and the relatively 
large cosb of achieving Alternative IIL 
and bas determined that Alternative ll 
protects the public health with an ample 
margin of safety. Therefore EPA is 
establishinn a NESHAP limitinn 

oarticulate matter. in addition. the l a m  
hew coal-fired boilers have to meet N ~ W  
Source Performance Standards [NSPSI. ge4b of the inddence comes fiom people 

whose individual risk is less than 
IxlO'~. Almost evewone in the U.S. 

Coal-tired bollem are regulated for the 
other pollutants they emit including SO. 
and particulates 

2. Estimates of Exposure and Risk 
EPA's risk assessment of coal-fired 

boilers is based on extrapolations of 
estimated radionuclide emissions based 
on actual  articulate emissions with 

lives within 80 kilom~tem of *coal-fired 
boiler, which resnltb in a risk which is 
very evenly and equitably distributed 
Therefore. EPA concludes that the 
baseline rink level is acceptable. 

emissions &om elemental pbo&borus 
plants to 2 curiesly of polonium-2lQ as 
compared to the existing standard of 21 
curies/y. 

4. Implementation 

The current NESHAP for elemental 
phospbom plants required each plant 
to either conduct an initial test on its 

model Estimatee of 
emissions are from the reference 
facilities with the Largest emieeiona 
Population riskn are based on emiasions 
fmm typical planta. These eminsiono 
were analyzed on four sites: urbaa 
suburban. rural and remote. Further 

1oesaipe.m Ova l.m &cb?d umnr and rsnp 
~ t d w , - m a d e m u a r d  
-"abmikbvldinooslslor4rnVlUu 

emissions or get a waiver from testing. 
After this original report no further 
testing was required unless plant information was received &om a recent 

study of e m i s s i o n a h . d - F i r e d  
boilem done by tha Omce of Air 
Quality. P h m h g  and Standards. EPA 
assumed that die entire U.S. poputation 
Lives within 80 km otat least one coal 
firedboiler. 

EPA estimates that the maximum 
individual risk is 2.5xIO-*and that 

operations were chaoged significantly. 
EPA plans to continue ibis aystenL 
without the waiver proviaioos. Tests 
conducted under the current NESHAP 
are still valid if conditions have not 
changed 

Plants will be required to monitor 
their werations continuauslv and keeo 
recordi of the resulu of theG monitor& 
onsite for five years. P h t  ownarr will 

there are 0.8 f e d  cancer a year caused 
by radimuclide emissions from both 
utililv and indnsMal coal Bred boilem. have to certify on a semiannual basis 

that no changea in operathe that 
would require new (srttog have 
occurred. Although the report is based 
an a caiendar yearthe emieaion limit 
spplies to any year. Le. any period of 12 
consecutive months. 

Sin- the reports provide EPA with 
the information it needs, elemental 

vi&ally all the fatal cancer risk ia 
borne by individuals whose lifetime 
fatal cancer risk Is less than lxlb*.  

Table 11 prssenta example scenarios 
to show how different emisaim levefs 
would d t  in different health risk 
profiles. The tab16 pneenls the risk 
estimates at balnUhe in terms of 

Total 
A l t r n h  MtR mot 

I t I I I I 
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Decision on Ample Margin of Safety. such repository are be~ng conducled by to the HLW disposal facilities source 
In addition to reexamining all the DOE and currently center on Yucca category is described below. 
health-related factors hscussed above. Mounta~n Nevada. In additioa DOE is Decisioo on Safe With an Ample 
EPA has also examined the cost constructing an experimental Waste Margin of Safety. As stated above, the 
scientific certainty, and ~echnological Isolation Pilot Plant (WIPP) which may individual riska fmm HLW disposal 
feasibilitv of control technolow be dedicated as a disuosal facilitv. facilities are verv small. 7x10-? much 
necessaj  to lower emissions-&om coal- 
fned boilera The results of this analysis 
may be seen in Table 12. Alternativel. 
baseline emissions, was compared with 
Alternative U which would require 
retrofitting existing sources to meet the 
NSPS. EPA's risk assessment indicates 
that the baseline MIR from coal-fired 
boilers. 2.5~10-9 is very low, well 
below the presumptively safe level of 
aooroximatelv 1x10-'. The risk is verv 
eGnly distriduted among the 
population. The costs of Alternative E 

2. Estimates of Exposure and Riak 

EPA's risk assessment of HLW 
disposal facilities is based upon DOE 
engineering estimates for conceptual 
designs for the WIPP in New Mexico. 
and a permanent repository at Yucca 
Mountain. They were analyzed by EPA 
and are believed to be reasonable. 
Population data was taken fmm U.S. 
census data at these sites, Although the 
decision on Yucca Mountain's 
acceotabilitv as a disnosal site has not 

lesa than the ~xi~-*baochmark.  In 
addition, there would be O.WWa43 fatal 
cancer a year fmm radionuclide 
emissions from disposal of KLW, sea 
Table 13. The emissions and risk levels 
are so low that it was not necessary to 
evaluate any alternativea The 
~dministrator determines that the 
estimate of emissions from disposal of 
HLW represents a level that will protect 
oublic health with an amole mariin of 
safety. 

Operations involvim the 
a& exaemely laqe. EPA examined the yet deen mid% EPA i a s  analyzed the markgement, processi& or storage of 
small risks presented by coal-fired Yucca Mountain site in order to high-level waste, the operations from 
boilers andths very large costs of 
achieving Alternative U apd determined 
that the current level of emiasions 
represents an ample magin of safety. In 
addition since all new facilities will 
have to meet NSPS, the effect of the 
NESHAP would solely be to require 
retrofitting of existine boilers. Tba NSFS 
provides assurance that the risks fmm 
coal-fired boilers will be reduced over 
time. 

Therefore. EPA has determined that 
current levels of radioouclide emissions 
from cnal-fired boilers represent a level 
of risk that protect. the public health 
with an ampla margin of 8afely. 

F. High-Level Nuclear WantcrDisposaI 
Facilities 
1.'Introduction 

Management and storage operations 
for hinh-level nuclear waste. spent fuel 
and bansuranic waste are addressed in 
the categories for DOE facilities and 
hXC-llcenssd and non-DOE Federal 

incorporate site specific information into 
the analysis. , 

EPA ekmates that the maximum 
individual risk is 7x10-'and that there 
would be O.OW0043 fatal canceia a year 
caused by radioouclide emiasions h m  
HLW disposal facilities to less than 1 
million people within 80 km of these 
facilities. AU the fatal cancer risk is 
borne bv individuals whose total fatal 
cancer hsk Is less than 1x10-*. 

The reason that the emiasions and 
riska are so low is the nature of the 
disposal operations. Moat material will 
be brought to the site already sealed and 
buried below m u n d  Normal noeratiom 
preclude any B i c a n t  air emiisions. 

Table 14 presents the risk estimates at 
baseline in t e r n  of estimated annual 
fatal cancer incidence, maximum 
individual lifetime riak, total population 
exposed at or above particular risk 
levels 1i.e.. risk distribution). and annual 
incidence attributable to the population 
exposed at each risk level. 

which an increase in emissions are more 
likely to occur, are regulated under 
NESHAPS conaolllnn emissions from 
NRC-licensees, u r a o h  fuel cycle 
facilities and DOE facilities. Dispoaal 
operations involve burying sealed 
containera of radioactive material. -----. ~ ~ 

operations from&& emissions are 
unlikelv to occur. Therefore. EPA 
believes that there is no reason to 
expect h a t  emissions to air would 
sidnificantlv Increase. and since the " 
expected emissions are so low, no 
NESHAP is needed: 

t&adptbx F- dedgd O of huh 
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facilities described above. This category 3;Applicatim of Methodology I I-) 
addresses fadlities constructed and to the level Waste 

I 
dedicated to long t a m  disposal of such ~u6rum 

materials pursuant to &ations to be I- *ithr 80 Lm (d.am/Y) 
R W  - 

promulgated at 40 CFR 1m. Slte Tba decision that results fmm the E-2 o E-l...... .r - 
characterization studies for the Arat application of the mdtifactor appmach E-3 M E-z 
























































































