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National Emisslon Standards for
Hazardous Alr Pollutanta;
Radionuciides

AGENCY: Environmental Protection
Agency [EPA]L

ACTiON: Final rule and notice of
reconsideration.

sumwmany: This final rule announces the
Administretor’s final decisions on
National Emission Standards fot
Hazardous Air Pollutants (NESHAPs)
under section 112 of the Clean Air Act
for emissions of radionuclides from the
following source categorias: DOE
Facilities, Licensees of the Nuclear
Regulatory Commlissicen and Non-DOE
Federal Facilities, Uranium Fuel Cycle
Faoilities, Elemental Phosphorus Plants,
Coal-Fired Bollers, High-level Nuclaar
Waste Disposal Facillties,
Phosphogypsum Stacks, Underground
and Surface Liranium Mines, and the
operation and disposal of Uranium Mill
Tailings Piles. The final rule also
responds to the major public comments
on the March 7, 1989 proposed decisions
for these categories (54 FR Du12). EPA is
conducting this rulemaking purauant to a
voluntary remand and & schedule issued
by the U.8. Court of Appeals for the D.C.
Circuit which requires final action hy
October 31, 1988, In addition EPA ls
granting a raconsideration of the
atandards of 40 CFR patt 61, subpart I
concerning emisslons from {acilities
licensed by the Nuclear Regulatory
Commission, with respect to the issues
of duplicative regulation and possible
effects on medical treatment.

pATER: Effective Date: December 15,
1980, Subpart 11e stayed until March 15,
1090, Comments on subpart I may be
submitted on or before February 13,
1990, The incorporation by reference of
certain publications listed in the
regulations is approved by the Director
of the Faderal Register as of December
15, 1988. Under section 307(b)(1) of the
CAA, judicial review of dectsions under
section 112 is avallable only by filing a
petition for review in the United Siates
Court of Appeals for the District of
Columbia Circuit within 80 days of
today's publication of these rules, Under
section J?7(b}2) of the CAA, the

later in civil or criminal proceedings
Lrought by EPA to enforce these
requirements,

ADDRESS: Comments on subpart I should
be saubmitted (in duplicate if possible)

t0: Central Docket (A-130).
Environmentsl Protection Agency, Attn:
Docket No. A-79-11, Washington, DG
20160,

FOR FURTHER INFORMATION CONTACT:
James M. Hardin, Environmental
Standards Branch, Criterla and
Standards Division (ANR-400), Office of
Radiation Programs, Environmental
Proteclion Agency, Washington DC
20460, (202) 475-9610.

BUPPLEMENTARY INFORMATION;
Motion for Reconnideration

Fot any party who wishes to present
new information to EPA, regarding the
appropriateness of thesa rules, & Petition
for Reconsideration may be filed under
section 307{d)(7)(B).

Docket

The rulemaking recotd is contained in
Pocket No. A-79-11 and contains
information considered in determining
health effccts, listing radionuclides as
hazardous air pollutants, and setting
standards. It also contains all comments
recelved from the public during the
comment period. This docket is
available for public inapection and
copying between 8:00 a.m. and 3:00 p.m.
on weekdays. A reasonable fee may be
charged for copying.

A single copy of the Background
Informuation-Document and Economic
Asszessment (which, combined, form the
final Environmental impact Statement
(E1S]] have been placed in the docket.
Other documents available include: A
Guide for Determining Complanca with
the Cleon Air Act Standards for
Radionuclide Fmissions from NRC-
Licensed and Nan-DOE Federal
Facilities (October 1989); Procedures
Approved for Demonstrating
Compliance with 40 CFR part 81,
subpart I (October 1989); and User's
Cuide for the COMPLY Code {Octobey
1889). Coplos of these documents may
be oblained by writing to: Director,
Criteria and Standards Division (ANR~
480}, Office of Radlation Programs,
Environmental Protection Agency,
Washington, DC 20468,

B. Acronyma
1. FI'A NESHAPs Policy
A- Background :
B, General NESHAP Policy Considerations
1. Selection of Approeach .
2. Format of Standards
I, Historical Background of Radionntlide .
NESHAFs o
IV, Characterization of the Riakz of Radi- °
ation
A. Sourcen of Radiation
B. Health Effects of Rudintion
C. Risk Assessment
1. Risk Measures
NESHAP Policy
2. Uncertaintles in Risk Mcusures
3. Mcthodology -
4. Technology Availability mnd Plant
Closure Considerations
D. Effactive Dose Fguivalent
E. Science Advisory Boerd Retview
V. Decision 1o List Under Section 112
VL Discussion of Source Categories
A. Department of Energy Facilitiea
B. Nuclear Regolatory Commission LI
censed and Non-DODE Federal Facilities
C. Uranium Fuel Cycle FacHities
D. Elemental Phoaphorus Plants .
E. Conl-Fired Ulilily and Industrial Boilers
F. High-level Nuclear Waste Dinposal Fa.

Considered  in

cilitios
G. Radon Releases From Department of
Energy Facilities B .

L Phosphogypsum Stacks
1. Underground Uranium Mines
J. Surface Uranfum Mines .
K. Operating Uranium Mill Tailings Piles
L. Disposal of Uranium Tailings Plles -
VIL. Responses to Legal and Policy Com-
menls
VI, Miscellaneous

1. Definltions
A. Terms

Activity=The amount of a radioactive
material. It is a measure of the )
transformation rate of radioactive nucdlel
at a given time. The customary unit of
aclivity, the cutle, Is 3.7 10" nucloar
transformations per second.

Agreement State—Any state with
which the Nuclear Regulatory
Commiseion or the former Alomic
Energy Comtnission has entersd into an
effective agreement under subsection
274(b} of the Atomic Energy Act.

Annualized Cost—A stream of annual
paymaents for s determined time period, .
egual in value to a one-time payment
based on a pelacted rate of interest,

By-product Material—Any radloactive
material [except source material and
special nuclear material) ylelded in or
made radioactive by exposure to the
radiation inctdent to the procoas of
producing or utilizing specisl nuclear
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“Curbsiders’ love to take you for a ride

LLUSTRATION 8Y BIL, SUDDICK
FALSE FRONT: Curbsidars are-convincing, as one family discovered when they were burned In a Jaep deal.
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material and waeles from the processing
of ores primarily to recover their aource
malerial content.

Dose Standard—A regulatory
standard thai requires a regulated
facility to limit jts emissions to the level
necessary to efpura that no individual
receives an effective dose equivalent
greater than the specified level

Effective Dose Equivalent (EDF}—The
rum of the risk-weighted organ dose
equivalent commitments. The effective
dose equivalent has the same risk (for
the madel used to derive the weighting
factors) as a uniform dose equivalent to
all organs and tissues. For the purposes
of these standards, “effective dose
cquivelent” means the repult of the
calculation nsed to determine the dose
equivalent to the whole body, by taking
into account tha specific organs
receiving tadiation, the dose each organ
receives, and the risk per unit dese to
that organ. A description of the
weighting factors used ia the calculation
of the EDE 1a deseribed in detail in the
Internationat Commission on
Radiological Prolaction’s Publication
No. 28, Pergamon Press, New York
{1982).

Flux standard—A regulalory standars
that limits the amount of radon that can
cmanate per equare meter of regulated
material per second, avetnged overa
single source.

Half-Lile—The time in which half the
atoms of a particular radioactive
substance transform, or decay, to
another nuclear form.

IngidenceThiz tlerm denoles the
predicted number of alal cancers in a
population frum exposure 1o a polfut:nt.
Other health effects (non-fatal canears,
gunetic, and developmental) are noted
separalely.

Muaximum Individua] Risk—1he
maximum additional cancer risk of a
person due to uxposurq to an emitled
pollutant for g 70-year lifetime.

Pathway—A way that radionuclides
might conlaminate the environmen! or
reach people, e.g. air, waler, Tood.

Radionuclide—A type of atom which
sponlaneously undergoes radloactive
decay.

Source Term—The amount of
radioactive malerial emitted to the
atmosphere [rom 8 source, either
estiinated, measured or reported, that is
usedl in the rizk sssessment.

Transuranioc—An element with an
slomic number greater than the atomic
number of uraninm.

Uranjum Fuel Cycle—The operations
of milling of yranium ore. chemical
conversion of uranium, tsolopic |
enrichment of uranium, labrication of
vranium fuel, gencration of electricity by
a lighl-water-cooled nuclenr power plant
using sranium fuel, and reprocessing of

speat urnniem fuel, to the nxtent that
thesw directly support the production of
eloctrical power for public use ulilizing
nuclear energy, This definition does ant
include mining operations, operations at
waste disposal sites, transportation of
any radioactive malerial in support of
il:80 operations, or the reuse of
recovered non-utanium special nuclear
and by-product materlals from the cycle.

B. Acronyms

AEA—Atomic Energy Act, 42 US.C,
2011 el seq.

" ALARA—As low as teasonably

achicvable .
AMC—Ameorican Mining Congrass
ANIR—Advonced Notice of Proposed

Rulemaking
CAA—'The Clean Air Act. 42 US.C. 7401

et seq.

CAP-88—Clenn Air Act Asscssment

Tuckage- 1988
CERCLA—Comprehensive

Environmental Responag

Compensation and Lishility Act, 42

U.S.C. 9601 o teq.

CFR—Caile of Federal Regulations
BID-~The Background tnformation

Document prepared in support of this

rulemaking (Volume 1 of the E1S)
FIA~The Eronomic Impact Assessment

prepared in sopport of this rulemaking

{(Volume 2 of the EIS)
El$—Environmental Impact Statement
DOFE—United States Depariment of

Energy
ED¥FaEnvironmental Defunse Fund
EPA—United Stales Fovironmaental

Protesiion Agency
11LW — High-TLevel Radioaglive Waste
TCRP—Intornutional Commission on

Radinlogical Protegtion
MSIIA—ATine Qafely and Health

Administration
mrem—millirem, 110 " rom
MNAAQS —National Ambient Alr Quality

Standarda
NFSUHAP—Nalional Emigsion Stendard

for Hazardons Air Potlutants
NCRP—Nzlinnal Cenngil on'Radiation

Prolaclion and Meagsuremenls
NRC—~United States Nuclear Regulstory

Commission
NRDC-—MNatural Reaumres Drlonse

Cauncll. Inc,
pCie picovurie, 1107 curin
1L C—Uranivm Fuel Cyclz
UMTRCA --Urastium Mill Taflings

Radiation Conlirol Act of 1975, 42

U.S.C. 7901, £t s0q.

Il EPA NESIIATs Policy

This saction providos a description of
the FPA’s approach for the protection of
public henlth under rection 112, In
protecting public health with an ampls
margin of safety vnder section 112, EPA
strives to provide maximmm feasible
protection against risks tg he«lth from

hazardoun air pollitanis by (1)
protecting the greatest number of e
persnns possible to an Individual
lifetime rizk level no higher than
epproximately 1 in 1 million and {2) .
limiting to no higher then approximately -
1 in 10 thousand the maximum .
estimated risk that & person living near
a plant would have if he or she were
exposed to the emilted pollutant for 70
years. Implementation of these goals is
by means of a \wo-step standard-setting
approach, with an analytical {irst step to
determine an "acceptable risk” that- e
considers all health information, .
including rirk estimation uncertainty.
and includes a presumptive Emit on
maximum individual lifetime risk (MID)
of approximately 1 1n 10 thousand. A
second atep follows in which the actual
siandard is set at a lovel that prevides
*an ample margin of salety" in
consideration of al] health informatiorn.
including the number of persons at risk
levels higher than spproximately 1 in 1
million, as well as other relevant factors
including costs and economlc impacts,
technological feasibility, and other
factors relevant to each parifcolar '
decision. Applying this approach o the
radionuclide source categoriea in
today’s nofice results in controls that
protect over 90 percent of the persons
within 80 kilotneters {km) of thesa
sources al rick levels no higher than
approximately 1 in 1 million.

A principle thet accompanies these
numerical goals Js that the state of the
nrt of risk assessment (oes nol enable
numericnl risk eslimntes to be made
with comparable confidences. Therefore,
judgment mus! be nsed in dociding how
numerical risk estimates are considered
with respent to these goals. As .
diacussed below, unrertalintics arising
from such factors as the lack of
knowledge sbout the biclogy of cancer
causation and gape In data must be
welghed along with other pullic health
considerations. Many of the factors are
not the sama for diflarent polhitants, or
for different sonrce calegories.

A. Background

On March 7, 1589, EPA proposed
dscisions on elandards under gection
112 for twelve source categories of
radionuclides. A principn! aspect'of the
propogal, and the basis for the propescd
decisions on the source categorics, wers
four proposed approaches for decisions
under section 112 as mandaled by the
D.C. Cireuit's deciston in NRDC v. EPA,
B24 F.2d at 1146 (1987) (the Viny{
Chinricde decision). The Vinyl Chloride
decision required the Adniinistrator to
exercise kis judgment uader section 112
in two steps: first, 8 determination ol a
“snfe” or “acceptalile” level uf risk |



Section 7
The office of a director shall be vacated:

a) if he or she become bankrupt or suspends payment or
compounds with his or her creditors or makes an authorized
assignment or is declared insolvent;

b) if he or she becomes mentally incompetent;

c) if he or she ceases to have the necessary qualifications for
office;

d) if he or she is absent without leave of the directors from

three consecutive regular meetings of the directors;

e) if by notice in writing to the Co-operative he or she
resigns his or her office;

f) if by resolution passed by a majority of the votes cast at a
meeting of the members called for the purpose, her or she is
removed from office;

or, in the case of the staff representative,

g) if by resolution passed by a majority of the votes cast at a
meeting of staff called for the purpose, he or she is
removed from office.

Section 8

Whenever any vacancy occurs on the Board of Directors the
remaining members thereof, so long as there is a quorum in
office, may fill a vacancy from among the persons having the
necessary qualifications and the person so appointed shall hold
office only until the next Annual General Meeting. Should the
elected staff representative resign during his or her term, the
staff will hold an election and give formal written notification
to the Board of the election results within two months of the
resignation. If the staff fail to elect a replacement, the Board
may appoint a qualified person from the general membership until
the next annual general meeting.
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cansidering only health factors, followed
by a second step to set a standurd that
provides an “ample margin of safely”, in
whigh costs, feasibility, and other
relevant factors In addition to health
may be considered.

The four proposed approaches were
designed to Erovide for conglideration of
a variety of hoalth rlek measures and
information in the firel step analysis
under the Viny! Chloride decision—the
determination of "acceptable risk.”
Included in the alternative approaches
were thres that consider only a single
health tigk measure in the first step: (1}
Approach B, which conaiders only total
cancer intidence with 1 case per year ag
the limit for acceptability; (2) Approach
C. which considers only the maximum
individual risk ("MJR"} with a limit of 1
in 10 thousand for acceptability; and (3)
Approach D, which considers only the
maximum individual risk with 1in1
million ns {he limit. The fourth approach,
Approach A, wasg a case-by-case
approach that considers all health risk
mansures, the uncertainties associsted
with them, und other health information,

In the second step, setling an "ample
margin of safety”, each of Lhe four
approaches considers all health risk and
other informatlon, uncertainties
arsociated with the health estimates, as
well aa costs, feasibility, and other
fnctors which may be relevant in
particular cases. The propusal solicited
commen! on each of the approaches for
implementing the Viry! Chlorida
decision. The Agency received many
public comments on the approaches
from citizen’s groupa, companies and
industry trade groups, state and loral
governmenls, and individuals.

B. General NESHAP Policy
Considerations

‘The purpose of this section is to
discuas the approprisie critoria for
determining an “acceptable risk" and an
“ample margin of safety”. In its
determination, EPA will consider
measures of health rizk, and limilations
and uncertainties of (he risk estimation
methods and basic data. A discussion of
thesa factors follows, The framework
adupted in this proceeding has already
been selecled in the Benzene NESIIAP
and wiil alse becoma the policies for
decisions on Jutyure NESHAPs but will
not apply to other Agency programs or
other sections of the Clean Alr Act.

1. Setectlon of Approach

Based on the comments and the
record developed in the rulemaking,
EPA selected an approach announced in
the notice on benzene standards
puhlished on September 14, 1939 (54 FR
38044}, based on Approaches A and C

but alzu hicorporating consideration of
incidence from Approach B and
constderation of health protection for
the general populations on the order of 1
{n 1 milllon from Approach I, Thus, in
the first step of the Viny! Chloride

" inquiry. EPA will consider the extent of

the estimated risk were an individual
exposed to the maximum level of 8
pollutant for a lifetime, The EPA will
generally presume that if the risk to that
individual is ne higher than
approximately 1 in 10 thousand, that
risk level ie considered acceptable snd
FPA then considers the other health and
rigk factors 1o complete an overall
judgment on acceptability. The
presumptive level provides a henchmark
for judging the accaptability of
maximnm individual risk, but does not
canstitute a rigid line {or making that
delerminatlion.

The Agency recognizes that
consideration of maximum Individual
risk ~the maximum estimated tisk of
contracting cancer Iollowing a lifetime
of exposura to the emitted pollutant—
must take into account the strengths and
weaknespes of this measure of risk. 1t is
eslimated based on the assumption of
continnovs exposure for 24 hours per
day for 70 years. As such, it does not
necessarily rellect the trua risk, but
displays a conservalive risk level which
is an upperbound thut Ia unlikely to be
cxnceded. The Adminisirator believns
that an MIR of approximately 1 in 10
thousand should ordinarily be the upper
end of the range of acreptabilily. As
risks increase above this benchmark,
they become presumptively tess
acceplable under section 112. They then
would be weighed with the other health
risk meuasures and {information in
mnaking an overall judgment on
zeeeptulility. Or, the Agenoy may find,
in a parlicular case, that a risk that
includes MIR less than the
presumptively acceptable level is
unacceptable In the light of other health
rizk factors.

In establishing a presumption for MIR,
rather than a rigid line for acceptability,
the Agency inlends to welgh it with a
seriea of other health measures and
factors. These include the overall
incidenrce of vancer or other serious
health effects within the exposed
population, the numbers of persona
expoacd within esch individual lifetime
risk range and assoclated incidence
within a radiua areund lacilities, the
solence po!icy assumptions and
estimntion uncertainties associated with
the risk measures, weight of the
scientific evidence for human health
cffects, and other quantified or
uncuantified health effacts.

‘he FPA also considers incidence to
be an jmportant measure of the health
risk to the exposed population,
Incidence measures the extent of bealth
rlsk to the exposed population as a
whole, by providing an estimate of the
occurrence of cancer or other sericus
health effects in the exposed population,
The EPA believes that aven [ the MIR in
low, the overall risk may be ,
unacceplable if significant numbers of
persons ere axposed to a hazardous air
pallutant, resulting in a significant
estimated incidence. Consideration of
this factor would not be reduced to a
specific limit or range, such as the 1 case
per year limit included in proposed
Approach B, but eatimated incidence
would be welghed along with othar
health risk information in judging
acceplability,

The limitation of MIR and incidente
are put into perspective by considering |
how these risks ara distributed within
the exposed population. This
information includes both individual
risk, including the number of persons
exposed within each risk range, as well
s the incidence associated with the
perpons exposed within each risk range.
In this tanner, the diatribution provides
an array of information on individusl
risk and incidence for the exposad
population.

Particular attention will also be
accorded lo the welght of evidenca
presented In the risk assessment of
patential human carcinogenicity or other
heunlth offects of a pollutant. While the
same pumerical risk may be estimated
for an exposure to a pollutant judged to
be a known human carcinogen, and to a
pollutent conzidered a possible human
carcinogen based on limiled animal test
data, the sama weight cannot be
soconled to bath eatimates. In :
eonsidering the potential public health
effccts of the two pollutants, the
Agency's judgment on acceptability,
including the MIR, will be influenced by
the greater weight of evidence for the
known human carrinogen.

In the Viny! Chloride decision, the
Administrator 18 directed to determine & ~
"safe” or “acceptable” risk level, bazed
on a judgment of “whal risks are ,
acceptable in the world in which we
live." B24 F.2d at 1185. To aid in this
Inquiry, the Agency compiled and
presentad a “Survey of Societal Risk” In
its March 1930 proposal (34 FR 9821-22).
As described there, the survey .
developed information to place risk
estimates in porspective and to provide
background and context for the
Administrator’s judgment on the .
acceptability of Heks “in the world in
which we live.” Individual risk levels in
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the survey ranged from 107 to 10-7 (that
1n, the lifetime risk of premature death
ranged from 1 n 10 to 1 in 10 milfllon),
and incidence levels ranged from less
than 1 cass per year to esticnates re high
as 5000 to 20,000 cases/yenr. Everyday
risks inclode risks from natural
background zadiation as well as risks
from bome accidents. Naturel

background radiation {excluding radon)
*  at sem level creates individual lifetime
cancer risks in the rangs of 8 in 1,000
and an eatimated 10,000 cancer cases
per year. Natorally ocowrring radon in
homes poses anr additional source of
radiation sk, and these rigks can be as
high e 1 in 100 to 1 in 10. EPA estimates
that this causes an estimated 8,000 to
40,000 cancer cases per year, In the US,,
accidents, nahrral disasters, wnd rare
diseases posa individual risks of death
from 1 in 10,000 {e.g., tripping and falling
which cause approximately 470 deatha
per year) to 1 in 10,000,000 (a.g.. rabies,
which causas an average of 1.5 deaths
per year).

Judgments on risks have also spanned
a broad range of risk Jevels. The NCRP,
following recommendalions of the
Intermational Commlssion on
Radiological Protection, has
recommended that maximum Individual
exglomm from non-medical, manmade
radiztion be limited to an amount
corresponding to risks of 3 in 1,000. It is
important {o note that the -
recommeandationa of national and
nternational bodies are couplad with
recommendations that radiation doses
should be “ae low as reasonably
achlevable” (ALARA). Tha :
implementation of ALARA requires &
sita-specific considaration of the cost *
effectiveness of controls that could be
added to reduce radiation doses.

The EPA toncluded from the survey
that no spacific faclor in isolation eould
be identifiad as defining acceptability
under all ¢circuimstances, and that the
acceptability of a risk depends on
consideration of a variety of faclors and
conditions. However, the presumptive
level established for MIR of
approximately 1 in 10 thousand is within
the range for individual risk in the
survey, and provides health protection
at a level lower than many other risks
~ common “in the world in which we

Jive.,” And, this presumptive level also
_compaorts with many previvus health

risk decisfons by EPA premised on
controlling maximum individual risks to
approximately 1 in 10 thousand and
below.

In today‘s decisions, EPA Is using this
approach based on the judgment that
the first step judgment on acceptabilily
cannot ba reduced to any single factor.

The EPA believes that the level of the
MIR, the distribution of risks in the
exposed population, incidence, tha
sticnce policy assumptions and
uncertainties associated with the risk
measures, and the weight of evidence
that a pollutant is harmfut to health nre
all important factors to be considered in
the acceplability judgment. The EPA
concluded that this approach best
incorporates all vital health information
and enables the Agency to weigh it
appropriatsly in making a judgment. In
contrast, the single meazure Approaches
B, C, end D, while providing simple
decisionmaking criteria, provide an
incomplete set of health information for
decisions under section 112. The
Administrator believes that the
acceplability of risk under section 112 s
best judged on the basis of a broad set
of health risk measurex and information.
As applied in practice, the EPA's

. approach is more protective of public

health than any single factor spproach.
In the case of the radionuclide sources
regulated here, more than 90 percent of
the population living wilhin 80 km
would be exposed to risks no greater
than approximately 1 in 1 million and,
the tota] nutiber of cases of death or
disease estimated to result would be
kept low. ‘

Under the two-step procens specifiad
in the Viny! Chloride declsfon, the
second step determines an “ample
margin of safety,” the level at which the
standard Is set. This ie the imporiant
slep of the standard-setting process at
which the actual leve! of public health
protection is established. The first step
canaideration of acceptability is only &
starting point for the analysis, in which
a ceiling for the ultimale standard is set.
The standard set at the sccond atap is
the legally enforceable limit that must
be met by a regulated facility.

Even though the risks judged
“acceplable” by EPA in the first atep of
the Vinyl Chlpride inquiry are already
fow, the eecond step of the Inquiry, -
detertmining an “ample margin of
safety,” ngain Includes consideration of
sll of the health {actors, and whether to
reduce the risks even further. In the
second siep, EPA strives to provide
protection to the greatest number of
persons possible to an individual
lifetime risk level no higher than
approximelely 1 in 1 million. In the
ample margin decision, the Agency

again considers all of the heaith risk and

other health information considered In
the firat siep. Beyond that inlormation,
additional factors relaling to the

‘appropriate level of control will also be’

considered, including costs and
economic impacts of controls,

technologieal fensibility, uncertainties,
and any other relevant factors. Alter

- conséidering all of these factars, the

Agency will establish the standard at a
level that provides an ample margin of
salety to protect the public health, as
required by section 112. The Agency
terms its approach the “maultifactor s
approach,” .

2. Format of Slandards

‘The format of the standards for the
various source categories varles
because of the differing properties of the
pources and the radionuclides they emit.
Arena pources emitting radon are best
monitored by flux measurements. Thus,
flux stendards are most appropricte, For
other categories, mixtures of .
radionuclides are best related to public
health through the use of the concept of -
dose. EPA has promulgated dosa :
standards to Hmit emissions In those
casos where it is appropriate. Where a
single radionuctida is emitted or & single
radionuclide emiszion limit would nerve
to limit all others, EPA has promulgated
an emission limit for that radionuclide,

All standards include releases from
sceidents and accidental releases can
result in a violation of the standard,
However, relesses from accidents shall
not be considered when determining e
whether ot not a facility should ba

granted perminsion Lo construct or

modify ander § § 61.07 and 61,08,

Releases that are not routine but are

more likely than not to occur are * |
includad in determining whether such
approval shall be granted.

Plants are required to monitor their
operations contingously and keep
records of the results of their monitoring
ongite for five years. Plant owners wili
have to certify on u pemisnnual basis
that no changes in operations that
would require new testing have
occurred, Although the report is based
on u calendar year, the emission Hmit -
applies to uny year, i.e. any peariod of 12
consecutiva months, N

ML Hastorical B of
Radionuclide NES.

On December 27, 1678, EPA listed
radionuctides as a hazardous air ‘
pollutant under section 112 of the CAA .

44 FR 76738, December 27, 1979). EPA -

atermined tat radionuclides are a
known cause of cancer and genetic
damage and that radionuclides cause or
contribute to alr pollution that may -
reasonably bz antlcipated to résultin sn
increase in moriality or an increase in -
serlous irreversible or incapacitating -
reversible illness, and therefore
constitute & hezardons air pollutant
within the meaning of section 112(a)(1).

S



UCC SUMMER CAMPS . 200 Lonsdale Road . Toronto, Ontario « M4V 1W6

Mr. & Mrs. Tony Easty
95 Hilton Ave.
Toronto, Ont

MS5R 3ES8

September 26, 1994

Dear Parent(s):

In our efforts to constantly improve the program, staffing and the facilities at UCC Camps,
we are sending you this questionnaire to invite your comments about the 1994 Summer
Camps.

Please show it to your children, and notice that certain sections invite comments from both
you and your children, while other sections ask for comments from only you.

If you would be kind enough to take the time to fill in this questionnaire, we will read and
pay close attention to your comments. Your input will help us to learn not only how UCC
Camps excel, but also where we can improve.

Could you please return the questionnaire as soon as possible, as we are anxious to plan for
next year using your input.

Thank you very much for taking the time to help your camp.

Yours truly,
7~
e,

4

Kelly Harris
Director of Summer Camps

P.S. We will be mailing out receipts documenting your transactions with the 1994 Summer
Camps towards the end of October.
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EPA then determined that radionuclides
piesenled a risk warranting regulation
under Seotion 112, and listed the
pollutant yndar that sectlon. Once tated,
radionuclides became subject to the
requiremant of section 1312(b){1)(B) that
EPA establish Nationdl Emission
Standards for Hazardous Air Pollutanis
(NESHAPs) at & "level which (In the
judgment of tha Administrator) provides
an ample margin of safety to protect the
public health from such hazardous sir
pollutant,” or find thet they are not
hazardous and dellst them.

On April 8, 1083, FPA proposed
standards regulating radionuclida
emissions from four source categories:
{1) Elemental phosphorus plants, (2)
DOE facilities, (3) NRC-licensed
facfiities and non-DOE federal facilities
(NRC-licensses), and {4) underground
uranium mines. The Agancy
simultaneously proposed doclsions not
to regulate several other calegories: (1)
Coal-firad boilers, (2) the phosphate
industzy, {3) other extraction Industries,
{4) uranivm fuel cycle facilities, {3)
uranfum m 9, (8) high level
radioactive waste factlities. and [7) low
enargy accalerators {48 FR 15078, April
B, 1963). In February 1984, the Sierrs .
Club filed suit in the U.8, District Court
for the Northern District of California to
compel EPA to take final action on the
proposed standards. Sierra Club v.
Ruckelshaus, No. 84-0858, EPA wag
aubsequently ordered by the Coutt ta
prgr:j.gatc al standards or make a
fin that radionuclides are not
hazardous sir pollutants and delist

em.

In October 1984, EPA withdrew the
proposed smission standards for
elsmental phosphorus plants, DOR
facilities, aud NRC licensees, finding
that the control practices already in
effect for those categories protected the
public from sxposure to radionuclides
with an ample margin of safety. EPA,
therafore, concluded that no additional
requirements wete necessary (40 FR
439008, October 31, 1984). In tha notice,
EPA also withdrew proposed standards
for underground uranlum mines bul
stated its intentlon to promulgate &
different standard for that category and
simultanecusly published an Advance
Notice of Proposed Rulsmaking [ANPR)
for radon-222 emissions from
unde: uraniium mines to solicit
additional information on control
methods, EPA also publishad an ANPR
for radon-222 amissions from licensed
uranium mille. EPA affirmed its decision
not to regulate the other categorics:
coal-fired bollers, the phosphate
industry, other extraction industries,
uranium fuel cycle facilities, and high.

level radloactive waste, Tha Agency
also declided to atudy further the
category of phosphogypsum stacks to
determina the need for a standard.

On December 11, 1084, the U.S,
District Court for the Notthern District

-of California found EPA in contempt of

1ts order to promulgate final standards
and again directed that EPA issun final
radionuclide amission standerds for the
original four categories or make
finding that radionuclides ara not
hazardous air pollutants. EPA complied
with the court order by promulgating
standards for radlonuclides emissions
from elemental phosphorus plants, DOE
facilities, and NRC-licensees (50 FR
7280, February 8, 1985) and & work
practice standard for radon-222
emissions from undergroynd uranbum
mines [50 FR 15385, April 17, 1885), On
September 24, 1986, EPA promulgsted a
final rule regulating radon-222 emisslons
from licensed arenium mill processing
sites by establishing work practices for
new tallinge (51 FR 34058, September 24,
1666). ,

The Environmental Defense Fund
(EDF), the Natural Resources Defense
Council {NRDC), and the Sierra Club
filed petitions for review of the October
1984 withdrawals and binal decisions
not to regulale, the February 198%
standards for the three source categaries
and the April 1985 standard for
underground vranium mines. The April
1985 slandard for undsrground uranium
mines was alao challenged by the
American Mining Congress {AMC]. In
November 1988, AMC and EDF filed
pelitions challenging the standard for
licensed uranlum mill processing sites.

On July 28, 1887. the U.S. Court of
Appeals for tha D.C, Circuit remanded
1o the Agency an amisslons standard for
vinyl chioride which had also been
promulgated under Section 112 of the
CAN, Natural Resources Defense
Council, Inc. v. P4, 824 F.2d 1146 (D.C.
Cir. 1987) (Vinyl Chipride). The Court in
Vinyl Chloride concluded that the

Agency impropeily considerad cost and

technological feasibility without first
muking a determination based
exclusively on risk to health.

In light of that decision, EPA
concluded that the standsrds for
elemental phosphorus plants, DOE
facilities, NRC-licensees, and
underground uranium mines should be
reconsidered and on November 16, 1987,
moved the D.C. Circult Court for a
voluntary remand of the challenged
declsions. EPA also agreed to reexamine
all issues raised by the parties to the
litigation. On December B, 1987, tha
Court granted EPA's motion for
voluntary remand snd established s

tims scheduls for EPA to propose

regulatory decisioms {or all radionuclide

source categoties within 160 days and

finalize them within 360 days. On March

17, 1688, tha Court granted a subsequant rd
EPA motion and modified the nrder to
retquire proposed regulstory decisions
by February 28, 1968 and finsl action by
August 31, 1080. .

On April 1, 1988, EPA also requested a
remand for its standard for licensed ‘
uraniam mill tailings. On August 3, 1988
the Courl granted EPA's motion and put
the urantum milk tailings NESHAP on
the same scheduls as the other ’
radionuclide NESHAPs.

On March 7, 1969, EPA published a
proposed NESHAP which described four
posaible policy approaches for
regulating emissions of radionuclides,
Public hearings were held on April 10,
11. 13, and 14, 1650,

On July 14, 1988, the cour! granted
EPA’s request for an extension until
Ocfober 31, 1008 for final action,

IV, Characletization of the Risks of
Radiation .

A. Sources of Radiation .

Every day each person is exposed to
radiation from a variety of natural and
maomada sources. Natural sources of
radiation Include cosmic rays, radon,
and other ferrestrial sources, Manmade
radialion Includes medical and dental X-
rays, fallout from above ground nuclear
weapons testing and industrial sources.

The earth’s aimosphere acts as »
shield o cosmic raye, absorbing much of
the radiation. People recaive a higher -
dose of cosmio rays at higher altitudes -
because there is less atmbdsphers to
shiald them from cosmic rays. For

‘example, Ei“ph living in the mountaing

receive a higher dose than people living
at sea level, and people are exposed 1o
even higher lavels when flylng in an
airplane. Terrestrial radiation comes
from the small amount of radionuclides
that are naturally present in all matters
s0}l, air, food, clothes, and evan our
bodies.

Radon is a radionuclide fhat is
produced ss a radioactive decay product
of the radium which is naturally found
in soil. Radon is always present In the
ambient air at levals which are
estimated to pose some health risk, In
addition, radon often gets trapped in
homes, leading to even higher estimated
health Haky. EPA has iasued
recommendations 10 homeownera for
reducing these risks.

This rulemaking daals with sources of '
radionuclide emissions, including radon, )
from industrial sources. Although the
amount of radlation dose that most



GALA
ENVIRONMENTAL
FUNDRAISER

starring BOB BOSSIN

graduate of Innis College,

Moss Scholar

and, dare we say it, "artsie" member

of the LGMB.

singer, songwriter, storyteller and
environmentalist. Founder of the legendary
Canadian folk group Stringband. Creator

of the musical Bossin's Home Remedy

for Nuclear War - 200 performances, 9000

bottles of medicine sold!

with songs from his latest release Gabriola VOR 1X0
stories, slides, wit and the "Sulphur Passage" video.
Innis College Town Hall/University of Toronto.
Accessible space.

On Sunday, October 23rd, 1994,

at 3:30 in the afternoon.

Reception to follow: by request and donation.

For ticket reservations, reception and

other information,

call 532-5655.

Adults $13.; Kids by donation. Donation or trade

if you can't afford it.

Sponsor: Innis Environmental Studies Program
Fundraising for:

Western Canada Wilderness Committee

World Wildlife Fund

The WEED (Women and Environments Education
and Development) Foundation

Hosted by Rose Marie Harrop & Associates.

World Rainforest Week, October 17-23, 1994.

“f's so good’ - Roz Lamman
KPPK radio = “Not many peo-
ple in the world can wrte
songs that are funny, informa-
tive and inspiring at the same
time. Bossin can” - Pete
Seeger= ‘Bravo! Bravo! Bra-
vol” - Dinah Christie = “Wor-
derful..wit, passion, and in-
sight” - Joe Blake, Vidoria
Times Colonist =~ “Bossi’s
best yetl’ - Tom Paxton =
‘Bob Bossinhas the ear of a
poet, a painter's eye and the
wit of a of a true common
sense phiosopher- Utah
Philips =~ “Joyous, roflicking,
pointed, sly and passionate” -
Ken Orchard, Offbeat Maga-
zine = ‘Brillant....The Clint
Eastwood of Canadian fokk
music.Bob still shoots straight
andtrue.” - Gary Cristall, Van-
couver Folk Music Festival =
“It deserves to sell a millon

%@nm wont).” - Leon
= Bob Bossn is
among the quirkiest, most un-
predictable, funniest and
most respected of Canadd's
fok composers” - Veme
McDoreld,

lief...when it works, it really
works” Greg Potter, Toronto
Star = “Wonderful ard
catchy” - Foliprints = “The
songs show a life being iived
with both eyes open” - Marga-
ret Isaacs, Weekender, CBC
Stereo = Wonderfu songs
that linger in people’s memo-
ries” - Peter Gzowsl, Mor-
ningside = “FHne musicianship
and songwriting....in the best
tradition of feminist music” -
Bob Franke = “A wonderful
abum... unmarket-
able” Richard  Flohill.
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pecple recaive as a result of these
emissions Is typically lower than thelr
natural background dose, the resulting
risk can still be significant, A source
does not present an accaptable risk
aimﬂly by being less then natural
background. It is important to note that
total und radiation from all
sources, including naturally occurring
radom, results In & calculated individual
lifetime risk of fatal cancer of
approximately one in one hundred In
mos! canes, little can be done to reduce
most of this radiation exposure which
people recelva from natural background.

Industrial sources of radionuclide
emissions In the afr include a wide
variety of facilities, ranging from nuclear
power Incilitias 1o hospitals to uranium
mill tailing piies. Industry uses hundrads
of diffarent radionuclides in wolid, Hquid,
ond gaseovs forms, amitting different
types of radiation {alphs, beta, gamma)
at various energy levels. Industrial
sources of radionuclide emissions fall
into two major calegories, The first
Include induatries that use radioactive
materials and have smissions as a result
of an inablility to completely ¢ontain the
materials they use. For example,
hospitals use radionuclides aa part of
their radiology departments. Since many
of the radionuclides they use are gazes,
liquida ca?able of evaporation, or solid-
capable of sublimation, some .
radionuclides inavitably ara released
into the enviranment. The other type of
gource 1a that which releases
radionuclides {(usually radon] as an
unintended consequence of another
activity, such as mining or milling. An
example of this is phosphogypsum
stacke (filea). ‘These piles of waste
material emit radon becauns radium
{from which radon is produced by
radioactive decay) Is found naturally in
the same soils that are the source of
phosphate rock,

B. Health Effects of Radiation

The level and type of hazard posed by
radionuclidas vary, depending on such
characteristics as the radionucdlide’s
radjoactive half-life, the type of
radiation it emils, the energy level of the
emission(s), and ite ability te
concentrate in the body. Different
radionuclides will irradiate different
parts of the body causing different types
of cancers.

There are three major types of long-
term health impsacts from exposurs to
radiations Cancer, heraditary effects,
and developmental effects on fetuses
such ns mental retardetion. Since there
is such u strong foundation for
quantifying the tisk of fatal cancer, -
EPA's consideration of fatal cancers Js
the principa! health consideration in this

rulemaking. However, ft Is imporiant to
note that sther health ¢ffects have slao
been considered In the rulemaking. The
other effccts are not apecifically
addressed In this discussion because
none of them
health. In addition, risk distribution of
health effects from radiation from mont
of the soutcen considered for reguletion
show that fatal cancers ocour much
more frequently than non-fatal cancers
and cancers gencrally occur more often
than genetic or developmental effects.
For sources that emit radon, no genetic
or developmental effects, and very few
non-fatal cancers are expected.

Numerous studies have demonstrated
that radiation {s a carcinogen. It is
asgumed that there {s no completely
risk-free leve!l of exposura to radintion
to vause cancer. 11ealth effects from
radiation have been observed in studies
of occupationslly exposed workers and
of tha sutvivors of the Itrochima and
Naguaseki atomic bombs. This
information has been verified with
studies of anlmals in laboratories.
1lawever, the effects of radialion dosss
at low levels of exposure can only be
predicted by extrapolating from the
observed effacts at higher doses zince
we do not have direct evidence of
cancer causatioh at low exposure levela.
Some pollutents cause diseases that are
unigue to the pollutant: for exampla,
asbestos causes esbestosls. Radiation,
however, canzes somo of the same types
of cancers, e.g. leukemia and Jung and
Yiver cancer, thal are caused by other
fautors. Since these concers are not
uniquely aseociated with radiation, it s
not possilila to differentiate cancers
causad by radiation from other cancers,

The second type of effect Is the
induction of hereditary effects in
descendants of exposed persons, which
vary in degree gnd effect and may even
be fatal. It is assumed that thers iz no
completely risk-free level of exposure
for hereditary effects. Although
hereditary ellects have been obrerved in
experimental animals at high doses,
they have not becn confirmed at low
doges in atudles of humans.

Based on extensive scientlfic
evidence, EPA belleves it prudentto -
assume that carcinogens, including
radionuclides, pose a risk of health
effccts even at low levels of expasure,
Based on this science policy judgment,
EPA calculates health risk estimates
agruming that the risk of incurring either
cancer or hereditary sffects is linearly
proporiional to the dose recelved fn the
relavant tissue. Howevaer, the severity of
elther effect is not related to the amount
of doae recelved. That is, once a cancer
or an hereditary effect has been

08o a more severe risk to -

* radiation vpon ls completion.

induced. its severity is independent of
dose. ,

Regarding cancer, there continues to 5
be divided opinion on how ‘o Interpolate
between the absence of radiation effect.
at zero dose and the obsetved effocts of .
radlation {mostly at high doses] in order
to estimate the most probable effects at
doses that represent small increases
above natural backgrounad radiation.
Most scientists believa that available
deta best support use of a lincar madel
for eatimating such eflects. Others, .
however, believa that other models, o
whiéh uzuslly predict somewhat lower /’/
risk, provide better estimntes. These
differences of opinion have not been
resolved 1o date by studies of the effacts
of rediation §n bumans, tha most - '
important of which are thoss of the

‘survivors of the Hiroshima and

Nagasald stomic bombs,

Some sindies have recently baen
completed. and others am now
underway to reassess radlation dose
calculations for the survivors of the .
Hiroshima and Nagesakl atomic bombs
and to provide improved astimatey of
risk. These studiss may reducs the
uncertainty assaclated with N
extrapolation from high doses to low
doses. These studies may also resultIn
an Increase of the estimaled risk per,
unit dose, But they will not address the
guestion of whether a threshold exists.
EPA is monitoring the progress of this
wark and will initiate reviews of the
risks of exposure to low Jevels of

e

C. Risk Aszesamant

1. Risk Measures Convldered in .
NESHAP Yolicy :

In decislons on cancer risks from
stationery sources of hazardous air " -
pollutants, the Agency has estimated
thrce measutes of health risk. These are
termed *maximum individusl risk”, “risk
distribution”, and "incidence™. Each of
thess combines an sstimata of the dose/ -
response for & pollutant with estimates -~
of exposure to the poliutant. The
response £6limated is the poltutant-
related incraase In the probability that
an individual will contract fatal cancer .
in his or ber lifetime. The exposure
estimeted i3 tha average daily exposure
nssuming exposure for 70 years,

a. Meximum Individual Risk.

Individua) risk is expressed as an

estimated probability, ».g., 1 In 100

{1077, 1 In 1,000 (107%), 1 in 10,000 {10* 1. o
Thus, & 110~ *individual risk is an
added “chance” of 1 in 1,000 of .
contracting fatal cancer sometime in the
individual's lifetime. .



B TORONTO BOARD
' OFEDUCATION ="

October 21,1994

Dear Parents:

As you may be aware, on Thursday October 20, 1994 a very serious situation occurred at
Brockton High School in which two of our teachers suffered gunshot wounds. Thankfully both
are recovering. Police arrested a suspect almost immediately and he has been charged.

This is a tragic event for the students and staff at Brockton High School and for all of our

schools. All Toronto Board schools have been asked to develop appropriate ways of helping
students and staff by providing opportunities for them to discuss concermns and express their

feelings over the next few days. Our guidance staff, social workers and psychologists will be
working to support them.

Please be assured that the Toronto Board is committed to ensuring that our schools are as safe as
we can make them. Our new safety and security policy is being implemented throughout the
Board. This policy is built on the principles of:

+ mandatory response to incidents of violence
+ continued commitment to prevention programs, and ,
+ working in partnerships with students, parents and the wider community

One of our priorities is the establishment of Safe School Committees in each school which will be
charged with conducting a safety and security audit and the development of a School Safety Plan.
You can help us by becoming involved in your local school safety initiatives.

Sadly, acts of violence can occur anywhere and, yesterday, Brockton High School faced an
enormously difficult situation. I am proud of the way the staff and students worked to respond so
well to this tragic event.

ely,

o). B

M. Green
irector of Education

- Wiy
-
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. In this diacusslon, the maximum
individual lifatimve risk is the maximum
additional oancer risk of any person dus
10 exposure 1o an emitted pollutant for &
70-year lifetims. The maximom
individual risk Is sometimes called the
maximum exposed individual risk. This
extimats is based on the fact that the
concentration of an emission. and the
consequent rizk. diminishes with
distance from its source. For
radionuclide NESHAP declsions, the
practice has been {0 estimate exposura
gccording 1o census data on residence
Yocations. It has also been estimated in
some othar Agency declsions as tha
maximum at the source perimeter,

The maximum individual lifelime risk
is diffarent from average individual risk
which {s sometimes estimated for
sources like public drinking water
sysiems or food in which the
concentration of a pollutant and other
factors are assumed 1o be squal at all
distribution Iocations. This distinetion is
particularly relevant when considering
the maximum sisk one might find
acceplable from different sources. In
using the maximum individual tlsk in

acceptable risk degisions for hazardons

air pollutants, iis limitations should be
considered. Used alone, the measure
does not tell how many people may be
so affected; It relates only to the risk to
the most exposed individual(s).

b. Risk Distribution. A risk
distributicn estimates how many
persons within & cartain distance {e.g. 50
km]) of & source of pollutant emissions
are 8t what level of individual risk.
Typically, the distribution 1s given for
19-fold increments of Individual risk. ..
Such a distribulion provides the
decisionmaket with information on both
tha individual risk level for those
exposed and the number of persons
exposed at each level. For NESHAP and
other decisions, the Agency has
examined rigk distributioiis both as
measures of risk and to compare the
eflecta of various stralegies for rak
reductions across & sourcs categ

In making an acceptable risk decision,

one relevant consideration is how many
people aré exposed at each risk level,
a.g. 8 10" *risk niight be acceptable if
only one person were at that laval, but
not 1f 1 000 peopls were subject to it.
Bimilarly, tha sumbers of peraons
exposed at various individual risk levela
could he an important elemient in .
deciding on acceptable rigk, The tisk
distriby stion could be used in similar
ways to cobsider whether anample
marslnofufyt{‘;xjsu.. S L
.c. Incidance. Incldence 18 an ¢otimate
of population. rather than indlvidual, | -
risk, It is derived bﬁ multiplying. =~ -
individual risk by the éstimite of the

number of pereons at that lavel of risk
and summing the results over all risk
levels, This number, which provides a
lifetime gopulation risk figure, is then
divided by 70 [years) to give an annual
fatal cancer Incidence estimats. The
incldence paremeter can be used as an
astimate of impact on the entire exposed
population within a given area by
totalling the incldence associated with
each increment of individual risk.
Incidence can alsd be porirayed along
with individual risk and population
numbers in & risk distribution. Typically,
the Agency weighs incidenca estimates
In conjuncHon with maximum individual
risk or average Individual risk eatimates.
Estimated incidence generally is a
particularly informetive parameter when
looking at aggregate risk from a category
ol like sources. One feature to take into
account whenever it ls used is its
dependence on the size of the source
category. . ’

2. Upcertainties in Riak Measures

Each of the three risk parameters
defined above has three elements. These
are the estimated fesponse per unit of
pollutant concentration {e.g. pCifl in
air), the estimated exposure .
toncentration, and the estimation of the
number and location of the population,
residing in the area of the sources '
(usually taken from census date).

Uncertainties exist in estimating each
of these elements for a varlety of
reasons including the fact that the
relevarit data and our understanding of
the bivlogical events Involved are not

 complete, Where data gapas exist,

qualilative and quantitative
assumptions are made based on our
present understanding of the biclogical
meachanisms of cancer causation,
eslimates of air dispersion, engineering
estimates; and other factors, Selection of
~ertain assumptions to be used is a
policy decision. The Agency has
published guidelines covering many of
these for both cancer risk assessment
gnd exposute assessment ("Final
Guidelinaa for Cercinogen Risk . - .
Assessmenl,” (51 FR 33992, Septamber -
24, 1888} and "Fipnal Guldelines for
Estimating Expoaures,” (61 FR 33042,
Seplember 24, 1088))

Tha following is a discusslon of
mathods used to calculale the thres
parameters, together with a fow
examples of the uncertainties. .

Rink aseessment, under EPA
guidelines, takes lnto account the nature
and amount of evidence that the agent

" will cause the efleot of goncern in
humang ae well as the uncertainties of . )

interpretation of data and fis
quantiflication. Whan ths toxlel
from human studias are available, as In

v data

the casa of radlonuclides {(which Is a
known human carcinogen). there ix less
uncertainty about the hazard of dose/.
response than when tha data Is solely
from animal studies. Novertheless,
important uncertainties enter into the
analysis even when human data is N
available, Examples includs the fact that
human epidemivlogical studlas are often
retrospactive and measure effects of.
exposure that occurred maoy years in
the past. The level of exposurs to the
agent at that ime nsvally must be
estimated and cannot be verified. Also,
in certain categories of humean studies,
the studies are often of workers sxposad
to the pollutant. Worker populations are .
not representative of the general
opulation with regpect to age or sex.
orkers are also generally the healthier -
segment of the population. Thess factors -
ca‘l‘: lead to over- or underestimation of
risk. :

When date from animal studies are
used, uncertainties about exposure can
be experimentelly controlled, but other
uncertaintios atise. Many of these
conicern the extrapolation from ddta -
collocted in aiiimal tests to estimate
effects on hismans. The extrapolatien -
bas to try to. account fof many Tactors, .
such as the equivalent dose for humans:
and laboratory animals given the size
differences and the potentiat dillerences
in metabolism and excretion of 2
chemical pollutant.

In addition, uncertainties arise in
extrspolating the observed dose/
response relationship from either
workplace or animal tast exposures to .
the usuelly lower dose Jevels of the
general population. e a

In estimating exposure, the disperslon
of a pollutant from a source is weually -, .
qusantified by ' predictive mathemalical
mode] using & known or model sourca .
emission rate, temperaiure and velocity
characieristics, and wealhar patterns a}
» nearby recording weather aiation. The
model predicts the conceptration of the .
dispersed pollutant at various distencas.

. from:the source. Standard essumptions

are that the population around the .
sonrce resides there for a 70-year . -
lifetime and is continuously exposed to
the modeled concentrations. The amount
of emisalons can be derived from -
sampling and analysis of emizsions at
tha source ar enginesring .
estimaltes, with pore or less unceriainty -
associated with sach method acoording |
to the typs of emission. There are -~
varying degiees of accuracy and .° ...
precision insampling, analysie or °
estimaten of emiissign. ‘Therefors. | -
unceriainties involved in the methyd of ,
estimating individual expobure and the
number of individunls exposed are =~ :
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niumaraus, Thus, it is evident thet
uncertainty Is difficult to quantify.
1lowever, the Agency has completed a
Iiminary uncertainty snalysis of risk
rom radionuclide pmigsions from a

limited numher of fegilities using Monte
Carlo simulation techniques. Instead of
discrect values, distribulions were used
for factors having & significant sffect on

" gittcoms. The results sugpast that the
risks calculated represent essontlally

* median values if tha receptor reniaing a
that locatlon for 70 years.

3. Methodology

To ake into geccount the buildup of
radioartvity in the bedy end the
environment, the risk aaseasment
modols incorporate the concepts of
comsitted dose and the dose commitiod
by an antusl release into tha ,
environment or, equivalently, the annual
dosa recelved at pqguilibrium as a result
of constant annual releases over long
petiods of time, :

In attemptling fo make these estimutes,
EPA haa ried at all imes to give "hest
estimatey” of the radionuclic:

" concentrations in the anvironment and
individual snd population risks,
Whetever poisible. measurid or
‘reported dete of emissions, meteorology
"and population were used. Whera
-estimates were used. EFA has tripd to
nse the most Hkely numbets in ita
sssadsments. Whan model facititles

. wiire uped, thay wera designad to be

representalive of actual facllities. KPA's -

risk nsBassments s1e based on & cutrent
“mupshot™ of each indusirial soutce
calegory as it now atands, EPA haa not
_estimated the maximum concelvablo
riske thet may result from tha facilities
snalyzed »t gome point in the future,

_ Future riaks may be higher or lowor
depending on wheibor peopla movs
closer o, or further away the
facilitiés sindied and whether the
emiszlans from thonu facilitive Increase
ot decresss. This is not to vay that there
is Jitile or fo uncertainty in the final
results. Ad in all such aspesarpeniis, the

. enalysss have considerable uncertainty.
EPA’s analyeds are nof designed o

: conaistenily ovérestimate or -
underestimate riske. - . -

Thé lavel of ascertalnly Is greater tn
the eatimiate of the maximum individual
visk than in the estimate of population
ik, Mamy poasible errore in the -

_ wnalysis can cancel out in pescasments
of populations. For exsmple, local -
‘meteorologlcal cunditions'mey cause

. ' more radioniclides to go in one
direction than another. This effact ey

ciuse Ak overestimals o widerestimatn
| ofthmadmus individusl sk,

tepending on where tha most expascd
individual ! localed. However, this
source of crrar lends to be lesa
imporiant in popalation estimates, since
the analysis integrates individual doses
to a large number of people. If one
person gets a larger risk due to Jocal
dispersion effects, It means that another
person Is gotting lesa. Consequently,
when the individual tisks are summed,
Jocal condiitions will not cause a aerious
errot In the value for tetal population
risk. .

In estimating the radiation exposure
to tho mosat exposed Individual, EPA
assumes that the parson recslving the
maximum Individual risk lives for a 70-
yeur ifetima at the sama site. FPA then
maken jts best estimate of the risks to
that individual. . -~ -

EPA recognizes that most people will
nut actualiy live thelr entira life in the

aame location. Ngvertheless, EPA makos’

this assumptlion as a mattor of policy
and does not believe that it diminishes
the validily of its risk masessments. EFA
hos made this assumptlon for several
reasoris: First, EPA ls sttempting to
extimate tha maximum Individual risk,
and It s compleloly possible that an
tndividual could live in the same place
for his or her entira lifs, Upe of different
assumptions could lead, in some cases,
to ;.:ndprmﬂnmﬁns the actual maximuns
risk, : :
Socond, & furge fraction of the sisk can
qccur in less than the same fraction of
the 70 years, Risk is not indépendent of
ago. Childton otgpear to be more .
susceptible to the effects of radlation
than adults. In addition, duse lo their

‘youth, they gonerally have a longer time

in which 1o develop the cancor caused
by the radiation {and they are less likely
1o die of something else bafors thay
oonlract and die of the cancer). Due to0

a greater risk from tha same dose than
older people. [See Table 1), If FPA were
to reduce the number of years of
assumed exposure to loss than & .
lifetime, it 1s unclear what number of

yours should be used or where to plece

those years within a Hlelime. For
example, should EPA assurne that a
person lives n the same plice fom birth
td age 18 or from age 35 ta BT ..
Generally, in the first case, the rigk is 6
times greater than lu the second case.
Finally, the differcnce that would ba
caused by easuming a shorter pariod of
exposure Is not very significant. For an

.sasumed constant rale of exposure,

people receive ovor 00% of.their lotal -

lifatimae risk during theif first nlneteen *
years, To change the period of exposure’

Irom 70 gearu to the first 10 yal;ri of life
would change the final tesult by less
than a factor of 2,

Many commettors, including the SAB,
disagreed with EPA’s decision to use 70
year exposures in calculating maximum
Individual risk. Howaver. aa stated
abave, EPA believes that this is the
correct method for doing tisk
assessments for NESHAPs, 1iod EPA
used another method of calculating the
maximum individual risk, {t might have
found it necessary ‘o find a different,
possibly more stringent benchmark for -
determining scceptable risk. T

Third. the conservatism of this
assumption counters two Important and
unknown unpertaintios that can lead to

. an underestimation of rliak. The first is

the susceplibility of vome miembers of
the population to radiation, Sclentific
studies have shown that not all people
reepopd in the same way 1o the same .
bivlogical insalt; some members of the
population are more susceptible than the
population as & whole. This problem Is
especiully acute for the radon pources,
Eatimatos of the risk of exposure to -

.radon are largely based on

epldemiological studies of mincrs, Le.
adult males. It is known that
scem {0 be more susceptible to radiation

_than adults. In additida, for some

cancers, woman até more susceptible
than men; this may be wue for long
cancer, - . . e
The secoud fsotor Miat EPA has boen -
unoble to guantify, but which would -
{oad to en undercatimailon of the risk, Is
the synergistic efleats of radiation with
other pollutants. Radiation i not the -

‘only carcinogen 1n the environment.

There dre large numbers of carcinogens
and potential carcinogens hy the

thess two factors, younges people are at * 22yironinent. Radlonualides are ot the

only earcinogens that causs cancer by
first gausing genetlc damage. In

addition, some chemicals may distyptor. h

stop the body's natural repair

Emhmluml._!l Io x::;sib!e that i.noanl‘l.y of .
ese pollulania work synergist L

with fmﬁm to hmz? the effoct of .. |

-radintica ahove what It would by
" -otharwise, While EPA's relativa risk

model takes into actount the effect of. ©.

- . chormicals that are widely distiibuted tn

the environmen, thers are hundreds of
chemicals that are concentrated in looal
aress, and the effects of thess chemlcals -
nte ot aid can not be taken Inte ¢
acoount. However, EPA’S insbility to -

. quantlfy this potential increass in ek -

does not tean that this effeot does not

.oxist or that # should not beiconsidersd, : . . -



™ University Affairs
Affaires Universitaires

1990 READERSHIP SURVEY

Dear University Affairs Reader

University Affairs is conducting a cross-Canada survey of our readers. The
purpose of this survey is to provide information that will help us to serve you
better and to build a profile of our readership.

Your name was chosen randomly from our mailing list. The questionnaire should
take you about 15 minutes to complete. We are enclosing a pre-paid return
envelope for your convenience.

The questionnaire was designed by Optima Consultants in Applied Research Inc.,
an Ottawa-based research group. All of the returned questionnaires will be
analyzed by Spectra Marketing, also an independent research company. The
questionnaires are anonymous and the information you provide will be
confidential.

Thank you for taking the time out of your busy schedule to complete this
questionnaire.

Sinceggly \%
Gloria Pierre

Editor, University Affairs
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4. Technology Availability and Plant
Cloaura Conaldarations

In the benzene NESHAP, as well s in
this NESHAP for redionuclides, EPA has
considerad on:g factora relating to risks
to public health in deriving alternative

* “acceptable” levels of risk. FHowever, in
evalunting whethet to further reduce the
tigk to provide for an ample margin of
satety, EPA has also considared the
extent té which plants would ba forced
to; (a) Install control téchnologies which
are not cost effective or fully | ‘ .
‘demonatrated and/or (b) curtail or stop
production. Theee considerations are.
reflected in today's propossl to the
extent that they spply to affected
radionuclide sources.

With regard 1o the avellability of
technology ta control air poliutants, EPA
has in this cese considered a technology
available if it has been installed on a
commercial scale ti the United States
and adequale date have been collected
on plant and control equipment
characteristics and performance.
However, at various times in the past,
EPA has considered emission standards
which force plants 1o install
technologies which do not meot these
current “availabillty” criterla or cause
iacilities 1o curtail production or shut
down. For example, EPA has in the post
considered i technology “avallabla™ if {t
has been commercially demonstrated in
other countries, even if no units have
been installed in the United Statas.
Also, EPA hae considered banch- or
pilot-scale demonstrations in order 1o
judge reasonableness of expenditures
for commarcial demonstration of a given
technology.

D. Effective Dose Equivalent

Since 1985, when EPA proposed dose
standards regulsting NRC-licensses and
DOE facilities, a dilferent methodology
for calculating dose has come inte -
widespraad use, the elfective dose
equivalent (EDE). In 1887, EPA. in
rscommending o the President new

guidance for werkers occupationally
exposed to tadiation, accepted this
methndology for the regulation of risks
from radiation. This method, which was
originally developed by the
Internalional Commitasion an
Radivlogical Protection, will be used It
all thedose standards promulgated by
EPA in this nolice. In the past, EPA dose
standards were specified in terms of
limita for specilic organ doses and the
“whole body dose™, a methodology
which ls no longer consistent with
current practices of radiation protection.

The EDE is simple, Is more clasely
ralated to risk, and is recommemded by
the leading national and Jaternational
advisory budies. By changing 1o this
new methodology, EPA will be
converting to the commonly accepted
international method for caleulating
duose. This will make )t easier for the
regulated communily 10 understand and
coruply with our standards,

The EDE is the weighted sum of the
doses (o the ndividual organs of the .
body. The dose to each organ is
weighted according to the risk that dose
represents. These organ doses are then
added together, and that total ia the
effective dose equivalent, In this
manner, the risk from different sources
of radiation can be controlled by u
single standard. The weighting factors’
Tar the Individual organa are listed in
Toble 2.

TABLE 2—WEIGHTING FACTORS FOR

INDIVIDUAL ORBANS
Organ Facwor
Lwng . A2
Breost 15
Thyroid. o3
Gonta 2 26
Bona Sufadce. 03
Red Bone Mamrow A2
FAamaind 30

£BA's risk models differ from those .
underlying the ICRP recommendations,
primarily due to advances in the field of
radiation rigk estimatlon since the ICRP
recommendations were published. As a
result, the risks ealculated by EPA are
nol strictly proportional to the EDE
derived using ICRP quality factors and
organ weighting [actors. Whila the risk
methodology underlying the ICRP FDE
differs from that used by EPA, the
widespread acceptance of the FDE
approach make it a reasonable basis for
ragulation under the CAA.

E. Sgiance Advisory Board Review

Beginning in 1084, EPA's Sclence
Advisory Board {SAB) has conducted
reviews of the risk assessmont methods

used in this rulemaking. EPA has
worked closely with the SAR with
respect to their comments and findings
and believea it has been responsive to
them. .

In 1084, the SAB recommetided that
available ecientific information be .
integrated into an assessment documant
that would lead from identification of
emlission sources h calculation of

radiation dose and health risk and the .

sssociated degrees of uncertainty, Thia
has been done in the Environmental
Impact Statement accompanying this
rulemaking. -

In 1988 and again in 1989, the SAB
considered the scientific merils of the
EIS prepared by the Agency in support
of this rulemaking. Estimates of health
risk factors were found to be accepiable.
Clven below are soine important
specific SAB comments pnd the
Agency's responsen. -

SAB Comment: EPA should use the
effective dase gquivalent concepl for
regulations protecting people from
exposure o radiation.

EPA Responge: This has been done in
the final rules. -

SARB Comment: EPA should use simple
screening methods in implemeniation
procedures such that only the largest
users of radicnuclides are required to
report annually 1o EPA.

EPA ngze: A simple sareening
procedure bas been made part of the
final rule. :

SAB Comment: EPA should be certain
that the data used 1o derive it astimates
of risk are the most current available,
and wherever practicable to bass thelr
assessments on consensus documents.

EPA Response: EPA sgrees. The SAB
han given speciic advice on risk factors
for low-LET radiation and for radon.
‘The SAB epproaches to these risk
factors have been nsed In the tiek -
asseasments suppordng this rulemaking.
The Agency acknowladges that the
BEIR-11 report on which some of the
rigk fuctors are based may become put
of date due to new data that are
becoming available, EPA’s risk faciors
will be revised to reflect these recent .
developments and to incorporate this
newer data s soon as it is practical to
do so, Preliminary information Indicates
{hat the most probable effact of thix new
infurmation will be to increass
somewhat the estimate of the number of
health effacts due to a unit
radiation. The size of this inorease iz not
likely 1o be large encugh to affect the
decisions made under this rulemaking.

SAR Comment The actual objective
of the risk assassment should he made
c'aar. :

7



March 4:

March 11:

March 18:

March 25:

April 1:

April 8:

Scientific and social dimensions of medical research

readings:
Brandt, No Magic Bullet, Chapters 3 & 4

Erwin Ackerlmecht "Anticontagionism between 1821 and 18677 Bull. Hist.
of Med, 22 (1948), 562-593

(o]
[
|
o~
(@]}

Llovd Stevenson '"Science Down the Drain” Bull. Hist. Med.(1933)

Health policy and the health of society
readings:
Brandt, No Magic Bullett, conclusion

Suzanne Buckley, "The Failure to resolve the Problem of \D Among Troops 1in
Britain During World War I" in War and Society

Neil Sutherland "'To Create a Strong and Healthy Race’: School Children
in the Public Health Movement, 1880-1914." History of Education
Quarterly (1972) 12:304-33.

Suzanne Buckley and Janice McGinnis, "VD and Public Health
Reform in Canada" CHR (1982) 6£3:3-~

Science and the Woman Question

readings:

Carroll Smith-Rosenberg and Charles Rosenberg, "The Female Animal: edical
and Biological Views of Woman and Her Role in Nineteenth-Century
America” J. Am. Hist. (1973) 80:332-36.

Herbert Spencer, "Psychology of the Sexes" Popluar Science
Monthly (1873) 4: 30-38.

Edward L. Thorndike "Sex in Education,” The Boolmman (19086)
23:211-14.

Veronica Strong-Boag "Canada’s Women Doctors: Feminism Constrained”
in Linda Kealey,ed., A Not Unreasonable Claim: Women and
Reform in Canada, 1880-1920 (Toronto, 1979) pp.109-29.

The Case of Barbara McKlintock - - is there a female science?
readings:

Evelyn Fox Keller, A Feeling For the Organism: The Life and Work ot
Barbara McKlintock (New York: Freeman, 1983)

Elizabeth Fee, "Science and the Woman Problem: Historical
Perspectives” in M. Teitelbaum,. ed. Sex Differences: Social
and Biological Perspectives (New York, 1976)pp.175-22

Barbara McKlintock continued; conclusion
readings:

Keller, A Feeling for the Orcanism

no class; test is due on Friday, April 10 at 12:00 noon




TEL:

P.11
N

~N

Federal Reglster / Vol. 84, No. 240 | Friday, December 15, 1989 / Rules and Regulations 51663
A ke —— A

ot proraietin

EPA Responge: EPA has improved the
presentation of rigk in the EIS by more
clearly stating overall assessment
ohjectives. In particular, assessment
objectives are carefully defined in terms
of the individual and populations at risk.
The number of peaple at risk and
incidence is presented by range of rigk.
Radiation tisks are compared with other
risks and othsr radiation controt
* racomiitendotions. The objective of
obtaining a best estimate of the dorae
and heslth implications for real persons
and for populations ls now explained in
mora detail togother with explanations
of how theae groups are to be definad.
SAB Comment: EPA, should use best
estimales and ranges in the specification
of risk and provide a detailad
explanation of the uncertainties in the -
estimates themselves. .
EPA Respornse: EPA agrees, but thia is
- a large task. For the shot! term, we bave
periormed a sensitivity analysis of the
most Important parameters using
linr\fllfyh'lg assurptions and have
‘perforhied preliminary uncertainty
an using a Monte Carlo
aimuletion. These analyses have heen
preaented in support of the final mle.
Far the long term, an Agency task group
has been formed to plan and conduct
mors complate studies of the uncertainty
question. Thia longer term effort will
take & humber of years to complete end
will be dependent on the resources
available,
EPA acknowledges the uncertainty io

risk estimatos, considers them when

" making tisk management decisions and
recognizes that a mors complete ’
quantitative analysis of uncertainty

- would be'sn improvement. However, it
does not believe that such & complete
analysia would change the decisions
mide I this rulémaking. A more s
complete discussion of uncerlninty is to
!ﬁla atound In chapter 7, volume 1 of the

V. Docision to List Under Section 112

Section 122(a) of the CAA requires}
EPA to determine whether or not
“amissions of radicactive
pollutants * * * will cause, or
contribute to, aiy pollution which wmay
reasanably be anticipated 1o endnnger
public beaith.” Once an affirmative
determination s made, that section -
requires EPA (o list the substance vnder
saction 108{a](1), governing Natlonat
Ambient Air Quality Standards
{NAAQS). 111(b){1){(A), governing New
Source Performance Standards, or
112(b){i}(A), governing NESHAPs. The
initial decisfon o list a substance dons
not conslitule & decision to regulate any
particular source category. EPA
analyzed numerons studies which

indicated thet exposure to radionuclides
can causa three major types of health
effects: cancer, genatic damage, and
developmental effects. After considering
these health effects. EPA Judged thatl
radionuclides cause or conlribute to afr
pollution which “may reaschably be .
anticipaled to endan Publlc health™
and thal thay sbnuldﬁ jated under
section 112(b)(1}{A) (44 FR 76738, Deo.
27, 1979). ‘That decision was the first
slop in the regulatory process, and it
was challenged in the current litigation.
An a result, EPA has reevaluated the
decision and the comments from the
public during this. rulemaking and has
come to the concluglion that the original
listing under section 112 Is correat.

The frst part of the listing decision,
the “hazardousneoss” of radionuclides, is
unchallenged, The evidence that
radlonuclides can cause cancer has, if
anylhing, increased since 1079: see
Volume 1 of the BID. The evidence now
svuggests that the risks from radiation
exposurs are higher than was belleved
at that time. While some people have
exprcased the view that, even though
radiation can cause cancer, the amount
of radionuclides that are released from a
given soyrce or industry i nsignificant
and do not present a risk, EPA believes
that the rasulis of the risk asseasments
for the source categorivs demonstrate
the risk to public health that results from
radionuclide emlssions from Induatrinl
sources, Furthermore, as slready
discussnd, EPA nssumes radiation to be
a non-threshold pollutant. This
asaumption, and EPA's tiek
assunutnenls, evpport tha listing
declsion.

Bection 112(h)(1)(A) applies not
merely to any “air pollutani™ as do
sectiona 108 and 111, butto a’
“hsgardous air pollutent” that is dofined
as a polletant that “causes or
contributes 1o air pollution which may
rearonably he anticipated to result in an
increase in mortality or an increass in
sericus ftreversible or incapacitating
reversible illness.” Once a pollutant is
determined lo be a hazardous air
pollutany, the enly remaining step is for
the Admiuisirator ta determine whether
emissions of the pollutant present « risk
warraniing regulation under section
112—that in, whether it is a hezardous
air pollutani “for which he intends to
establish an emission standard"” under
that section. EPA has determined that
rodionuclides not only pose a risk of
carcinogenicity and mutagenicity when
emitled Into the glr (s, Nationat
Academy of Sciences, Comminsion on
Biological Effacts of Ionizing Radiation,
Reporis Number 3 and 4) but also sre
emitied in sufficient quaniities as to
create a risk warranting listing under

section 112 Therefore, EPA raaffirms its
prior conclusion that radionuclides , —
should be listed for regulation under .
section 112. .

EPA noles hiat saveral sources -
included among the source categoriea
eddresaed by this rulsmaking prezent
very smell risks whon viewed =
individually. Several are predicted 1o
emit a level resuliing in an incldence of
lesa than one cane of cancer every 1000

ears, and an agsoclaled MIR well

low 11074, or even 1 10~% Baged
on this, it has been suggested that EPA
should apply = significance tedt to thesa -~
sources, am¥ defermine that they do not
warnrant regulation based on the .
insignificance of the risks prosented.  ~

EPA uonsiders it nnnecessary to reach
that argument hare. EPA appliedthe
signilicance test of the Supreme Court's
OSHA benzene opinion in its prior
tulemakings on radionuclides to
determina whether each source category
warranted regulation, See Industrial
Unfon Dept., AFL-CIO . American
Peiroleum Institute, 448 U.8. 807 [1060)
{interpreting the Occupational Safety ~
and Health Act of 1970 »e requiring that
benzene sources be rogulated onty it
they present "significant” risks); see
also 50 FR 51895194 (Fab. 8, 1985), 49
FR 43905-43615 (Oct. 31, 1984}

{discussing the requirement that riska

{rom radionuclide air emission sources

be significant n ordar to be regulated

unidor Clean Alr Act Section 112}
Memorandum of A, James Barnes,

General Counesel; to the Adwministrator of
EPA entiled “Final Actionon >
Redionuclides” {Oct. 23, 1984] {sams]);
but see Sierra Clvb v. Ruckelsliaus, 602
F. Supp. 802 (N.D. Cal. 1984). Hawever, ~
FPA believes it is unnocessary to reach
this issue at thia tima since EPA belicvea
that its standaerds should hava no °
practical effect on the facililies lo which
such a test might have applicability. But
sce CAA section 307(d)(7)(B). Based on
the record, EPA judges that the facilitics
that might be deemed to pose
trisignificant rieks individually alrendy
emit radionuclides at levels well below
the final standard. And, implementation
of u significance test to each Individual .

/

_ aource would, for some source

categories such as the NRC licensee
category which contains several
thourand sources, present huge
implamentation and resource problems
for the Agency 10 axamine each soutce

" individually.

The standards would have no
practical impact on operations of
saurces that might be deemed to pose .~
inaignificant risks, other than to assure -
that emizsions from these sources could -

_ not increass so as {0 exceed the *

®



Tentative Schedule of Topics for Discussion:
Jan. 7: Introduction

Jan. 14: Imperial Science: Science, God and Nature in Victorian Canada
readings:
Carl Berger, Science God and Nature in Victorian Carada
(Toronto: U of T. Press, 1983)
Richard Jarrell, "Science as Culture in Victorian Toronto"
Atkinson Review of Canadian Studies (1983) 1:5-12

Jan. 21: Imperial Science and the question of Race
readings:
H. Aleyne Nicholson, "Man’s Place in Nature,” The Canadian Monthly and
National Review, (1872) 1:35-45

David Mills, "The Missing Link in the Hypothesis of Evolution, or
Derivative Creation” -Canadian Magazine (1894) 3: 297-308.

David Mills, "Saxon or Slav, England or Russia?” Canadian Magazine
(1898) 7:519-30.

Ramsay Cook, "'The Roots of Modernsim, Darwinism and the
Higher Critics" in The Regenerators: Social
Criticism in Late Victorian Canada (Toronto: U ot T.
Press, 1982) pp.7-26.

Angus McLaren, "The Creation of a Haven for ‘Human Thoroughbreds’:
The Sterilization of the Feeble Minded and Menatlly Ill in
British Columbia” Canadian Historical Review (1886) 67:127-30.

recommended :

Carl Berger, "Race and Liberty: The Historical Ideas of Sir
John George Burinot” CHA Report of the Annual Meeting
(1565) 87-104.

Jan. 28: Agriculture, Science and Empire

readings:
T. H. Levere and R. Jarrell, "The Social Role of Victorian Science”
and "The Diffusion of Useful knowledge - - Science and Agriculture’

in A Curious Field Book: Science and Society in Canadian Histor:s
{Toronto: Oxtord, 1974) pp. 107-111; 139-77.

Charles Rosenberg, "Science Pure and Science Applied: Twe Studies in the
Social Origin of Scientific Research” in No Other Gods pp.185-93.

Rosenberg "The Social Environment of Scientific Innovation:
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. standard. Moreover, imposition of
standards assure ithat EPA would be

. notified of significant Increases in
emissions at thess sources, of other
relavant changes In circumstances, such
as ¢hanges in the location or exposure
pf the most exposed individual, that
might require additional regulatory
altention.

VL Discussion of Source Categories

The regulatory decistons reached
tvday are based on the riyk assessments
and other factors availabla in the
rulemaking record, This rule is also
bused on consideration of information
recelved during the comment period to
the rulemaking.

A. Depurtment of Energy Facilities
1. Introduction

The DOE administers many facilities,
Including government-owned,
contractor-opergted facilities acruss the
country. Bome facilitias conduct nuclear
energy and weapons research and
development, some enrich uranturn and
produce plutonium for nuclear wespons
and reactors, and some process. store
and dispose of radioactive wasies.
Thass facililes contain aignificant
amounts of radioact{ve material and
emit radicituclides irito the alr. Other
facilities conta!n large stockpiles of
wastu ore which emit large quaentities of
radon. A dlscussion of those DOE
facilities appoars as & separate pection
later in this Prenmble. EPA s

. considering the two tategories
separatély in this rulemaking becanss
the two categories employ different
control me Some of ths DOE
facilitiea emitting redionuclides are on
lurge sited covering hundreds of square
miles in remots locations. Some of the
smaller sites ressmble typical industrial
fucilities and are located in suburban
areas. ’

Ia total, DOE has spproximately 30

major sitas that amit radlonuclides.

These facilities emit a wide variety of

radionuclides in various physical and
chemical states. Emiesions from various

DOE faciliies represent many types of

radionuclidas and both internal and
extemal dose pathways (alihough
specifip facilitiss may emit only one or
two radionuclidas affecting only one
sathway).

DORE facilities are prosently covered
by s radionuclide NESHAP which limits
emissions such that no Individual
recelves s whole body dose of 25 mrem/
¥ or kreceives a dosa of 75 mrem/y to any
. organ. DOE also controle releases from

these facilitien under DOE orders which
limil calculated doses 1¢ the general
public to less thari 100 mtem/y from all
sources and pathways. By Incorporating
the ALARA concept into its Orders,
DOE has kept the dose 1o the public well
helow 100 mrem/y. The NESHAP also
mandates that DOE send annual reports
of emissions to EPA. The Information
gatharad from these reports contributed
to EPA'8 rigk aasessment of DOE
facilities,

2. Fstimatas of Exposure and Risk

EPA's risk assessment of DOE
{scilities 13 a site-by-sita asgensment, .
Fmissiona are based on DOE's 1986
report of emissions, imeteorological dals
are from on-site lowers or from nearby
weathet stetions, and population
distributions within #0 km are based on
.8 censua tract data. EPA has updated
ita risk ansessment with information
yeceived during the comment period.
EPA has a high degree of confidence in
the resulta of this risk assesyment. .

According to EPA’s analyals, all BOR
facilitias ere In compliance with the
current NESEHAP. The risk {d the moat
exposed individunl is approximately
2,0x10™% DOE facilities are esttmated
to cause 0.28 fatal cancers per year to
the exposed populations within 80 km of
all DOE [asilities, Most of tha exposed
population hae & lifetime fatal cancer
risk of less than 11074

Tuble 3 presents example scenarios to
show how different emission levels
would result in different health tak
profilea. The table presents the risk
estlmatos at baseling in terms of
estimated annual fatal eancer incidence,
maximum individual lifelime risk, tolal
population exposed at or shove
particular risk levels (i.a., risk
distribution], and annual Incidence
sitributable to the population exposed
at each risk lavel, The table also
presents available esimates of annual
incidence and maximum individual
lifetime risk for » lower smisslon’leval.

3, Application of Declaion Methodology
to the DOE Facilities Source Category

The decision that resulis from the
application of the multifactor policy
approach to the DOE source category is
desacribed below.

Decision on Acceplable Risk, An
slated earlier, the maximum {ndividual
risk to any individual is 201074 In
eslablishing the policy for setting
NESHAPs in the context of benzens, the
Agency determined that emissions
resulting in a lifetims MIR no greater
than spproximately 110" ¢are

A

presumptivaly acceptable, In light of the

momerovs uncertainties in both
establishing tha parameters for the risk
assessment and in modelling actual
emissions and exposure, as well as the:
recognition that in achieving o
compliance, sources will generally -
control 80 as o ensure that & buffer
exiata below the actual level of »
standard, EPA judges that the MIR of

2.0 10" *Is easentially equivalent to the :

presumptively safe Jevel of
epproximately 1> 104, EPA then
consi the other rsk factors in -
order to determine whether the baseline
level in acceptable. - '

The estimated annual incidenca is 0.28

- tatal cancers per yesr, or 1 case evety 4

years: in addition, there would be an
approximately equal number of non--
fatal cancers per yaar. Very few people
are ut risks grester than 1.0 10" 4, and
approximately 8% of people within 80
km of DOE {acilities receive risks of lass
then 1x10°°

After examining thess factors, the

Administrator hes determined that the -

baseline emission levels and rigks from
DOE {acilities are ucceptable. :
Declsion on Ampls Margfn of Safety.'
In addition to teaxamining allthe -
heslth-related faciors discussed above,
EPA has slso examined the cost,
scientlfic ceclainty, and technological
feanibilily of control technology

neceasary Yo lower smissions from DOE

facilities. The results of this analysis -
may be seen In Table 4. Alternative |, a
standard of 10 mram/y, representing the
curront baseline emissions, was
comparéd with alternative IL a siandard
of 8 mram/y a standapd, equivalent ta

1X2074 .

A comparison of the two sliernaitves
Indicates that only s very small . - -
reduction in incidence would occur,
from 0.28 to 0.2%, or 1 case every 38
years, with a concommitant reduction in
MIR from 2X10™410 1 X107* Based on
this very small reduction In incidence,
tha amall decrease in individual risk that

would result, and on the costsof - -~

achleving Alternative I, EPA has
dalermined that a 10 mrem standard
provides an ample margin of safaty by

continuing regulation of this category to -

Insure that the curvent levels of
amisslons are not increased.
Requirements of the rula, such as the
submission of yearly re and
obtaining prior approval of new

construction or modification, assure that

s

DOR facllities will keep emissions.ator ... .

below mn acceptable level insuring an

.mmple margin of safety. Moreover,

L
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13. Decl

Measuring intelligence (Gould, The Mismeasure of Man, pp. 146-192)

Measuring intelligence (Gould, The Mismeasure of Man, pp. 192-233;
321-336)

Science as Metaphor (Rifkin, Algeny, I & II)

Passing of Darwinism (Rifkin, Algeny. II1 & IV)

Nature in the Age of Biotechnology (Rifkin, Algeny, V)

The New Cosmology & its Implications (Rifkin, Algeny, VI & VII)
Proposal due; Bronowski, Science and Human Values, 1 & 2

Bronowski, Science and Human Values, 3 & 4

3rd exercise due; Snow, The Two Cultures, pp. 1-51

Snow, The Two Cultures, pp. 53-100

FINAL EXAMINATION: 2-4 PM
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ANerniive B Eriesion Bmk of 3 myem/

emission 1 sda—
#de (aguivalort 10 8 MIR of 1310 3-1he follkowing controls sre nesded: Los Alamos—beem stops and delay fines; Owi
ure, .

¥
Riige—HEPA Mitdrd, particulate scrubbers, and Witiated water capt

4. [mphmenlaﬁon

8. Introduction. ORP's experience in
implementing the axisting radionuclide
NESHAP covering DOE facilitien has
_ ¢hown that inplementiation of the .
currant standard has several problems,
EPA has developed & new system for
implementing the NESHAP designed to
overcoms the limitations in the present
standard. B \ :

b. Yearly Reporis. The
implementation system Yor the NESIIAP
is designed to provide EPA with yearly
reports on the levels of emisslons from
reguiated facllities and resulting doses.
Presently, DOE facilities monitor their
emisaions and make annugl reports o
EPA. These reports shall continue under
the new NESHAP. Although the report is
based on a calendar year tha dove
standard spples lo any year, L.e, any
period of 12 consecutive months. Sinca
thess reports provide EPA with the
information it needs, DOR lacilities are
exempted from the requirements of -

o. Methoads of Measurement. Because
the threshalds for measuremant ure
much lowey than the standard, under
cartaln circumstances the concentration
and potential dbees associated with
ralease poifits that are above the
threshold May be a0 low that direct
measufement nisy not be practical. With
prior EPA spproval. DOE may determine

.
& R A IR R IO I A v

these amissions through alternate
proceduores.

d. Definition of a Facility, A problam
in implementing the current standard is
the ambiguity assoclated with the
present definition of a facility. To
resolve this ambiguity, the new rule
specifies that all the bulldings, ]
structures and operations within one
contiguous site shall be considerad a
single facility. For example, the entire
DOE [acility at Oak Ridge, Tennedsee

.must meet the current standard of 10

mrem/y ede, instead of each individual
building mesting the 10 mrem/y ede
standard. .

e. Distinction Between Construction
and Modification. A potantial problem
resylling from EPA's definition of a
facility as all the bulldings, strixctures
and operations within a given plant site,
is confusion aver whether tha
construction of 4 new building is part of
an existhﬂ‘gi facility, is new construction,
or is a modification of an exist
focility. Thie rula specifies that the
construction of a new building is new

_construction ai the [acility and nota

modification of the facllity. This
distinction {s Important because all new
construction needs o ba chécked 1o sea
whether or not it naeds prior approval
but modifications which do not causs a
net Increase in the rate of emissions
from the facility do nol need prior
approval.

P.
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bacause each facility subject to this rule TaoLe 9.—DOE FACIITIES pr——— :
muat demonatrote cox;xpliam:e :lovit:i the  (ogsrinon Toe taciton reved i corited by | fomenng) | Anernatie 8
10 mrem/y ade emisslons standard, it is = fRICkSSr wodp
likely that most, f not ail. exposnd S prosion eWas Trew we 30 E-S0EA.._.| 59000 semo00
Individuals will receive a dose ﬂm:I:rkI;OE tuciiles that relaase radionuelides int E;g g j—s _— - 909
significantly lass than 10 mrem/y ede. . Pink ncidones .
Therefore, EPA balicves that litaiting Alberratve | e I E2 b: E-: '___“ 0 o
emissions to their currsnt level by (onvahng) F-AWER.—. 0 (]
lmpoaltionutl;‘t:ndud of 10 mrem/y :_—::E-j.,—- 0_2 &
EDE to replace the pravious standard, Maximum et
will protect public health with an ample mj:__ 20%0-1 00 :—;:j:‘ - “J m om: )
. margin of safaty. EP!:}:: pm:lnulgatling a within 02 : .

- NESHAF mandating that radionuclide B0 km {denth/y) o . _
emissions l:mui DOE: faciios shall not RiaK ki 0 o m"""::;m ':":: ':
cuuse any ladividual to feceive a dose EawEe. | - 0 0 Howaver, we. ooy oy
of greater than, 10 rarem/y ede. E-4 4 E-3 o ] N v 9] m 'mm" Ramile m g mm

. TABLE 4.—DOE FACIUTIES S .
' — . increment Total ncrament | Jrorement Toud .
1 (Baaelicin) 20x10 0.28 , :
v, 14x10¢} ' 028 0.03 0.03 $ 5.9 s0am s o.M
Commonts: Atemative & Bassiine rule, Wmit of 10 rwem/y higheat amissions & from Los Alamos asd Owk Fidge, .

L. Prior Appraval of New Construction

ar Modification. EPA will not chenge
the basic
exists at 40 CFR 61.15. A change that

_ will result in any increass. In the rate of .

emissions {0 a modilication, no matter

definition of modification that

hiow small that increase 1a. This includes -

casas whera the modification has the

potential lo increass smissjons abave

prior actual emissions. Howgver, to
reducae unnecessary paperwork, it is
appropriste to avoid applications for
approval in cases of stall changos.

. Therefore, EFA i3 pro;

mulgatinga.
system under which DOR facilities will
use CAP-88 o determina the dose to the

most exposed indlvidual due o the

modification or new construction. If tha

estimated maximumn individual dose
added by the new constractionor
modification Is lass than 1% of the
standard, then the modificatinn or new
construction doss not need prior
approval.

In making the determinntion of dose
{for this pirrposs, IHOE must use the.
smission factors and source term

determination from “BID: Procadures - -

Approved for Demonstrating
Compliance with the Dose Limits -
Estoblished by 40 CFR part 81, subpart
L" (BID: Compliance) or ather
procedures for which EPA has granted
prior approval. -

.

7~

-//('



HPS 110 F
SCIENCE AND SOCIAL RESPONSIBILITY

Bronowski, Jacob. Science and Human Values. Rev. ed. New York:
Harper & Row, 1972. Paper.

Drake, Stillman. Discoveries and Opinions of Galileo Galilei. New
York: Doubleday, 1957. Paper.

Dyson, Freeman. Disturbing the Universe. New York: Harper &Row
1981. Paper.

Gould, Stephen Jay. The Mismeasure of Man. New York & London:
W. W. Norton, 1981. Paper.

———————— . Hen's Teeth and Horse's Toes. New York & London: W. W.
Norton, 1983. Rpt. 1984. Paper.

Rifkin, Jeremy. Algeny. New York: Viking, 1983. Paper.

Snow, C. P. The Two Cultures. Cambridge: Cambridge Univ. Press.
Paper.

COURSE REQUIREMENTS:

Term work will consist of three assignments, each requiring a writ-
ten submission of two or three typed pages. Each assignment will be
worth 15% of the final grade, for a total of 45%. There will be a pe-
nalty of 1% per day for late assignments. The tutorials are meant, in
part, to allow for discussion of these assignments and to assist with
their completion, and are therefore to be considered an essential part
of the course. Attendance and participation in the tutorials is worth
another 15% of the final grade. Finally, a three-hour final examina-
tion, consisting of questions based on or similar to the assignments,
will make up the remaining 40%.
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