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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 , 
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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. 
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G. Radon Release. Fmm Department of 

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 
~ ~ \ * M m * . . r m ~ o p e r a t .  
I t a d Y ( * r A g s o b d d ~ b  
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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 



from DOE facilities to no m &an 20 
pCi/mS-s. 

2. Estimates of Exposure and Risk 

EPA's riak assessment of DOE 
facilities is a site-bv-site assessment of 

rill of hdora, espedellg the high 
level oEmsxdma individual riak. the 
baseline is m a e p t a M e .  

EPA next examined several 
alternatives before determining the 
acceptable level: thase allernativea an$ 
the risks they present are presented in 
Table 14. After examining these 
different options, the Agency 
determined that Alternative U, s e t t i  a ,  
NESHAP limiting radon emissions to 20 
pCi/m2-s, is acceptable. The maximan 
individual risk that results from this 

current emiss~ons. kacion emission 
estimates were mostly measured values 
provided by DOE or estimated from 
measured r~dium.228 concentrations in 
the wastes. The meteorological data 
were taken from nearby stations and 
populations are based on U.S. census 
tract data. 

According to EPA's a n a w n ,  lifetime 
fatal cancer risk to the most expoaed 
individual is 1.4~10-'. DOE facilities 
cause an estimated 0.08 fatal cancer per 
vear, or aooroximatelv 1 case even, 12 

alternative;I.BxlO'? which in light of 
the numerous uncertainties in both 
establishing the parameters for the risk 
assessment and in modalling actual 
emission and exposure, as well as the 
recogrution that achieving compliance 
sources will generally c ~ n v o l  sa as to 
ensure that a buffer exists below the 

years to &k 28 m~l~iodpersons wi&n BO 
km of the DOE fadt ies .  Approximately 
75% of the risk to that wodation wmee actual level of a standard is essentially 

equivalent to the presumptively saie 
level ofaooroximatelv IxlO-'. Over 

kom indniduals whose Ask is over 
I x10-9 1t is noted that this analysis 
does not consider the plamed rimedial 
actions which wl l  he implemented 
nnder CWCLA. a s  amended m 
conjunction with either Interagency 
Agreements w Federal facilities 

W J ~  of &~opulationOPrauld be exposed 
lo risks of less than 1x10-9 In addition. G. Radon Releases from Department of 9 EnergyFaciIities the incidence level is onlv 0.040 fatal 

1. Intraluction 
The W E  administers man9 facilities 

inhd inn  novement-owned 

cancere p year and 0.k21 non-fatal 
cancers amuaily. Only a few ueople 

G e e m e n l a  with EPA. 
Table 14 vreaenta example scenarios 

(approximately i ~ )  would beaxposed 
to risks greater than IxI(T$ the 

c~ntract&~erated facilities'acmss the 
country. Same of these facilities have 
large stockpiles of radinacontaining 
material. Because this material haa a 

to show how different emission levels 
would result in different health risk 
profiles. The table presents the risk 
estimates at  baseline in terms of 
estimated annual fatal cancer incidenca 
madmum individual lifetime risk total 

oredicted rate of fatal cancer m o n a  this 
boup is lees b a n  1 every 5 . W  yea;. 

Decision on Ample Margin of Safety. 
In addition to rrexuniniq dl of tha 
h e a l h l a t e d  facton diaaused above. 
EPA has also examined the cost 
scientific certainty, and technological 

high radium content it emitslarge 
quantities of radon This material is 
stored in at least six different sites (at 
five locations) owned or controlled by 
DOE in Missouri. New lersev. New 

population exposed at or above 
particular nsk levels li.e.. risk feasihilitv of control technolom 
&tnbution). and a ~ u a l  incidence 
attributable to the population expoaed 
at each risk level. The table a h  

necessaj  to lower radon emiiBsiaru 
fmm DOE fauliues. The results of U a  
analvsis can be seen in Table 15. When 

York, Ohio and Utah. DOE 
in the process of takinn remedial action 
at these sites to dispose of the materlal 
on a long-term basis under procedures 
defined by Comprehensive - Environmental Response. Compensation 
and Liability Act (CERCLA), or JIM 
completed required action and p l e d  
reaiduea in interim storege. WB has 
entered into or is nqiotiawa CEBCLCL 
com~1iance amement  for ham 

presante avaiLabIe estimates of annusl 
incidence and maximum individual 

~PAexamined the contml teehology 
necessary to lower radon emissions 
from DOE facilities it concluded that the 
only technologicaily feasible control is 

lifetime risk fa lower emission levels 
identified as Alternatives IL and D. 
3. Applicatlm of Decision M~thodology 
to the Radon Emissions From W E  

b w i n n  the s&es of radon emissions. 
~ h i e g a m i n e d  options Alternative fl. 
and Alternative UI, difier only in the 
amount of dlrl that is used to bury the 
radium bearing waste. The costs and 
benefits of conlrollinn emissions to 

FaciUtfes Sonne Cat- 

The decision that raaults from the 
application of the multifactor approach 
to the DOE radon source category is 
described below. 

Decision on Acceptable Rirtk AB 
stated earlier, the maximum Individual 
risk to any individual is 1.4~10-*which 
is bigher than the preaumptfwly safe 
level EPA has c o n s i d e d  other risk 
factors to determine whetlm the 
baseline risk is amptabla.  The 
estimated annual incidence ia 

remedial acu& in aemdanca with 
CERCLA requiremankEPA policy and 
Exemuve Order 1- The aaaamcnt 

varions levels can be-seen in Table 15. 
A comparison of the two alternatives 

for the DOE ~ m t i c e u h m t .  & 
incornorated a 20 oCilma-a flux 

indicates that a very small reduction in 
incidence of O.M8, would result fmm 

standard through iefe&nce to DOE 
wdelines and 40 CFR 192. 

imoosinz Alternative El, revresentinn an 
e s k t i d  sew of 1 Life &erg 111- 
years: the change in maximum 
i n d i d o a l  riak w d d  also be very amaU 
EPA examined dds very m a i l  reduction 
in incidence and maximum individual 
nsk and the costs of achieving 
Alternative III and has determined that 
Alternative II gmrldte an ample magin 
of safety. 'Iherefors. EPA has d d d e d  to 
regulars this category by setting D 

The current NESHAP c o v ~  WB 
facilities does not renulate re& - 
emiss~ans. Environmental gmupa 
challenned EPA io court to a d h a  the 
pmble& of radon d & m  fme DOB 
facilltiea In March. EPA w o o d  tht  

apprmdmately OM2 fatal carnzn psr 
year. and appmdmete l~  78% afthat risk 

here facilities be regnlaied h r  a 
NESHAR one option in that proposal 
wodd have limited emissiom of radon 

i x lo-*. &r itam peopb are exposed 
to risks gnater that 1x10-'. Condderlng 



frconr mesa 228 byploduc( ma(eriddisposd rind. will b c o d b y ( h e  m16 This.. 
sources to 20 p6ilma-s. This rule will storage sites) resulting from DOE s t a n w  d pmtect public bealtb with 
ussure that all DOE radon siten [radium- =leanup and restoration under CERCLA m ample magtn of safety. 

E-2 b E-I 0 
E-3 b E-2 .............. .. . 30 
E 4  b E-3 .- 2 . m  
E-5 0 E 4  - . ...... 8300 
E* to E* .... 580.000 
len E-L.- . ... .-- .... . .... 28M 

R i  hddmca 
E-2 b E-I 0 
E-3 la E-2 - 0.0005(1 
E 4  b E-3 --.-..- 0.005(1 
E d  b E-4.----- -.----------..-.-.------_l.l-- 0.W31 
E d  b E b  ---" .----.---- 0.m7 
kZ4 E 4 - . -  0.054 

0 6 * r ~ ~ N o n t l P l M c e n r n n n i h u , S Y d d e a h r  

TABLE 1 5---RADON FROM DOE FA~UTIES 

hnn*R 
Ailmwh MIR lncldncr hoduo. 

Tow 
hrmn( 

rsaraon cgY.le3.l 

I IBMdtW) 1.4xlO-' 0.072 - - - 
11 t.s~to-' 0.OUL 0.032 0.w 128U 
IN" ..... ............ 1.OXlO-' 0.012 0.OP 0.m t2sU 

4. Implementation 

Tbis NESHAP is a flux standard that 
iimits the emission of radon fmm DOE 
facilities. The standard limit8 tha 
amount of radon that can be emitted per 
unit area [ma)per unit of time [s). 'Ibis 
standard is not an average per facility 
but is an average per radon source. This 
will require that ail radon wurces must 
be disposed of in a manner that will 
reduce the radon flux to meet the 
standard 

Currently. all DOE mdon sitas have 
completed construction d interim 
storage facilities or have dmed or are 
negoh:atina cleanup apementr under 
CERCLA with EPA regional offices. AU 
existinn agreements &nuire that the 
waste 6e covered to reduce the radon 
flux t o m  pCUm'-8. This rule will assure 
that all fuhrre agreements will require 
that the radon flux be reduced to at least 
this leveL 

While EPA believes that DOE will b e  
able to meet this standard, EPA 
recognizes that in soma cases DOE may 
need soma time to perform all the 
actions necessary to reduce radon 

emissions to the required levels. In such 
a case. DOE may request a waiver of the 
-compliance deadhe  of up to two yean. 
under section 11~[cl[l)(b)[iil of the CAA. 
ff huo yean in not sufficient time to 
complete remediation of the sites. EPA 
ir prepnrnd to discuss extended 
schedules for compliance. EPA 
recognizes that the requirements of 
CERCLA and other environmental laws 
will have to be considered in these 
discussions. This process will ensure 
that these sites am cleaned up as 
quickly as possible. 

EPA believes that the existing 
overnight of DOE sites thmugh the 
CERUA ppgram b s a d e n t  to protect 
tha public health, therefom EPA is 
req* no additional reporti- or 
hdementetion requirements for thir 
so& category. ~ & k e  the other 
aategories that may be regulated by 
other laws, these sites are reporting and 
will continue to report to EPA regonal 
offices, providing EPA with all the 
information it needs to assure 
compltanca with thia standard 
Therefore, these DOE facilities are 

exempted fmm the requirements of 
D m.1a 
N. Phasphogyp8m Sfacka 

I. Intmduction 

Phosphogypaum stack8 are large piles 
of waste bum wet acid phospbonu 
fertilizer pmductioa ~hos~hbgypsum 
stacka are found at 41 different sites in 
11 states.Becausa uhos~hate ore 
contains s rehtiveiy hi& concenbation 
of uranium and radium. phosphogypsum 
stacks are elso hinh in these elements. 
The preaenca of r&lium in the stack8 
causes them to release radon into the 

2. Estimates of Kxpoaure and Risk 

EPA haa performed a pileby-pile 
assessment of radon releases at 5U 
phosphoqpoyn atacks at 41 sites. 
Radon eauss~ons are based on measured 
radon fluxes at stacka in Florida and 
Idaho which, combined with the radium 
content of the ~hosuhate m& allowed 
EPA to estimaie eGssions From the 
other stacks. The maximum individual 
risks estimates are based on the 



iocalions of nearby residents obtained Alternative U differ oniv in the m o u n t  continued safetv of the oublic with an 
from industry or topographicsi mzps. u f  dirt that 18 used to b& h e  r3diurn ample margin o i s a f r r s . ' ~ h ~ s  r:r;r.encbi 
'Ahere hf3rnation was unavailable, beanng waste. The cosis and bencfirs of ~ landard  s~mply ensures m311: .,!l.Inre 
people were assumed to be Bo0 meters 
from the site boundary. Populations 
within 80 krn were taken from census 
tract data. The risk assessment 
oresented with the nrooosal has been 

controlling emissions to various levels 
can be seen in Table 17. 

A comparison of the hvo alternatives 
indicates that a small reduction in 
incidence would occur from imoasirs 

the status ouo as  EPA believes all 
existing phbsphogypsum stacks meet 
these requirements without the need for 
sdditional control technology 

Under this NESHAP, 811 
&dated in response to'new information 
provided from the comments. 

. -  - 
Alternative 11. 0.16: Lhis represento on 
estimated incidence reductran of 1 life 

phosphogypsun stacks will be lirmted in 
the amount of radon they may release. 
The standard limrts the amount of radon 
that can be emltted per unll area (m2) 
per unit of time (31. This standard l a  an 

The estimated maximum individual everv 6 vears. Simdtaneouelv the 
risk of fatal cancer from radon 
emlssrons from phosphogypsum stacks 
is 9 ~ 1 0 - ~  The radon erniss~ons are 
estimated to cause 095 fatal cancers 
and 0 047 non-fatal cancers per year to 
the 95 mrllion ~ e o ~ l e  wthin N km. 

, . 
max~mum indivrdus! risk&;ld~be 
reduced only marginally. from 9.1 x l o - &  
to 8.2X10-\. EPA examined this small 
reduction in incidence and maxlmum 
individual risk and the relatirelv large 

average per stack. 
Ninety days after the eff~ctive date of 

this rule or sixtv davs after the stack 
costs to achieve these small reductions becomes inactiie. wtuchever IS !ater, the 

operator must test the stack to 
determine whether or not the stack is in 
compliance with the flux standard. The 
stack is considered inactive if i t  is no 

~pproximate l i  90% of the risk to the 
population is borne by people whose 
risk is less than 1x10-9  and 33% of the 

in risks and determined that Alternati"e 
I provides an ample margin of safety. 
EPA has concluded that a standard is 

risk is borne by people whose risk in 
less than 1 x 10'9 

Table 16 oresents examole scenarios 

warranted for this category. Setting a 
standard will treat phosphogypsum 
stacks the same wav that other radium longer being used lor the disposal of 

phosphogypsum or for waste watcr to show how different emhsion levels 
would result in different health risk 
profiles. The table presents the risk 
estimates at baselrne in terms of 
estimated annual fatal cancer incidence. 
maximum individual lifetime risk, total 
pcpulation exposed at or above 
particular risk levels 1i.e.. risk 
distribution), and annual incidence 
attributable to the population exposed 
at each risk level. The table also 

~~ ~ - 

bea& wastes [uranium null tailings) 
are being treated. A standard will also 
ensure that the public will be protected 
with an ample margin of safety in aU 
cases. Therefore, EPA bas decided to 

management ooerations associated wi!it 
the &ing andmilling of. 
phospho~ypsum. I fa  stack has not been 
used-forhuo years. it is presumed to be 
inactive. 

Once testinn demonstrates that the regulate t b ~ s  category by setting a 
NESHAP limiting emissions from these stack is in compliance. it does not have 

to be tested agam EPA expecb that 
few. if anv. stacks will be used after 

sources to no m& than 20 pCi/rncs. 

4. Implementation 
they are tested; however, if the stsck is 
used anain. it ceases to be inactive. 

This standard is in the form of a work 
oractice standard that initiallv directs presents available estimates of annual 

inciaence and maximum individual 
lifetime risk for a lower emission level 
identified as  Alternative II. 

~ h e n ; t  ceases to be used suhsequentlv. 
it a ~ a i o  becomes inactive dnd must be 

&at the phoephagypsum by-product be 
disposed into stacks or old phosphate 

retested 
Since EPA has all the cwrent 

information it needs on phosphogypsum 
stacks, they are exempted from the 
requirements of 5 82.10. 

mines, and imwses on those stacks or 
mines a stand& to ensure thet they do 
not emit radon into Lhe ambient air in an 
amount meater than a flux of 20 oCi/mc 

3. Application of Decision Methodology 
13 Phosphogypsum Source Category - .  

The decision that results from the 
application of the multifactor appmach 
to the phosphogypsum source category 
is described below. 

s. EPA h i s  settled on thin fonn o i a  
standard pursuant to its authority u n d e ~  
CAA section 1121e) to set a woFk 
practice stand& when it is "not 
feasible to prescribe or enforce an Dension on Acceptable Risk. As 

stated ember. the maximum individual 
nsk to anv individual is 9x10-'which is 

emission siaadard" because the 
hazardma air pollutant cannot be 
emitted throwh a conveyance designed 

- - 

less than ihe benchmark of 
approximately IX 10'' and is, therefom 
presumptively safe. While the incidence 
Is 0.95. it results from the Low levels of 
risk to the millions of persons included 
within the modelling radius. with the 
bulk of the incidence from people whose 
individual risk is less than 1x10-?  Over 
77% of the population la exposed to risks 
of less than 1x10-9 EPA has concluded 
that the baseline risk is acceptable. 

Decision on Ample Magin  of Safety. 
In addition to reexaminina all of tha 

or  constructed to emit or  capture such 
air pollutant. Given the size of the 
stacks. use of a conveyance to caplure 
the radon emitted by the stacks ia 
utterly impractical Without requiring 
the radium-rich o h o s ~ h o m s u m  be first . .. . 
disposed into l& manageable stacks 
or mines. which is generally what has 
been done with theexistinn 
phoephogypsum, the phos~hogypsum 
may be incorporated into other products 
or otherwina diffused throughout the 
country, such that the Agency will be 
unable to emme that the 

health-related factors d i shas id  above, 
EPA has also examined the wwt 
scientific certainty, and technoIogical 
feasibility of cantrol technolo~lp 

phosphogypwm's radon emissions do 
not present an unacceptable risk to 

necessan, to lower radon emiiaions public health. 
from ph&phogypsum stacks. The resuits - Once the phosphogypsum is deposited o 32 o 33 
ofthis analysrs can be wen in Table 17. in stacks, an additional requirement of - ,,,,L: a,au . 
The examined options. Allernative I and 20 pCl/mcs is sufficient to ensure the man 5% e.mw.. 





TABLE I U N D E R G R W N D  URANIUM MINE&ntinu& 
IDBacl~bar:  Undsrgmund mkms. wed dproducs  ur*m as. Onh(15 are still opsretng Er%xhs  mms fmm ~psrsm uhan wm arr vsnwtpl b reducs 

mdol exposwe I0 mnen.1 

AItMernalM I1 AH 

illsr, incidence: 
E-2 lo E-1 0 0 0 0 0 

, I I I I 
+ A n a h  assumeacbaueol sl lmnes~tdommaetWstanderddWmtne.operate  h s u d e w m s l t h q m a d h s a t m d a d ~ & n l (  

tnae.w. 
Less than 25 peoW at fhk, neC Harever. we cannd quantffy W rmmber becaw &wed demogr- hwe m been dmmd 

OmaHeeMl ImpacLI NmleW cane.- m mae than5X of deams 

3. Application of Decision Methodology 
to Ule Underpund Uranium Mine 
S o w  Category 

The dds ion  that results fmm the 
appllcatiw of the multlfactor approach 
to the undemmund uranium minss 

Allernalive 

~ 

nolvce cab&ry is described below. 
Decision on Acce~tabie Riek. As 

stated earller, the m&lmum individual 
risk to any individual is 4x whlch is 
much bl$har than the pre~umptively safe 
level. Considering the b&b l e d  of 
Individual d sk  the presumution is vaw 

MIR 

strow that the b a ~ - h a  is &ccsptabie. 
Tho estlmetad annual incidanee is 
eppmximately 0.78 f ah Ics l l ca  wr 
year. and ovvr w p e m c n t o l ~  itsk i. 
b o w  by wopb wkossvl.t hovw 
1 Xle-', Over mm Llelwh amwmmad 

lnddonca 

to d a b  p a t a t  thnn j&c . 
factor8 svppan the ludnu.mli that the 

: riakle~.el~~sant~@,thd)3a&hi'$ : 
Uneqeptab e. 

&PA examined several alternative@ 

I&- 
rehr(m 

before determlnlna the aocepubb level: 
b a  altsmatlves and tbe r i sk  they 
present ere lllusbated in Table la After 
ex- these dlffennt Alternetivea 
the Agency determined that Alternative 
I 1  wttiq s NESHAP L(mMiq emis.ioa. 
from uhddr~pound uranium mine8 to 10 

mrem/y ede which resulkin a infornratlononthis category. Radon 
maximum individual rink of 3X10-eleas caoaeronlylung cancer, whlcb means 
than 10 percent of the population that asdsslons fmm underground 
exposed to r i sb  less than lxlO-'[tbb uranium mlnes will ceqae only om2 

- 
&ma 

ie due to the unusual demofua~hics of non-fatal cancm a vear. In addition. it 
the riek assessment area &I& must ba noted that for moat of the 
wntainn unevenly distributed people whose rinks am sbow 1x10-: 
population centen as oppawd to ths very few. lf any. would d v a  rl8b as 
mare nonnal s~tuation w b m  the hi& as 3xlW: the d8k level equivalent 
uo~ulation is more evmlv disblbutedl. to 10 mramlv. Onlv the few indivlduah 

haam( 

y 

end an incidence of 0.24 Fetal csnoenn who an cld&t toihe mines would 
per year b acceptable. receive a dose ao~oechinn 10 mrcwlv. 

Tc4d 

a",w&ed C c s  

. - 
~ e s t a b b h i ~  the pollcy for set* Everyone else w a d  recelie 

NBBHAPS in the wntext of the earllor promaslvely  mall^^ doeas and rfaka as 
benxene dedsioa tho ~ ~ a n c y  
determined ibet amhlene d t f m h  l - 
lifetime hUR no greeter chaa 
apprmdmalely 1 x 10-4 us 
pmumpt ldy  amept.bb. la I!@ d tbe 
numnous ~ t l e r  in boQI 
m t e b U w  the pamantam tot the ri& 
aoseument r sd  iu m- whd- 
eml8dOn md sxporura, aa v d  u the 
recqdtion that in a c h l w  mmptlurcs 
sowcas will generally mnbol so a* to 
en- that l buffer exlmt. belovrtha 
actual lave1 of a stmndar& EPA judgsa 
that tbehUR of3x1W4ia ewentlek!~ 
equivalent to the presumptively srle 
level of approlrlmotely 1 x 1P'. Nmt 
EPA examined tba other rlsk 

&sfitnu hum the minslncreesea Par 
the vast msjodty of people whose rtsk Ls 
above 1 x l W ?  ttreir dona dl ba mucb 

.. ~ & : ~ ~ m p k  of q e &  . . . . .  
:@i*tloati , " d f o f b  hs . - - ' 
b h m m +  e.bve. 
EPAhsm.6 d e B  the coat 
s d m 6  certdnty. and tecbsologlcel 
fearibility of control tech- 

undwgrohad uranium mlnm. The mults 
of this can be lew b Tabla 18. 
EPA ha. cnxufded Altemativea R snd 

for under@ound d u r n  mines. 
Since different mine o w u r n  may use 



m e w ,  . - . . - - . . 
differen1 metho& d reduce the risk to lo tbe part. a d  p.odachon from mvx~rnum individdai .ii;.Lirne . ~ a k  ..)la: 

the maximum iudividual. tbere is a meat surface mlnes ranged from a few population exposed ai or aoo\,e 
d e d  d unca7einQ in wsessmg the- 
coats and the benefits going from 
Altemauve Il io Alternar~ve U1. The 

mmdredtoneof~toim.aa,tonsa 
more from as many as 1200 mines. Due 
to the dramatic decline in the uranium 
induatry since 193% the number of 
surface mines in operation in the U.S. 
has dropped from 50 in 1981 to just 2 in 
1987: one of these is scheduied to close 
in 1893. 

particolar risk level6 (i.e.. n'sk 
distribution), and annual incidence 
attributable to the population exposed 
at each risk level. The table also 
nresents available estimates of annua! 

range of the benefits of conhulling 
emissions to various levels can be seen 
in Table 19. 

A comparison of tbe two alternatives 
indicates that a small reduction in 
incidence would occur. from a rame of 

incidence and maximum individual 
lifetime risk for a lower emission level 
identified as Alternative U - 

During surface mining, topsoil (called 
overburden) may be segregated and I. Appljcation of Decision Merhodology 

io S w f a e  L'rmum Mine Suwce 024 to 0.05 [approximately I evew-4 to 
20 years). to a range of 0.08 to 0,009 eaved for redamation: ove- is 

piled on land beside the pit The pit and 
overburden represent a large surface 
area fmm which radon can escape into 

Category 
The decision that results from the 

application of the multifactor approach 
to the surface uranium mine source 
catenorv is described below. 

5 ; s  reductioimust b; compared to the 
increased difficulty and expense that 

the atmosphere. Radon emissions from 
the pit and overburden ere b i i e r  then 

would be incurred-by 9 of the 15 
underground uranium mines in further 
reducim the dose to the maximum normal soil because the rock ~ & i A o n  on Acceptable RIA As 

stated earl.er, the max:mwn individual 
nsk to snv individual is 5 x 10-'whicb '. 

purrounding urPnhrm deposits has higher 
radium mncentraticrn than normal mil. 

Health, safety and environmental 

individual by a factor of 3 and the 
qmstimsble feasibility of the control 
technoloav. EPA has determined that the 

. .- 
lower thin the benchma& of 
approximately 1 x~O-' .  The estimated 
annual incidence within 80 km is 0.02P 

hazards associated with uranium mininn live1 of atemative Il protects public 
health with an ample magin of safely. 
Therefore. BPA is setting a NESHAP 
Lirmtmg the don to the maximally 
exposed individual to 10 mremly eda 

- - - 

am reguiatedbj a variety of Federal 
- 

and Stale laws. As a result of the laws 
and Rylations. many of the inactive 
uranium mines, am in various stagu of 
redamatmn by the placement uf an 

fats-- per year. In addition, o i y  
24,000 people out of 30 m~llion (<0.1 
percent) are exposed to risks greater 
than 1 x10-'. Based oa them factinv 
EPA concludes that the baseline rh,k * 4. Implementation eartben coverover h e  pit and the 

overbuden. This reclamation of the 
miuea ni&kanttp TPmsccl radm 
emiesbns. In the p a U  EPA decided not 
to promulgate a NESHAP for thL 
category. Thrt deciam rraa challenged 
inlitilp~nnnndisb&#reuamlwlin 
this rulemaking. 
2 Estimates of Exposure and Risk 

' 

EPA conducted a field study dtliina 

This standard is an effective dose 
epu ivab t  s t a n d 4  Mion am limited 

- 
acceptable. 

Decisian on Ample Masgin of Safety. 
In edd i t i a  to m a m i n i n g  aU of (he 
health-mlatad factom dismssed Pbove. 
EPA h s  alm examined the cost 

emissiona can cause to the nearby 
@ation. Dun to M n e  Safety and 
Health Adminbk8bn (MSHAJ 
regulations, which are designed to 
orotect the minem from biih levels of 

scientific certainty. and bchnologicnl 
feasibility of conhul technology 
necessa j  to lower radon emissions 
from nvfacs uranium minee. The results 
of this rmlysir cm be srm in TaMe 21. 
The examined options. Alternative 1 and 
Alternative IL differ only in the amwnt 
o f d k i i r t t i B u r e d t o ~ t h e r e d i u m  

;adon in the mine. the e&wt fecu nust 
beoperating whenever thm am mine.m 
w o r k  in Ute mine. Thia limitl; EPA 
f l ex ib ih  in deve lopb  other type. of 
standards to wntml radon e m i s a i m  sufaim minim indaatn ao that 

estimetea d ofk horn smfam miniq 
could be made. R a d h d A c  m p s  Under thL rule, uranium mine o 

will have to memure their emisdam of 
radon, find tbe location of the 
maxtnallv exwand i n d l v l d d  we that 

bearing was& The &-and knelils of 
contmUirg eaisfiool to ruiolrs le~eln wem conducted oftha tro active mhq can be men in Table 2L locatd  in Texas aad Wyoming, and 25 

inactive mina beatmd in Mzma. NBW 
M- Cdaodo. South Dakota. Texar 

A amparboo of tbe two alternatives 
indicsian thmt l rsy a d  reduction in . . lnedeoce w d  ow bum mo- to 
Alternativs Il. OOU. r r p ~ e e e ~ ~ ' i U ~  an 
estimated Loddenm reductbn of 1 life 
every 45 yeam 1. &tian a a d  
reductio. in maximma individd risk 
would reaulL from CBX 10.' to 2 4 X  in-' 

infarmsti& 6 input into tha COMPLY 
computer code, calculate tha dme to tho and Wyaming. br d d i h  \ts 

demograf hic and m&cmbg~c data ma&nm exwsed individnaL and 
repm( the rekits to =A. sinw 
enforcement of the standard will be 
baaed w the re& cd these 
calculations. mine owwn can comply 
with the new limit b h t w m  method 

mi& ate. 
The maximum iodividual ddr of fntd 

c ~ p , m r ~ n d o . c m i a i o r H ~  
surface uranium m&a b 5x1- Tbs E P ~ a r ~ m i n e d t b e . e w I t a l l r e d ~ ~ *  

incidenca, and lnaximren iodivklllal ri*r 
and the co& d &hie* Altarnative ll 
and has de&dcd that ALtanetive 1 
would pmvide nn ample d 
safety to prated pllblic health 

In addition this source category h 

or m m k t i o n a  of &bda the) 
choose. 

J slufaa urmnm mnea 

radon emission. am edimted to uase 
O.oas6Pt.laDCeupareocbtb, 
population witbin M 6 h 96 
pelrent d tb. rbk (o the popukti~ k 
borne by people w b w  dsL is ler b o  
1 xu-*. andmar 75 p.Rat d the cbk 
isbomsbypeoplerhomriakhleu 

1. IntmdIlction 
Surface mh&# is acu)m@bd by the 

excavation of one or more pita to e!@me 
uranium om for removal. This techniqua 
accounted br about 16 percent an 
avemek of the b e u m  om tmuma 

already mgd&d by s b d  of state and 
f e d  mim nclpmstioa Lewr Due la 
the deprmeed stah of tbe d m  
~ i m d ~ . t B e n , i r n o - ~  
b e ~ t 8 s t ~ u d e o l a i a s r d b e  

d them Lswr 
the very lar 
and hcbhxe l a d  d l c d  with thb 

than lxlki: - 
Tabla 20 p s e n b  examP. scanvios 

to shov how ~ m i ~ i o 1  lads 
would madl in i n t  bsplth rLk pmdumduced h chir C O U ~ ~  b ~ h v e s n i m  

and 1e8S. Howevar, ouch oi today's 
uranium pmductinn is Irmn 
mines and o h  sourceh 



category, and the depressed nelvre of 
the industry lead l 9 A  to the deciaion 
that it is unnecessary for to set a 
NESHAP for thin source category. 
Therefore, no standard is promulgated 
regulating emissions from aurface 
uranium mines. 

TABLE  SURFACE URANIUM MINES 

ICWrvtan: Open m micu  excavations to urnarm 
warnurn we. Oniy Wo are operatiw (one of uhrl, 
mH d m  k 19931: abDut helve hundred ua 
dosed and xnH rm ieopen.1 

TABLE 20.-SURFACE UwiNlUM MINES- I TAU ~B.-SURCT~CE URANIUM MINES- 
Continued Contirm& 

[ W P M .  Ovm Pi? rc%ws acevadons M 1DesCriptfac Ovm Pi? srcmtans  lo une8m) 
u e m  on. OnQ *ra .rs m h r r ,  (aa d rrach mluM m. hro am operating (on. of vhrch 
mu c b a  in 1493): abou( W e  hundred us *111 close h 1993t .bout hr&e w e d  .n, 
cMSed and will MI reopeo.1 dwed and dl1 m rewen.1 

Other Health Impocts: Non-fatal 
cancers no more than 5% of deaths. 

!c-unwl hcidenOl Taar & "Na*red hrrwr*n( W h e d  Taar MIR '""" ,- mst mst 

Comments: 
Alternative I: Baseline, no rule-State 

reclamation rules apply. Analysis 
assumes larger production mines 
characterize the risk associated with 
surface uranium mining. Analysis is 
based on 25 mines. Slates with 
reclamation requirements included 
Colorado, Texas. Utah Wyoming and 
South Dakota 

Alternative U: Cover source to b i t  
emissions to 40 pCi/ms-s--Assumes 0.2 
meters of dtrt cover, 

K. Opemting Uraniwn Mill Toilings 
Piles 

The process of separating uranium 
from its ore creates waste material 
called uranium null taillnns. Since 
uranium ore generally coitains less than 
1 percent uranium. uranium millinn 
produces large quantities of t a h .  
These tailings are collected in 
impoundments that vary iu size from 21) 
to h0 acres. The talling6 contain l a w  
amounts of radium. and. therefore. they 
emit larga quantities of radon lhera are 
u) NRC-licensed uranium mills in the 
western United Stater. Due to the 
depressed state of the uranium industry. 
most of these mills are not currently 
operating. 

The Uranium Fuel Cvde standard. 110 -" -- - 
CFR part lm,>oes not regulate radon 
emiasiora from the tailinns niles. Radon 
emissions during operati&; are 
currently regulated by a NESHAP Oa 
CFR part 81. subpart W. which u a work 

practice standard specifying two 
methods, one of wbicb must be used in 
the constraction of any new tailings 
impoundment The piles muat ultimately 
ba disposed of in accordance with an 
EPA Atomic Energy Act r d a t i o a  40 
CFR part 192, which is implemented by 
the MC 

For the current radionudidas 
NESHAP rulemaking. EPA is 
promulgating rules for h e  different 
subcategories that deal with mill 
tailings: operating mill tailings-+xisting 
piles, operating mill tailings--new 
tecbnolom, and disposal of uranium mill 
tailings (an a separate source category: 
see section VI1.L of this notice). 

This source category, operating mill 
tailings, has two subcategories because 
existing and future mill tailings piles 
present different problems. Existinn mill 
iailings piles are iai-ge piles of wasres 
that emit radom Radonemissions from 
these piles are retarded by the presence 
of water. However, if operations cease, 
and the pit ia allowed tb dry out, 
emission@ can increaae significantly. 

New piles can be d e s b e d  to 
overcome this problem lii one of two 
ways: [I) Limit the size of the pile, which 
limits the radon source: or (2) utilize a 
disposal system, continuous disposal 
that d w s  not allow large piles to 
accumulate. The new technology is not 
feasible for old piles. aa it is easier and 
cheaper and releases less radon to 
simply cover up the existing piles, rather 
than to break them up into a series of 

smaller piles and dispose of them 
separately. 

2 Estimates of Exposure and Risk 

EPA'8 risk assessment of meratinn 
uranium mill tailinga is a site:by-site 
assessment of all 12 licensed m~lls that 
are either currentlv ooeratinn or on 
standby. kmissioxk were esthated from 
the radium-226 concentrations in the 
taihngn the amount of tailings, and the 
assumption that 1 pCi/g of radium-23 in 
the tailinns oroduces 1 oCilm2-s of 
radon 6 e  ;neteomlo~caldata was 
taken fmm nearby stations and 
populations from5 to 80 km are based 
on U.S. census tract data. Populations 
within 5 km were counted at each of the 
sites. EPA analyzed c m n t  emissions 
and the emissions that would be 
expected when new tailings 
impoundments am ueated in the future. 

WA estimates that the lietime fatal 
cancer risk to the most exposed 
individual ia 3~10-~f rorn~the  tweiva 
licensed pilea that are either operating 
or on standbv. Uranium mill tailinns are 
estimated to-cause 0.W fatal cancen 
per year, approximately 1 case every 250 
yearn to the 2 million persons within 80 
km of the ta~lings piles. This risk is muck 
lower than the estimated risks presen:ed 
in the pmposed rule. The reason for the 
great reduction in the risk calculated is 
that EPA has received and cod~rmed 
information during the comment period 
that these piles are mostly wet or 
covered mth  clav. This meatlv reduces 
the rate of radonemiasik frhm the 



level of eppmrima&y lxlVi. The 
esfimeted annual incidence is 0.074 fatal 
cancers per year or approxjmtely 4 
case every m years. In addition there 
wrmld be w estimated O.(Vm non-fatal 
cancers oer vea~. Only 20 people are at 

piles. &y mdnciw the risks that t h y  
pose. 

EPA's analysis of new technnlogies ia 
based w m e  set of model mills. By 
creating a set of model mil ls the enalvsis 

than m f l l m a - s ~ r e a e n t s  comd 
emissions. EPA h a  ined that the 
risk. are low ermllgh that it ia 
unnccessarg to reduce the already low 
risks from the tailings piles huther. 

However. EPA recomizes that the pruv~d& a meantngful cornpartson oilhe 
d:fierent technological altemat~ves. rtskn fmm rmli tding;o~les can 

increase dramatically if  they are 
rtsks grt?ate;than 1 0 x l 6 ' a n d  
npproxlmately 18 percent of people 
within 80 km of mill tailims plies 

unaffected bv essum~tions about the 
number and iocations where new mills 
and new piles might be constructed. 

allowed to dry and remain uncovered. 
A n  example of how high the risks can 
rise if the piles are dry and uncovered 
can be seen in the proposed rule. 54 FR 
9645. That analysis assumed that the 
piles were dry and uncovered and the 
rinks were as hinh as 3X10"with1.6 

receive I& of less than i x 1 0 - ~ .  After 4 

examining h factors, the 
Administrator has determined that the 

  ow ever; this may understate the 
incidence fmm these piles if more mills 
are constructed, than are included in 
this analysis. 

Tables 22. 23, 24 and 25 present 
example scenarbs to show how 
different emission levels would d t  in 
different health risk profiles. Tables 22 
and 23 provide information on existing 
piles: Tables 24 and 25 provide 
information on the ontions for new ~i les .  

baseline risks from new uranium mu 
taw i m p d e n t s  are acceptable. 

Decision on Ample Margin of Safety, 
In addition to re-examining all of the fatal can- year. Thereforc EPA is 

promulgating a standard that will limit health-related factors discussed above. 
;adon emissions to an avefage d 20 
pCi/ma-s. This rule will have the 
p r a c W  effect of rrqukbg the mitl 
operatars to keep their pilen wet or 
covered. ~t the noint that a mill decides 

EPA has also examined the cost. 
scientific certainty, and technological 
feasibilitv of control technology -. 
necessary to lower emissions lrom new 
waniurn mill impoundments. 
The results of this analys~s can be seen 
in Table 25. The examined options. 
Altemtiva L Alternallve I 1  and 
Altmnative lii. rrmerent different 

The table. preeent & risk eatinat; at  
baseline in tenns of e s h a t e d  annnal 

-~ ~ 

to no longer k c 4  the piles emissions 
bebw the standard, the pile should be fatal cancer incideore, maumum 

~ndividual lifetime risk total population 
exposed at  w.above particular risk 
levels [i.e.. rink distribution], and annual 
incidence atfnbuiable to the population 
exposed at each ?sk level. -. 

disposed o t  othemise the piles 
increased radon emissions are likely to 
present uartcceptably high riska 

EPA mcom~izes that in the case of a 
memods of disposal. Alternative I is the 
use of one large impoundment. 
Altern~tive 11 is the use of phased 
d i s p o a  and Altemtive 1II is the nsc of 
contin- dhwd.  

tailings pil&hicb is not synthetically Or 
clay lined (the day lining can be the 
result of natural conditions at the m h f  
w e t a p h a d  on the tai- in an 
ammeat neassaw to mduce rsdon 

3. Application of Decision Methodology 
to the O~eratinn Mill Tailinns Piles 

A co-A of tbe alternatives 
i n d h t c s  that rery mall reductions in 

Source &ate& 
- 

The decisions that rewlt &om the levels, u. d i n  aromd wetM incidctlce would &cur, a005 in gomg . 
fmm Alternative I to Alternative 11 and 
0.1338 in g o w  frmx Alamative 1 to 
Alternative U. In addition Ibe 
maximum individual risk wouid be 

i . e ~ l o - ~ t o  e x l o - = o r  
ex lo -?  in ddition both Alternaav- II 
and will assure that over (a percent 

c o a t a m i n a a  in dditioa rn mrtain 
s i t n a h  tbe wma can mn off d 
contaminate surface water. EPA camd 
allow a s i h t i o o  where the red&~aU of 
radon emiasioar mnes s t  tbe eve=-8 

rrilee source in described 
below. Two G a &  decuuom w e e  
made: one ior aidiq paler and the 
other for new piles. 
a MiU Tailings P i k a  

Decision on Acceptable U k .  An stated 
earlier, the nraximuol individud ri& io 
3 x which is dearly b h  Lha 
benchmark level of approldmately 
1 x lo-* aad is; tberefare. presumptively 
safe. The estimated annual incidenoa 

surface rat&. Tketcm, an-des will 
be required Lo maat b e  requLeaeDts d 
40 CFR 192.32fal whi& Dmtscts watsr 

of the population will be expaeed to 
risk8 h 1 X 1V'. EPA examined 
this small reduction in incidence and 
madmum individual risk and the amall 
costs af chanIIing work practices, but 
also cansidezed the ancertainties in this 
analysis. EPA balieven that for this 
category. tba economic assessment is 
especi8Dy uncertain. %is uncertainty 
make tbb analysis different from the 
other analyses conductcd by EPA in this 
rulemakinn. 

supplien f r a m . & d t i o e  Undm h e  
current rules, existing piles are axempt 
fmm chese omvisiona this d e  d end 
that exempkon. 

b. fdw Mill Toilbg impmdmentir. 
Decision a AuxutaMs Risk. h, 

- - -  ~- ~~ 

within 80 ~ r m  is 0 . ~ 4 9  fatnl Locere per 
yeer, which ia less than one case every 
2 w  years. Only 240 people are exposed 
to r i s h  greater than 1 x l U S  and 87 
percent of the people axposed have riaks 

establishing the pb#cy foe wIth8 
NIBHAPS in the context of ths earHer 
be- decision. the Asencg 

iess than 1 x lo-'. B a d - m  tfraas 
factom, lPA has condudcd tbat tha 
baa* riska me ffic@aMs. 

Decision a Amoh Mandn d SafaT. 

d e t m n h d  &at erni& resultbag in a 
LiBhh.sMIRm@Mterthgl 
a p p d r m i d y  lX1IT'us 
presumptively In W t  d (L 
n u n m n u  unastehhs in both 
e s t a b l i s h  t8e aPRPatRn hr th. lirlr 

The unc'ktainty arises because it 
assmnes a steady state industry over 
time. If tbe uranium market once again 
booma them would be immased ri& 
associated with Alternative 1. If the EPA hsa slaa exmined ths cat. ass- id  m modelling acbrsl 

emimnon and eq-  as well m tb. 
r e w d t i a a c b a t i n & v i w ~  

induatxy then experiellced another 
economic downhva the costs d 
Alternative 1 would increase because of 

~~~ - ~- ~ ~ 

scieniif~c catainty, and lectmo~glcaf 
f~easibility of conhd tsclmolosy 
neceseaq to lower smissions (mm 
opcratlry wnium mili tailing8 pibk 
The r e d &  of this analvsia can ba seen 

sour& will generally c o d  u, or to 
ensure that a b& axista below tbe 
actual level of a .tandard. EF'A j- 
that the maximum indiwidud rtlt to any 
indlvidasl fmm Alternstive L which 
r e m ~ e n t ~  a continuation of m n t  

the ecominio weste that occurs when a 
large ImpMlndment is conshucted and 
not 5bd The risk. can a h  increase if in Table 29. As explain& above, ths 

r i&ahomavnntemi . smnsaers l~  
low. A NESHAP reguiJins &at 
e m i s h  fmm opratmg mill tailing. 
pile8 limit thtir emissians b no  mom 

~ - -  ~ -~ ~ - - ~  

a company goes bankrupt and cam~ot 
sfford the imunased ma(s of closing a 
large Impoundment and the plle sits 
uncovered emitting radon. The risks can 

prkice.  Is 1bx10-+ is ealsnlialb 
equivalent to the pmnmptively mfe 



also i n m a s e  if many new piles are 
constructed, creating the potential lor 
the population end individual risk8 to be 
higher than EPA has calculated. 

These uncertainties ainnificantlv 
affect the accuracy of th;! analysis and 
given the small cost of going to 
Alternatives 11 and IlL EPA has 
determined that in order to protect the 
public with an ample margin of safety, 
bath now and in the future, new mlll 
tailings impoundments must use phased 
or continuous disposal. 

EPA believes that in the long mn mill 
owners will save money using 
continuous disposal, however, this 
technology has not been used in 
uranium operations in this country. 
Given the resulting uncertainty about 
the technological feasibility of this 
disposal method EPA is also aUowim 
them to use Alternative Il which is 

phased d l s p o s ~ ~ .  smce ~t aid0 prot~ctn 
public health with an ample margln of 
safety. kither one of these technolog~es 
w~ll  assure that future nsks mll be kept 
under conbnl by asaunng that only 
amell amounts of tailinnaeze uncovered 
at any lime. This will prevent mill 
tailing8 born becoming a large problem 

TABLE 22.4PERATING URANIUM MILL 
TAIUNGS PILES-EXIST~~~~ PILES 

MwimmI indMdual ris* (<rItetme 
mmNwl-.-. .......... 

I n c ( d e n c e ~ 8 O h  
R* indMdul 

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

E-5 to E-4 
E 4  to €4 
lms Ed." 

I Other Haolth Impacts: Non-fatal 
caneem no more than 5 percent deaths. 

TABLE 23.-oPERATlNG URANIUM MIU TAtUNOSiExtsnrm PILES 
-- 

Comments: 
Alternative I: Baseline d 4 u x  standard for operating pileu of 20 pCi/m*-a. 

AHmmthn 

t (8-1 ~---.----.-.-..---.-.-..-.. 

M m  w riak lliIemw1." -...---......----.--^-_... 
Inc(dence rrithh BO km (dsathly) ... .... ---- .....- -- 
Rlak hdMdrul 

Other Health Impoc&:Non-fatal cancan, no mare than 5 percent of d e a t h  

MIR 

zsx 1wB 

lnrsmnt TOW haanent Total 

00.1 

A~RT~!Jw 

0 . ~ 4 3  

I 

MIR 

.-I-..-- - 

"""" 

. - . .  -..- 

haa* Tow heranr* 
c.wd00.1 

lmansl T W  
-ed 

00.1 



Comm~lts: 
Alternative t Bmdi11e, nu rule-- 

current technology is used Single l a m  
impoundment 

Alternative n: Cnrrent NESHAF- 
several small impoundments with 40 
a m  l i t  [phased disposal). 

AIternatme Ilk Current NESHAP- 
tailinss are dried and dis~osed of - ~ 

immediately (contm~ouedis~osal). 
Total ca~iral  d is less than other two 
altema&es. Costs and incidence 
reductions are compared to barline 
alternative. 

I Implementation 

The NESHAP fpr existirq mill tailings 
piles is a flux standard that limits the 
emission of radon from the piles. The 
standard Limits tha amount of redon that 
can be emiUed per unit area (m? per 
unit of time 181. lh i s  standard is not an 
average per facility but is an average 
per radon source. The mill will annually 
test its implundments and report the 
rcvlltstoEP'4. 

The NESHAP for new impoundmats 
is a work practice standard that requires 
mill operators to manage their tailings in 
a way that will reduce radon emissions. 
Mill operators rnll not be allowed to 
build am new mill tailinns 
impoundment whch does not meet chis 
work practice standard. EPA wdl 
receive information on the comh-nctsm 
of new impoundments through the 
requirements for EPA to approve of new 
construction under 40 CFR osrt Bt 
subpart A. 

Since EPA already has or wiIl receive 
hmgh these reports the infomaiion it 
nee&-, uranium dl tailin- am - 
exempted Eran therequiregents of 
8 51.10. 

L Disposal cf Urnnium Mill Tailingn 
Pike 

AHer uranium mill La- 
impoundments can no l o q a  b used 
they =st be dLoad of. h aidition to 
the-fourteen licebed piles &a4 
commercial l i c~ tsees  am 
decommissioninn. DOH contmls 24 ~-~~ 

abandoned w a z A  mill tailings piles. 
The I978 Uranium Mill Tailings 
Radiation Control Act [UMTRCA) gave 
DOE responsibility for remedial a c t h  
at these latter sites. This Act also 
required EPA b aeI environmental 
S t P n d u d .  to omtrd relaeoes from 
uranium mill ta&m inwoundmenta. 
EPA promigated Gand'arda for both 
tYDeE.ofsitssat40cFnDEm182.~ 
&lation limits podd&e d m  
releasea to 20 pCijmL hom thn tail&@ 
piles. 

In the peat. EPA decided n d  to 
regalate under the CAA the disposal af 
urardnm mli tailing impoundments 
which are regulated under UMTRC.4. 
That decision was challenged in the 
iitigatian so EPA is reexamining it. 

2. Estimates of Exposure and Risk 

EPA's risk assessment of uranium mill 
t a w  is a site-by-site assessment of 
all 24 inactive piles and the 14 l i m e d  
piles that are being decommissioned. An 
uncertainty in tbin list s9sessment 
occurs becauee DOE cumntly haa pians 
to relocate eleven of the inactive mill 
tail- piles to unpopulated areas; in 
addition. DOE plane to stabilize the 
remnhing 13 piles pursuant to the 40 
CFR part 192 standards. EPA has 
considered information in the 
mlemaking record concerning WE's  
plans in ib determination on this 
category. 

Errd~sirms were estimated &om t+ 
area ofesch tailings pile and an 
assumed radon flux of 20 pCi/mY-a for 
reclaimed p i h  unless information 
existed od**hich demcmstrated that the 
radon flux would be less, and 1 ~Cilm'-s 
per p a l g  of radium fur unreclni;ned 
oiles. Where s~eclfic documentariotl 
'existed, such i s  contracts or agreements 
with rermletorv a ~ e m i e a  EPA assumed 
that p&s wouid 6e disposed of 
a m d i m  to existinn ~ l a n s  at the time 
schedulek ~eteorofddcal data were 
taken from nearby stations. and 
populations fmm 5 to BO km are based 
on US ceuaum hact data, Popuiations 
within5lanrrrramaacnmdattbsitea. 
According to EPA'a analysis, the lifetime 
fatal cancer risk to the most exposed 
individual ie 3x10-1 These tailinga pi& 
an, h a t e d  to cause O.m0 fats1 
cancers per year or approximately 1 
case every 14 yearn, to the 9.4 million 
persons withi0 SO km. 

TaMe a presents hvo alternative 
uenarfoa to show how different 
emission levels would result in different 
basUhrink~.ThatablspFeeeRts 
the rink estimate8 at 6ealim, 
Altemativel, in tenna of estimated 
annual fatal cancer incidence, maximum 
individual lifetima risk total podat ion 
exposed at  or above particular &ski 
levels Re.. riak disbiutionl. and annual 
incl& ettrihr&bIa to the population 
e m d  at each risk level. The table 
elso presents available estimates of 
annual incideme .and m- 
individual lifetim, risk for a h e r  
er&gh level idecltified an Alternative 
n. 

3. Application of Decisinn Methodology 
to the Disoosal of Umnium iwill Ta~i:nns - 
Category 

The dedsioll that r e d B  fxm the 
a~vlication of tbe maitifactor a w d  
to h e  displsed ursnilnn mill t a i h a  
source cateaorp is desmied below. 

Decision on Acceptable Risk In 
establishing the policy for setting 
N E S M  in the context of the earlier 
benzene decision, the Agency 
determined that emissions resulting in a 
lifetime MIR no greater than 
approximately 1x10-' are 
presumptively acceptable. In llghl of the 
numerous uncertainties in both 
establishhg the parameta for t h  risk 
assessment and in m o d e h  actual 
emission and exposure, ae w r i l  as the 
recognition that in achieving compliance 
sources will generally control 30 as to 
ensure that a buffer exists beiow the 
actual level of a standard. EPA judges 
that the maximum individual risk of 
3XlO"ia essentially equivalent to the 
presumptively safe level of 
approximately IxIO-'. The estimated 
annual inddmn is O.WO fatai cancers 
per year or 1 case every 1 4  years: in 
addition, there would be 0.0035 non-fatal 
cancers per year. Only ZM) poph are at 
r ishsreater thsnl .Ox1~:  and 
appro;imately 86 percent of the p~ople  
within BO km me at risk lev~le of less 
than 1 x 10-*. 

ARer examininn these factors, the 
Administrator has detemtned that the 
baseline risks ham the dispoaal of 
uranium mill tailings impoundments are 
aaceptabb. 

Decision on Ample Margin of Safety. 
In additim to reexamining all of the 
hepl-led fectors d immed  above. 
EfA has a h  examined the cogt 
scientific certainty, and technological 
feasibility of control technoiogy 
necessary to lower radon emission8 
t m m t h e ~ a I c f m n i u m m i 8  
tailhrga piles. The reaulta of this d y s i s  
can be seen inTabla 27. The e x a m i d  
optima, Af~e~natiua I and Allanative 11. 
djfferdqinthtamaontofdirtthatis 
used to bury the radium bearing waae. 

A comparison of the two alternatives 
indicaca LbaI a rmaY reductions in 
incidence would occur. 0.M: chis - - - -  - 

rapmenb, rcn estimated inctdence 
reduction of 1 iife evew 23 Years. Ln 
addition, the maxim& individual risk is 
reduced fium 3.Ox W4 to 8.7xlO-*. EPA 
e r a m i n e d f h e s o a m a l l r ~ i u  
incidence and maximum individual risk 
andlhe relatively large costs of 
achie* Ahna t i ve  IL $158 m l k  in 
capitel ceab and $33 million in 
amma&ed costs and determined that 



Alternative I protects public health with have remained uncovered for decadea they me removed &om aedce. As a 
an ample margin of safety. emitting radon. Although recent action result (hie N E S W  would reduce radon 

Although this category is already has been taken to move toward disposal: emissions from uncovered pUes and 
regulated under 40 CFR part 182. EPA of these piles, some of them may still assure that the public will be protected 
believes that a NESHAP would still remain uncovered for years. In addition, Therefore. EPA bas decided to regulate 
serve a ueeful purpose. The existing a rule would assure that piles which are this category by setting a NESHAP 
W C A  regulations set no time limits not ready for disposal at this time will limiting emissions from theae sources to 
for the disposal of the piles. Some piles be disposed of in a timely manner after no mom than 20 pCi/maa. 

[DBscriptInn: The dlspaset of uranium mtll Iailings piles when lhey are no i m  w used fw Uw &posiiim of ne*r tsilinps 
Piles BTB COnbollBd by in&duI m m  miline mmpaFjesl 

Other Heolth Impacts: Non-fatal cancers no more than 5% of deaths. 

TABU 27.-DISPOSAL OF URANIUM M I U  TAIUNGS 

A=,' 

.......... Maximum indlviduel rkk (lietime) - 3.OxtO-' 
Incldsnce *in en km (deamly) 0.070 

" - 0 
0 ".--"." 200 ---. 33.000 

3.m 
-....- a- 8.1M 

0 
0 ...- "" --.-..-- 0.W052 .- 0.WBO 

-" ...-. " .--.. 0.030 
o.mt 

Comments: 

m u m  I1 

S.7x1Wb 
0.028 

0 
0 
0 

3 . m  
~38.000 
9.1M 

0 
0 
0 

0.0014 
-. 0.w9 

0.0m 

Alternative I: Baseline rule: Cover 
source to limit emissions to 20 oCilm.- 
s-the same level as the c w G t  
rule set by EPA. 

~liernarive 17: Cover source to liinit 
emissions to 6 pCi/mz-s. 

4. Implementation 

Under this NESHAP, all uranium mill 
tailings will have tobe cowred to 
reduce the amount of radon they 
release. The standard limits the amount 
of radon that can be emitted per a t  
area (mz) per unit of lime (8). This 
standard is an average per mill tailings 
pile. 

Piles must be tested when disposal 
operations are completed but before the 
disposed pile is turned over to e 
government oraanization chanced with 
long tenn own&bip. Since th& reporta 
of the testing will provide EPA with the 
additional infomatian it needs. uranim 

This standard. like ali NESHAPs. 
requires compliance by existing m&es 
within 80 days after the effective date in 
accordance &tb the CAA, 42 U.S.C 
74lZ(c)(l)(Bl(iI. However. EPA is aware 
that manv sources covered bv this 
subpart & not be able to come into 
comoliance that auicklv. EPA is makinn 
a finding &at & least two yea& 
is required for the disposal of uranium 
mill tailings and that dur iq  that period 
all Demons will be protected from 
irmhnent endengekent from uranium 
mill tailings pilea This Ending also 
aoolies tobiles that era not vet readv for 
diposal b i t  will cease to bioperatiknal 
at some ooint in the future. 

if the hvo year period fs not enough 
time for these piles to dry out and be 
covered and disposed of then EPA is 
oreoared to daveloo emeditious 
~ ~ ~ ~ l i a n c e  scheddes ih consultation 
with affected parties within the 
framework ofihe enforcement 
mechanisms of42 U.S.C. 7413. ae 

DOE, EPA will consider the restraints on 
DOE discussed in Senate Report No. 
l M 3 .  eccom~anvinn Pub. L lMW16, 
1132th conWss;2nci s&.. reprinted in 
1988 U.S. Code Cow. h A d  News. 4329 
et seq. EPA recodes that the 
requirements of WCLA and other 
environmental laws will also have to be 
considered in these conaultationa. 

WL R e s p w s e s  to Legal and Policy 
C O ~ U  

On March 7,  lW. the EPA published 
in the Fedaral Register pmposed 
National Emission Standards for 
Hazardou. Atr Pollutant8 fNESHAPs1 
for radionuclides emitted io ambient air 
fmm 12 source caiegories. The Federal 
Register notice requested public 
comments on the proposed NESHAPn, 
and the suecific risk mananement 
approach'en chat were usei to  develop 
the standards. lnfomal public hearings 
were beid in Washionton DC and Las 

mill tailings ere exempted fmm.the 
requirements of $ 81.10. appropriate. in these discussions with 

Vegaa NV.. to give gterested partiea an 
opportunity to present their viewa, and 



Commnts WNY rereived f m ~ ~  a lms(  
300 iodjwidnala and org~niratiars 
reprwenting g o v m & t  agencies. 
indusby and other members of the 
r e d a t e d  community. environmental 
ad public interest &aps, and the 
general public. n i s  &ion of the 
preamble discusses the legal and policv- 

amunenkrs a@ that a safe l e d  is 
not ths equhient of a de minimis risk 
len( and d i s t i n g d d  be- de 
minimis rids,  which are tau trivial to 
wamnt  d a t i m  and a bmad mne of 
h i  risk; that may &ID salisfg the 
court's definttlon of "acceptable nsk." 

Congressional d a b  to @da "an 
ample magin of &&' to ''pint& (he 
p u b k  health" rrquiRs tin 
Administlator to make an initial 
determination of h a t  is 'safe." 'i%a 
ddclmination mast be b a d  
exciusiveiy u p m  the Adminishtor'a 
determination of the risk to health at a 

related comments receivei during the - The commentera pointed the fact that particular emission level. The 
comment period A separate Response the cwrt used the latter t a m  Administrator's decision d m  not 
to Comments Document was ~reirared intentimiah in tbe Viavl C%lm'& require a f i n d i i  that "safe" means "risk 
whicb addresea comments r&& to &&, axid was awak  of the dtffering free." 824 F.2d at 1164. 
modelrog and mmphance procedures. as legal meaning of de m~nimis. The Where the commentera differ is over 
well as comments ~arricular to each cnmmenters also cited the Akrboma what level of r i d  horn radionuclides 
source category. 

1. Interpretation of Vinyl Chbride 
Decision 

Comment Several commentem 
discussed the fact that the D.C. Circuit 
dedsinn in ~ ~ l ~ e s o o r c e s  Def: 
Carncil, Inc  v. EPA. 824 F2d 1148 (1987) 
(Vinyl Chlor~de) recognlas that EPA 
may deem mme level of cancer risk as 
scceotable, in iipht of the fact that many 
d o g e n i c  &ances are d - 
not to have P ttH.eshold vahn bdow 
which thev nose no risk. The issue 
raised by Xese commenters is what 
level of risk from radionuclide emissions 
could be characterized a s  "acceptable" 
under the Cowl of Appeals' di. 

decisions ss.41dmno Power Co. v. 
C&, 638 Q.Zd at 525 [D.C CL. 1978) 
and P u b k  Citizen v. Youm, 831 F.2d a1 " 
110s (D.C. Cu. 1987). 

In the contad of the Vmd Chloride 
deciDiw the ieaw is w& the 
"acceptable" risk is equated with de 
minimis risk. end is thereby defined a8 
"hivial" or "of no value." or whether 
some higher level of risk is considered 
acceptable under tbe comt's ruling 

It was w e d  h t  the Alobanm Power 
and Publickitken cases support the 
contention that acceptable rink and de 
minimis rink are synbnymom and thst 
consequently, only t̂rivial" risk "of no 
value" can be interpreted as "acceptable 
risk" undm the vw Cumidl dsddCE 
Moreover, the risk c m a t  be di.laaad 
a s  "trivial" unless EPA demonstrates a 
p ~ a m s e m m . t f i a t t h s r i a k ~ i w  
unworthy of prsventiw nmmme. 
Hazardow air pohttant-induced canem 
r i s k  of0~10-=*1xlO-? or 1XlU'ars 
not in this category, and EPA may not 
beabletoshovrsachnmsmaas~snhr 
risks of 1 x 1 ~ .  Sd&, it was posit& 
than Wic Cit* md vm9 cnbitia 
support the pasition that & a de 
minimis krel of risk (e.g.. 1 xl(T*rn 
lower1 can be 4- acceotabk. 
aud &t Urir p o a i h  is msidtent 6 t h  
the CAA fama on pubtic health and 
providing m ample margin of safety. 

-. . .. . . - . . 
Power and Public Citizen cases, stating 
that those decisions held de m'nimis 
risk to be appltcable except for those 
instances where Conxrem bad a h +  
been "exhaordinarilj rigid" in 
establishing regulatory requirements. 

~ommentersalm pointed OUI that the 
court in the Vinyl Chloride decision 
specifically atated that "acceptable W 
does not necesoarily mean Fisk free. 
Ther a d  that the eoart defined - ~~ ~ . - 
somethi i  as "unsafe" when it exposes 
humana to a "srpIicant rink of ham." 
7he fact that a risk ia M I  dB mlnimia 
does not mean that it poses a 
"simificant risk of harm." For instance. 
the-exaqles of "acceptable ri$r" cited 
by the court such a s  driving a car or 
breathing city air have a higher thm de 
miainrjs risk T h e ,  using this 
exampie as a guide, there ia no basis for 
reguIation of certain categories of 
somrrs sinm risks significantly a b m  
this level may be judged "acceptable" 
under the Wnyl Chloride decision. 

Some commentern stated that the 
"acceptsMa risk" Bndhy deriws 
~ f R l m t b a h x t a n d l ~ a t i v e  
kisbq of Section 112 of lbe CAA. while 
the & minimis cancap4 n a n m s t a t a t q  
d e r M m i d e m i f i d a s a r i 8 k t n c ~ h  
cowl in the AIobama tbrrer sod Public 
citizen C a ~ ,  mu.. un 'heptsbls" 
and ds minimis tbk led  sema much 
difkmnt rUnctioos in p u b  health 
. 
Respolrss:A. tlre cormamtnn 

acknowkige, the Vmyl Q~lorida 
deddoa rnmgrhm (hat EPA m q  find 
s o m e k u d o f c a a a r r i & b b e  
'seqmbla." In ib explanation of \he 
term. the mrat cited th. preamble (0 tbs 
Federal Regis- M o  am- the 
find Vhyl  Chloride 
sci& uoa.(.inty. d&CD *a 

unavailabilRv of dom/rslwane data and ths 
myear is& psliod htrsm Lninal 
e x p o s w  to v i q i  &dds and cha ocmmuna 
of disease. -11 bp&)e to mablish 
any definlts h h d d  bsim w M h  then wu 
no advens e5ecl1 io b a a  bd&." 1- 
o m m  Q4 F.H 1- (D.C CIS. 19BI). 

emissions can be considered an 
"acceptable risk" within the m e w  of 
the Vinyl Chloride decision. So= argue 
that in ordec to be "a-able'. the nsk 
moat he no more than de minimls within 
the meaning of Alobmo Power and 
pu6li~ C,L&XL while o h  this 
positioa. 

The EPA doea not interpret 
'.acceptable risk", for d 
S e c t i o n 1 1 2 ~ s y n o n ~ w i t h o r  
limited to de minimis nsk ss d d b e d  
in Alobomo Power and Pvb11c Ci t im.  
The Vinyl Chlor~de decision. while 
going into s e a t  detail in discussing the 
concept. d botb "amptabla rik'and 
"ample ma& 01 safety." never 
menboned tke concept~of de minimis 
rink. Whst the court did nay waa that 
Congmss exhibited no intent to require 
EPA to pmhi%it emissions of all 
nontlmdmidpoltntanta. a n d  citing the 
Suoreme Court decision in lodutrinl 

atated that "safe does not mean risk 
he." 824 F.2d at 1153. 

The c o d  declined to reshict the 
Adminintrafor to any particular method 
of determining what wastitutes an 
acceptable risk but explaiaed simply 
that "the Adminislrator must d e l e m e  
what inferences s b u k l  be drawn bom 
avatlable scienkflc data and dende 
what risks are a c c e p t a k  m tbs d d  
in which we live." 824 P2d at 1188. 

Itg way of ex& the court referred 
to language in the Sagreme Coart's 
lndus~ro l  Uniw decision. to ti18 effed 
that P cm or breathing city air 
are risk-laden eclivities that society 
does not consider "unsafe.* 87A P.2d at 
1185. Ihos, the delRminatlon of what is 
an "acceptabla risk" Is discretionary 
with the ~ ~ s t r a t v r ,  and involvn 
eralmtion of exi* scientific data and 
uncertaintka concmdng &at data. 

The EPA h l p r s s  m:th the 
mmarrntenl' crmtsntion tknt W l i c  
Fpliren demmmimRs b t  'accpptabln A' ia Cuniied to da minimis r& 
Public Ci thn  invdved a food and Dmg 
Administration (Fl3Af slatotn 



prohibiting nse d a n g  F u d  oolmirrg 
additive " f d  * ' " to indBce 
in man or animel." E3l F.Zd at 116% Ihc 

in Ethyl Co'op u. EP.4, Mr F2d 1 '1'3?tf 
[en bonc). This commenter argued that 
[he deciaiun mtabliihed a 'significant 
increment" test that must be satisfied 
before EP.4 can set a arandad under 
section 112, a tent that Congress adopted 

eqrra(ed wit31 being "mbm is oot zero 
risk; while the ecientBc a w e d  can 
reduce uncertainly. life cannot be risk 
free. 

Response: The D.C. Circnit Court in 
Vinpf Chloride held that the 
Administrator is re& under aection 
112, to make an initial determination of 
what is "safe." 824 F.2d 1164. 'Re con14 
went on to state d f i c a h  that the 

FDA in that case argued that a de 
minimis exception, allowing use of the 
c h a l l e d  additives when ihe canca 
risks inGalved are trivial, cwld poperly 
be interpreted into the atatute. The court 

in amending section 112 i n k .  
- 

Response: The commenter has 
misconstrued not only the teaching of 
the D.C Circuit in Ethyl but the 

however. while acknowledging that the 
clncer riaks were indeed evial,  held 
that the statute imposed an abwlute ban Congressional intent ih modlfyiq "Administrator's decision does not 
once a finding oicarnnogenicity had section 112 to funow ihe corn's  ling. require a finding that "safe" means ' h a k  
been made, and therefore no de minimis First, the Elhvl decision does not apply free" Id.. and fnrther stated that the 
exception could be employed. directly to section 112 as the counwas Adminlsrrator muat decide "what risks 

The s~tuation in Public C~lizen constroing the language of sectlon are acceptable in the a d d  in which we 
involving a 'ho-iisk" statute is markedlv 2111clllllAI an it then existed in ha t  live." 824 F2d st 1185. 'Ihns, the Vinyl . ,. .. 
dlfferenifrom the facts of the Vinyl case; in adtktion. the decision involved Chloride court made it clear that 
Ch1on.de case. in the Vinyl Chloride lead which unhke radionu&des, is a "safety" or "acceptable risk" is not to be 
case the court interpreted ihe Clean Air threshold pollutant. Second while the equated with zero risk. l l ~ s  Vinyl 
Act as  not equating 'safe" with "risk court did descnbe a portion of its Chlonds court cites ihe Supreme Cour( 
free." 624 P.2dat 1153 [citations reasoning by using the phrase dedsion in lndustriol Union Dept. Am-  
omittedl. Indeed as exolained abave. "sbmScant increment". that war not the CIOr. Amen'm Pebolewn Inshhrte. - 
the vinil  ~hforide co& specifically basic holding of the case. in fact the 448 U.S. 807 (1980) as slrpport for the 
used examplea of actinties having court rejected exclusive nse of such a proposition that zem risk is not 
aaxptable levels of risk "in the world in test in stating that C w e 8 8  mandated, stat& that Industrial Un~on 
whtch we Uve" 624 F.2d at 1185 < a * . .  did not mean far 'endanger' to holds that "somethkg is 'unsafe' only 
lcitatim ominedl, bat which exceed the be measured onlv in incremental tame." when it threatens humans with a 
be minimis cam& described in 541 F2d at mi. Third while Congrew 'significant risk of bann'." 824 F.2d at 
Alobomo Power. 'Roe. unless the Vinyl did adopt koguase far sectim 112(aXI) 1153. Industrial Union is c h r b  an 
Chloride decision is read to bmaden ihe nresuibim the d&Wtiim of a sppwpriste precedent hem. 

Comment The =A's ~rouosed de minimis concept hom triviality to a 
level which i. acceptable in tte wcdd in 

'kzarda; air pollutant" ("an air 
pollutant ' ' ' which in the iudgment of 
the Adminislratca c a w  or motributea 
to air poliutioe which may realonably 
be anticipated to r e d l  in") from (Las 
reasoning of the Ethyl wurt ilc pcwoaa 
was to rmphaain the wenl ive  or 

approaches were based-ona two-step 
decision pmcess, and some commenters 
also interpreted the Vinyl Chloride 
deciaion a s  requiring a two-step process 
Other commentem disapeed stating 
that the the Vinyl Chloride decision 
does not mandate a twostep pmoedure 
for making section 112 deasions, but 
made clear that an integrated, single- 
step procedure could be used as long as 
the decision satisfied both the 

Cdhzen is an appamnt misconsIruetim 
of the en bonc Vinvl Chloride minion. 
Furthermore &bl~% Citizen did'not deal 
with a atatute 1 determination 
of a "safe" l m L  and t h b e  cannot nrecau t imk nahue of the Act. 1#77 
reasonably be ampared to Section 112 
of the CAA, and the h e 8  analyris of 
risk in the VinvlCNori& win~on. 

ieginllntive ~istoqy. 251% in sdoptins 
this approach, the House Report rtated 
that the ' ' * ' hquage u infended k x  
empitank the neasndy i o d ~ ~ ~ t a l  

citation o f  ~ l a b a m o  Porver does no( element in the task of de fmm "acceptable risr and th ''ample margin 
of safetg* criteria. T h ~ g  fm example, if constitute adoption of the de minimis 

concept. As aated above, the Vinyl 
Chloride decision makes no mention of 
the de minimis concept, and citea 
Alobamo h r  folluwin~ a dimmion 

health risks of pmeot'sction a d  to 
confer upon h e  Ahinislrntoa the existiniiemissions Dose risks that are 
reouisite authnritv to ex- wch well &ow the acceptable risk the 

Admi~strator could determine that 00th 
the acceptable risk mitenon and the 
reasonable degree of p r o t e c h  criterion 

jubent . "  Id at  k111 Fidb. ths 
Administrator him in this mkmking. 

of risk8 found acceptable-by the 
Supreme Comt in Indushiol Union 

used a significance test m its d e c i k  
on listing Rdionoclidea and oa are satidled ti one steu. 

wGch cleady exceed de minimis. 
Therefole, a t  moat A l a k  h w w w a s  

standard. for each of tha .aunxl Res~ansa. The courtin Vii~yl Chlorjd.9 
categories as deaaibed in thc Fe&d 
Regisb noti- But. it ha8 ao( used it i0 

s p d c P n g  addressed the one or two- 
step process qwstian. ateling as follows 

In ruporue to ths lacu prwonted in (hrs 
case we have d y z e d  thh i ~ u p  by wing a 
two-step pmeas. We do not mean to hdicala 
the! the Ahmistrator in bound to ernpby 
thh (no-8Iep pmcesl in smins every 
emission standard rmdsr.sciim 11L E the 
Adminisbator  find^ chat arrse stuhiuticd 

apparentlv cited as on e w m ~ l e o f  a risk 
level, whij l  would of be 
considered "aazptabls." Obrtody, the 

themanner that tha mmm~nter has 
~ r h i c h d d e v i ~ t e t h e b o e  
m e ~ o f t I n E t h y l d e d a i o n a n d  
CollPRVimal ambwment of it. EPA precludes the interpraa&n that tbe 

court was equating tbc & mihimu 
concept and "8afe" a 'emptabh ti&" 
in Vinyi ~ I o d e .  h oonchuiorr EPA 
doe8 not b h  that tbc term & 
minimis 4 "acceptable risk* arm 
synmymoPa h c t h .  EPA believes that 
it is not reamired br Vind ChMdb to 

believes that its use of a "significanea" 
test here u fnnv &s t a t  with tha 
s taMa its k@&tire hintuy, and 
applicable caw kw. i d n d h a  tha 
Summe C~uii'8 decision in ik OSHA 

metboddog ~mov r  sdkkatb ths 
scientific tmntd~W pnwd h thi. cnse. 
then th. Acldnbh.h eahl amckabty  
find that a cx&& st.Wia!ly de&mdmd 
leveloferuk&mdprovkb~pplpL 
~ L l f . a f s i v . I f I I t h . t a r ~  

behzerva caw. 
ComnrentSmral commentas 

addresad tha Vinyl Chloride c d s  
Comment One m m e n t e r  agoed finding on smqt~ble risk v e r m  m Ihis"pftthodo!&. be uanot cowldsr con 

that EPA baa ignored lh precedent nsk. Several commmtem felt h a t  and technological feasbihW: them lactots 
established in the D.C. Circuit decisim "amepteble" risk which the comi am no longer twkmmi because ihs 
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Administrator has found another method to 
prodde an "ample margin" of safety. 824 P.2d 
at 1165 n 11. 

Thus. Vinvl Chloride doea not 
mandate a two-step process in all cases. 
However, i f a  one-step process were 
utllized the Adminlsuator could not 
consider cost or technological 
feasibility. 

~omm6nt: One commenter mote  that 
the Vinyl Chloride opinion states that 
"the ~dministrator 'may, and perhaps 
must' include additional control 
measures where technologically 
feasible, in order to reduce public 
exposure by a cancer-causing chemical 
'to the lowest feasible level'." The 
commenter therefore believed the 
correct interpretation of section 112 of 
the CAA according to VinylChloride is 
that "EPA must provide such additional 
protection as is feasible at the second- 
step 'ample margin of safety' 
determination." 

Response: In the Merch 7.1989. notice 
proposing emission standards for 
radionuclides. EPA raised the question 
of whether to require all technically 
feasible controls for which costs are 
reasonable no matter how small the risk 
reduction. The Vinyl Chloride case 
provided that technological feasibility 
can be considered under section 112 so  
long as it is not considered in the 
"accepteble ril" determination, but 
only in the "amgle margin of safety" 
determination. ("Since we cannot 
discern clear Congressional intent to 
preclude consideration of cost and 
technological feasibility in settins 
emission standards under section 112, 
we necesserilv find that the 
~dministrato;may consider these 
factore." 824 F.2d et 1193.) The cowt 
exoleinad that "it is not the court's 
incentionto bind (he Administrator to 
any spec~fic method of determining what 
is 'sake' or what constitutes an 'ample 
magin'." 824 F.2d at  1166. Thus. the 
court provided that technological 
feasibility may be considered under 
section 112 at the "ampkma& of 
safety" step in the anal*, and that it 
is within the discretion of the 
Administrator to determine whet weight 
it is to be given. along with other 
relevant considerations such a s  the cost 
of additional controls. Becauee the cowl 
has specifically sanctioned the 
consideration of costs e s  well a s  
feasibility of controls, it is clear that 
Vinyl Chloride does not require 
imposition of the maximum feasible 
controls without regard to cost or 
effectiveness: "Section 112(b)(lSa 
command to provide an ample margin of 
safety to protect public heelth is self- 
contained, and the absence of 

en~rmerated criteria mav well evinca a, - .. - -. - - . . - - - 

Congressional intent fo; the 
Administrator to supply reasonable 
ones." 824 F . Z ~  at 1i59. 

2. Regulatory Approaches 
The comments on the four approaches 

proposed by EF'A for making the 
acceptable risk decision and for 
providing an emple margin of safety 
were generally polarized: Approach A 
was favored largely by industry: 
Approach D was favored by many 
~r iva te  citizens. State regulatory 
egencies, and public int&st groups; 
Approach B recelved essentially no 
suooort: a n d  while approach C was 
cr;ticized by many industries, private 
citizens. State regulatory agencfes and 
oublic interest groups, it received some 
iupport from other commentem within 
these groups. In addition, alternative 
approaches were suggested by several 
commenters with some favoring a higher 
acceptable risk level and othem a zero 
emissions approach. 

The EPA considered all of these 
comments in selecting the final policy 
for setting standards under section 112. 
This was done in light of the Vinyl 
Chloride decision: the final policy Is 
described above in this Federal Registst 
notice. The EPA response to these 
comments are presented below. 

In considering the comments on the 
proposed approaches and alternative 
suggestion for a policy under section 
11% ElPA viewed the comments in the 
context that some positions and 
concern expressed by the commentem 
were diamehically opposed to one 
another. Thus. EPA realized that no 
response could completely resolve these 
positions and concerns. Accordingly. 
after thoroughly viewing and 
considering these comments, EPA 
selected a final policy for setting 
stand& under section 112. 

The followinn sections are split into ~ ~~ 

discussions of ihe four alternaave 
approaches-presented in the M m b  7. 
1989 Federal R-ter notice and by 
ancillary issues lhat were relevant to 
selecting the final policy for setting 
NESHAPs. The main position and 
concern presented by commentem em 
followed by an EPA reaponse to the 
comments in the context of the final 
policy. 

Appmach A Comments: Many 
com.entem favored Approach A on the 
basis that it would be flexible, not 
overly simplistic nor based on a single 
risk measure, thet it would take into 
accoudt all relevant health information 
and uncertainties in rink estimation, and 
it would be a more balanced and 
rational eppmach then the other 
approaches. Many commentera rejected 

Approach A because they did not End it 
stringent enough. On the other hand 
some commentem felt the preferred 
level for the MIR of 10-'or less waa 
unnecessarilv restrictive ""a . -.." 
commenter hggested that Approach A 
should be modified to increase the 
maximum lifetime risk limit to 25 mrem/ 
y ede. Several commenters found 
Approach A unacceptable because it 
does not establish a consistent and 
equitable policy, thereby allowing 
different acceptable risk decisions for 
different pollutants and source 
categories. 

Response: The EF'A agrees with many 
of these comments and. thus, the final 
policy, like proposed Approach k is 
flexible, provides en equitable reaponse 
to regulation of air toxics under section 
112 end takea into account all the 
relevant health informetion end 
uncertainty in the risk assessment. The 
fmal policy is not overly simplistic (that 
is, based on a single risk measure) and 
is clearly consistent with the EPA'n 
guidelines for cancer risk assessment for 
full disclosum of risk uncertainties and 
quantitative range of risks. The EPA 
appreciates the osition of commentem 
who supported &a EPA's concern that 
risk estimates less than 1x10-' should 
be givenleas weight than risk estimates 
greatex than 1x10-'. The EPA believes. 
though. thet it should reduce risks to 
less than lxlo-*for ae many exposed 
people as reasonably possible. The EPA 
also with commentem that 
proposed Approach A may not be 
stringent enough. and, therefore, even 
though the &el policy is similar to 
proposed Approach A. the application to 
the f i a l  policy results in lower levela of 
emissions. Regarding the maximum 
lifetime risk Unit the EPA has 
considered the recommendation of the 
NCRP, ICRP, and other expert advisory 
committees end in the context of the 
source categories herein considered, has 
concluded that individual dose levels 
greater than 10 mremly ede are 
inconsistent with the requirements of 
section 112 

The EPA also doea not agree with 
commentem who said that several 
aspects of Approach A (e.g., its 
flexibiliw and considerauon of 
uncertainty) would lead to an 
inconsistent policy allowing aifferent 
acceptable-risk decisions for different 
pollutants and sowe,cetegories. The 
EPA believes that the uncertainties 
within different risk assessments can 
appropriately result in different 
acceptable risk decisions. For example. 
while EPA believes that the risk 
assessment may be overstated or 
understated in certain cases, there is no 



acceptable risk dee iw.  Many & 
conunentem F e i e M  A m  
because they did not find it a t 

- - - 

the m k t h o ~ ~  ad-4 xhkb  seeks to 
orotect as l a m  a of the 

spsGificvra~to t for this beIid 
other than to qaatitatirdy considm it in 
the acceptable risk &xi- EPA ~ e e s  

this as an appmpriak we of its esp& 
judgment. in addition. EPA does not 
agree with commenies who said that 
the oncertainty of a risk assessment 
should only be considered in the ample 
margin of safety decision Risk 
assessments are only aa good as the 
weakest information and modelim tools 

^population a<&bh (o risks nu higher 
than appmxmnatelg 1x10-? The EPA enough. 

Response: 'Ihe EPA agrees with many 
of these c m e n t s .  The EPA utilizea a 
l e d  of approximately 1 XlO-' as an 

also a& witb &enters who stated 
that crkistency with State and Federal 
regdations muat be vie* in li&t of 

appmpnate presumptive benchmark of 
acceptab~l~ty in employing its selected 
policy approach. At the same ttme. P A  

the oumose and actual imuiementation 
of tl;os; regulations and, &mlficaIly. 
agrees that companng NESHAP 
requirements with State programs (many 
of which are guidelines and contain 
waivers or aexibility if technology 
cannot achieve the programs' slated 
goals] is inappropriate. Also. EPA finds 

agrees with commentem that Appmach 
C was inflexible and did wt consider ell 
the relevant health information and 
uncertainty in the risk assessment 
A ~ I M I v .  as indicated m tha 

used in the asseamrenu. and the h u e  
of the resdu of these assessments must 
be considered everv time thev am d 
to igaore the &ty of Aeae 
assessments ia uientiSiu& unaonnd discussioi br the final policy. EPA 

Lelieves that ME3 lewh greater than 
the comment that there is a public 

and cwld result in simiiarly nnsound 
decisimm that may be v i w d  as 

consensus that only an MXfof 1 x lo-' 
or leas is acceptable to be difficult to a~oroximatelv 1xlK' are 

p;&umptively unacceptable, but that 
the risk estimates mud be cons ided  in 
light of all the relevant health 
information and the uncertainties in the 
risk asressmenL h pa* of this 

inconsistent 
A p p &  8 CommmL% No 

commentera favorad Awmacb R The 

suooort given the wide range of 
p&shioni expressed in thisrulemaking. 

While EPA agrees that multiple 
c&nmenters who oppo;ed this appmacb 
generally fell into two groups: induauim. 
who generallv felt lbat Awmach B was 

exposures to h k d o u s  air pofiutanta 
are important to understand and 
consider in the EPA's ouerd  oerswctive. EPA am&s that exuosnres 

too mn-aiive and naGw: ami State 
governmenf* private citizens, and 
oubhc interest PPDUDL who felt tbat 

. . 
to b a c k g d  c&batiom a id  
mdtiple wurces of a pohtan4 may ba 
considered to the extent lhat it is 

implementation of its public health 
mandatea EPA disagrees that these 
e m o a u w  should b e  routinely evaluated 

Approach B w& adt ebingent ewugk 
Many comaenten rejecled Approacb 

B ( a h  C and D) becaw it ie baaed M 
a single measure oi pccepcahle riak 
( iddence in Appmach BJ snd does MI 
allow EPA to comider !he fun rum of 

practical and reasonable to do sa. 
Appmoch D Comments A large gmup 

of public i n t d  gmrps. and private 
citizen. mpported ttds appmech. 'Iheir 
primary reason for -put was becam 
this was the most stdment a m &  

a id  c o d e r e d  in selecting siandards 
under eocdon 112 in taking (his 
oositim EPA is meeinn with 
commentera who said &ing ~hese 
exposwea explicitly in selectrng 
standards would be verv Micull and 

avall.ble health informntroa So& 
commenters opposed Approach B 

but other reesona indu-hl w&stency 
with existing Slate air toxica programs 

possihly impracticaL T& P A  also 
d i s m w  witb commentera who said 

because the incidence is o fha rea t l r  and Fukal~Rnalations and accwntinn that;ven the risk level of 1x10-'given 
in Approach D was unacceptable or not dependent on the defuution of &a 

- 
s o m a  category. Most of theae 
commentern felt chat Approach B did not 
consider Lbe maximum exposed 
individual and did not pmtect s& 
oooulations ftom hbrh dsk when tolal 

fur admestim&on of risk. A few - , 
commentem favored A p c h  D in 
order to omted wuMk health in s 

orotective a& of d l i c  health or 
;hat "acceptabl;" risk in zero risk. 

Altemative A ~ l a b l e  Risk 
A p p h  Several cwtmeoters 
proposed v a r i a h  on or alternatives 
ro. the P A ' s  four proposed appruaches 
for determiniog amptable risk Several 
of tbeas wen, moddications to rhe case- 

multiple'c&ea e-t 
7hs commentem vbo rejected 

Approa&Ddididfforararietyof 
reaaona. Sorw fond cb D too 
cm.e~at ive,  i7&mible, and biting in 
the information which d b e  
considered in the eccmtabk risk - 

- 
incidence is low. - ~- 

Responm She EPA agrees with mod 
of these comments. Ttte rial policy. 
unlike nronmed Annroach B. ~roviddes 

b- so-. Another ffouo a w e d  an equltadie respdn;ls to mgiiation of 
a u  toxics under aedion 112 by providing 
for the consideration of tha MIR. yet 
takes into account d the other relevant 
health informaticm and uncertainty in 

deci& Semi c&tem dibagm?d 
w~ th  those uho argoe that a I xW*  
acceptable nsk Level ie jastiRed doe to 
concern aboat eqaum tornuihple 
chemicals, thew nrmmentcn said that 

. - 
fir  more &t aiteria & 
Aooroach ik with a ultimate god of oero 

A third group pmnded various 
other alternative acceptable risk levek 

the risk asseasmeut, inclnding incidence. 
The final policy is not werly aimpbtio 
(that is, based on a rtnsfa risk m e a m )  
and is clearly consistent with the EPA's 
guidelines for ~wnnria asseswent for 
full disd- of ria unc&ainties and 
auantitative ranna dris lu.  f h a  EPA 

section 112 regulatory decisions shonld 
not ba heed on coocems about 
chemical exmmwes tbat have little 

advastmi w r  h e l a  of acceptable 
risk fhaD t h  pmpned in any ol the 
EPA's alrpmecher Some did so by 
explicitly n f m m c i q  guidance issued 
by dn ICRP. tb. NCRP, or olher g m u p  
involved rilb radiation health 
pmtectian that amction greater risl. 
than chore mood bv WA i 

relevance td the pollutant and sarrea 
cat- being +ate& 

Mmq amJm.&era felt sit& t .  
evantheriaklddlxW'nhsnio 

appreciatea the -ern d commentma 
ha t  inddenc. is oRen greatly dependent 
on ths detinition ofthe source a t e  . 

~ p p -  c ~ommenls: AA 
was suppohd by -al ammatas 
as bairn a strakht-taward. brkht-llne 

Appmach D was rmaaxptabia or not 
protective enough dpmbk health or 
that "accep(able" rislr W d  mean zem ~esponSe:& EPA hoes not agree 

with the mmmmtma who advocated 
Response l h  EPA m p 3 a  with 

commentem thmt felt eHt A d  D 
higher leveh of rist than any considered 
in the Marcb 7. m. Psderal Re$& - 

approa&lln e0om.t ewe commenten 
found A m &  C too amsenativ8. 
mflexible. and limiting d tha 
infonna- HbiEh add bc mnsidRnl 
by the Admidshah  tn makiq the 

was too cutnewatha. ineeih. and 
Limitinsoltbein6aautkavMch~ 

notice. While wma commentem 
interpreted the Vinyl Chloride decision 
to mandate these high risk levels. EP.4 
believes that the f i v l  Chlor~de decision. -, much-of the bient d 

Appmsch D has been inoorporsted in dedsion req* EPA to consider 



societd risks in making an expert 
iudmenl on acce~tabilitv. The EPA 

Rules and Regulaucne 

more consewative, concept than 
averan~risk exoressiona such aa the 

safefv decision. EPA should ajve areater 
cons;deration to health effeck - 
noncancer effects. alternative expoeure koipleted such considerstions, made an 

expen judgment and, consequently. 
selected a presumptive hilR level of 

risks Lsociated with motor vehicles, or 
the risk of being W e d  by IighIning. pathways, co-emitted pollutant risks, 

nonquantified health effects. 
interactions among pollutants, and 
uncertainties not taken into account in 
the EPA's risk estimates. It was also 

Average risks generally apply to the 
total population and do not reflect the 
distribution of risks across a population. 
For example, the average lifetime risk of 

approximaiely lx~lo '?  For the sources 
considered in this notice. EPA believes 
that associated risks in the range of 
1 XlO-'and lXIO-S are too high, and 
presumptively unacceptable. 

3. Risk Comparisons in the 
Acceotoble Risk Decision: Several 

death due to motor vehicle accidents is 
about 5x10-l. A city with a populatron 
of 2 million might therefore, expect 
about 150 traffic-related deaths every 
year even though some members of this 

suggested that an "ample margin of 
safetv" means no less than ekimination 
of all-avoidable risks. 

Some commenters identified 
additional economic factors that thev co&enters expressed positions on 

whether comparison of hazardous air population are at areater risk. On thought should be considered and thit 
would lead to more strinnent regulatory pollutant risk with other risks 

encountered by socieiy sbould be 
considered in making the acceptable. 
risk decision. Some commentera thought 
comparisons were appropriate while 
others did not. 

Commenb Several commenters 

average. this 150 aeaths every year does 
not express the incidence rate for those decisions. For instance, &ere & many 

costs to society associated w~th the members of the population In contrast 
if the MIR at a typical industrial facility 
located in a city of 2 million population 
is 5x10-? the annual estimated 
incidence would onlv be about 1 death 

deaths and illnesses associated with 
pouution, such as emotional costs to 
farniliea medical costs of treatment and 
institutionalization and weakening of 

thought that as part of the acceptable 
risk decision. EPA should compare risks 
from radiation with other risks that are 

in m years (0.05 caseslyear). And the 
"average" individual risk to the exposed 

- 
the gene pool. 

Response: EPA disagrees with the 
comment that an "am~le  marain of population is typically much lower. by 

orders of ma@tude. than the h5R. 
Thus. while EPA believer that MIR risks 
greater than approximately 1 XlO-'are 
presumptively not acceptable. EPA 
maintains that conhenten who apply 
the MIR to entire populations are 

encountered in ordinarv life and safety" requires the elimination of all 
avoidable risks. Vinyl Chloride accepted by eociety. l?ky ienerally 

used comparative risks as an argwnent 
in favor of Aooroach A and as evidence decision does not require this degree of 

stringency. EPA did consider non-fatab 
cancers and genetic effects in 
develooine this rule: additional health 

that risks of i k lo-? or even higher. 
could be considered acceptable. The 
commentem said such com~arisona are improperly charaiti&Q population 

tiaka a s  well a s  the MIR. 
and econ&ic information was 
considered to the extent that It exists in 
the &making record. EPA will 
continua to endeavor to wnsider fully 
aU relevant fectors in the selection of 
final standards under section 112 

5. Risk Assessment and Treafment of 

consistent with the Vinyl chloride 
decision's reference to consider the 
accentebilitv of risk in "the world in 

Comment Several commentem said 
that if levels of exposure are within the 
bounds of variation in ambient 
hackgmund levels, the activity should 
not be regalated In addition, an annual 
dose of 10 m m l y  ede i s  probably 

whiih we 1i;e." Many co&nentem listed 
several activities encountered in daily 
life which entail lifetime risks in the 
lx10-* to lxI(T'range as evidence 
that this level of risk could be Uncertainty The response to the EPA's 

solicitation of wmmeot regarding the within the normal variations seen in 
considered acceptable. natural backgmund; therefom a 

cumulative dose of this magnitude from treatment of uncertainty varied from Others said th; comparison is not 
valid because risks such as drlving a car approval of the EPA's position to 

sumestions that uncertainty should all man-made sources and pathways 
appeam to be acceptable when 
conaidering risks if the ALA& principal 
is followed and enforced 

R e w m a .  The EPA believes that 

are voluntary. whereas pollutant - 
expoaures are involuntary. 

Response: The Vinyl Chlorids 
decision provides for such comparisons 
and for EPA to make a n  exoert iudmnent 

faze stricter standarda or conversely. 
prohibit &slrictive standards. One goup 
of commentem stated that EPA had 
showi a sood sooreciation of the comp&aon of estimated MIR levels to 

natural heckgmund risk levels is 
irrelevant What EPA coluiders 
important Is the incremental risk 
associated with a particular activity. 
Reference to o e W  backmound risk 

uncertain& assGated with the 
scientific evaluation of health data and 

of the acceptabil~ty of the i s k s  kor" 
sources of hazardous air pollutants. 
However. EPA believes that it is omdent the exnosure data uaed in estimatinn 

risk commentem also provided - 
recommendations on which step of the 
dedsion process was the appropriate 
place for the consideration of 

to view such comparisons csutio;sly 
and to reflect the uncertainty in such 
comparisons in the EPA'a decisions M 
the acceptability of the r i s k  h sources 
of hazardous a u  poUutantt. Factom 

levels is only acceptabk 6 deciding 
what benchmark society deems 

uncertainty. acceptable. 
4. Ample Ma* of Safety Decision: 

Some commentem expmsd opinioua 
on what facton should ba considered in 

~ o m i c  Some commenters favored 
conaideration of uncertainties in the 

such as whether ihe rislu arevolunterv. 
contmllable, man-made, and uncerta&' 
lead EPA to be cautious in ma- such acceptable risk step of the dedsion 

process while others felt it is more comparisons. After considering thine 
risks. EPA has determined that M1Ks 
greater than approximately 1 X10-'are 
oresumotivelv unacceotable and are 

the decision on what level of r eda t ion  ~ ~ ~ ~ - ~ - ~ ~  

provides an "ample m & b  of sifety" a s  
requimd by section 112 of the CAA and 
the Vinvl Chloride decision Some 

a ~ p m r i a t e  to consider uncertainties 
;hiy k the ample m.m& of safety step. 
and still others advocated wnaiderat~on 
during both steps. Some stated that 
question8 of uncertainly and 
conservatism cannot ba separated or 

consid&ad Lmaking'an overall 
judgment on acceptability along with 
other relevant health end risk factora 

comme~tem argued for stmng 
consideration of health effects and 
uncertainties. while othen emohaaizad 

including uncertainty. 
However, in this regard. it is 

~tnoortant lo ooint out that MIR 

consideration of economic imdactsar a 
balanclnn of multiple fectors. 

deferred h m  the determination of 
acceptable nsk, while othem felt that 
considerahon of uncertatnty should be 
deferred until the ample margin of safety 

Comment S e v e d  commentem 
suggested that in the ample magin of esiimates are'based on a different and. 



g'ep Most oi t h e x  latter Loa:nlecter% 
bel~eved that the hilR shokld be the mle 

e s t j n a b  and the twqe of 
opinion regarding the tiom h t  

m i d  tend to wuierestimair UA 

possible MIX The EPA a p e s  that &a 
U.S popllatlrm u lughry rnob~le. 
klowever, adjusting the exposure 
assumptions to mnshain the possibility 

criterion foe makinn the aaewtable risk have been-iocluded in the a&sslnent 
Comment. Some wnunentera 

suggested that the pmpoaed rulea are 
improperly based on incomplete 
technical analvsea 

declsron, dnd that kcertainrks and 
other factors are best cmaidered in the 
amp:e m g l n  of safaty rlep. In so doin& 
some added chat these uncerLainties 
should not be addressed by 

of exwslrre to emissions implies that 
e ~ ~ o b o r e  d- the penodsawag from 
the reolderne are zem In addifion. a Response: a he final 4 e a  are the 

result of extensive research and incorporating unscientific~over- 
conservative assumptions into the risk 
assessments. 

ilesponsa The FPA believes Out it is 
essential to consider the o u d t v  of the 

less-than-lifefhe assumotion would 
technical aualvsis conducted over e also have a proporho~al'!mpact on the 

esttmated MlR, suggeshng that no 
~ndl\idual could be exwsed f o r m  

period of several years, a n d  thus, the 
record underlying the rules is 
reasonably wmulete and accurate. years. On balance. EPA believes that 

the present assumption of mntinuous ~nformatlon it uses to m&e &sions 
when the decisions are be~ng made 
Thus. FPA ewees w ~ t h  commenters that 

~ommen&s' technical commenta as 
well as those of other commentera are exwosure is consistent with the steadv- 
incornorated into the record to the stite narure of the analysrs end withihe 

stated purpose oi makins plaus~ble. if stated that ilwould be inappropriate to 
evaluate the "safe" level and the 
"margin of safety" without taking the 
uncertainties (both scientirz and 
technologics11 into accounL Because 
EVA has concluded that manv factors 

extedt they proved pertinent in arriving 
at the acceptable risk decisions under 
CAA section 112 for these rules. costa 

conse&ative, estimates if the potential 
health risks. It is the EF'A's opinion that 
this assumption, Nhile representing in 
part a policy judgment by EPA. 
wntinuea to be preferable to adopting a 
shorter lifetime f i m ,  both in view of 

and technological feasibility were not 
considered. Such were considered along 
with the health-related factors. however. 

should be considered in ma& tbe 
acceptable risk decision. the EPA 

in determining whether more stringent 
d e n  were needed in arriving at the the sher(eomingaof mch alternatives 

and in the absence of compelling dis&ees with crmmenters who statutorily reqnired ample margin of 
safetv. beliked that W R  should be the mle 

criterion for making the acceptable risk 
evidence to the mntra~p. 

Comment. ?he EPA should measure 
the nain in risk reduction made aaainst 

- -  ~ 

Comment. Several commenters have 
asserted that EPA's risk assessments ara decision and that nicertaintim and 

other factors are best considered in the 
ample margin of safety step. 

Comment. When estimates are 

not realistic but are worst case 
estimates. Some commenters objected to 
EPA's assumption that people living in 
the vicinilv of radionuclide eaurces were 

the costs to reacb such gain and - 
compare the benefits against t h e  
increased risk borne by workers. 

Response: me EPA does wnsidez 
both the incremental reduetian in risk st&emenln ofuncert;liutg am cssentiah 

these factors must be activelv involved 
exposed &ntinuously. for a 24 hours per 
day m y e a r  lifetime, to predicted long and the costs at the ample margin of 

safety s tep The EPA w unaware of any 
increase in worker exposure that will be 
caused by the promulgated NEWAPa 

in the decision-making pmc& both fqr 
regulations and site-specific permitting 

term anhbient radionuclide levels. 
Commenten maintained h t  the 
averaxe &time of an industrial facility decisions. 

Resuonse: ?he EF'A has initiated a is c d e r a b l v  less than 70 vears, and 
substiutial e f f d  to quantib the 
uncertainty in its radiatiun risk 

that few indiGduab would t;e expected 
to live in the aamw location for +heir 
entire lives. 

8. Scope of the Regulations 

Comment Several umunenters stated 
that NESHAPS should be developed for estimates. Hmmmsr. until onantitntivs 

uncertainty estimates are &ilablw, dm 
A g m  most base its d e d s i m  on the 

~ e ~ p & a :  Tha  PA e z e s  that 
the assmnption of 70 year8 of nmhwua other 8- or categorieo of 

redionudide emLBions includiiag that 
from N a h u d y  0- Radioacdva 
Materials (NORM) contamination of oil 
and gas w d d n  equipment and in 

ac&d conditions and rep&ents, in 
p a h  8 p 0 b ~  j u d w  by mh h t  k b  
that this assumotioa is meferabk tn 

-. r---~ 
Comment It woaM be inconsistent 

with tha SPA'S di.bzUan between risk 
con&u&inn materiala and also from asseasmut and rik mumpment Iaika 

Agency ladePlHWbmafkbai%nti& natorally ocntaiog radm in the ed tbnl 
underk tddenceo @do&. bueiwsses would teasonablv be exDected la 
and &. They questioned whether 
emanabioa rate. d radon (222 a d  224) 

dang aver time; wch &anges eamm( 

be m e d  with eny W a i n @ .  I n k  
fmm coal stodrpilen boilers, fly a& 
and bottom ash ei@nificant for regulatiw 
under the NESHAP program. 

Reapannr Ihs EPA believes that the 
so- atem evaluated in thin 
rulermLImr Rmcsent the s-s with 

of &inn, o b n h  ma? elect to m l e c e  w 
hloreover, an ade+aA(.dabhw & 
be utablisbed fn hhdal  da&fk 

even elrp;u;d their o&tu~om, a& 
subaqamtly - 8 .  the& emissions 

and e c d o  orrmi&mtkm b& 
these can be haLrrr lwi& 
risks. 

Re- The &A dirawe that 

T b  ni~e&exDwm duration 

bona R& -tific qu& a 
iMpptoF&b 81 tho d& 1-t 
steo. The EPA'n &k a u e e s p n r s  m 

c a r h n o g a n * : ~ b a y n r s m d ( ~  
a8the&ddKtydmntnrctlne~.llW 
b m d a p o l l a l i f a t i n r I m d ~  
to a uui& cooumlT8thaL 
the e&aiqto am ''-- 
li6stinsordertb~licmthatm 
o n e ~ & s r r p a d f m ~ p a u l b n l B  
than rSr SiDcD by daFmiabs 

emissiom to ambient air. The an am^ 

a n d t o m K i t h a t U k ~ t t i i n e 8 ~  
for tho deraJ d tha redm to amsptpbh 
I e v e k ~ d n d O l l ~ C D s l  
pilea 4 am1 u b  p i h  has also b m  
examhd,up&dcheQ?l tM 
m l - ~ m R c p o l t a b h ~  

s a m s p b n t . a b a t o e m H  
longer tbu tlm tbl. 
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with similar results. EPA will conhue  
to look at these and other mtential 

not an appropriate basis for setting sir 
emission standards under the Act 

Response: The EPA believes that its 

public health with an ample margin of 
safety. ~ - - . ~~ 

sources to see if they are appropriate 
sources for regulation under section 112. 
Finally, it must be noted that EPA's 

~ o h r n e n t  The Clean Air Act does not 
ellow for dose standards. standards ensure an acceptable level of 

risk to public health with an ample Resoonse: We disamee with those 
authority under CAA Section 112 is 
limited to the regulation of source 

margin of safety as required by ihe 
Clean Air Act and the decision in Vinyl 
Chloride. The Agency has established a 
threshold presumption that lifetime fatal 
cancer risks to individuals of 
appmximately lxlO-*are acceptable 
tmder the Vinyl Chloride decision, and 
has attempted to assure that as many 
persons as possible do not receive 
lifetime risks meater than 1x10-'. 

com'enters stating &at Congress In 
directing the Agency to set emission 
standards d ~ d  not authorize that those catenories of toxics to ambient air and. 

husrlscks authority to regulate or 
control ndturai!y ocurring radon in ooils 

standards be set in term of dose to an 
individual. CAA section 302(k) defines 

that underly homes or bisinesses under 
this code section. 

Comment Consideration should be 
given to the problems presented by 

the tern "emission standardm to include 
limits on the quantity, rate. or 
concentration of an air pollutant and the 
Agency views dose staridamis fully 
consistent with that definition. In many ~verlappin~sowces, iny  increase-m the 

number of faclllties within each 
category over time, and the goal of 
contmlling the total incremental 
pollution for all radionuclide emiss;or.s 
from all source points in all hvelve 

Commenk f h e  potential effect of the 
pmposed rule on Federal preemption in 
the area of reeulation of facilities need. 

cases. because there are over two 
hundred known radionuclides. 
numemus different ones are ehitted 
fmm an individual source. In addition. to be carefully considered. Nuclear 

facilities are unique and complex. and 
consistent regulation is in the best 
interest of the public. Congress 
determined that national remlation of 

the risk due to each is a tuaher hurction 
source cateeories. of many factors mcb as particle size and 

exact chemical state. An emission ~ e s p o n s c ~ h e  Agency agrees and its 
policies on acceptable risk levels are standard for radionuclides based on based in uart on aasurinn that risks nuclear power plants is appkpriate in 

establishing the Atomic Energy Act 
quantity at the stack would often be 
complex to the point of impracticality. A caused by overlapping an> multiple 

sources do not result in individuals Reswnse: The Anencv a&es that dose standard ~mvides a better receiving an unacceotable level of consistent regulati& is k &a interest of 
the public and has pmmukated national 

approach to p&tecting the public since 
it allows the establishment of a uniform exposure and risk. &plici~y accountinp 

for overlapping and multiple sources of emissions standards that ioolv to limit based on consideration of all of the exposure greatly complicates tbe 
calculation of exposures and risks. Since 
concentrations of radionuclides decline 
rapidly with distance fmm a source. 

nuclear power plants. ~oH;bv;r. the 
Clean Air Act does not preempt state 
standerrla that are at least as stciient 
as those set by the Federal Covemroenl 

Comment The consistency of these 
standards with other existing and 
proposed radiation standards, for air 

.- 
factors related to the particular mix of 
radionuclides emitted fmm each source. 
Moreover. this sppmach is supported by 
radiation protection experts and the howeier. it is highly unlikely that any 

individual.could be the most exposed 
individual for more than one source. In 

- 
Comment Some &nunenters posit 

that Clean Air Act Section 112 does not. moat cases, membera of the public will 
receive risks less than 1 x l r *  from ~ 

pathways and other pathways, should 
be discussed 

Reswnse: As noted in the March 7. 

or should not authorize EPA lo regulate 
radionuclide air emissions fmm those more than one source. 

Comment The standards should sources or catenories of murces, that 
1989 ~ e d d  Regbtar notice for the 
proposed standards, the statutory 
requirements of CAA section 112 d~ffer 
fmm the requiremento of other 
authoritie~ under which the EPA and 

are already r e a t e d  pursuant lo the 
Uranium hlill Tailiws Radiation Contml 
Act of 1978. Pub. L No. 95-804.82 SlaL 
3021 [codified in scattered sections of 42 
U.S.C.) ("L%TRCA"). These 

address cumulative health~lmpacts 
resulting fmm exposures to multiple 
radiolodcal and nonradiolo~ical ' 
pollnt&ts emitted by the sake  or . 
multipla sources located in relative . 

other reedatom bodies set radiation commentem reason that beceuae ~roxiinitv to one another. 
stand&. Thekfore, the first priority 
for EPA b to assure that the red at lo^ 

W C A  wss pmmulgated subsequent 
to the lest comprehensive rsvisions to 

~espoAse: Although EPA has been 
unable to quan:ify cumulative and 
svnerplstlc health imoactu for multi~le promulgsted em in accordancawith its 

statutory mandate. 
Commenk AU facilities that emit 

tha Clean Air Act and. because 
UMTRCA'B statutory scheme is more 
specifically focused upon the sources to 
which it eooliea than is the Clean Air 

hkzadous materials'and sources hive 
not been accurately qualified it is our 
judgment that if such effectr could be 
accurately quantified they would not 
8ubstantia:ly alter EPA'B conclusions in 

similar radionuclides should be held to 
the same emission standards: a remote 
facilitv should not be allowed bieher 

AC~. EPK; authority under CAA Section 
112 is. in effect preempted. 

emisskn rates than an urban facility. 
nor should a government or munidpel 
facility be allowed higher emission rates 
than a private or industrial facility. 

Res~onse: The EPA's decisionmakinn 

Response: EPA d i s a b  (hat it lacks 
authority to regulate. ondw CAA 
Section 112 the radionuclide air 

this rulemakine. 
Comment  he standardr consider 

only fatal cancers and fail to take into ~~ ~~~ 

e m i s s i o ~ i f  aourwa also regdated 
under W C A .  lndsed UMTRCA 

account the entire range of chronic 
debil~taling and incapidtstlng diseases 
that m y  result from radionuclide approach in setting h a 1  rule. assures ' 

that all members of the pubUc em 
itself re8olvet this &sue by qulta 
explicitly stew that "[njothing in  this^ 
ciiapter appUcable to bypmduct 
materiel ' ' sbalt affect the authority 
of the pA] tmde r  the Uean Air Act of 
1870. as amended * " 4 U.S.C 

Response: EPA has taken into account 
the entire range of chronic debilitating 

adaoustelv nmtacted. rieardless of the 
so&a of iheir exposure& their choice 
of residence in en urban, suburban. and inca~ac i ta t i i  diseases that maw 

result frdm radio&clide emissions. 
Commenk Proposed standards are 

based on what the EPA perceives as  
achievable rather than a safe level of 
airborne radioactivity emissions; this is 

rural, or remote area of the country. The 
EPA believes that diflerent source 
categories may be heated differently 
even if they emit similar pollutants, so 
long a s  the final standard pmtecta 

section u)22(e). The legislative history is 
similar: "Authorities of the FPA under 
other laws would not be abridPed by the 
new requlremenh" H. Rep. N;. 1480. 



sstb m.. zd s e s ~  a +ntd m 19% 
U.S. Code C m .  h Admih N m  7433,  

,)otwaal ?a && smaU E. 
That standard la a basdine stsndsm. 
which ~ndicates that WA ia u n m r e  ol 
any particular famiity that does not 
comply mth tbe final d e .  In do iq  it. 
nsk assessment EF'A looked sf mode! 

Commenls on &b Issue ran& bolo 
unequi-1 k e c o  
suestiomr aa to the Wfication foi 

lnd~cation h a t  C-s intended 
UMTRCA to preempt EPA's regulatory 
authority mxler the Clean Air Act 
rather Congrear expresdy contemplated 
EPA euthonty to a~rnultanewslg 

i;stina d e r  this sdction of the Act. 
Many, whde not necessarily opposing 
11stmn stated that their particular source 

facilities with relatively large emimlons 
for that class of facility to en= the3 
the risk nras no4 nndereslimated 
Therefore. EF'A believe8 that it is hinhhr 

or & c a t e m  ahodd not be 
regnlated under &e Act due to the 
insimificant risks to rmblic health regulate under both legislelive schemes. 

7. Procedural pre&ted, or, m lighiof the existence of 
other regulations. 

Comment Several cmnmenters stated 
that the listing mder section 112 is 
appropriate beeanse a hazardaus air 

unlikelg that any mail  business 
have emlssionn wkch would exceed the Comment Many commentera felt that 

the affect& parties familiar with the standard. 
oroncued s t d a r d s  have nd had Commenc An international pand of 

recognized health professlonala and 
epidemialogist should review and 
comment on the health effects of h e  
very low leveta of proposed radiation 

&inate time to thoroughly review 
available documents, and many slated 

poilutint includes those substances that 
may result in an increa3e in mofiality or 

 hat many aupportiq doarmenh were 
not available until midApril in 
addition. several stated that the material 
contained a@hant mora 

Response The EF'A made every ellort 
to notify affected parties of the 

an moease m serims irreversible or 
incapacitating reversible illness. The 
EF'A should apply the same risk 

Response The Agency imited 
comments hnn an interrsted partiea 

asseswent &i&a to radionuclide8 that 
are applied to other toxic air pollutants 
regulated under section 112. Such an 
appmach is the o& wag that the health 
protection gosls will be achieved. 

Response:The EPA agrees that listing 
under section 1iZ is appmpriate, and it 
does apply the same approach and 

durins the mblic comment period 
mlem& action. and it timelv ~urthk, it has rwiewed and msidr red  

the findings end recmmmdations ofthe 
NCRP. the 1 W .  UNXEAR. and tha 
NAS in developirql its risk coefficients. 
Finally, the riak coeffidents naed in tMa 

prepared &d dist&bnted the * 
background materials supporting the . . 
~rooosed h. However. the cdmz 
brd= under which this demaldng has 
been condocted necersitated sbicl 
adherence to t h ~  schedule for pohlio 
comments and hearings. The Agency la 
not a m r e  of any signrficant mora in the 
risk assessmmt. Wbm additional or 
new information waa provided or 
developed ddw the comment d o 4  it 

risk asae88mmt m m  rwiewed and 
appmved by the Alpmcjr Sdenca 
Advisorg Board. 

Comment. E m  amanll the wrioas 

cri&& to-all risk ass&&ts and 
standard selling under section 112. 
However, differences in om knlmledse 
abont different hazardous nlateriak, 
differences in the modes of expome 
1oathwaw.I. and diaerences in the 

sonrces pmpoaed fm re&a!ion in this 
rulemaking t h n  does not appcer to b+ 
an e m  handed application of the EPA's 
own analysis. l lm diffemntregalatuq 
standwds prnpcmd b the EPA For the 

&sessm&t of expoaure lead to different 
risk asseMment methods. has been inco&ted into the %a1 

~nvimnmentaiha~ct Statement (FEIS). 
also r h d  to a s  the Backsround Comment Many oppose the lisling of 

radiomclides for three main reasons: [I) various mniruia am i&tlonaL 
Responrr: I h c  EPA disagrees. ?he 

p m p d  reguiationa were &loped on 
a consistent bema fm each of the fun? 

Radionuclide emissions from all source Corn& The hop& hlemaliing 
Notin. published in the F a i s d  Itqjzmr 
on March 7 . W  doa not idmt&-dmae 
who participated in i b  w u a t i o n  Th 
aulhon of tha DrnH E m r i t a l  
! m a d  Stateernt IDQSI do nnt a- 

categories constiMe only Ysotfi of 
natmal hacknround, which is an appmachea. For ths final d m .  ttn EPA 

used a approach to detmmhe the 
level of each standard it set ihe  WA 

i n ~ c a n t ~ m m n t  121 concentrations 
released into the environment as  
a matter of rontine emissions do not bdiever that cmnisterrcy aman8 tbc 

standeds has been achieved 
Commme 7 % ~  HPA shonld defer final 

action in this rulemaking to permit 
public nrmment on the Science 
Advlsm M a  Re* of EPKs 

constitute the degree of hazard which 
section 112 was meant (o regdate: and 

to iepresent tha k& dkwwle&, 
experience, d expertise m s s a r y  for 

131 there I8 no evidence with respect to the task. 
Response: Tbe DEFS ~OES k b d y  tha 

O W  staff m e h  whrrcmtthted b 
the development of the ba&pund 
material and indicates thal S Cohee 
and Aslodatcs. lnc. tbo MBcP'r 
Technical Suwnrt GWw=bx. mmiied 

&e health effectllof low level 
- 

radiormdids emismrms. 
Response: The EPA believes that its 

listfng of radiorindides as  hazardous air 
propasai. 

Response: 'Iln comt imposed 
schedula fm this dmnkim does mt 

'and is canpened by both the gei& of 
the scim~IXic d d w m  and the 

permit the Agency to exten3 the pu& 
comment period. 

Commenk The =A should pmpow its 
e n f m m e n t  policy hP put& rwiew 
and commeut. 

R-SE The WA does not ~ l n n  ul 

conaiderablB'thmkd ~~~~pm-l-aud 
analyala. The Agency di- rtlnngly 
that the partidpantainthi.effartlack 
the necessary knowledge. uporienn. 

Admluishtor'a statutorv duties under - -- 

the Act While the EPA igraes that there 
is no conclusive human epidemiological 
data demonstrat@ health effecta ai  low 
levels of expowre. w e  believe that the 
preponderance of the acientifrc evidence 
[both human cpidemiologg at higher 
lev& of e x p ~ s m  and the data fmm 

and expertise to prepern the proposal cr 
fmal ntlemaLing packages. 

Comment The w n c l w n  of the 
Regulatoq Plexibiiiy Act analysis tbnt 
this rule will have little or no imp& on 
small businensea becausevirtually an 
small bosiqesses regdated mdar  &is 
mle already compIywifh thspmposed 
standards is uns omd 

&~nonm%%mb r, NRC 

thiatiinetomatsaape~ifte - 
enforcement poiicy for tbme d e a  but 
instead currently intends toanforce 
them in the name manner that Lt 
enfaeem other Clean Air Act slandardr non-hnmanncmrcml indicates that the 

linear non-threshoG dose response 
model Is eonsishat nith the available 
data and it. utU5zaticm ~GT regulatory 
p m p m  ia a-e. Tbd EPA 
disanrsalhatthalweLQfrislQDMed radin~u&dea u ~~ iir 

pollotants andn aea im  112 of the Act by &leasadradioactive materials into 



the sir are below those the Congress 
Intended to regulate under section 112. 
Finally, the EPA does not consider the 
comparison of the risks oosed bv man- 
made sources to the risLs from " 
background to be relevant The level of 
exposure corresponding to safe with an 
~ln~ple  margin of safety, not background 
is the sppropriate criterion for 

~~ ~ 

regulat~on under sectior 112. Many risks 
cssociatcd with natural .~ackgromd 
radiation are relatively high a n d  thus. 
are not appropriate as a benchmark for 
evaluating the need for regulation. 

Comment Some commentera felt that 
~ ~ 

regulation of radionuclides under 
section 112 is appropriate but that EPA 
should exempt some categories of 
industries that are regulated under other 
authorities, unless the current emissions 
within the source category can be 
shown to be unsafe. 

Response: The Agency has concluded 
that fur source categories where 
cmissiona present or potentially present 
unacceptable r i s k  it should not defer lo 
ofher re@atory authorities. 

9. Technological and Economic Facton, 
Comment The EPA should not be 

concerned with availability or feasibility 
or contmla. 1t should simply establish 
the requirement and let industry 
determine bow it will meet IL 

Response: In determining the safe 
I.-vel, EPA a w e s .  Thw, at that stage it 
does not conaider either the availabibB 
or feas;bility of contmla These are 
considered however, at the second st- 

7 

e:nple margin of safety determination. 
hlorwver, where possible. such a s  with 
the NESHAP for undermound uranium 
mines. the regulated c&unlty la &an 
wide latitude in selectinn the 
combination of con@isindlor work 
prsctfces that will allow them to meet 
the mandated level of the standard.. 

Comment The factors the EPA should 
consider before requiring mhI 
technology include: coarmercial vendor 
availability, adaptability from other 
uses, readily undemtood.md;epplicable 
operating prlndp~es. ws t spnd lpd th .  
benefits. AvailabiIity tp,t)$wi&:. ,, , 

shouldnot tp basedod@e,iq&,' .. . 
. '. . 

,comrrjdizatioa. , , " " !" . . ....' 
. Respo~9e:h genera& bii&iih4. j .  '; 
T@cton.&atthe FPAqdd~.';:: '::::  i 
flowever. the .EPXaeia iio y'GOiii&: . :.: 
n~foibatically preclud.ed tecIlhol& 
.solehi because it hab bein developed , 
end commerdaiized only oa'taide 01 tha .. .. , . , .  . 
U .a 

Commenk A technologid . , 
development that h a  &en 
demonstrated to reduce emissions and Is 
in use in or outside the U.S should be 
m n e i d q d  s v a i l a b ~  and roqulnd 

Hesponsc The €PA agrees Ithat h e  
availability of demonstrated cor.uol 
tcchnolom should be considered. 
However.-the requirement of additional 
controls, at the ample margin of safety 
step, rests also on consideration of costs 
and other factora. 

comment Because of the existing 
wgulatory framework that forces the use 
of control technology pursuant to the 
ALARA principle, the nuclear industry 
is already at a very low level of 
emissions and M e r  regulation is 
merely duplicative. 

Response: The EPA agrees that the 
emissions from many segments of the 
nuclear industry ere at  low levels. The 
EPA does not anticipate that facilities 
with state-of-the art control systems will 
need additional controls to comolv with 
the limits of the NESHAP. HOW;&. 
EPA does not agree that in d 
circumstances <emlation under CAA 
section 112 is ~ " e c e s s a r y  and indeed 
bas determined that final rules are 
needed for the redionucfide aource ~ ~ 

categories identified 
Comment The EPA should not 

oromulnate additional redionuclide 
emissi& regulations for the uranium 
fuel cycle (UPC) including nuclear 
power planla. The LndusGy has a proven 
r e c d  of protecting the public health 
and safety from airborne radioactive 
emissions. This results from the 
conservative desilpl of the iacilities, the 
careful o rating philosophy employed 
in tbese &tieband the existing 
framework of EPA and NRCregulations. 
Tlie publicalready enjoys better 
pmtection from UFC r a d i m d i d e  
emissions than from almost m y  other 
indwhy'a emissions. 

Responsa As stated in the FR notice. 
the Administrator baa determined that 
regulation of potenflally aignificaot risky 
should not be deferred to other 
regulatory euthorities. Based on its 
evaluation of the doses and risks caused 
by UFC facilities, the EPA does not 
believe that non-dliug fadlitha will 
.have to modi their operations to 
comply with $ e NESHAP. However. 
EPh bas agreed to reconaidnr the lsaue 
ofdDgticatlonof aegulagoa as-de- 
in th rd iwas ion  en aubpaeil 

&-L: Tbe W E  is  c w e r n e d  that 
the E P & b  pop& aa outdoor cad* 
~~n e&edd Wt Leku below 
the heL& BBA Is mlllna to sUpw 
Indank -. -. . . - 

Responae: The aulhorities under 
whlcb the NESHAPI and indoor radon 
&&ICE me piomulaatedaiq entin,fy 
different Thr SPA d w  not h e  t* . . 
a u W . &  lo;mnndate ,Moor radon : 

,leuela It6 guldanm to &meoycrs  is .. 
basdon a oingle ecrsening . ' . 
measnrament the pmtoaala for w6ich ~ ' 

are designed not to provide an average 
exposure level but a maximurn exoosure 
le;eL Therefore, cornpansan w~m'lhe 
limits established by the NESHAP is 
invalid. 

Comment Regulations that have the 
effect of fominn use of control 
technology areclearly inappmpriate 
where the technolorn has not been 
shown to be cumnUy available. 

Resoonse: CAA section 112 reauires 
EPA io set a safe or acceptable level 
without regard to the availability of 
control technolonv. Nevertheless. as a 
practical matter,-hhile NESHAPs allow 
for use of new technologies, none of the 
oromulnated N E S W  reauires the 
2eveloI;ment of new techbiogies. 

Comment A strong regulatory stance 
by the EPA In requiring pollution 
controls will act to stimulate innovation. 
reduce prices via increased sales of 
control technologies and processes, and 
reduce risk. 

Response: This stimulation of 
innovation and orice comrretition in the 
eflluent contsulindustry, while a 
laudable public goal is not a 
reuuirement under section 112 of the 
A& Rather. Ihe purpose and focus of 
hFSIW8 is to pmtect public health 
withan ample margin of safety. 

Comment EPA should include 
avoided costs, e.g. possible tort 
ludgments. including punifhe damages. 
in d e t e r m i n i  the level of the final 
standard aide ample mugin of safely 
step of the decision-making process. 

&sponse: in theory,  the^^^ agrees. 
However. a s  a practical matter, it ia 
often difflcult (b arrive at  even an 
eppmdmatlon of avoided costs when 
deslinn with specific source catenories. 
They are s h d y  too speculative.- 
especially p e n  that the source 
categories are offen comprised of 
thousands of indlvidud facilities. 

Comment Cost as used in the ample 
magin of safety discussion should 
include ell of the costs identifiable with 
the decisioo; thin would include value of 
h e  facility, economiceffects on the 
commonitv, and social effecfs of labor 
I(ncedisliC&tiim: ' 

RZ.spous~. To tbb ext& that the EPA 
ia 'eb~e to develop qua t ie l ive  estimatee 
ofthesa @b. thex pre considered 
.pursuant to' the dedsionmaking 
process. Hoivever;es &dy noted. 
au& costs are often only available, if at  
a& aa rough gualltaMveastimated. 

Cbmmi,n~. lnd$stiy mhould.meet the 
criteria @ e s ~ , o f  costs of 

teohnof&cn feasibUty. , . 

Respon~: Tbs EPA agrees with 
respect to meeting the levels determined 
to be "safe? The EPA dieagrees w l h  



t'mi*a?u k@i . ,  i 
'.ass.'.. - - . - - - - . . - . . - . . . . . . . 

?espect to the dstpnoi~aiion i f  3.1 
needed ample margin of safety. 

Commenk Fundamental faimers 
prohibits the EPA fmm imposing 
convols that cost more than some 
ceiling amount per estimated death 
prevented. 

Response: Since the Vinyl Chloride 
decision precludes consideration of cost 
when determining what constitutes 
"safe," all sources must meet the 
standards or utilize controls to the 
degree necessary to bring their 
emissions into compliance, regardless of 
the cost. 

Comment: EPA has not explained the 
basis for abandoning the existing 
regulatory program for uranium mill 
tailings disposal in favor of regulation 
under the CAA. The UMTRCA, passed 
subsequent to the CAA, provides 
fiexibilitv. 

~esponse: The Administrator has 
determined not to defer to other 
r eda to rv  authorities when the risk 
merits issuance of a NESHAP under 
section 112 of the Act. However. the 
requirements of the other regulations 
must still be met  

Commenb If post-closure emissiona 
are to be actively regulated under the 
standard, the EPA should address 
financial assurances for evaluation. 
monitoring, reporting, facility 
modification request and remedial 
actions. 

Response: Given the one-time nature 
of the'post-c!osure monitoring 
requirements for phosphogypsum stacks 
and uranium mill tailings disposal sites. 
the EPA does not believe that the small 
financial burden requires specific 
financial assurancereouirements. 
Details of monitoring &d reporting 
requirements are included in the 
appropriate Subparts. 

Commenb The proposal Fails to 
address theoocupational dose 
increment reaultinn fmm the installation. 
lperatiw. and maktenanae of the 
additional equipment and systems 
required for compliance: the collective 
occupational exposures required for 
some of these a d d t t h h  will be at higher 
individual doses and.of nlgniflcantly 
more consequence BPn the questionable 
savings in poblic rlsB 

Response: The tack of spw@c 
instances makes it imposeible to fully 
a d h s  this concern The PBA is not. 
aware of any instance where a W H A P  
will require emission controls that wiU 
result h a  siunificant occu~attonai 
exposure. wibern cbn(mls&ay be 
required for; example at  elemental 
phosphaurplan(s;they Supple~ent or 
replaca existing, lesteffetive. contmlr. 
The exposure resultirtgfrorn installation 
should be Kllnimal since the pmcess will 

be shut do- and exposores m i w e &  
during maintenance should be 
compareble. 

Comment Consideration should be 
given to whether public welfare would 
nor be improved by divenira moneys 
from reguiatory procedures mth  no  
measurable effect on human health, to 
research efforts, whicb have resulted in 
considerable advsntages to the public 
health and well being. Human costs to 
those dependent on the industrv as well 
as other adverse environmental 
repercussions caused by a shift away 
from nuclear power toward more 

- 

polluting technologies, will far outweigh 
any theoretical public health benefit. 

Response: The suggested cost-benefit 
determination is outside the purview of 
the Agency. However. given the 
concerns of the National institutes of 
Health that health care may be affected 
EPA bas agreed to reconsider (his issue. 

CommenL: The statement that demand 
for nuclear energy is on tbe decline due 
to reduced demand for nuclear 
generated electricity ia fallacious. Also. 
while the analysis recognizes that these 
redat ions  will worsen the alreadv 
w&k position of the domestic ura&um 
industry, it does not examine the 
adverse effects that will have on the 
national trade deficit. 

Response: Imported uranium is a 
trivial component of the United States 
trade deficit 

Comment The EPA estimates costs 
associated with the alternative 
regulatory approaches for each source 
category but the total fuel cycle cost will 
be passed through to nuclear utilities 
and should be assessed on that basis. 
Thin includes s o n s  under aubparZs'B, 
H, I. K, R S. T, and W. 

Response: Costs associated with the 
final t h e  are not s i g a c a n t  compared 
witb the totalfuel cycle costs. There 
would-be no significant impacts. 

A. Docket 

The docket ia an organized and 
complete He of all information 
considered by EPA in the development 
of the standards. The docket allows 
interested Demons to identify and locate 
documentdso they can effeciively 
partidpats in the rulemaldag pmcesa It 
also serves as the record for iudiciel 
- - . . - . . 

Ranocrl~ts of the h e ~ - d l  written 
statements: &e ~ ~ e n c y ' r  fe&me to . 
commenta Xnd o h  ralevant 
documents have been placed im the 
docket and a* available fbr irmpectim 
and copying during n o w e l  working 
hours. 

B, h e m /  h v i s i m e  

Except where otherwise specifically 
stated. the general pmvisions of 40 CFR 
part 81, subpart A apply to all sources 
regulated by this rule. 

C. Paperwork Reduction Act 

The information collection 
requirements in this final rule have been 
approved by the Office of Managemern 
and Budget [OMFJ) under the Paperwork 
Reduction Act. 44 U.S.C. 35M e l  seq. and 
have been assigned OMB control 
number 2080-0191. 

D. Executive Order 122% 
Under Executive Order 12291, EPA is 

required to judge whether this regulation 
is a "majar rule" and therefore subject 
to certain requirements of the Order. 
The EPA has determined that 
regulations promulgated today will 
result in none of the adverse economic 
effects set fonh in section 1 of the Order 
as grounds for fin* a regulation to be 
a "major rule." These regulations are not 
major because [I) nationwide m u a l  
compliance costs do not meet the $100 
million threshold; (2) the regutations do 
not significantly increase prices or 
production costs: and (31 the regulations 
do nnf cause sixnificant adverse effects 
on domestic competition. employment. 
investment, productivity, innovation, or 
com~etit im'm foreim markets, 

.Ail of the final regulations presented 
in this notice were submitted to OMB for 
review as required by Executive Order 
12291. Any written comments from OMB 
to EPA and any mitten EPA response to 
those comments has been included in 
the docket 

E. Regulatory Flexibility Analysis 
Section WM of the Regulatory 

Flexibility Act 5 U.S.C. 693, requires 
EPA to and make available for 
comment an "initial regulatory 
nexibilitv analvsis" in connection witb 
any rulelhaking for which there is a 
statutow requirement that a general 
notice o i  rulemaking be 
published The "initial regulatory 
nexibilitv analvsis" describes the effect 
of the proposeci rule on small business 
entitie* 

However. section W(b) of the 
Regulatory Flexibility Act provides that 
section 608 "sM not apply to any 
proposed . . . rule if the head of the 
b e n c y  osrtifies that tke nJawitl not  if 
promulgated have a significant 
economic impact on a substantial 
number of small entities." 

EPA believea that uirtuallf all small 
bu4inessea are currently & compMance 
with these &a In additioa EPA haa 
placed reporting exemptlolui in the rule 



- 
ror NRC-licensees (D h i t  ~IW aaant of of p d 6 L  Tim €dhmnq t-r ahd l  ( 2 )Tbcna~cu f Ihpe r son  
paperwork that would be required by have the fdlovin~ s& msadoar resoons~ble h tbe a o e r a h  d aha - .  " 
Lbe smaner operators. Therefore. thii (a) Active mine means an 
rule will have little or no impact on u n d n g r r m n d ~ m i n e & & u  
small businesses. A small hnainess is bda(l &ted to aUor woken  to 
one that has 750 employees or fewer. enter tk mias for any parpose. conducted and tbt dose calculated ming 

For the preceding r e a q  I cRtify [b) mech've dan equivalenl meaw the procedures in O 81.23. 
that this rule will not have nigndkant th. -afthe prodm of a- [4] A list of the stacks or vents or econamic impact on a wbstantial dose pad ~ppmpriate fadors.ta acmw~t other points where radioactive materials 
number of small entities. for differma m biobgial are released to the ahnosohera 
LktdSubjedsin88CFRPart61 
Aii pollution cnntml, Arsenic, 

Asbestos. Beryllium. Benzene 
Incorporation by reference. Mercury. 
Radionuclides. Ti j l  chi&&. 

Da*& oc&?r SL m a  
-C.Ilranb.a. 
Acting Adminktmtm 

Part 81 of chapter I of title 40 of the 
Code of Federal Regulations is amended 
as follows: 

effechveness due to the qnatity d 
radiation and its distribuw in the body 
of referem man. ?As unit of the 
effective dose equivalent is tha rein The 
method fm catculablng e f f b  dose 
equivalent and the dtdnitim of 
reference man an d i n e d  & the 

including their locatioq rhameter, flow 
rate, effluent temperature and release 
height 

I51 A description of the effluent 
contioh that are used rn each stack 
vent or other release pow and the 
effluent wn@nl.a uPed-hkh the mine 
and an estimate of the e f fkhcy  of e&h 
c m k d  method m devke. 

No. 28. 
[c) r m d e b  umnimn mine means 

a man-made undenuonnd excavation 

(6) O W  fmm h p o a t t s  of 
release to the nearest residence. school 
b u s i m  a offirr and Lbe nearesr farms 
produch  regebb&, miQ and meat made for Lbe p&e of removing 

materid omtaining uranium for dm PART 61--[AMENDfDI (71 l%e v a h  used for an other WF 

supptied in@ W ~ r s  far the 1. The aufbmity dtation for part m 
contimu to read ar M o n a :  

A- 42 U.S.C. 7401, P ~ Z  7414.741s 
m. 

2. Part 81 is amended by revising 
subparts & H. I, K and W and by add- 
subparts B and T to read as fdowa. 
These snbparts are dective December 
15, IgW. Subpart I is stayed untn March 

computer mad& (e.8.. metwmlogkal 
data) aml tba solau af these d e h  

(8) Each report shall be dgned m d  
dated by a cmporate ofacer in charge of 
the fa& and contain the followinn 

air fmm an d e g r a m d  manilrm & 
shaUaotexceedt&ueemountl(ha( 
would aose my member d the & 

declaratf& immediately above thu " 
s i g n a m  line: 7 certify under penalty of 
law that I have penonally examined 
and am famOiar with the information 

toreaiveio&yearancfkdi&dnm 
equivalent of 10 mcm/y. 

[a) Compliance with the eausion 
standard in this suboart ahpll be 

submitted herein and h a d  on my 
inquiry of those individuals immdd ia~e~~  
responsible for obtaining the 
infarmation. I believe h a t  the submitted 

Subpati 8-thlbml Emlsslon 
Standard. tor Radon €miasions From 
Underground Wanturn Mlma 

determined and the'ef~ective d u e  
eqlrivalent calculated by the EPA 
mmnuter code COMPLY-R Ao idormatbdir true, accurate and 

completaI am aware that there are Sec 
61.20 Designation of facilities. 
81.21 Definitions 
61.22 Stadad 
61.23 D e - M ~ c k  
61.24 Annual rpparting quiremen& 
El.% Rewrdkeeping requiremenla. 
8l.m lkemption fmm the reporCmg wd 

tesrinsqnimm& d4E CFR m.10 

661.29 W o l l a c J W r  
The prorridoruoftM.mbpestus 

applicable tn the o w n s  a r v t a o f  
an active mde- usniu. m h e  
which: 

under(pound uranium mine clwner or 
operator shall c ab l a t e  the source tenw 
to be used for input into COMPLY-R by 
conducting testing in ecc~ntaoca with 
the procedures described in Appendix B, 
Method 115, or 

[bl Owners or ooeraton may 

sig&cant penalties for submitting Ialse 
information induding the poeshlty of 
fine and imedsonmenl See. 18 U.SC. 
1m." 
[b) If the facility in rmt in oompliamz 

withtheemisrimstPndardoftEt2Zin 
the cplendar mar a w e d  by the report d&nonsbate c& withihe 

emission standard in this subpart the facility &t thn co&ce 
. 

r e p o m  to h e  Addohbator M a 
m ~ t h l y  h in6armtioll luted in 
paragraph (a) of (hir fm the 
prscedissmrmrkTbeIerepart.will 
start (h. matth i m n b d & ~  f o l h k s  

through the use of co- &A& W 
are equivalent to COMPLY-R'provided 
that the model has received prior 
a p p m d  nl WA hedqnatte~ EPA 
may apprmaa model in rhds or m parl 
admarlindti(.nretarrmdsc the aubmittd d the annualttat- for-dm 

year in noncom~liana red wi l l  ill dua 
[a) HM mined, will d m  orb 

designed to mine over 1W.W ton. d 
30 days id- the Bid of each 
m o a h ' l h h W l d d r e p a ( i n g  
w i l l c o o t i n v M ( i l t h e ~ t o r h a r  

ore durinn the life of tbs miaa: a 
(b) Has-had or vin have an awnal om 

production tala m a t a  than lO.aX, tons. 
a&& &ate and re& ibaredt. 
of the compliance calculations in ndh. 

u d e n  it un be-&maubaled to EPA 
that the mim wdl not exceed M a 1  as 
productioa d l m m O  tau d m  tbs life 

[a)oftbi . .ect im.kth)) .b&b;hali  
also in&& Ob. fdadng infamation: 

" 
of the mlnc 

peur WUWU 

A.nradiotM;*sll~IIo: 

coverthe aadrsioosofadmdwnar 

defined &re have the rnesning g h n  
them in the & a n  Air Ad  a mbparl A 

also ind~&il;l fob*rirap - K 
[I) The name and location of the mha 



flow rates Ihn,ngb pipes and small 
vents. 

(iii] The frequency of the flow rate 
measurements shall depend upon the 
variability of the effluent flow rate. For 
variable flow rates, continuous or 

(21 If the faciliw is under a iudi~ias or (a] Efeclive dose equivaient means 
the sum of the products of absorbed 

~ ~ 

aiminisnative eljotcement decrec iht: 
report will describe the facilities dose and aonrooriate factors to account 
performance under the terms of the 
decree. 

(cl The first report will cover the 
emissions of calendar year 1990. 

for &~ere&es h biological 
effectiveness due to the quality of 
radiation and its &stnhution in the body 
of reference man. The unit of the 
effective dose equivalent is the rem. For 
purposes of this subpart. doses caused 
by radon-222 and its respective decay 

frequent flow rate measurements shall 
be made. For relatively constant flow (Approved by the Office of ~anagement and 

Budget under Convol Number z w a  1 rates only periodic measurements are 
necessary. 

products formed after the radon is (2) Radionuclides shall he dtrectly 
monitored or exbacted, collected and 

. . 

The owner or operator of a mine must 
mnintain records documenung the 

&leased from the faciliry are not 
included. The method for calculating 
effective dooe equivalent and the 
def i t ion of reference man are outlined 
in the international Commiosion on 
Radiolomcal Protection's Publication 

measured using the following methods: 
(i) Reference Method 1 of Appendix A 

part 80 shall be used to select 
monitoring or sampling sites. 

(ii) The efiluent stream shall be 
directlv monitored continuouslv with an 

source of inout oarameters including the 
results of ali measurements upon w&cb 
they are based, the calculations and/or 
analytical methods used to derive 
values for input parameters, and the 

- 
No. 26. 

[h) Facility means all buildings, 
structures and ooerations on one 

procedure used to determine 
in-linehetector or representati;e 
samples of the ellluent smam shall he 

compliance. In addition, the 
documentation should be sufficient to contiguous site. 

(c) Radionuclide means a type of wit6drawn continuouslv from the allow an independent auditor to verity 
the accuracy of the determination made 
concerning the facility's compliance 
with the standard. These records must 
he kept at the mine or by the owner or 

sampling site fouowing-the guidance 
presented in ANSIN13.1-1989 "Cuide to 
Sampling Airborne Radioactive 
Matenals in Nuclear Facilities" 
(including the guidance presented in 
Appendix A of ANSIN13.1) 
(incorporated by reference--9ee 1 61.18) 

atom which snontaneouslv uidemoes 
radioactive d;cay. 

- 
[d) Residence means any home, 

house, enartment bulldim, or other 
place of dwelling which is occupied 
during any portion of the relevant year. 

operator for at least five yean and unon 
r&uest be made availabie for inspe&ion 
by the Administrator, or his authorized O 61.92 SUndard 

Emissions of radionuclides to the 
The requirements for continuous 
sampliw are applicable to batch 

representative. 

9 61.26 Exempt(on from the npwtlw and 
tertlng ngulnmenla of M CFR 61.10. 

ambient air from Department of Energy 
facilities sball not exceed those amounts 
that would cause any member of the 
public to receive in any year an effective 

processes when the unit is in operation 
Periodic s a m p k  [grab samples] may 
be used only with EPA's prior sppmval. All facilities desimated under this 

subpart are exemp;from the reporting 
requirements of 40 CFR 81.10. 

Such an~roval  mav be manted in cases 
dose equivalent of 10 G m l y r .  where ;ontinuwasam~ling is not 

practical and radionuclide emission D 61.93 Emtulon monltcrlng and teal 
P-- 

Subpart H-Natlonal Emlaalon rates are relativelv constant. In such 
Standards for Emlaalona of cases, g ~ a b  aampks shall be collected 

with sufficient frequency so as to (a) To determine compliance with the 
standard, radionuclide emissionn shall 
be determined and effective dose 
equivalent values to members of the 
~ u h l i c  calculated usinn EPA aoomved 

... .. 
Radlonuclldea Other Than Radon From 
Department of Energy Facllltles provide a represe&atlvi sample of the 

emissions. 
(iii) Radionuclides shall be collected 

and measured usim procedures based 
81.90 Designation of facilities. 
61.91 Definitions. sampling procedures, computeirnodels 

CAP-88 or AJRDOS-PC, or other 
procedures for which EPA has granted 
prior approval. DOE facilities for which 
the maximally exposed individual Uves 
within 3 kilometers of all sources of 
emissions in the facility, may use EPA's 
COMPLY model and associated 

~ - . ~~ ~ 

61.92 Standard. 
81.93 Emissions monitoring and test 

procedures. 
81.94 Compliance and reporting. 
81.9% Recordkeeping requirements. 
81.98 Applications to conshvct or modify. 
81.97 Exemption from the reporting and 

testing requiremenla of 40 CFR 01.10. 

on the principles ormeasurement 
described in Appendix B. Method 114. 
Use of methods based onprinciples of 
measurement different from those 
described in Appendix B. Method 114 
must have pri&approval from the 
Administrator. EF'A reserves the right to 
approve measurement procedures. 

(iv) A quality assurance program shall 
be conducted that meets the 

procedures for determinIng dose for 
purposes of compliance. 

(b) Radionuclide emission rates from 
point sources (stacks or vents) shaU be 
measured in accordance with the 
following requirements or other 
procedures for which EPA has granted 

5 61.90 DelignaUon of t.dlltka 

The provisions of this subpart apply 
to operations at any facility owned or 
operated by the Department of Energy 
that emits any radionuclide other than 

performance requirements descr~hed in 
Ao~endix B. Method 114. - - 

(31 When it is impractical to measure 
radon-222 and radon-220 into the air. 
except that (his subpart does not apply 
to disposal at  facilities subiect to 40 CFR 

the effluent flow rate at  an existmg 
source in accordance with the 
requirements of paragraph (b)(l) of this 
seclion or to monitor or sample an 
effluent stream at an existing source in 

prior approval: 
(1) Efnuent flow rate measurements 

shall be  made using the following part fill. subpart B or 40 C& part 192. 

g ~ 1 . ~ 1  D e r n t t l o ~  methods: 
[il Reference Method 2 of Appendix A 

to part 80 shall be used to determine 
accordance with the site seliction and 

As used in this subpart all terms not 
defined here have the meaning riven 

sample extraction requirements of 
paramaoh fb1121 of this section. the veiocitv and volumetric flow rates for - . ... 

them in the Clean Air Act oi  4iJ-m part stacksand lame vents. iaclliky owner or operator may use 
E l ,  subpart A. The following terms sbaU (ii) Reference Method 2.4 of Appendix alternative effluent flow rate 
have the following specific meanings: A tdpart 80 shall be used to me&me measurement pmcedures or site 



seiedion and mrnple extrsction 
procedures provided thai: 

ti1 It can shown that the -- 
'egmr-ta ofparaeapb (b) [I) 01 (2) 
of th i~  secuon are impractical far thr  - -  -- 
effluent stream. 

[ii) The alternative procedure will not 
s i d c a n t l y  underestimate the 
emissions 

liii) The alternative procedwe is fully 
documented. 

[ivFThe owner or operator has 
received prior approval from EPh. 

(4l(i) Radionuclide emission 
masmements in co rdmame  with the 
requirements ofperagreph fb) of this 
section shalt be made et an release 
point. which have a potential to 
discbarge radiomdides into the air in 
quantitiw which could ceuse an 
efIectiw dore eqnivah t  in excess of 1% 
of the atanctarb M radbmctidcs d c h  
codd umbibute greeter Lhan la af the 
potential effectivedm eqlaivaknt for a 
release pdnt W b reamed. With 
prior FPA e m 4  DOE m y  detnmine 
these emusions tkm&alterrtPriee 
procedures. For ocbarelaue points 
wbicb have s potcotid to &BB 
radionndidr?. mto iha .in, m& 
confirmntnry mcawmamnta shll ba 
made to vni fy  Lba low & i  

( i i ) T o ~ w b c t h a a ~  
paiot is rubiect to the emikon 
J=mm.ment requiremmh of pl.-h 
(bl of this sectiw. it i. n e m s y  r 
e v a h t e  tbe potentiPl Ic~lPdraMldide 
emisaiana for that rekeae psinb. In 
e~ahurting thepotenu d o releare 
point to dis- rsdicllruclih binto tbe 
airfor tbepurpooesofthis sectiqthe 
estimated radionuclide release re& 
ehall be based on the discharge of the 
eMuent stream that would reauk if all 
poUutiw control equip- did not 
exist, butthe f d t i e s  aperatmns w w  
athenwine narmaL 

(51 Env~romnental meanurements of 
radionuclide air cmcenhrtions at 
critical receptor locatiorm may he used 
as  an alternative to ah dispersian. 
caldations in demonsfrating 
compliance with the standardif the 
owner or opemtor meets the foffo- 
criteria: 

fil The air at the poW ofmeaswment 
shall be contirmonsFyssmpled ibr 
cdlection of dm. 

(ii) Those radimmcIides fmm 
the facility, wbich ue the major 
co&tihrtms to tht tRrrc(ive dose 
e q u i ~ l a a  mwi be coDecied and 
m e a o m r d u p w t d t h a ~ a l  
measmenmi program. 

(iii) Radioonctide contentntiorrs 
whichivooL1cnnrean~v11dcse 
equivahnk of 1mL d i b e  steadmd All 
be readily detectable mxl 
distingubbsMe from hckgramd 

fii) Pi& mesured radio 
concwhariom shaR be cmnpared to the 
COncRlhation levels in Tabk z of 
Appendix E to determine cwrpliance 
With the standad. In the CRSe of 
multiple redionucfides being released 
from a facilir)., cmplianm shan be 
demonseated if the vatue for all 
radionnclides is less than the 
concentration Ievet in Table 2, and the 
sum of the fractions that n d t  when 
each rneasmd concenbafidn mhre is 
divided by the d u e  in Tabk 2 for each 
radionuclide is less then 1. 
(v) A queNtg a f s m n n  program shall 

be conducted that w e t s  (hc 
performance requiremRlts dexribed in 
Appendix 8. Method 114. 

(vi) Use of enwomentat  
measurements to demonshate 
compliance with the standard is meet 
to prior approval of EPA. Applications 
forapproval shaH include a detailed 
description of the sampling and 
analytical methodoIogy and show how 
the abave criteria will be met. 

O6U4 Coap lhremdrepo~  
(a) Compliance with this standerd 

shall be determined by calcuIatingthe 
highest effective dose equivalent to any 
member of the public at any offsite point 
where there is a residence. schooL 
husiness or office. The owners or 
operators of each facility shaQ submit 
an annual report to both EPA 
headquarters and tbc appropriate 
regional office by June 30 w& 
hcLPrbee b beresults af the rnaut- as 
ruaded in DOE'S E f h m i  Infarmalim 
System and the done dmbtioorr  
r e q u i d  by $ BlSte]  for &a p v i o u s  
caLndan yesr. 

Lb)lneWitioatochar , d 
paragraph (a) of 
report shall i d d e  tbe fob* 
Mamatao: 
Ilt%nama.ndhcPcanofIba 

facitiiy. 
(2) A list of ihe radb.cti~ IMhrkb 

used at IbafPoLty. 
(3) A hmiptim aftbe handling emf 

processing that Iba rndbdive aata+als 
deqma t tb f ac i i i@.  

14) A A of the etaclrs or  lcnb or 
other poinb whcr. mdDsctirtrnstedols 
are releami to tke a-e 

(5) A description of the eftloeat 
controls that are used on eerh *ti, 
vent  a o h r  release paint aad an 
estimathdtb. of mdtcmlml 
device. 

r 6 ) I I k b n c a s ~ t h e ~ a C  
releesa lo t)la neerest rrsidsnn, dm#, 
bushnsa or  &ce and tha neerat tam 
producing vegetables. mi&, and meat 

~ l h c  vatesa ased h a l t  other user- 
supp)Iafmptpsnametenrforths 

mwdefs (e.g.. meteomlogical 
date) and the source of these data. 

(8) A brief desniption of an 
construction andmodifications which 
were completed in the calendar year for 
which the report is prepared, but for 
which the requizanent to apply for 
approval to constmd or modify was 
waived under O m.98 and associated ' 
documentation developd by DOE to 
support the waiver. EPA reserves the 
right to require that DOE send to EPA all 
the information that normally would be 
required in an application to construct 
or modify. following receipt of the 
description and supporting, 
documentation 

191 Each report shalt be signed and 
dated by a corporataoffumr or public 
official in charge of tha fadlily and 
contain the foUowQ declaration 
immediately shove the signature Line: "I 
certify lmder p* of law that I have 
pers~lplly eramind end am familiar 
with th information submitted herein 
end baaed an my inquiry of those 
individuals irnmediakly respmsible fru 
obt- the inlamatim. 1 balieva that 
the submitted information is tme, 
accurate and complete. I am aware that 
thare are significant penalties for 
subrm'ning false information including 
the posaibitity of fme and imprkonment. 
See. lfs U S C  10OL" 

(c) If the Fpp?iiy h not in compliance 
with the emission limits of 5 81.92 in the 
catendar year cwered by the repolt, 
then the facilitymust commence 
reporting to the Adminishator on a 
monthly basis the information Fisted m 
paragraph [bl of this section, for the 
preceding manth Thes% reporta wiU 
start the month immediately following 
the submittal of the annual report for the 
year ia noncomplience and will be due 
30 days following the end ofeach 
month. Thi8 inoeased level of reporhng 
will continue unhl tke Administrator has 
determined that tha monthty reports ere 
no b r  nec~saary. ln addition to ail 
the information required in paragraph 
(b) of this section, monthly reports ahaU 
a h  indude rba fdlowing information: 

tl)AUmnbubmo(hachangesin 
opaationofthef.db~thatdbe.?s 
are beimj in- Lo bmg the facility 
into mgpbme 

(2) If the 1- is under a pdiciaj or 
admini.(rstlpa enfrmrmnt de-, I k e  
report wilt desoibe the kdlities 
performance under the terms af the 
decree. 

(dl In those kntemces wtrere the 
i n fms tmn  requested is dassified, sncL 
i n h t i o n  rviR be made available to 
EPA q m & e  h the report and will 
be bmcVed onf m m t d e d  eccording to 



applicable security and class*cacion 
teguietions and requirementa. 

Subpart C--Nstlonal Embbn commias~on. agency, offica, bureau or 
Standards for Radlonuclldo Embdona other unit of the go\ernment of the 
From FaclliUea Ucenwd by UH United States of America except for 
Nuclear Regulatory Commlsslon and factlities owned or operated by the 
Federal Facilities Not Covered bv Department of Enemy. 

(Appmved by the Oflice of Management and 
Budget under Control Number 208061m.) 

8 61.95 Recwdkwplng nqutnmefit% 
All facilities must maintain records 

documenting the source of input 
parameters including the results of all 
measurements upon which they are 
based, the calculations and/or 
analytical methods used to derive 
values for input parameters, and the 
procedure used to determine effective 

(e) NRc-limn~edfocilit~ means any 
facility licensed by the Nuclear 
Regulatory Commission or any 
Agreement State to receive title to. 
receive, possess, use, h.ansfer, or deliver ' 
any source. by-product, or special 
nuclear material. 

(0 Rodionuclide means a type of atom 
which spontaneously undergoes 
radioactive decay. 

9 6t.102 StWdard 

Sec 
81.1W Applicability. 
61.101 Definitions. 
61.102 Standard 
61.103 Determining compliance. 
6l.lC.i Repotting requirements. 
61.105 Recordkeepiw raquirementa 
6l. lW Applications to conshvct or modify. 
61.1W Emission determination 
81.108 Exemption fmm the reporting and 

testing requirements of 40 CFR 61.10. 

dose equivalent. This documentation 
should be sufficient to allow an 
independent auditor to verify the 
accuracy of the determination made la1 Emissions of radionuclides. 
concerning the facility's com~liance including iodine, to the ambient air from 

a facility regulated under this subpart 
shall not exceed those amounts that 

The provisions of this subpart apply 
to Nuclear Regulatory Commission- 
licensed faciiltiea and to facilities 

with the siandard. Th-ese recbrds must 
be kept at the site of the faclhty for at 
least five years a n d  upon reauist, be would cause any member of the public 

to receive in any year an effective dose 
owned or operated by any Federal 
anencv other than the Department of made avaaable for inipection by the 

Adminisfrator, or his authorized equivalent of 10 &emlyr. 
(b) Emissions of iodine to the ambient 

air fmm a facility regulated under this 
subpart shall not exceed those amounts 
that would cause any member of the 

Get&, except that this h b p a n  does 
not apply to disposal at facilities 
regulated under 40 CFR part 191, subpart 
6, or to any uranium mill tallings pile 
after it has been disposed of under 40 

representative. 

4 61.88 Appllcattons to construct or 
modliy. 

In addition to any activity that is 
defined as construction under 40 CFR 

p u b k  to receive in any year an effective 
dose equivaleht of 3 m m l y r .  acceierators.or to any ~ ~ c - x c e n s e e  part 81, subpart A, anv fabrication. that possesses and uses radionuclides 

only in the form of sealed sources. 

?6l.l01 D.Rnltlonr. 
As used in this subpart all terms not 

defined here have the meaninn mven 

erection or installation of a new building 
or structure within a facil~ty that emits 

- .  
(a) Compliance with the emission 

standard in this subpart shall be radionuclides is also defined as new 
construction for purposes of 40 CFR part 
61, Subpart A. 

determined throunh-the use of either the 
EPA wmputer coie COMPLY or the 
alternative requirements of Appendix E (bl application for approval under 

B 61.07 or notification of srertup under 
D 61.09 does not need to be filed for any 

them in the Clean Air Act or &Lpart A 
of part 81. The following terms shall 
have the following specific meanings: 

(a) Agreement Stote means a State 
with which the Atomic Energy 
Commission or the Nuclear Regulatory 
Commission has entered into an 

Facilities edit ing radionuclid& not 
listed in COMPLY or Appendix E shall 
contact EPA to receive the information new construction of or modification 

within an existing facility if the effective 
dose equivalent, caused by all emissions 

needed to determine dose. The source 
terms to be used for input into COMPLY 
shall be determined though the use of 
the measurement procedures listed in 

from the new constructionor 
modification, is less, than 1% of the 
standard prescribed in P 61.92. For 

effective amement  under subsection 
274(b) of &e Atomic Enegy Act of1954. 4 61.107 or the emission factors in 
as amended. Appendix D or thmugh alternative 

Ibl Effective dose eouivolent means procedures for which EPA has granted 
pwposes of this paragraph the effective 
dose equivalent shall be calculated 
using the source term derived using 
Appendix D as input to the dispersion 
and other computer models described in 
B 61.93. DOE may, with prior approval 
from EPA, use another procedure for 
es t imat i i  the source tenn for use in this 

. . ,, 
the sum of the producis of absorbed 
dose and appropriate factors to account 
for differences in biological 
effectiveness due to the quality of 
radiation and it. distribution in the body 
of reference man. The unit of the 
effective dose equivalent is the rem. For 
purposes of this subpart doses caused 
by radon-222 andit. decay product. 
formed after the radon is released from 
the facility are not Included. The method 
for calculating effective dose equivalent 
and the definition of reference man are 
outlined in the International 
Commission on Radiological 
Protection's Publication No. 28. 

(c) Facility means all buildings, 
structures and operations on one 
contiguous site. 

(d) Fedeml facility means any facility 
owned or operated by any department 

prior approval: or, 
(b) Facilities may demonstrate 

compliance with the emission standard 
in this subpart thmugh the use of 
computer models that are equivalent to 
COMPLY, provided that the model has 
received prior approval fmm EPA 
headquarters. Any facility using a model 
other than COMPLY must file an annual 
report EPA may approve an alternative 
model in whole or in part and may limit 
its use to specific circumstances. 

paragraph. A facility is eligible for this 
exemption only if, based on its last 
annual reportthe facility is in 
compliance with tbis subpart 

(c)  Conditions to approvals granted 
under 5 81.08 will not contain 
requirements for post appmval reporting 
on operating conditions beyond those 
specified in D 61.84. 

. . 

(a) The owner or operator of a facility 
subject to this subpart must submit an 
annual r e ~ o r t  to the EPA coverim the D61.97 E x n n p t h  hwn the nportlnp and 

tertlw nq-b of CFR 61.10. emissioMof a calendar year by  arch 
31 of the following year. 

(1) Tha report or application for 
approval to construct or modify as 

All facilities desimated under tbis 
subpart are exempt"fmm the reporting 
requirements of 40 CFR 61.10. 



I I Rules and Remlatioas 
- -- 

must be kept at the slte of the f a c ~ i ~ t y  for 
at least five years and umn request be 

required by 4C CFU par( 81, subpart A 
and DBLmmplamdatbefd 

immediately above the signature line: "I 
certifv u n d e r m l t r o C I a w  that f b a w  
pn&aliy memineb and am familiar 
with the infarmslion wbmined herein 

made avaitable for imP;ction by the 
Administrstor, or his authorized 11) The name OF the f d i t y .  

I l i )  Thename ol t h e m  
responsible for the oouat im of tbe 

and based on rnp inquiry d &me 
individua). irmnediatefy responsible for 
obtaining the information. I believe that 
the submitted information is true, 
accurate and comolete. I am aware that 

representative. 

5 6l.tO6 Appllcatians to consirucl w 
m=W. 

(a1 In addition to snv activihr that is 

facility and the name oE tix pemm 
preparing the report (if diUerent). 

(iii) The hca t iw of the facility. 
includii  suite andlor b u i m  number. 
street. city. county, state. and zip c o d e  

(iv) T h  mailing address of the 
facility, if different from item fi). 

[v) Alist of the radioactive mat&& 
used at the hciIity. 

(vi) A description of the handIing and 
processing that the radioactive materiaIs 
mdergo at the facility. 

(vii) A List of the stacks or vents M. 

other winfa where radioactive materials 

there are significkt penalties far 
submitting false information indndiw 

dekned as corstmti& onder kl CFR 
part 61, subpan A, any Lbrication. 
erectlon or installation of a new buildinz the oossi6ilitv of fme a d  imorisonm& - 
or structure within a facility is also 
defined as new construction for 
purposes of 40 CFR part B1, snhpart A. 

(bt An ao~fication under 6 61.07 does 
&&aunt that wouM &we kss than 
10% of the dosc stsndanl m P 61.102, a s  
determined by the compliance 
orocednres from 6 61.103ial, are exemvt 

not need to be Eled for any new 
construction of or modifica!tun w1t5.n 
an enshng faciilty if one of the 
following conmttona is met: 

(11 The effective dose equivalent 
calculated by using mehods descxbed 
in 9 8l.103. h a t  is caused by all 
emissions from the faality indudxq 
those potentiallv emitted bv the 

kom the repor!ing requirements cd 
. 

5 81.104(a]. Facil~ties shall amually 
are reieased to the atmosphere 

Ivii~lA description dthe effIuent 
make a new determination whether thev 
are exemp4 Gom reporting. 

(c) If the facihly is MI in compliice 
with the emission limits of D 61.102 in 

controls that are used on each. stack. 
vent or other release point and an 
estimate of the efficiency of each device 

lixl Distances from the point of 
the calendar year covered by the repoh 
the facility must report €0 Lhe 
Administrator on a monthly basis tba 
information listed in paragraph (a1 of 
this section, for the precediq month. 
These reports will start the month 
immediateh faEawinn the submittal of 

proposed new <onstruction-or 
modification. is iesa then 10% of the 
standard prescribed in $ 81.102. 

(2) The effective dose equivalent 
ca lah ted  by usirql methods desaibed 
in O 8 l . l a  that ia caused by all 
emissims from the new construction or 

releese to (he nearest m i h t c e .  schnoL 
busimsa or office and the nearest farms 
producing vegetables, milk and meat 

(x) 'Fhe effective dose equivalent 
calculated u* the compliance 
procedures in 5 Bf.103. 

(xi) Thephyaidfonn and quantity of 
each redionuclide emitted &am each 
stack vent or ather release point, and 
the method[s) by which these quantities 
were determined 

fxiil The volumefric Row, diameter, 

the ammal kport for h e  year in 
noncompliance and wil l  bedue 30 days 
followinn the end of each month. This momf~cauoa, IS less than 1% ol the itm~r 

presmbed ~n P 6l.lOL A laulity bs 
eliruble for *IS exwoDtton oniv li h e  

increesevd level of r e p o m  wiU 
continua until the Administreto, has 

fa&ity, based on its iast a n n d  report 
i s  in compliance with this subpart. 

5 6b107 Emtsaton d ~ i ~ o n .  
ta1.Facilit.r owners or operators may. 

determined &at the monthIy reports are 
no longernecessary. In ad&m to all 

emoent temperature, and release ha&( 
for each stack vent or other release 

the information required in p a g r a p h  
(a) of thia sectios monthly reports s W  
also include the foIInwing inf~natirm- 

111 AD controls or other chmee in 
point when? radioective materials are 
emitted, the method(s) by which these 
were demmined. 

(xiiii The height and width of each 
building h which radiomrclidea are 

opeiatim of the facirity that d be ar 
are being ins tded to bring the facility with Aonendix D. or other procedure for 

which @A haalpanted p&r apvoval into c&pliance. 
- 

(2) If the facility ip wder  a indicia1 IX 
adminisbative enforcement decree the 
report will describe the facilitiea 
performance under the terms of the 
decree. 

(dl 'Ihe first report wiU c o w  t b ~  
emissions of calendar year 1990. 

96LtOS -- 
emitted. 

[xivl The velnes used for d other 
(b) Radiooudide emiasion ra@ from 

paint sources leg. stack8 o r  vents) &all 
~ s e r - s & ~ ) k d  input parameters (c.g.. 
meteomlogical data) and the s o m  of 

be measured m iceordance with the 
following requirementr 

these data; (1) EfDnmt flow rate measurwnenls 
shah be made wing the foUowing (xv] A brief description ofaU 

coosbocticn and mdi5cotioos which methods: 
(i) Reference Method 2 of Appendix A 

to part 80 shan be used to determine 
velocity and volomebic flow rates for 
stacks and large vents. 

liil Reference Method 2Aof Appendix 

were comnieted in t b s d e n c h r  vuerfor 
which thc'repor( i s  prspared hi tm 
which the n q ~ m c a l  toapply for Tha owner o r  operator of any facilyr 

muat maintain records cbammEm the 
waived under section Bl.lOBi eh 
associated doamentation d e w b e d  bv 

source of input parsmetera indad& the 
results of all measurwents ulmn whicb 

A idpart 60 shall be used to measure 
flow rates through pipes and smaft 

the licensee to suppod the wah& EF'h 
r e s m s  the right to require that Ihe 
licensee send to EPA all the informaboa 

thev ant b a d .  the mkulatio~m andlor 
ans1yfkd mthodb nsed to derive 
valueo forhwt varamema and the 

. . .  
vents. 

liii) The freouencv of the Row raw that normally would be required in an 
application to construct or modify. 
foUaHliw receiot of the descrmtim and 

promiwe uded io delemine 
compliance. 'Ibis docmnmtstion s h d d  
be sufficient (o aDmv an independent 
auditor to rarify the eeemacy orthe 
detennlrmtlos medecymmbgt lm 
facilty's compliance mth the standard, 
a n d  if claimed quahficatlm lor 
e m n p t b a  Imm reparting. Them mcords 

m;a&cments shali depend upon !he 
variability of the effluent flow rate. Fc- 

sup& do/hmcntation. . 
(xvi) Each report shall be signed and 

nated by a coporale officer or p l b k  
official in charge of the facility snd 
contain the 1-dacluafia~ 

variahle flow rates. continuous m 
frequent flow rate-ts &!I 
be made. For relatively constant flow 
rates oniy periodic m&surements a" 
necessary. 



(2) Radionuclides shell ba directly livl. The o m e r  or ouerator has Ivl A aualitv assupance oronran shall . .  . 
monitored or extracred, collected, end received prior approval from EPA. be conductedUthat meeis ike " 
measured u s q  ihe foliowing methods: (4)[i) Rndionuclide emission performance requ~remenrs descr,he.i in 

( i )  Reference Method 1 of Appendix A measuramenis in conformance wlth the Auoendix 6, hlethod 114. 
part BO shall be used to select requirements of paragraph (b) of this 

section shall be made at all release 

. . 
(vi) Use of environmentat 

measurements to demonstrate 
compliance with the standard is subject 
to prior approval of EPA. Applications 
for approval shall include a detailed 
description of the sampling and 
analytical methodology and show how 
the above criteria will be met. 

mon~tor~ng or sampl~ng sites 
( i l l  The effluent sneam shall be 

d~rectly monitored cont~nuously uslnx 
ooints which have e ootentiat to 
'discharge radionuclides into the air in 
quantities which could cause an an in-line detector or reuresentitive - 

samples of the effluent stream shall be 
withdrawn continuously from the 

effective dose eouivalent in excess of 1% 
of the standard. 'hl radionuclidee which 
could contribute nreater than 10% of the samplinx site followinn~the midance 

presentLd in ANsINI~I-1969 "Cuide to 
Sampling A~rbome Radioactive 

potential effective dose equivalent for a 
release point shall be measured. For 

(c) The followiw facilities may use 
either the methodolog~es and quality Materials in Nuclear Facilities" other release ooints which have a assurance programs described.in - 
paragraph (b) of this section or may use 
the following: 

(1) Nuclear power reactors may 
determine their radionuclide emissions 
in conformanc,e with the Effluent 
Technical Specifications contained in 

[including the guidance presented in 
Appendix A of ANSlN13.1) 

potential to rilease radionuclides into 
the air, periodic confirmatory 
measurements should be made to verifv llncomorated bv reference--see 6 81.181. 

 he requiremenis for continuous - 
sampllng are applicable to batch 

the low emissions. 
liil To determine whether a release 

processes when-the unit is in operation. 
Periodic sampling [grab samples) may 
be used only with EPA's prior approval. 
Such ao~rnval  mav be manted in cases 

pokt  is subject to the emission 
measurement requirements of paragraph 
Ibl of this section it is necessarv to their Opera& License issued by the 

Nuclear Regulatnry Commission. In evaluate the potential for radionuclide 
emissions for that release point In 
evaluating the potential of a release 
point to dischme radionuclides into the 

where cbntin~oussampiin~ is not 
practical and radionuclide emission 

addition they may conduct a quality 
assurance program as described in the 
Nuclear Regulatnry Commission's 
Regulatory Guide 4.15 dated February 
1979. 

rates are reletiveiv constant. In such 
cases, grab samples shall be collected 
with sufficient frequency so as to air, the estimated radionuclide release 

rates shall be based on the discharge of 
the uncontrolled effluent stream into the 

.. 

(2) Fuel processing and fabrication 
plants and uranium hexaflunride plants 

provide a representative sample of the 
emissions. 

(iii) Radionuclides shall be collected 
and measured usina orocedures based 

air. 
mav determine their emissions in' (5) Environmental measurements of 

radionuclide air concentrations at  cor;formance with the Nuclear 
Regulatory Commission's Regulatory 
Gulde 4.16 dated December 1985. In 
addition they may conduct a quality 

on the principles ofmeasurement 
described in Appendix B. Method 114. 
Use of methods baaed on principles of 
measurement d~fferent from those 
described in Appendix B. Method 114 

critical receptor locations may be used 
as an alternative to air dispersion 
calculations in demonstrat& 
compliance with the standards if the 
owner or operator meets the following 
criteria: 

(i) The air at the point of measurement 
shall he continuouslv samoled for 

assurance oronram as described in the 
Nuclear ~ i g u l a t o r ~  Commission's 
Regulatory Cuide 4.15 dated February must have ~rioranomval from the 

~dministra'tor. F.$A reserves the right to 
approve altemallve measurement 
procedures in whole or in part. 

(IV) A quality assurance program shall 
he conducted that meets the 

19%. 
(3) Uranium mills may determine their 

emissions in conformance with the 
Nuclear Regulatory Commission's 
&gulatary Guide 4.14 dated April 19BO. 
In addition, they may conduct a quality 
assurance program as described in the 
Nuclear Regulatory Commission's 
Regulatory Guide 4.15 dated February 
1979. 

collection of radion;clidei. 
(ill Those radionustidea released from 

the facility, which are the major 
contributors to the effective dose 

performance requirement8 described in 
Appendix B, Method 114. . 

(3) When it is impractical to measure 
the effluent flow rate at  an existine 

equivalent must he collected and 
measured a s  part of the environmental 
measurements promam. source in accordance with the 

- 
requirements of paragraph (b)(l) of this (iii) ~adionudide concentrations 

which would cause an effective dose 
~ - ~~~~ 

section or to monitor or samnle en 8l.lW Eamptlon hum (h. rapamno and 
h.ang mquhmmb of 40 CfR 61.10. effluent stream s t  an ex is^ source in 

accordance with the site selection and 
eauivalent lnaater than or eonal to 10% 
oithe standard shall be readily 
detectable and distinguishable fmm All facilities decimated under this 

samole extraction reouirement. of subpart are exempt"fmm the reporting 
requirements of 40 CFR 81.10. 

Subput K-National EmUon 
Shmdmb for Radlonuclld. Emklons 
From EI6inantaI Phosphorus Plants 

paragraph (h)(2) of &a section the 
facility owner or operator may use 
alternative effluent flow rate 

( l v j ~ e t  measured radionuclide 
concentrations shall be com~ared to the - 

measurement procedures or site 
selection and sample extraction 
procedures provided that: 

(i) It can be shown that the 
requirements of paragraphs [b) (I) and 
(2) of this section are impractical for the 
effluent atream. 

(ii) The alternative pmcedure will not 
significantly urderestimate the 
emissions. 

[iiil The alternative pmcedure is fully 
documented 

concentration levels in ~ a b l i  2 of 
Appendix E to determine compliance 
with the standard In the caaeof 
multiple radlonoclides being released 
fmm e facility, compliance shall be 
demonstrated if the value for all 
radionuclides is less than the 
concentration level in Table 2 and the 

Sao 
81.120 Appllcnbility. 
6l.lZl DefnlUon& 
81.122 Emiasio~ etsndard 
m.iw emission lesang 
61.124 Recordkeep@ requirements. 
81.129 Test method8 and pmcedures. 
81.128 Monitoring of operation& 
m.ln BXmpnOn fmm tbs reportine and 

testing requlnments of (O CFR 81.10 

sum of the fractions that result when 
each measured concentration value is 
divided by the value in Table 2 for each 
radionuclide is less than 1. 



P6+= ssing rate in metric theq. are based, the calculations and/or 
The provisions of thls snbparl sn analyiical me- used to derive 

e p p k &  tn ownen, ra operatma of phosphate m k  processins rate. values for input parameters, and tha 
calcine18 and noddkins- kilns at values used for werafM hams and nrocednre used in emission testing. Tbis 

~~~~~~~~ " -~ 

elemental phmphonrs plants. operating capaci(y shallbe value. thst hocurnenfation shodd be ~ u t ~ i u e i t  to 
will maximize the expected pmcenmg allow an independent auditor lo verify 

561.121 De(lntuona. rate. For de tmin tng  compliame with the accuracv &the resulla aI the 
the emissiw stan&& o f 6  61.I22, the 
total annu81 emission rate is the he of 
the emual emission rates far all 
ow at in^ calciners and nodulizinn kilns. 

emission te;tingThese recards must be 
kept at the site of the piant for at Ieast , 
five years and. upan request be made 
available for inspection by the 
Adminisbator. or his authdaed 

pl&f means any faaiity thai processw 
phosphate rock to produce elemental 

bu~ldin~s .  avll~.iurea. operatlrme. 
calcine18 and oodulizing Lilns on one 

'[e) If t ie  owner or operator chaLgea 
his operation in such e way a s  to representative. - 

contipooua aite 
@J 2uIciner or NoduIizing k i h  means 

a unit in which phosphate wck in heated 
to hinh temoerahves to remove ornanic 

increase his missions of odoni-a 
61.125 Tesl methods and procedursa 
(a) Each owner or opelator of a source 

reonimd In test ernissiorm under 

such ur chpnslae the type'd rock 
pmceascd he temperature of the 
calciners or kihu. is incrrarinn the - 

mat&al a id lo r  to convert it to a 
nodular fonn. For the purpose of thin 
soboast calciuers and nodulizinn kiIns 

annual ph-le rock p r o c e k  rate. 
then a new emission t e a l  moeting the 

8 e;1.123. unless an equivalent or 
alternate method haa been approved by 

arebotkdered to be similar unik conducted w i t h  45 days d e r  (bese 
caoditionr 

( ~ E e c k o m m r o r o p e r a t c e d a n  
etementnl phosphoras p h t  ahall hvnirh 
the Administrator with a d t t e n  reporl 
of the d t a  of khe emisaian test witbin 

5 e t m  Bb.lon6and.cb 
Ehissions of polonimb2lO to the 

ambient a b  from aR calcinen and 
n o d m  k i h  a1 an  elemental 
phosphoms $ant sheIl not exceed a 
total d t nvice a year. 

(I) Test Methad 1 of Appendix A to 40 
CFR part BO d be used to delemine 
Sam& and v h i t y  traverses 

121 Tea Method 2 of Aooendix A to 40 
cEjiparte&shatl be die determine 
v e k d y  and wlumetric flow rate: 

sodaysofcondoclingtbEteaLTBe 
report must pmvide the falbuins 

( 3 i ~ e s t  Method 3 ofAppendix A to 40 
CFR part 80 shaU be used for gas 
analysis; 

(4) Test Method 5 ol Appendix A to 40 
CFR part 80 &all be used to collect 
particulak msltw containing the 
palanium-ZU and 

(5) T w t  Method 111 of Appendix B to 
40 CFR part 81 ahall be used to 
determine the pahim-220 emissions. 

~~~- 
(I) The name and IecaHm of the 

facility. 
(2) The name of the p e n w  

responsible fm the operetica d the 
f d t y  and the name of the persm 
preparing the mpoa (if diffennkt 

(3) A description of the effluent 
contmh that are used on each stack. 
ven t  w 0 t h ~  release wink and an 

(a) E d a  owtw M operator of en 
elemental ubdmms plant sbali test 
emissionskws'he witbin 80 days 
of the ef&ctiva &te of b i b i s  standard and 
annruUv Lheredter.Th? Adrmnishnkx 
may &araily or penwnerrtly waive 
the a m d  lestiag requirement M 

increase the f r e o k i  d t-. i£ th 
~dmini.tmtoc&te&;les thst Gore 
testing is required. 

lbl The Administrator shall he  

estimate of the efficiency of each dedce. 
(41 The resdta of the t m t i w  lmluding 

the result. of each samnlinn & (a]  The o m e r  ar m a t o r  of any 
-ce mbjx3 to thia anbpart u&.g a n4iked at least 30 days priar to en 

emission test so that EPA may. st i& 

. - 
completed. 

(5) The value4 used in calculat4ng &e 
emissions and the sowe of theae bata option. obeerve the test. 

(c] An emission test ahall be 
conducted at each o~erational  c a k  

ahd l  instalt & h t e  maintain, and 
operate a monitoring device for the (8) Each report shall he signed and 

dated by a carporale o l h  i ncha rged  
the facility and contain the following 
declaration immediately above the 
signature Line: "I cerHy under pmpenalty of 
law tbat 1 have ~ e ~ s a n a I I v  examhd 

c k t i n u o l w m e a ~ e m e f i t  of Ure pressure or noddizina k i h  ffItemhiam horn a 
calciner or noddizing kiln are loss of the gsa theam through the 

scrubber. The monitoring device must be discharned throunh more than one stack. 
certified by the mand&rer to be 
accurate witbm *250pescal[k1 inch of 
vraterl. Records d these measurements 

then anemission'test shall be conducted 
a t e a c h ~ P D d h h . t O t . l ~ i ( m r e 1 8  and am faniliaIUwith theIUinfomtiw 

submitted herein and based M my 
inquiry of tboae indivicluaIs immediately 
responsible for obtaining the 
information. Lbeliave that the mbmitted 
iniormafion is true accurate and 
complete. I e m  aware that there are 
significant penalties for submitting false 
information including the possibility of 
fine and imprisanmenL Seq tB USC. 
1m.- 
(Appmved hy the O h  d bfau~wEsnt and 
Budget undes Conbd Nunbu ZQWVWLt 

from the calciacr w b% d d  be the 
shall Lk maintained at the swm end 
made eveileble for inspection by the 
Adminisuetar, orhis a h r i z e d  

s u n  06 the emigsiop retee fmP eech of 
the atadre 

Id1 Each ermPswr teat phpllaxw4.t Of 
representative fo re  minimum d 5 yean. th;ee s a m p f i  runs that meet the 

requiremea1. d P 81.U!i 1Ba b o d e t a  (b) The owner or  operator of any 
source subject to this sobpart using an 
electrostaticpncipitetor conhol device 
shall install, c a l i h ,  mamtain, and 
ouerate a monitorinsdevice for the 

& ~ p m c e a m ~ A k ~ e ; c h G  
shall be Reordd An e-mlei. 
curies oer metric ton of ohosvhate rock 
processed shall be calc"lated for each 
run. The average of aR thme mu8 shall c&tinnoas meemn&ent of the primary 

and secondary ~ n r e n t  and the voltage 
in each electric field. Records of these 

apply in computing the e m ~ s i o n r a l e  lor 
the test. The annual paloniwn-PO 

m e a m m e n t s  shall be maintained at 
the source and made avsilable for 
insoecuon hv the Administrator. GI  his 

emission rate hama caLiner or 
nodulizing kiln ebsP be detennmed by 
multiplyingh iueeurefl ptAdum40 most maintain rr;ords donnn&&g the 

m e  of inpat parsmetera inclnding the wthorized ripresentative for a minimu 
of 5 years. results of ad  &llrentenb opon whfch 
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(c] For the purpose of conducting an 
emission test under f, 61.123. the owner 
or onerator of anv source subiect to the 
proGisions of this"subpart sheil install. 
calibrate, maintain, and operate a 
device for measuring the phosphate rock 
feed to any affected calcinee or 
nodulizing kiin. The measuring device 
used must be accurate to within +-s 
percent of the mass rate over its 
operating range. Records of these 
measurement; shail be maintained a t  
the source and made available for 
inspection by the Administrator, or his 
authorized representative for a minimum 
of 5 yean. 

5 61.127 Exemptlon from the reporting 
and teatlng requirements 01 40 CFR 61.10. 

All facilities desimated under this 
subpart are exemp~fmm the reporting 
requirements of 40 CFR 81.10. 

Subpart O-National Emission 
Standards tor Radon E r n M o n s  From 
Department of Energy Facilltles 

Sec. 
81.190 Designation of facilities. 
81.191 Definitions. 
81.192 Standard. 
81.183 Exemption from the reporting and 

tesw reqniremenis of 40 CFR 81.10, 

$61.190 Daalgnatton ol t s c i U k  
The provisions of this subpart apply 

to the desixn and ooeration of aU 
storage and disposil fac~lities for 
radium-contanmg material (i.e.. 
bvoroduct material as defined under 
section ll.e[Z) of the Atomic Energy Act 
of la54 (as amended]) that are owned or 
operated by the ~ e p h t m e n t  of Energy 
that emit radon-222 into air, including 
these facilities: The Feed Materials 
Production Center, Femald. Ohio: the 
Niagara Falls Storage Site. Lewiston. 
New York: the Weldon Spriag Site. 
Weldon Spring, Missouri: the Mi6dlesex 
Sampling Plant, Midrilesex, New Jersey: 
the MocticeUo Uranium MU T@i!inys 
Pile, hAonticelio. Utah. Thir subpart does 
not a p ~ l y  lo faci!ities listed ixk or 
designated hy ihe , k m t s r y  of Energy 
under8 Title I of the Urmiem Mill 
Tailihgs Control Act of 197& 

$ 81.191 DeflnMoma 
As use? i~ this rihce.?!. sU te!mca not 

defined here h a w  the meenha kivelr 
them in the Clean .ti! Act o: ~uhoar t  A 
of part 8.1. The following terms s h a u ~  ~- 

have the following specific meanhs :  
[a) Facility meails at' buildings. 

structures and opnrationr; on one 
conti$uoun site. 

[b] Source means any building. 
struciuie, pile, impoundrnent or area 
used for interim storage or disposal that 
is or contains waste material containing 

radium in sufficient concen(ralion to 
emit radon-7-22 in excess of thihis 
standard prior to remedial action. 

g 6?.192 Standard. 
No source at a Depatment of Energy 

facility shail emit more than 20 pCi/- 
m2-e of radon-222 a s  an average for the 
entire source. into the air. This 
reouirement will be oart of anv Federal 
~acil i t ies ~ g r e e m e n i  reached between 
Environmental Protection A ~ e n c v  and - - 
Department of Energy. 

8 61.193 ExempUon horn the mporttng 
and testlng requirements of 40 CFR 61.10. 

AU facilities designated under this 
subpart are exempt from the reporting 
requirements of 40 CFR 61.10. 

Subpart R-National Emisslon 
Standards for Radon E m M o n 8  From 
Phosphogypsum Stacks 

Sec. 
81.200 Designation of facilities. 
81.2m Definitions. 
81.202 Standard. 
81.203 Radon monitoring and complianbe 

procedures. 
81.ZW Recordkeepiog requirements. 
81.205 Exemption from the repwtina and 

testing requirements of40 CFR E1.la 

$61.200 DIIslgnaUon oi facllltler 
The provisions of this subpart apply 

to the owners and ooerators of the 
phosphogypsum thai is produced aa s 
result of phosphorus fertilizer 
oroduction and all that is contained in 
existing phosphogypsum stacks. 

ge1.m D.tlnltlcnr. 

As used in this subpart aU terms not 
defmed here have the meaning given 
them in the Clean Air Act or subpart A 
of psrt 81. The following terms shall 
havsr the fouorvlng specific meanings: 

(a) Inactive stock means a stack to 
which no further routine additions of 
phosphogypsum will he made and which 
is no longer used for water managenent 
as~ociated with the oroduction of 
phosphogypeum. Lf i stack hcs nct teen 
used for either purpose for two years it 
is preaunred to be  inactive. 

Ihl Phosr~honmsum slucks or stacks 

phospl,ogypsum. Sta&r shag also 
inclu6r phorpttate mines that are used 
for the disposal of phosphogypaum. 

P61.202 Standard. 

All phosphogypsum shall be disposed 
of in stacks or in phosphate mines which 
shaU not emit more than 20 pCilma-a of 
radon-222 Into the air. 

Pa1303 m m ~ n l l a n h C I d  
C 

(a) Sixty days following the date at 
which a stack becomea en  inactive 
stack. or ninety days eRer the effective 
date of this rule if the stack i e  already 
inactive, the owners or operators of 
inactive phosphogypsum stacks shall 
test the stacks in accordance with the , 
procedures described in 40 CFR part 81. 
Appendix B, Method 115. EPA shall be 
notified at least 30 days prior to an 
emissions test so that EPA may, at its 
ootion. observe the test. If 
&eteorological conditions are such that 
a test cannot be properly conducted. 
then the owner or operator shall notify 
EPA and test as  soon as  conditions 
permit. 

[b) Ninety days after thb testing is 
required the owner or operator shall 
provide EPA with a renort detailing the 
ictions taken and the ;esulta of the- 
rndon-222 flux testing. Each repon shail 
also include the fullowinn infomat~on: 

(11 The name and locacon of the 
facility. 

(2) A list of the stacks at the facility 
including the size and dimensions of the 
stack. 
(31 The name of the parson 

respons~ble for the operation of the 
fac~lity and the name of the person 
preparing the report (if different). 

141 A descrintion of the convoi 
measures tak;n to decrease the radun 
flux h m  the aource and any actions 
taken to insure the long term 
effectiveness of the control measures. 
and 

(5 )  The resulta of the testing 
conducted, includiq the results of e ~ c h  
measurement. 

(8) Each report shall he signed and 
dated by a corporate officer in charge of 
the facility and contain the follow~ng 
declaration immediately above the 
signature line: "1 certify under penairy of 
law that 1 have personally examined 
and am familiar with the information 
submitted herein and based on my 
inquiry of those individuals i~nmediately 
responstble for obtaining the 
information. I believe that the submitted 
information is true, accurate and 
complete. I am aware that there are 
si&ant penalties for submitting false 
information including the possibility of 
fine and imorisonment See. 18 U.S.C. 

(c) If year-long measurements are 
made in accordance with Method 115 
Append& B to part 61 this report shaU 
include the results of the first 
measurement oeriod and nmvide e - ~ -  - -. - - 
schedule for k e  measurement frequency 
to he used An additional rewrt  
containing all the information in 



paragraph (b) of this section shall be 
submitted ninety days after completion 
of the final measurements. 

Id) If at any point an owner or 
operator once again uses a stack for the 

. N o .  21CI ! Friday, 3eceuLber 15 la81 - --- - - -. . -- - 
) / Rules a n d  Regulations 

8 0i.22t Dsflnltiona 
As used in this suboart, all terms not 

procedures for which EPA has granted 
prior approval. 

Ibl Ninetv davs after the testinn is &fined here have the mean:ng given 
them in the Clean Air Act or subpart A 
of part 61. The folioulna terms shaii 
have the following specific meanings: 

(a) Long term srabil~zarion means the 
addit~on of material on a uranlum mlil 
tailings pile for purpose of ensurin~ 

required, esch facility shall prov;de EPA 
w ~ t h  a report detailing the ections taken 
and the results of the radon.222 flux dlsposai oi phosphogypsum or for water 

nonagemcnt. the stack ceases to be in 
:r.active ota!us snd the owner or 

testing. EPA shall be notified at least 30 
days prior to an emission test so that 

operator must notify EPA in writing 
within 45 days. When the owner or 
operator ceases to use the stack it will 
once anain become inactive and reouire 

EPA may, at its option. observe !he test. 
If  meteorological conditions are such compiiance with the reouirements bf 40 

~Fd192.02(a) or 192.32(b)(i), These 
actions shaii be cons~dered complete 

that a test cannot be oroperlv . .  . 
conducted, then the owner or operator 
shall nottfy EPA and test as won as 
conditions permit. Each reDort sha!i also 

. 
retesthigand reporting. 
[Approved by ihe Office of Management ar.d 
Bdcget under Convol Number 2 0 m 9 1 . )  

when the Nuclear Renulatorv 
Ccmm~ssion determines thai the 
reqtulrements of 40 CFR 192.02(a) or 
192.32(b](i) have been met. 

(b) Operational means a uranium mill 
tailings pile that is licensed to accept 
additional tailings. and those tailings 
can be added without violating subpart 
W or any other Federal, state or local 
mle or law. A pile cannot be considered 
operational if it is filled to capacity or 
the mill it acceots tailinns hom has been 

include the'following information: 
(1) The name and location of the 

facilitv. An owner or operator subject to this 
subpart must maintain records 
documenting the source of input 

(2) A list of the piles at the facility.' 
(3) A description of the control 

measures taken to decrease the radon 
flux from the source and any actions 

parameters including the resilts of all 
measurements upon which they are 
based, the calculations and/or 
analvtical methods used to derive 

taken to insure the tong term 
effectiveness of the co&ol measures. 

(41 The results of the testinn values for input and the 
procedure used to determine 
compliance. This documentation should 

dismantled or otherwis; 
decommissioned. 

conducted, including the resuits of each 
measurement. 

(51 Each report shall be sinned and be sufficient to allow an independent 
auditor to verify the correctness of the 

(c] Uranium bypmduct material or 
tailings means the waste produced by d 2 e d  by a cdrprate officeror public 

official in charge of the facility and determination made concerninn the the extraction or concenhation of 
facility's compliance with the Gandard. 
These records must be kept by the 

uranium from any ore processed 
primarily for its source material content. 
Ore bodies depleted by uranium 
solution extraction and which remain 

contain the foliowinn declaraiion 
immediately above ihe signature line: "1 
certify under penalty of law that 1 have owner or operator for at leastfive vears 

and upon @quest be made available for 
inspection by the Administrator, or his 

personally eiamined and am familiar 
with the information submitted herein underground do not constitute 

byproduct material for the purposes of 
this subpart. 

authorized representative. and based on my inquiry of those 
individuals immediately responsible for 
obtaining the information. I believe that 5 61.205 Examption irom the npoMng 

and teaUng m q d n m t s  of a CFR 61.10. 
All facilities designated under h i s  

subpart are exempt from the reporting 
requirements of 40 CFR 81.10. 

the submitted information is true. 
(a) Radon-222 emissions to the 

ambient air from uranium mill tailings 
pile that are no lonncr operational shall 

accurate and complete. I am aware that 
there are significant penalties for 
submittinn false information includinn 

hot exceed 20 p~i/&a-s'of radon-222. 
Ibl Once a uranium mill tailinns vile 

the possigility of fine and imprisonm~nt. 
See. 18 U.S.C. 1Mn." 

Subpart T-NatIonaI Emlsalcn 
Standards for Radon E m b l o n s  From v .  

or:mhpoundment ceases to be 
operational it must be disposed of and 

(c) If year long measurements are 
made in accordance with Method 115 of 
A~oendix  B of part 81, this report shall 

the Disposal of Uranium Mill ~ a l l i n ~ s  

Sec. 
61.220 Deeignation of facilities. 
01.221 Definitions. 
81.222 Standard. 
61.223 Compliance procedures. 
01.224 Recordkeeping requirernenta. 
81.225 Exemption h m  the reporang end 

tasting requirementnof 40 CFR 01.10. 

bmunht into comvliance with this 
s t a n h d  within k v ~ ' ~ e a r s  of the 
effective date or within two years ofthe 
day it ceases to be operational 
whichever is later. If it is not physically 
possible for a mill owner or operator to 
complete disposal within that time. FPA 
shall, after consultation with the mill 
owne. ui weretor, establish a 

inciude the resuits of the first' 
measurement period and provide a 
schedule for the measurement frequency 
to be used. An additional report shaii be 
submitted ninety days after compieuon 
of the final measurements. 

[d) If long term stabilization hes begm 
before the effective date of the rule then 
testing may be conducted at any tinle. 
up to 80 days after the long term 

The provisions of this subpart apply 
to the owners and ooerators of all sites 

complianci agreement which will assure 
that disposal will be completed as  

that are used for th;disposal of tailings. 
and that managed residual radioactive 

quickly a s  possible. 

0 61.223 C o m w  pmCedUms. 

stabilization is com~leted. 
(e) If the testing demonstrates that 1t.e 

pile meets the requirement of O Bl.U2(a) 
and long term atabilization has been 

material or uranium bvuroduct materials 
during and foilawing ih'e processing of 
uranium ores, commonly referred to as 

(a) Sixty days following the 
completion of covering the pile to limit 
radon emissions but prior to the long 
term stabilization of the pile, the owners 

complekd then the plle is considered 
disposed for purposes of this rule. uranium mills and theirassociated 

tailings, that are listed in. or designated 
by the Secretary of Energy under Title I 
of the Uranium Mill Tailings Control Act 
of 1978 or regulated under Title U of the 
Uranium Mill Tailings Control Act of 
197% 

. . 
(Approved by the Office of Management and 
Budget under Control Number ZOBWlB1.1 

O 61.224 R.eordkrablnp mqulramenls. 
The owner or operator must maintain 

records documenting the source of inpu: 

or operators of uranium mill tailinzs 
shalj conduct testtng for all piles within 
the facility in accordance with the 
omcedures described in 40 CFR Dart 81. 
kppendix B, Method 115, or other 



;ai.snerers inctl;a,ry i?.e rc,su,:x ri .:i 
measurements upon nhich rhri &re 

tailings does not exceed 30 percent by 
weight. 

id1 Existin,!? imwundment means anv 

measurements am to be made over a 
one year period EPA shall be provided 
with a schedule of the measurement 
frequency to be used The schedule may 
be submitted to EPA prior to or after the 
first measurement oeriod EPA shaU be 

based, the calculations and/or 
tnalytical methods used to derive 
\,a!ues fur inp,~r parameters, and the 

uranium mtlitail;ngs impoundment " 

which is ltcensed to accept addtionai 
orocedure used to determine tailings and is in existence as of 

December 15,1989. compliance. Thia documentation should 
be sufficient to allow an independent 

notified 30 days p io r  to any emissions 
test so that EPA may, at its option. 

- 

(el Operation means that an 
impoundment is being used for the auditor to verify the accuracy of the 

determination made concerning the 
facility's compliance with the standard. 
The Administrator shall be keot 

observe the test  

5 61.254 dnnual reporting requlrsmentr 
[a) The owners or operators of 

continued placementbf new tailings or 
is in standby status for such placement 
An imooundment is in ooeration from 

dpprised of the locnt~un of these records 
and the records must be kept for at least 
flve years and upon request be made 
zvallable for inspection by the 
Adm~nistrator, or his authorized 

the day that tailings arekrst  placed in 
the impoundment until the day that final 

operating extst~ng mlU impoundments 
shall report the results of the compl~dnce 
cdlculdttons requued in 4 81 253 and the closure beeins. 

[ f )  ~ h o s i d  disposol means a method 
of tailings management and disposal 
which uses lined imouundments which 

inout oarameten used inmakim the 
c~lcul'ation for each calendar ye-nr shall 
be sent to EPA by March 31 of !he 
following year. Each report shall also 
include the following infomation: 

I11  The name and location of the mdl. 

representative. 

5 61.225 Exemption from the reporting 
and testlng requiremenls of 40 CFR 61.10. 

All facilities desimated under this 

are idled dnd then &mediately dried 
and covered to meet aU applicable 
Federal standards. 

(g] Umnium byproduct moteriol or  
torlings means the waste produced by 

izj The name of the person 
resoonsible for the ooeration of the subpart are exemp<kom the reporting 

requirements of 40 CFR 81.10. the extraction or concentration of facility and the oam; of the penon 
preparing the report [if dffercnt). uranium from any ore processed 

primarily for its s o m e  material content 
Ore bodies deoleted bv uranium 

Subpart W-National Emlulon 
Standards for Radon Emlsslons From - (9 ~ h i r e s n l t i  of the testing 

conducted, including the results of each 
measurement Opwatlng Mill Talilngs solution extraction ana  which remain 

underground do not constitute 
byproduct material for the purposes of 
this subpart. 

0 61.252 Standard 
(a) Radon-222 emissions to the 

ambient air fmm an existing uranium 
mill tailings pile shall not exceed Uf 
pCi/mis  of radon-222 

Ihl After December 15.1989. no new 

SR I 

61.25U Designation of facilities. 
61.251 Definitions. 
81.252 Standard. 
81.253 Deteminins comdianca. 

(4) Each report shall be signed and 
dated hv a coroorate officer in charae of 
the faciity and contain the f o l l o w 6  
declaration immediately above the 
sinnature line: "I c e d i  under oenaltv of 61.254 Annual rep&UGrequirements. 

61.255 Recordkeepins requirements. 
61.258 Exem~tion from the revaninn and 

law that I have personally exakned"  
and am familiar with the lnfomation 
submitted herein and based on mv testing requirements of 40'CER 6.10, 

P ~1.2611 m i p a t t o n  of facBHe% 
inquiry of those indieiduals imm~diately 
res~onsible for obtaininn the taaings impoundment can be built 

unless it is desimed constructed and The provisions of this subpart apply 
to owners or operators of facilities 
licensed to manage uranium hyproduct 
materials during and followinn the 

inf&mation. I believe thit  the submitted 
infurmation is true, accurate and operated to meet one of the two 

following work practices: 
I11 Phased disoosal in lined tailinns 

comolete. I am aware that there are 
signjficant penalties for submitting false 
information including the poss~bility of 
fine and imprisonment. Sea 18 U.S.C. 
tM1"  

orocessine of G i u m  ores. c&onlv impoundments &at are no more th& 40 
acres In area end meet the requirements 
of 40 CFR 192.32(e) as  determined by the 
Nuclear Regulatory Commission. The 
owner or operator shaU have no more 

;elerred to a s  uranium mills and the1; 
associated tailings. This subpart does ----. 

Ibl If the facilitv is not in comoliance not apply to the ~ i spnsa l  of i a i l i s .  

8 61.251 DaflnlUons. 
As used in this subpart. all terms not 

defined here have the meaning given 
them in the Clean Air Act or 40 CFR part 
81, subpart A. The followirig terms shall 
have the following specific meanings: 

(a) Area means the vertical projection 
of the pile upon the earth's surface. 

(b) Continuous dispoeol means a 
method of tailings management and 
disposal in which tailings are dewatered 
by mechanical methods immediately 
after generation. The dried tailings are 
then placed in trenches or other disposal 
areas and immediatelv covered to Limit 

wiih'the emissiodlimits of P 81 .k~  in 
the calendar year covered by the report. than two irhpoundments, including 

existing impoundments, in operation at 
any one time. 

121 Continuom diewsal of tailinns 

then the facilitv must commence 
reporting to the Administrator on a 
monthly basis the information listed in 
paragraph (a) of this section, for the 
preceding month. These reports will 
start the month immediatelv followira 

such that leilings sre dewatered &d 
immediately disposed with no more than 
10 acres un&veied a t  anv time and 

the submittal of the annual;eport forihe 
year in noncompliance and will be due 
30 days following the end of each 
month. This increased level of reporting 
will continue until the Administrator bas 

operated in accordance k t h  4 192.32(a) 
a s  determined by the Nuclear 
Regulatory Co&ssion. 

(c) All mill owners or operators shall 
comply with the provisions of 40 CFR 
192.32fa) in the ooeration of tailima detennined that the monthly reports are 

no longer necessay. In addition to all piles, ihi exemp60n for existing &es in 
40 CFR 192.32(a] notwithstandug. the information required in paragraph 

(a) of rhia section, monthly reports shall 
also include the following information: 

emissions consistent k t h  applicable 
Federal standards. 4 61.253 DatsnnlnlnpcompR.gcr 

Comoliance with the emission [c) Dewatered means to remove the 
water fmm recently produced tailings by 

I11 All controls or other changes in 
atand&d in this subpart shall be 
detennined annually through the use of 
Method 115 of Appendix B. When 

op&tion of the facility that w& he or 
are beinn installed to brinn the facility mechanical or evaporative methods 

such that the water content of tha into compliance. 



[2) If the facility is under a judicial or 
administrative enforcement decree. the 
report will describe the facilities 
performance cnder the terms of the 
decree. 

(c) The first report will cover the 
emissions of calendar year 1990. 
(Approved by the Office of Management and 
Budget under Control Number 2cW4l91.) 

8 61955 Racordkeaping requirements. 

The owner or operator of the mill 
must maintain records documenting the 
source of input parameters including the 
results of all measurements upon which 
they are based. the calculations and/or 
analytical methods used to derive 
valuestor input oarameters, and the 
procedure used io determine 
compliance. In addition. the 
documentation should be sufficient to 
allow an independent auditor to verlfy 
the accuracy of the determination made 
concerning the facility's compliance, 
with the standard. These records must 
be kept a t  the mill for at least five vean  
and upon request be made availabie for 
inspection by the Administrator, or his 
authorized representative. 

B 61956 ExrmptlM, horn tha npMtlng 
and testing mquhments of a CFR 61.10. 

All facilities designated under this 
subpart are exemptfrom the reporting 
requirements of 40 CFR 81.10. 

861.03 [Amenddl , 

3. By adding to thelist of System 
International units of measure in 
P 6l.O3(a) an entry for "m*' following 
"m=meter" to read a s  follows: 
ma=square meter 

4. By addinq to the list of other units 
of measure In f 81.03@] an  entry for 
"Ci" following "cc": an entry for 'PC;" 
following "oz"; and an  entry for "mrem" 
following "mi" to read as  follows: 
Ci=curie 
1 . 0 . .  

mmm=millirem =lo-*rem 
a * . . .  

pCi =piwcurie= lo-'* curie 
5. Section 81.18 is amended by adding 

paragraph (c) to read as follows: 

5 61.10 IIKOtporatlotu by nfmnw. 
. . * I ) .  

(c) The following material is availabie 
for ourchase from the American 
~ a 6 o n u l  Standards Institute. Inc.. 1430 
Broadway, New York, NY 10018. 

11) ANSI N13.1-1989. "Guide to 
Sampling Airborne Radioactive 
Materials in Nuclear Facilities." B R  
approved for $ g 61.93(b)(Z)(ii): 
81.107(b;[2l[ii): and Method 114, par. 2.1 
of Appendix B to part 81. 

Appendix B to Pait fit-+Amended] 

8. By amending Method 111 of 
Appendix B as follows: 

a. Section 4.1 is revised to read as 
follows: 

4.1 Sample Preparation. 
The glass fiber filter and acetone rinse 

from Method 5 of Appendix A to 40 CFR part 
@I are combined and dissolved as described 
below. 

4.1.1 Add polonium-209 ttacer to the 
acetone rinse in the nlass beaker from ' 

" 
Method 5 m an amount spproxlmsteiy equ1 
to the amount of poianium-210 expected m 
the total particulate sample. Add 18 M nimc 
acid to the beaker to diskst and loosen the 
residue. 

4.1.2 Transfer the residue from the glass 
beaker to a teflon beaker containing the glass 
fiber filter. Rinse the nlass beaker with 18 M 
nrlnc acid. u necess& teduce the vuiume m 
the beaker by evaporation until all of the 
~ v l c  acid h m  the nlass beaker has been 
transferred to the teflon beaker. 

4.1.3 Add 30 ml of 28 M hydrofluoric acid 
to the teflon beaker and evaporate to near 
dryness on a hot plate in a pmperly operating 
hood Csution: Do not allow the residue to go 
to dryness and overheat: this will result in 
loss Of pOl0ni~m. 

4.1.4 Repeat step 4.1.3 until filter is 
dissolved 

4.1.5 Add 100 ml of 18 M nitric acid to the 
residue in the teflon beaker end evaporate to 
near dryness. Caution: Do not eliow~the 
residue to no to drvness. . ' 

4.1. ~ i d  50 ml of 18 M nitric acid and 10 
ml of 12 M perchloric ecid lo the teflon 
beaker and heat until dense fumes of 
perchloric acid ere evolved. 

4.1.7 Repent steps 4.1.3 to 4.1.8 as 
necessary until sampb ia completely 
dissolved 

4.1.6 Add 10 ml of 12 M hydrochloric acid 
and evaporate to dryness. Repeat additions 
and evaporation# several time% 

4.1.0 Tranifer the sample to a 2% ml 
volumetric flask end dilute to volume with 3 
M hydrochloric acid. 

b. Section 4.4.2 is removed and 
sectiona 4.4.3 t h u d  4.4.8 are 
redesignated as  sections 4.42 through 
4.4.7 respectively. 

c. In section 5.1. Equation 111-3 is 
amended by removing "A=picocuries of 
polonium-210 per filter" and adding 
"A= picocuries of polonium-210 in the 
particulate sample". 

d. In section 5.2, Equation ill4 is 
amended by revising the entry for "A=" 
to read "A= picacuries of polonium-210 
in the particulate sample as  determined 
by A in Equation 111-3". 

e. Section 9.1.2 Is removed. 
7. By adding Method 114 to the 

methoda in Appendix B to part 61 to 
read as  follows: 

189 1 Rules and Regulations 

Method 114-Test Methods for Measarint 
RadioauJide E m i s s i w s  horn Stationary 
S a m  

I. Purpose and Bockgmund 
This method provides the requirements for: 

(1) Stack monitoring and sample collection 
methods appmpriate for radionuclides: (2) 
radiochemical methods which ere used in 
detetmining the amounts of radionuclides 
collected by the stack sampling and: (3) 
quality assurance methods which are 
conducted in conjunction with these 
measurements. These methods are 
apptopriate for emissions for stationary 
sources. A list of references is provided. 

Many different types of facilities release 
radionuclides int. sir. These radionuclides 
differ in the chemical and physical foms. 
half-lives and type of radiation emitted. The 
appmpriate combination of sample 
extraction, collection and analysis for an 
individual radionuclide is dependent upon 
many interrelated facton including the 
mixtura of other radionuclides present. 
Because of this wide range of conditions, no 
single method for inonitoring or sample 
collection and analysis of a radionuclide is 
applicable to all trpes of facilities. Therefore. 
a aeries of methods based on "principles of 
measurement" ars described for monitoring 
and sample oollection and analysis which ara 
applicable to the measurement of 
radionuclides found in effluent stteams at 
stationary sources. This appmsch provides 
the user with the flexibility to choose the 
most appropriate combination of monitoring 
and sample collection and analysis methods 
which are applicable to the effluent stream to 
be measured 

2. Stock Monitoring ond Sample Collection 
Method8 

Monitoring and sample collection methods 
are described based on "principles of 
monitoring and sample collection" which are 
soalicable ta the meeatsrament of . - ~~~. .. 
radionuclides fmm efflusnl streams at 
statianety sources. Radionuclides of most 
elements wiU be in the psnlculste form in 
these effluent streams and can be readily 
collected usm s suitable filter media. 
Radionuclides of hydrogen oxygen, carbon. 
nitmgen. the noble gases aod in some 
c h s t e n c e s  iodine mll be in the gaseous 
fona Radionuclides of these elemerita wtll 
requh either the use of an in-lie or off-line 
monitor to directly measure the 
radionuclidea, or suitsble sorbem, condensem 
or bubblers to collect the radlonuclides. 

2.1 RadionudMea as PaAculates. The 
extracted effluent stream & paasad hough e 
filter media to remove the particulates. Tha 
Iiltsr must have a high efficiency for mmoval 
of submiuor partidea. The guidance in 
ANSI N13.1-1W shall be followed in using 
filter media to collect particulates 
Iincorporated by refe&nce-aee f 81.18). 

2.2 Radionuclides as Gases. 
22.1 The Radionuclide Tritium (H-3). 

Tritium in the form of water vapor is 
collected kom the extracted effluent sample 
by aorptlon, condensation or dissolution 
techniques. Appropriate wUectom may 
include silica gel, molecular sieves, and 
ethylene glywl or water bubblen. 
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streams which do not contain significant radionuciides present and to establish the contain more than one radionuclide but only 
quantities of radon-no. Users of this method relationship between specific radionuciide when the energies of the beta particles a re  
should calibrate the monitor in a radon analyses end gross beta count intes. sufficiently separated ao that they can be 
calibration chamber at leaet twice per year. This method is applicable to unidcncfied resolved by the spectrometer. This method is 
The backgrou~rd of the monitor should also mixtures of gaseous radionuclides oniy ior most applicable to the measurement of low- 
be checked pe~iodicaily by operating the the purpasea and under the condi!ions energy beta emitters such as tritium and 
instrument in a low radon environment. W h  described in section 3.7. carbon-14. APHA-W)9(6). BiLLV-539- 
520/1-89409(?41. 3.3 Methods for Non-Gaseous Bc!a .-,a"> 

~ ~ ~~~- 
",'J,. 

3.1.7 Method A-7. Radon-222-Alpha Tr:~ck Emitting Radionuclides. 3.4 Gamma Emitting Radionuciides Detectors 3.3.1 Method B-3. Radiochemistry-8cta 
Princiule: Radon-222 is measured directiv Countinn. 3.4.1 Method GI. High Resolution - - .  . 

in the effluent stream using alpha track 
' 

detectors (ATD). The alpha particles emitted 
by radon-22 and its decay products strike a 
small plastic strip and produce submicron 
damage backs. The plastic strip is placed in a 
caustic solution that accentuates the damage 

~rmc$le: The element of inlerest is 
separated fmm other elements, end from the 
sampia matrix by radiochemiatry. This may 
involve prccipitatian, distillation, ion 
exchange, or solvent extraction. Carriers 
lelements chemicaliv similar to the element 

barnma spec:romerry. 
Principie:The sample is counted with a 

high resolution gamma detector, usually 
either a Ge(U1 or a high puity Ge detector. 
connected to a multichannel analyzer or 
computer. The gamma emitting radionuciides 

tracks which are counted using a micmscope bf interest) may be i s e d  The element is in the sample are measured from the gamma 
or automatic counting system The number of deposited on a planchec and counted with a In the energy regions 
tracks per unit area is correlated to the radon beta counter. Corrections for chemical ~ ie ld ,  characteristic of the individual radionuclide. 
concentration in air using a conversion factor and decay (if necessary) are made. The beta Corrections are made for counts contributed 
derived fmm data generated in a radon count rate determines the total actiritv of all by other radionudides to the spectral regions 
calibration faciiityT 

Applidili ty: Wor approval from EPA is 
required for use of this method This method 
is only applicable to effluent streams which 
do not contain significant quantities of radon- 
220, unless speciui detectors are used to 
discriminate against radon-ZU). Thh method 
may be used only when ATDs have been 
demonstrated to produce data comparable to 
data obtained with Method A a  Such data 
should be subdtted to EPA when requesting 
approval for the une of this method. EPA 520/ 
1 - 8 m ( U ] .  

3.2 Methoila lor Caseoua Beta Emitting 
Radionuclides. 

3.21 Method &I. Direct Counting in 
Flow-Thmugh lunization Chambers. 

Principle: An ionization chamber 
containing a specific volume of gas which 
flows at a given flow rate through the 
chamber is used n e  sample (eMuent stream 
sample) acts as the counting gas for the 
chamber. The activity of the radionuciide is 
determined from the current measured in the 
ionization chamber. 

Applicobiljly: This method in applicable for 
measuring the activity of a gaseou beta- 
emit* radionuclide in an effluent sheam 
that is suitable a8 a counting gas, when no 
other beta-emitting nuclides ars present. 
D O E l ~ ( l 7 ) .  NCRPbS(Z3). 

3.22 Method B-Z Direct Counting With 
In-line or Off-line Eeta Detectors. 

Principle: The beta detector is placed 
directly in the effluent stream (in-line) or an 
extracted sample of the effluent stream is 
passed thrnt~nh a chamber wntaminp 1 beta 
detectcr ! , . I  :web The activities of the 
radionuchd?~ present in the effluent IL-ram 
are determined from the beta count rate, and 
s knowledae of the redlonuclldea unnent and 
the relationship of the p a s  beta count rate 
and the specific radionucUde wncentration 

A~~licabilifv: This method is eonlicable 
on$ io redlon;dides with maxi&* beta 
particle energies greater then 0.2 MeV. This 
method may be used to measun, emissions of 
specific radionuclides only when it is known 
that the samole contain1 onlv a a M e  
rsdionuclid;or the identity ;nd ~a.&~ic ratio 
of the redlnnudidea in the effluent sbeam am 
well known. Specific radionuclide analysis of 
periodic grab samples may be used to 
identify the types and quantities of 

radionuclides of the separated elemeit. This 
method mey also involve the radiochcmical 
separation end counting of e daughter 
element, after a suitable period of ingrowth. 
in which care it is specific for the parent 
nuclide. 

Applicability: This method is applicable for 
measuring the activitv of anv beta-emittins 
radtonuc~de, with a rhaxim& eneqy greiter 
than 0.2 MeV, pronded no other rsdionuclide 
te present in the separated sample. APHA- 
~ ( S l .  

33.2 Mrthod E 4 .  Dlrect Beta Counvng 
(Cross beta determinat~on]. 

PrNlc;ple; The sample, collected on a 
su~table filter. is counted with a beta counter. 
The sample must be thin enough so that self- 
absorption corrections can be made. 

App11cob;iiW: Cmsa beta meas,reaents 
ere applicable only to mdionucbdes with 
maximum beta particle energies greater than 
0.2 MeV. Cmss beta measurements may be 
used to measlire emiasions of specific 
radionuclides only (1) when it la known that 
the sample contstns only a singla 
radionudide, and (2) measuremenre mede 
using Method 83 ahow reaaonabie 
agreement with the gross beta measurement 
Gmss bets measurements are applicable to 
mixtures of radionuclides only for the 
purposes end under the wnditiona described 
in section 3.7. APHA-O2(4). ASTh-D- 
l w n ] .  

3.3.3 Method Bb. Liquid Scintillation 
Specmmetry. 

Principle: An aliqi~ot of a collected sample 
or the result of rome other chemical 
separation or processing technique is added 
to a liquid scintillation "cmktail" which is 
viewed bv ~hotomultiulier tubes i n s  lisuid 
acinti~latibi spectrometer.  he spectrometer 
is adjusted to establish a channel or 
%indow" for the pulse energy appropriate to 
the n n d d e  of intenat The activity of the 
nuclideof interest 11 measured by the 
counting rate in the appropriate enegy 
channeL ConecUom nm made for chemical 
yield whem separations ant made. 

A~olicobilihr: This method Is aoolicable to 
eny'&tasmitiing nuclide when ;;other 
radionuclide tr present in the 8ample or the 
separated sample provided that it can be 
incorporated in the scintillation cocktail. This 
method is also applicable for samples which 

of the radionuclides of interest. 
Radiochemical separatlona may be made 
prior to counting but are usually not 
necessary. 

Applicability: This method is applicable to 
the measurement of any gamma emitting 
radionuclide with gamma energies greater 
than 20 keV. It can be aooiied to comolex 
mixtures at radionuclid;;. The samalea ~~~ ~~ ~ - ~~ 

counted may be in the l o r n  of pam;uldte 
filtera. absorbers, liqutds or gases. The 
method may also be applied to the snal)s*a 
of gaseous gamma emitting radionuciides 
directly in an effluent stream by passing the 
stream through a chamber or cell containing 
the detector. ASTh%l&l9(9). DO-lZWB(18). 

3.4.2 Method G Z  Low Resolu:ion 
Gamma Spmlmmeby. 

Princi~1e:The samole is counted with a 
law resoltitian samma detector. a tha!iium - ~~~~ n- -~~~ ~ ~ 

activated sodium iodide crystdl. The de:ec!cr 
is coupled to a photomultiplier lube and 
connected to a multichannel anal) zcr. The 
gamma emitting radionuclides in the sample 
are measured from the gamma wunt rates in 
the energy region8 charscteristic of the 
individual radionuclides. Corrections are 
made for counts contributed by other 
radionuclides lo the spectral regions of the 
radionuclidea of interest Radiochemical 
separalion may be used prior to counting to 
obtain less complex gamma spectra if 
needed. 

Applicabili!y: This method is applicable to 
the measurement of gamma emttllng 
radionuclides with energies greater than l io  
keV. It can be applied only to reidtive!~ 
simple mixturesof gamma emitting 
radionudides. The samples counted may be 
in the form of particulate filters, absorbers. 
liquih or gas. The method can be applied to 
the analysis of gaseous radionuclidea directly 
in an effluent stream by passing the ges 
sheam thmugh a chamber or cell containing 
the detector. AS1U-D-2459(12). EUSGLV- 
053517(19). 

3.4.3 Method 63. Single Channel G m n a  
Spectrometry. 

Principle: The sample is counled with a 
thallium ectivated mdium iodide crystal. The 
detector Is coupled to a ph0tomullip;icr tube 
connected to a single channel analyzer. The 
activity of a gamma emitting radionuclide is 
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deie Imm thw samntn wusrts in the 
energy range for which the counter is set. 

Applicability This method is applicable to 
the measurement of a siogie gamma emitlina 
radionuclide. it is not appl iubb to mixhuea 
of radionuciides. The samples counted mag 
be in the form of particulate filters. 
abaorbers. liquids or gsa  The method can be 
applied to the analysis of gaseous 
radionuclides directly in an effluent stream 
by passing the gas stream through s chamber 
orcell containing the detector. 

3.4.4 Method 64. Graes Gamma 
count in^. ~ ~ ~~~~ o~ 

Principle. The sample is counted wi~h  s 
gamma delector usually e 1hs.llum activated 
sadlurn ladme crvnlal. The de!ectnr la  .... ~ - ~ , . ~  ................ 
coupled to a photomultiplier tube and gamma 
rays above-a specific threshold energy level 
are counted. 

Applicability: Gross gamma measurement. 
may be used to measure emissions of specific 
radionuclides only when It is known that the 
sample contains a single radionuclide or the 
identity and isotopic ratio of the 
radionuclides in the effluent s h a m  are well 
known. When gross gamma measurements 
are used to determine emissions of specific 
radionuclides periodic measurements using 
Methods GI or G Z  should be made to 
demonaheta that the moss namma 
measurementl pmvidi reliible emission 
data. This method may be applied to analysis 
of gaseous radionuclides directly In an 
effluent stream by plscing the detector 
directly in or adjacent to the effluent s h a m  
or passing an exmcted a&ls of the efnuent 
stream th;ough a chamber or cell containinn 
the detector. 

3.5 Counting Methods AU of the above 
methods with the exception of Method A 4  
Involve counting the radiation emitted by the 
radionuclide. Counting method. applicable to 
the measurement of aiphn, beta and gamma 
radiations are listed below. The equipment 
needed and the counting principles involved 
ere described in detail in ASTM-3848(8). 

3.5.1 Alpha Counting: 
Gas Flow Pmportiond Counters. The 

alpha particlea cause ionization in the 
counting gas and the reeultiogelectrical 
pulses are wuoted These counters may be 
windowless or have very thin windows. 

Scinti/lation Counlerj The alphe 
particles trensfer energy to a 8cintillator 
resulting in a pmduction of l i t  photona 
which strike a photomultiplier tube 
converting the light photons to electrical 
pulses which are counted The counters may 
involve the use of solid acimillation materiala 
such a s  zinc aulfide or HquM scinKUaMon 
solutions. 

Soiid-State Countem Semlmductor 
material& such as  silicon swfacbbarrler pn 
junctions, act a s  solid ionizatlm chamben. 
The alpha particln intmsct which ths 
detector pmducing elecimn hole pain. Tbe 
charged pair in collected by an spplied 
electrical field and the resulting electrical 
pulses are counted 

* AIpho Speohmelers. Semlmindud~  
detecton used In mnjunction with 
multichannel anal- for en- 
discrimlnatioa 

3.5.2 Beta Counllng: 
* lonizotion IZJmmbsm lbau chmbem 

~onta in  the bets-emitting 5udld. LB 

lorn. Tlte ionization c o r n 8  pmduced is 
measured. 

Geiger-Muller (GMJ Corinters,or Cos 
Flow Proporlionol Counters. The bets 
particles cause ionization in the counting gas 
and the reeulting electrical pulses am 
counted. Proportional gaa Row counters 
which are heavily shielded by lead or other 
metal, and pmvided with an anti-coincidence 
shield to reject cosmic my@. ere callcd low 
backnound beta countera. . Scinril!otion Catmtets. The beta particles 
transfer energy to e scintillator resulting in e 
production of light photons, which strike a 
photomultiplier tube converting the light 
photon to electrical pulses which are counted. 
This may Involve the use of snthracene 
crystals. plastic scintillator, or liquid 
scintillation salutions with orgsnic 
phosphors. 

Liquid Scintillation Spectrometers. 
Liquid scintillation countem which uae two 
photomultiplier tubes in coincidence to 
reduce background counts. This counter may 
also elecimnically discriminate among pulses 
of a given range of energy. 

3.5.3 Gamma Counting: 
Low-Resolution Gommo Spectrometers. 

??le gamma rays interact with thallium 
activated sodium iodide or cesium iodide 
crystal resulting in the release of light 
photons which sb$ke a photomultiplier tube 
converting the light pulses to electrical pulses 
proportional to the energy of the gamma rag. 
Multi.channel analyzers are used to separate 
and store the pulses according to the energy 
absorbed in the crystal. 

High-Resolotion gommo Spectmmeten. 
Gamma rays interact with a lithium-drified 
[Ge[Li)) or hlgh-purily germanium (HPGe) 
semiconductor detwtors reaulting in a 
pmductim of electmn-hole pairs. The 
charged pair is collected byan applied 
electrical field A very stable low noise 
preamplifier amplifies the pulses of electrical 
char@ resulting fmm the gamma photon 
lnterections. Multichannel analyzem or 
computers are need to aeparate end store the 
pulses according to the energy absorbed in 
the crystal 

* Single Chonnei Anolyzem. Thallium 
activated d u r n  iodide m s t a l s  uaed with s 
sin& wlndow snslvzer. Pulstl fmm the 
photomultiplier are aepareted in e 
single predetermined energy range. 

3.5.4 Calibration of Counters. Muntem 
are calibrpted fop orallllcific radionuclide .............. . r . ~ ~ ~ ~ -  ............ 

messuremsntr wins e standard of lhe 
ra&onudide under either identical w very 
eimilrv conditione s s  the sample to be 
counted For gamma apactmmetersm series d 
standards covenna the e m g y  range of 
interart may ba wed to wnsuoct a 
calibration nvrs relating Barnma energy to 
wunIiug efficiency. 

In those csm where a standard Is not 
available for a radionuclide, countem may be 
calibrated using a standard with enngg 
c l ~ a ~ s r h t l c ~  a8 similar as  posslMa to the 
radionuclide to ba measlued ?or grwa sipha 
and beta measurements of the unidsntified 
mixhues of radlonuclideh alpha cn- an 
calibrated with a natural uranium standard 
and M e  m u n t m  with a cesimn-237 
s t a o d a d  ih. mtandard must mntein the 
same weight .nd distribution of wlida an the 

r / Rules sad Wewiiahs Sm 

w r n p e *  ii r. je ii.oui?l:.. .? a: <.+ 
mnnnpr 1: the aarnpler con1u.n rrrcarit 
5moun:s of aolids, cslibintion c u n w  relating 
weight of solids present to counting efficiency 
are prepared Standards other then those 
prescribed may be used pmvided i t  can be 
shown that such standards are more 
applicable to the radionuclide mixture 
measured. 

3.8 Radiochemical Methods for Selected 
Radionuclides. Methods for a selected list of . 
radionuclides are listed in Table 1. The 
radionuclides listed are those which are most 
commonly used and which have the greatest 
potential for causing doses to members of the 
public. For radionuciides not listed in Table 
1, methods based on any of the applicable 
"principles of measuremenV described in 
section 3.1 through 3.4 m y  be used 

3.7 Applicability of Gmas Alpha and Beta 
Measurements to Unidentified Mixtures of 
Radionuclides. Grnss alpha and beta 
measurements may be used aa a screening 
measurement as a o&of an emission 
messurPment pm&m lo ldenttfy the need lo 
do apectfic rad~onuci~de anallsea or to 
confirm or venfy that unexpected 
radionuclides me not being released in 
significant quantities. 

Gross alpha (Method A-4) or gross beta 
[Methods E 2  or 6-91 measurements may also 
be used for the pwpose of compenng the 
measured concentrations in the effluent 
stream with the limiling "Concentration 
Level6 for Envinmmental Compliance" in 
Table 2 of AppeRdix E For unidentified 
mixhlRa the meawred concentration value 
shall be cornparad with the lowest 
environmental concenhation limit far sny 
radionuclide which is not kmwn to be sbsenl 
from the eftluent s h a m .  

0 4  
C14 ............................. e-5 
ca.45 ............... .. ...... 6-3. 8-4, 8-5 
a 1 4 4  .......................... 0.1. 0-2 G3. G-4 
Cm244 ................ A-1. A-2, k3. A 4  
Co60 ... G l .  G Z  63, G-4 
0-51 5 1 .  Q-2 W. G-4 

.......................... Ca-134 G I .  G Z  G-3. G-4 
Cc-137 G I .  G2 0-3. M 
Fe55 0-5. 6 1  
Fe59 ............................ G-1. 0-2 03. 5 4  
Ga47 Gi. G2. W 04 
H-3 (kq ..................... 8-5 

.................... H-3 (gas) 8-1 
kt23 .............................. G I .  0 2 ,  0-3. W. 
1-125 . 0 1  
1-131 .....--.--.. G I .  5 2  G-3, (1.4 
lle113m G t . G L 5 3 ,  G-4 
lr-$92 ............................ Gl. G2. G-3. M 
K I B 5  .............-- - 6-1. 5-2, e-4 G 1 .  0 
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4. Quality Assumnce ~\.fethods 

A-I. A-2. A-3. A 4  
A-I. A-2. M. A 4  
A-I. A-2 M, A-4 
A-I, A-Z A-3. A-4 

G I .  GZ, 6 3 .  G-4 

Each facllily required to measure their 
radiooudide emissiom s b l l  conduct a 
quality assuranca ptqram In conjunction 

Tern1 
Unnin, (totat alpha) .. 
U m M  lbotoprl ....... 
Uraniwn (Nabsat) ........ 
Xe133 ...................... .... 
YblW ......... .... 
ZnBS 

with the radionuclida emission 
meesurmentr This program shall assure 
that tha endasion meaaunmenb PI. 
representative, and are of Lmown precision 
end nccmcy and 8h.U include 
adminiahative controls to assum pmmpt 
resoonse when emlsaion mes.nremcnta 

G I .  G-2. Q-3. 0-4 
A-1. A-2 A-3. M 
A-1. A-3 
A-5 
G I  
G I .  GZ, W. 0-4 
G I .  G2. Q-3. W 

~ ~ ....... 

ln&cabunexpectedIy luge emissions. The 
p r w a m  shall wnsist of e system of policies. 
organizational responsibilities, written 
procedures. data quality specifications.. 
audit& corrective action8 and mwr ta  This 
sualltv assurance ntmuam ehall'include the 

4.1 o ~ a n b a t i o n a l  structure. 
funclionel responsibilities. level. of authority 
and lines of communications for aU activities 
nlaled to the emisaim m e a s m e n 1  
p v m  shall be IdentiEed and documanrcd. 

4.2 Adndnlshatlva controls shell bs 
prescribed to enave pmmpt responae in the 
event that emission levels iacrsase due to 
tmplanned operations. 

4.3 i h e  sdmpie wtlactian:md snalyab 
pmcedures used in mea- lb6 amiedon~  
shall bs described inol i ldi~wHem . , 

epplhbls .  : . , . . . . . . .  
k3.1. l d e s t i f i c n t i o n o f 8 i m p  lWes s a d  

n b b e r  d sampling puinla .m!+ng the 
rationale for site mlect ion.  . '. 

4.32 A descriptim of iamplb&piobw 
and representativeness of tha samples 

43.9 A desctiprion of any conttnuoua 
monitoring 8ystem used to rneasura 
emlsllons tndudlngtha m ~ i U v i t y  of tha 
syetem. EBUbralloti pmcadurarand frequency 
of calibratlon. 

4.3.4 A descrtption d the &npi.e 
cbllectioh *stems lor oach radionuclide 
menawed indidln(l lrsqwn+ of coUac@u. 

calibration procedures and fiquency of 
calibration. 

4.35 A description of the leboraiory 
analysis procediiies used for each 
radionuclide measured including frequency 
of analpsia, calibration pmcedures and 
frequency of calibratioo. 

4.3.8 A description of the sample flow 
rate messurement systems or procedures. 
inciudina calibration procedures and 
frequency of calibration. 

4.3.7 A description cf *e effluent flaw 
rate mea8urerne:rt pmcedures, including 
frequency of messwments, calibration 
procedures and frequency ofcaiibration. 

4.4 The objectives of the quality 
assurance program shall be documented and 
shall stale the required pRcisiOR accuracy 
and completeness of the emission 
measurement data including a description of 
the orocedurea used to assess these 

~~ -.. 
perketers.  Accuracy is the degme of 
agreement of a measurement with a m e  or 
known value. Precision is a measun ofthe 
agreement among individual measurements 
of the same paramelem under similar 
conditions. Completeness is a measure of the 
amount of vaiid data obtained compared to 
the amount expected under nonnal 
conditions. .... 

4.5 A quvlity contml propam shall be 
ertabiished to evsluate and muck the quslxty 
of the emissions measurement data agslnst 
preset criteria. The program should Include 
whem applicable e system olnplicates, 
spiked sampler split snrnplea, blanks and 
wnool charts. The number dnd frequency of 
ouch quality conhol checks shall be 
Identified 

4.6 A sample hacklng systam shall be 
entablished to provide for positive 
ldenrieurtion of samples and data thmugh all 
phs&a ofthe sample dlection. analysis and 
repom aystemSample b a n d l i i  and 
preservation procedures shall be eslablished 
to mauttain the mtegnly of sampks dun- 
collection. storage and analysis. 

4.7 Periodic internal and external audit8 
shall be performed to monitor wmpbance 
with the quality assurance p m g m u  These 
audib shnU be performed in accordance w t k  
wn\tw pmcedures and conducted by 
per~crnnel who do not have msponaibdity for 
perfomung any of the operatiom being 
audited. 

4 4  A corrective action prolp.am .hall be 
established Inciudlng critetfa for when 
wmctiva action l a  needed what c o m t i v e  
actions will he taken and who II mswnaible ~ - ~-~~~ . 
for laklq the comcfive a c 4 l h  . . 

@ Periodlc tepN to msponrible - 
managem.nt shaN bs p+ on thp 
dmmsnce if h d n s l o ~ ~  m e a d m n b  ' .. ................... 

~ l h e w r e p n t h l b o o l d ~ u d .  
assessment of the quaU(Y 01 ti10 dale. mdm 
of audlta asd descslptlon ef m d v e  
......... 

4.10 The assuranca pmgma 
should be doplmentsd In a quedity assurance 
p r n w  plan which should address each of 
the above requlrementa. 
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(18) Depament  of Enegy. " W L  
Anawca l  Chemistrg Branch Rmedures 
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8. By adding Method 115 to the  list of 
methods in Appendix B to part  81 to  
read as follows: 

Method 1lbMoniloring for Radon-P2 
Emissions 

This Appendix describes the monitoring 
methods which must be used in determining 
the radon-222 emissions hom undermound 
uranium mines, uranium mill tailings piles. 
phosphoarpsum stacks, and other piles of 
waste material emitting radon. 

I. Radon-222 Emissions fmm Underground 
Umcium Mine Vents 

1.1 Sampling Frequency and Calculation 
of Emissions. Radon-222 emissions from 
underground uranium mine vents shall be 
determined using one of the following 
methods! -. . ... . . . . 

1.1.1 Continuous Measurement These 
measurements shall be made and the 
e m i s s i o ~  calculated as follows: 

(81 The radon-222 concentration shall be 
continuously measured at each mine vent 
whenever the mine ventilation system ia 
operational. 

lb) Each mine vent exhaust flow rate shall 
be measured at least 4 times per year. 

(c) A weekly radon-222 ernmaion rate for 
the mine shall be calculated and recorded 
weekly as follows: 
A.= CIQIT, + GQTP + t.. CIQIT, 
Where: 
A.=Total radon-222 emitted fmm the mine 

durtng week (GI) 
C,=Average radon-222 concentration in mine 

vent t(CtlmS) 
Q,=Volwnetnc flow rate from mtne vent 

ilm3Ihrl , . -, 
T = H o w  of mtne venblation system 

operation d w n g  week for nune vent t(hr) 
Id1 The annual radon.222 e m i ~ i o n  rate is 

the sum of the weekly e m h l o n  rates dunng a 
calendar veer. 

1.1 2 gertodic Measurement. This method 
is sppltcable only to minm that umtinuously 
operate their venttlation system exwpt for 
extended shutdownr Mnas  which start up 
and shut down their vendation system 
hequelrtly must use the continuow 
measurement method describe in Section 
1.1.1 sbove. Emrsston rates determined using 
penodrc measurements shall be measured 
and calculated as  follows: 

la) The radon-222 shell be contlnuousl~ 
measuredat each mine Vent for a t  least one 1.. 
week every Ulree montha - . . 

(bl Each mine vent exhnust flow rate shall 
be measured'at l e s 8 t h c e  d w i Q  eacn ofthe 
radon-222'measurenienI'$@rlod~- ' ~. 

(c) R weekly radon-22 emission rate shall 2.1.2 Uishibution of Flux Meaauremenls. 
be calculsted for each weeklv period The distribution end number af radon flux 
according to the method deszbed  in Section meaeuremenh required on s pile will depend 
1.1.1. In this calculation T=1@8 hr. on clearly dermed sresa of the pile (csiled 

(d) The annual radon-222 emission rate regions) thal can have significantly different 
from the mine should be calculated an radon fluxes due to surface conditions. The 
follows: mean radon flux shall be determined for each 

individual region of the pile. Regions that 
52 - W. shall be considered for operating mill tailings 

&= (Ad + & + ... AJ piles are: 
n (a) Water covered areas. 

[b) Water saturated areas (beaches). 

Where: 
(c) Dry top swfece areas. and 
(d) Sides, except where earthen material is 

&=Annual radon-722 emission rate from the 
-3 . . ,p :% used in dam construction mr,lr(L,, 

A , = w ~ ~ ~ ~  r a d a n . ~ ~ 2  em,sslan during For m'll talllngs after disposal the pile shall 
the measurement penod I (Ct) be considered to constot of only one reglon. 

n=Number of weekly measurement periods 2.1 3 Number of Flux hleasurements. 
aer "ear Radon flux measurements ahail be made 

~;=P&ber of weeks during the year that 
the mine ventilation system is shut dawn in 
excess of 7 consecutive days, i.e. the sum 
of the number of weeks each shut down 
exceeds 7 days 
1.2 Test Methods and Ptocedures 
Each underground mine requited to test its 

emissions, unless an equivalent or alternative 
method has been approved by the 
Administrator, shall use the fo l lowh test - 
methods: 

1.2.1 Test Method 1 of Appendix A to part 
80 shall he used to determine velocitv 
traverses. The sampling point in the buct 
shall be either the centroid of the cross 
section or the point of average velocity. 

1.2.2 Test Method 2 of Appendix A to part 
80 shall he used to determine velocitv and 
volumehSc flow rates. 

1.2.3 Test Methods A 4  or A-7 of 
Appendix 8, Method 114 to part 81 shall be 
used for the analvsia of radon-222. Use of ~~~ ~ 

Method A-7 t e q u k s  prior approval of WA 
baaed on condt~ona described m Appendix 
8. - 

1.2.4 A quality assurance program shall 
be conducted in conformance with the 
programs described for Continuous Radon 
Monitors and Alpha Track Detectors m W A  
Srrll-. (21 

2. Radon-222 Emissions fmm Umnium Mill 
Tainngs Piles 

2.1 Measurement and Calculation of -. ~ ~~~~~~~~ .. 
Radon Flux h m  U ~ a n ~ u m  h U  Tailings Piles. 

21.1 Frequency of Flux MeasuremeaL A 
single set of radon flux measurements may be 
made, or if the owner or operator chooser 
mom fraquent measurement. may be made 
over a one year period These measurements 
may involve quarterly, monthly or weekly 
intervals. All radon measurement. shall be 
made as  described in p a r a p p i u  21.2 
t h m d  21.8 except that for measurement. 
mad&ovar a one year period the raqulmment 
of paragraph Zl.l(c) shall not apply. The 
mean radon flux hum the pile shall be the 
arithmetic mean of the m&n radon flux for 
each measurement period Tha weather 
condi~oru. moiatum content of the tailhrgs 
and area of the pile covemd by water 
existinn at the time of the measurement shall 

within esch region on the pile, except for 
those areas covered with water. 
Measurements shall be made at regularly 
spaced locations across the surface of the 
region. realizing that surface roughness will 
prohibit measurements in some areas of a 
region. The minimum number of flux 
measurements considered necessary to 
determine a representative mean radon flux 
value for each type of region on an operating 
pile is: 

(a) Water covered area-no measurements 
requited as  radon flux is assumed to be 
zero. 

(b) Wster saturated beaches-103 radon 
flux measurements, 

(c) Loose and dry top surface-lW radon 
flux measurements. 

(dl S i d e s 1 0 3  radon flux measurements. 
except where earthern material is used in 
dam construction. 

For a mtll tailings pile after d8sposai w h l ~ h  
consists of only one regon a mlnlmum of 1W 
measurements are required. 

2.1.4 Resvlct~ons to Radon Flux 
Measurements. The following re~vlcl~ons are 
placed on making radon flux measurements. 

[a) Measurements shall not be .n,iialed 
wthln 24 hours of s ramfall. 

(b) U s  rainfall o m  dunng the 24 hour 
measurements penod the measurement 
is invalid rf the seal around the lip of the 
collector has washed sway or if the 
collector is surrounded by water. 

(c) Measurements shall not be performed tf 
the ambient t e m p e r a m  is below 35'F or 
If the gmund is huzen. 

21.5 Areas of Pile Regions. The 
approximate eraa of each reDon of the pile 
shall be determined in wt. of square meters. 

21.8 Radon Flux MeaauremenL 
Measuring radon flux involves the adsbrphon 
of radon on activatad chmoal  in a largearea 
collector. The radon wllector is placed on the 
surface of the pile area to be measured and 
allowed to collect radon fm a time period of 
24 hours. The radon collected on the charcoal 
is measured by gamme-ray spectroscopy. 
Tha detailed measurement procedure 
pmvided in Appendtx A of EPA SZQ/S-S.?- 
m28dl shall be owd to measure the radon 

be ch&n so 8s to pmvids measurement. . flux on uranium mill tPiling~. except the 
twpresedtntivs of the long term-radon flux , aurfsw of the t a h g s  shall not be penetrated 
hum the pilsand ahall be subject to EPA by thelipof Ule dam wllector a8 directed in 
review and approval; ' ' ' " '. .- - the pmced&;rathei thb wUector shall be .' 





8ample5 spiked with known qnantilies of Measurement Protocols*. 1IPA SZL"/1 Is] Determine the amount (in euriesj osed 
radium-228. U.S. EnvirOumentd ht6ct iOn Agency, a t  facilities for tha period under 

E Data Precision. Accuracy, end Washiwtoa 5C. (19Wl. consideretion ffadioaedve materiais in 
Completeness 

The precisian accuracy, and completeness 
of measurements end analyses shall be 
within the following limits for samples 
measuring greater than 1.0 pCi/ma-s. 

[a) Precision: 104b 
(b) Accuracy: r z o %  
(C) Cpmpleteness: at least 85% of the 

measurements must yield useable results. 
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9. By ad- Appendix D to part 81 to  
read as follows: 

Appendix D to Pmi Bt-Methods for 
E a h t i n g  Radionuclide Erniasioas 

I .  Purpose ond Bochgmund 
Facility owners or operators may estimate 

radionuclide emissions to the atmosphere for 
dose calculations inatead of measurin. 
emissions. Pamculate emissions frommili 
tailings piles should be estimated using the 
procedures listed in reference # Z .  AU other 
emissions may be estimated by using the 
"Procedures" listed below, or using the 
method described in reference #I. 

2. Procedure 
To estimate emissions to the atmosphere: 

sealed packages thet remain unopened and 
have not leaked during the assessment period 
should not ha included in the calculation. 

(b) Multiply the amount used by the 
followins factors which depend on the 
physical state of the radionuclide. Tbey are: 

lil 1 for gases: 
(ii) 10-'for Liquids or particulate solids; and 
liiil 10-'for solids. 
If any nuclide is heated to a temperahxe of 

1M degrees Celsius or more, boils at a 
tempera- of l W  degrees Celsius or less, or 
is intentionally dispersed into the 
environment it must be considered to be a 
gas. 

Ict ll a control device is installed between 
the place of use and the point of release. 
multiply emissions from (b) by an adjustment 
factor. These are presented mTdble 1. 

TABLE 1.-ADJUSTMENT TO EMISSION FACTORS FOR EmUENT CONTROLS 

HEPA @Ian .- ........... .. 0.01 NoC qpllcab(. 0 (la..a. radlonrl&q p+&e& testing is prudent 

................... .......... ............. .............. .. 
................ ........................... 

to*ranNghmmwale(tldency. 
Fa& RtW 0.1 M-np & ba prvdM to pwrd sgdnat team in 6W. 
Sintend metal 1 lrnuniaa data to maL. A d o n  
AeWated aYbOn RlteR .- 0.1 E l W m w  b mm &mv+mt monitmino is mcesm to ensure 

~ U S ~ ~ m m w w k ~ ~ l w d  ~ . . .  j Xmwn 1051- ................ U r n  m M.&ie".3dq% 
D w l M  baw: Released nttvl wr, week ................... Xmwn ....................... 1 Rovde. m r e d r m n  d s w a n  m pener. Wc. 
Ventm pnooeo J PwhUte4 .............., 0.05 Ainmm vmh#b mn, nmae - mmmldy n g-vs remova! 

Packed bedrnhben " ....... O W " . . "  ............... 
Ekkma* p3cWaUn ...... : ........... ... 1 hdahtes  ............. 0.05 .......................... Nd aoDlkaM for w.smm m2mudIde8 . . 
X ~ M I  nap. X e m  10.1 E w  b mm-dep- mwiWnp b necessary to ensure 
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lo. By adding Appendix E part 61 to 
read as follows: 
Appndix E to Par( 6 1 4 o m p l h o s  
Pmcadmw Methods for Determining 
C o m p b  With Subput I 

1. Purpose ond Background 
This Appendix pmvidea simplified 

pmoedves to reduce the burden on N u d e a  
Regulatory Commission (NRC1 Ucensees. and 
non-Department of Energy Federal facilities 
in determining compliance with 40 CFR part 

....... - . ~ ~ ~  ........... 
series of increasingly more auhgenl sleps. 
depending on the facility's potential to 
exceed the ntandad - . . - - - - - - - - - 

F h L  a facility can be found in compliance 
if the quantity of radioactive material 
possessed during the year is less than that 
listed in a table of annual possesston 
quanlities. A facility will also be in 
comnlienca if the averem annual ~ ~ ~- -. ~~- -- 
radionuclide emission concentration is lesm 
than that listed In a table of air concentration 
levels. U the fscilrhr is not tn camaliance bv ~ - * ~- ~~ -- r----- -. 
these tables, it can establish compliance by 
estimating a dose using 8crnenIn.g pmcedum 
developed by the National Council on 
Radiation Rotaction and Measurements with 
a radiolodcal sovrca tern derived usinn EPA 
appmvebemission facton. Thew p r o c ~ d m t  
am described In s "Guide for Detenninins " 
Compllsnce with the Clean Air Act 
Standards tor Rsdionudlde Emissions Pmm 
NRC-Ucenced and Non-WE Federal 
Facilities." 

A user-friendly computer program called 
COMPLY ha8 been developed to reducn the 
burden on the regulated community. The 
Agency has also prepamd n "User'a Guide for 

the COMPLY Code" to assist the regulated 
conununity in using the code. and in handling 
more complex situations such as  multiple 
release ~oints .  The basis for these 
compllkce procedures ere pmvided in 
"Backgrnund Mornation Docmenu: 
Procedures Appmved for Demonstratinn 
ComoUance &tb rlo CFR mart 81. suboa; I.'. 
The compliance model Is k e  highest ievel tn 
the COMPLY computer code and pmvldes lor 
the most realistic assessment of dose by 
allowing the use of site-specific information. 

2. Table of h u a l  Possession Quontify 
(a) Table 1 may be used for determining if 

facilities am in com~Uance with the standard. 
The possession tsbie can only be used if the 
following conditions are met: 

ill No &reon lives within lo  metem of anv 
&ease point: and 

(ii) No milk, meat or vegetables are 
produced within 1 W  meters of any release 
poinL 
(b) Procedures described in Reference (1) 

shall be used to determine compliance or 
exemption fmm reporting by use of Table 2. 



TABLE 7 .- ANNWL Poss~ssiohc WANTI- 
TIES FOR ENVROXUWTAL E 

[ A n n d  Possession C*Isn66es (Cilyr)l 

Radiarmdii 
. LiquW 

I m. lam' 
i I I 

TMLE I.--ANNUAL slon aiw~i-  
TIES FOR ENVIRGNMENTW COMPLI- 
A N C E - ~  

[Annusl W l l  



[ A n n u  P m s i o n  CunWer (Ci/yr)J tnnnual Possession Ouan(itisr (U/yr)J 

Radionuclide 
Ga* Wl 

1 % .- 

PC-103 ................... 2.1E.01 ZlE+02 
Pd-107 . 8.28-02 8.2E+01 
WlO9  9.4E-01 9.4E+02 
R 1 4 3  . . 7.8E-M 7.6E-01 
RlU 1.1 E - M  1.lE-01 
Pml45 5.2E-04 5.2E-01 
R 1 W  .. 4.4E-05 4.4E-02 
R 1 4 7  ..................... 2.8E-02 2.8E+01 
R l 4 8  1.7E-02 1.7E+Ol 
Pml48m 7.8E-M 7G-01  
Pml40 2.8E-01 2.8E+02 
Rn-151 1.2E-01 1.2E+02 
PC-210 0.3E-05 9.3E-02 
Pf-142 .- 28E-01 28E+02 
R-143 .- 1.OE-01 l.OE+02 
R-144 - 1.5E+01 l.K+M 
Pl-191 .- .................. 8.4E-02 8.4ECOl 

.......... 
Re223 ................ 1 . 3 ~ 4 4  i.s~-oi 
-224 ..................... 32E-M 3.2E-01 
Ra.225 ............... i . 3 ~ - ~  i .3~-01 
R a - M  ................... 5.5E-W 5.5E-03 
Ra.228 ...................... 1.3E-05 1.3E-02 
R M l  ........................ 4.2E-01 4.2E+02 
RbW ...................... 1.4E-03 1.4EIW 

SD129 . . . .  ........, !BE-01 '18E-02 l8Ec05 
S C U  ................... I4E-01 I4E-02 ' 1  4Er05 
SD1S ....................... '40E-M 40E-01 /40Et02 

-.- 
..WOO mmained h a general~ lo produca 

Technetklmm can t 6 e .  uYavnsd lo be Jold 

3 . Table of Concentration Levels 

la1 Table 2 mav be used for determininn if 
faciitiea ere in &mpllance with the staniard . 

1 .The concentration tnbla as applied to 
emission estimates can only be used if al l  
releases are fmm paint w&es and 
concenhuons have been measurad st the 
stack or vent us@ EPA.appmved methods . 
end lbe distance behveenhch stnck or vent 
and lbs nearest resident is p a l e r  than 3 
times lbe diameter of  the suck  or venL 
Procedms ~ m v i d e d  Ln Ref . I11 shall be used 
to  deterinin; compliance or e~empuan from 
repartlng by use of Table 2 . 



2. The macentration table may be used to 
detetmine compliance with the a tandud 
based on environmental measurements 
provided these measurements are made in 
confamarice with the requiremeats d 
8 61.107(b)(5). 

4. NCRP Screening Model 
The procedures described in Reference (4) 

may be used lo determine doses to members 
of the general public from emissions of 
radionuclides lo the atmosphere. Both the 
total d m e  from all radionuclides emitted and 
the dose caused by radioactive iodine must 
be mnnidmed in accordaace with the 
procedures in Ret  [I). 

5. The COMPLY Computer Code 

The COhlPLY cornpuler code may be used 
to determine compliance with subpart I. Ihe 
compliance model h the COMPLY computer 
code may be used to determine the dose to 
membws of the general public from emimiom 
of radionudides lo the ahnosphere. The EPA 
may add radionuclides lo all or any part of 
COMPLY to  c w e r  radionudides that may be 
used by the regdated community. 

TABLE 2 M T e M  L m L S  FBFl 
ENVRONWENTAL CO*Iml=--FMtin- 
ued 

TRRTlBN LEMLS FUR 
EMV CO~pbl~%~- - t in -  
ued 

Mc-56 .- 
Ups "'-I 

1.OE-12 
7.1E-11 
7.1E-15 

4.3E-10 
82E-13 
1.2E-13 
1.lE-13 
1.lE-M 
B.1E-15 
4.5E-11 
21E-13 
2.3E-10 
2 E - 1 1  

3 .8 -  M 
i a - t o  

3.8-11 
25E-09 

2H-12  

1 8 - 1 1  
2.4.2- 11 

1 a - 0 8  

7.7E-12 
7.1E- 10 

1.E-12 
1.8-17 
1.5E-11 
1.4E-11 
8.3E-10 
2 s -  11 
1.2E-15 
1.G-11 
3.M-11 
7.7E-t0 
5.e- 

1.0-12 
2 s - 1 0  

&2n- 1.E-11 %;n..i 
Pu2m ... 2.1E-15 *la... 
PC-238-. 2.E-15 W ..... 
Rc24... 2.E-15 So41 
1 1.E-13 SbSI 
RCW... 2.W-15 Sods 
RcW. . .  42E-08 SatB ..... 
~ c z u  ... 2 . ~ - i s  sbn 
Pu2+5... 2.1E-10 Si3 ..... 
Rc2UI... 2.2E-12 Se-7B 
~..223... 4 . ~ ~ 1 4  sen 
R.-a,.. 1.X-13 Sl.32 
%225... 5.E-14 Sfn.147.. 
. 0.3E-15 %+151.. 
Re221).. . 5.x-15 Sm153.. 
R4.W ..... 5.E-10 5h-113-. 
RbbJ..... 3.4E-13 Sw 

117m 
%44..... 3.6E-13 SR 

l l s m  
. 5.6E-13 SRlZ3-. 
Rbd7-.. IdE-13 Sn-125.. 
m ..... 2.lE-W 5h-123.. 
Rb49 7.1E-10 Srd2-.. 
1 t.5E-12 Sf* 
&&.. 1.6E-00 lll.232.. 
W 7 m  ... 1.4E-W lWP4.. 
&68 ...... 1.8E-12 V-M ...... 



TABLE ~.*cENTRA~ON &VEIL3 FOR 
ENVIRONMENTAL ~ M P L I A N C E - 4 0 n t i n -  
ued 

TABLE 2.--NCENIRAnON LEVELS FOR 6. Refmnces 
ZNVIRONMEN~AL W P U A N C E - ~ ~ ~ ~ ~  (1) Envimmentel Protection Agency. "A 
ued Guide for Determinim Compliance with the 

Clean Air A d  ~tenda;ds  for Radionudides 
Concen Radb Canmnbam Emissions from NRGLicensed and Non-WE 2% bation ,ci,,n nwl* (Ulms) Federal Facilities". EPA 520/1-84.002 . . .... , I 

I I 
\-.. I October 1989 

(21 Envlmnmental Prolechon Agency. 
"L'ser'o Guide lor the COMPLY Code". EPA 
5 2 0 / 1 ~ .  October I W .  

(31 Envimnmental Pmtection Agency. 
"Backgmund information Document: 
Rocedurea Appmved for D e m o n s l r a ~  
Compliance with r10 CFR part 81, subpan r. 
EPA 520/1-34-001. January 1889. 

(4) Na!Ional Council on Radiation 
Pmtection and Measuremenk "Smening 
Techniques for Determining Compliance with 
Environmental Standards" NCRP 
Commentary No. 3. Revision of January 1988 
with addendum of October. 1988. 
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