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o RULEMAKING ISSUE a
}{arch 20, 1986 (Notation Vote) - SECY=86~92 !
| Jo: The Commissfoners “
. From: Victor Stello, Jr, Acting Executive Director for Operations
. Subject: 10 CFR PART 60--DISPOSAL OF HIGH-LEVEL RADIOACTIVE WASTES IN
‘ GEOLOGIC REPOSITORIES-«PROPOSED AMENDMENTS TO ELIMINATE
INCONSISTENCIES WITH THE EPA HIGH-LEVEL WASTE STANDARDS
.| rategory: This paper involves a minor polfcy question.
Purpose: . To request Commissfon approval to publish proposed amendments to °
' 10 CFR Part 60, which would, in accordance with the Nuclear Waste
Policy Act, eliminate Inconsistencies with the EPA Standard for HLW
Geologic Repositories.
N 8ackground: Final procedures which established a requlatory framework for

1icensing the disposal of high-level radioactive wastes (HLW) 1n
geologic repositories were published by the NRC on February 25,
1981 ?46 FR 13971). Final technical criteria against which 1{cense
applications would be reviewed under 10 CFR Part 60 were published
by the NRC on June 21, 1983 (48 FR 28194).

L
The Nuclear Waste Policy Act of 1982 (NWPA) diretts the
Environmental Protection Agency (EPA) to "promulgate generally
applicable standards for protection of the general environment from
offsite releases from radfoactive material in reposftories” (Sec.
‘121). The final EPA Standard--40 CFR Part 191--was published on
September 19, 1985 {50 FR 38066). The NWPA also directs NRC to
fnsure that {ts regulations "shall not be inconsistent with any
comparable standards promu!gated by (EPA)" (Sec. 121). The staff
. has analyzed the final EPA Standard and determined that some
modifications to-Part 60 are necessary to assure consistency.
between. Part 60 and the EPA Standard., Several modifications
_concerning EPA's "assurance requirements® have been discussed with
the EPA staff and brought to the attention of the Commission in
SECY-85-272 - Report on the Environmental Protection Agency's
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Commissioners' comments or consent should be provided directly
to the Office of the Secretary by c.o.b. Friday, Aoril 4, 1986.

Cormission Staff Office comments, if any, should be submitted

to the Commissioners NLT Friday, March 28, 1986, with an infor-
nation copy to the Office of the Secretary. 1f the paper is of
such a nature that it requires additional time for analytical
review and comment, the Commissioners and the Secretariat should
be apprised of when comments may be expected.
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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 191
(AH-FRL 2870-3)

Envirenmenta! Standarda for the
Managemant and Disposa! of Spent
Nuclear Fuel, High-Level and
Transuranic Radloactive Wasles

AGINCY: Environmental Protection
Agency.
AcTion: Final rule.

sunMARY: The Environmental Protection
Agency (EPA) Is promulgating gcmnlly
spplicable environmental standards for
the mansgement and disposal of spent
oucless fuel and high-level and :
transuranic radioactive wastes. The
standards apply lo management and
disposal of such materisls generated by
activitles regulated by the Nuclesr
Regulatory Commission (NRC] and to
disposal of similar materials generated
by stomic energy defense activities

under the jurisdiction of the Department’

of Energy (DOE). These standards have
been developed pursuant to the
Agency's suthoritles and responsibilities
under the Atomic Energy Act of 1954 s
amended: Reorganizstion Plan No. 3 of
1970; and the Nuclear Waste Policy Act
of 1982

Subpart A of these standards limits
the radiation exposure of members of
the public from the masagement and
storsge of spent fuel or high-level or
transuranic wastes prior lo disposal st
waste mansgement and disposal
facilities regulated by the NRC. Subpart
A also limits the radistion exposures to
members of the public from wasts
emplacement and storage operations at
DOE disposal {acilities that are not

ated by the NRC.

- Subpart B establishes several
different types of requirements for
disposal of these materials. The primary
standards for disposa! are long-term
containment requirements thet limit
projected releases of radioactivity la the
accessible environment for 10.000 yesss
after disposal These relesse limils
should insure that risks to future
generations from disposal of these
© wastes will be no greater than the risks
that would have existed if the uranium
ore used to create the wastes had not
been mined to begin with. A set of six
. qQualitative assurance requirements is an
equally important element of Subpant B
designed to provide adeguate
confidernce that the containment

* requirements will be met. The third sat

of requirements ere limitations oz
exposures to individual members of the
lic for 1,000 years slter disposal

, conducted by the Agency's Science

Finally, a sat of ground water protection
requiremesnts Umits radionuclide
concemtrations for 1.000'years siter .
disposa! in water withdrawn from most
Class | ground waters to the
concentrations allowed by the Agency’s
Interim drinking water standards (ualess
concentrations in the Class [ ground
walers elready exceed the limils in 40

* CFR Part 141, in which case thds sat of

requirements would limit the incresses
In the radlonuclide concentrations to
thoss specified in 40 CFR Purt 141}
Subpart B also contains informational
guidancs for implementation of the
disposal standards to clarily the
Agency's intended application of theve
standards, which sddress a tiroe frasce
withoul precadent In environmental
regulations. Although disposal of thess
materials [n mined geologic repositozies
l:uu rtulived tdhcg;o:l llumtidou. &:J by -
Usposal standards apply to dispo
any method. except dispasa! directly
Into the ocesans or ocean sediments.
This notice describes the final rule
that the Agency developed alter
considering the public comments
received on the proposed rule published
oa December 29, 1982, and the
recommendations of & technical review

Advisory Board (SAB). The major =
comments received on the proposed
standards are summarized together with
the Agency’s responses (o thens.

Deutailed responsas to ell the commaents
received are discussed in ths Response
to Comments Document prepared for
this Beal rule.

SATY; Thase standards shall be
pre-uulgsted foc purposes of judicial
teniew 4t 1:00 p.m. eastern time ca
October 1, 1683. These standards shall
become effective on November 18, 1588,

Aportssis: Background Inforration—
The technica! information congddered in
developing this rule, including risk
essessments of disposal of these wastes
in mined geologic repositories. s
summarized n the Background .
Information Document (BID) for 40 CFR
Part 191, EPA $20/1-85-023. Singls
copies of both the BID and the Respoase
to Comments Document, as svailable,
may be obtsined from the Program  °
Management Office (ANR438), Ollics
of Radiation Programs. Envirormnestal
Protection Agency. Washington, DC
20400 telephone number (703) 5578351

Docket—Docket Number R-&3-3 = °
contains the rulemaking record for 40
CFR Part 191, The docket {s available for
inspection batween 8 a.m. and d pm e
weekdays in the West Towar Lobby,
Gallery 1, Central Docket Sectien, 401 M
Street, SW., Washington, DC. A

reasonable fee may be charged for
capying.

POR FURTHIR INFORMATION CONTACT?
Dan Egan or Ray Clark, Criteris end
Standards Division [ANR—60), Office of
Radlatica Programs, Eavironmental
Protection Agency, Washington. DC
20480; lelephone number (703) 857-8810.

PUPPLEMEXTARY INFORMATION:
Flssioning of nuclear fuel in nuclear
resclors creates s small quantity of
kighly radioactive materials. Virtually
all of these materials are retained ia the
“spent” fuel elements when they are
nemoved from the reactor. If the fuel is
iben reprocessed to recover unlissioned
srenium end plutonfum, most of the
sudicactivity goes (nto acidic liquid
srastes that will later be converted into
various types of solid materials. These
tighly radicective liquid or solld wastes
from reprocessing spent nuclear fuel
bave traditionslly been called “high-
level wastes.” If it is not to be
reprocessed, the spent fuel itself
bacomes & waste. The nuclenr reactors
cpersted by the nation's electrical
wtilitles currently generste sbout.2.000
wetric tons of spent fuel per year, The
relatively amall physical quantity of

- thesa wastes Is apparsnt when

compared to the chemically hazardous
wrastes regulated under the Resource
Conservation and Recovery Act, which
are produced at & rate of about
156,000,000 metric tons per year.

Although they are produced In small
z;untiths. proper mansgement and

sposal of high-level wastes and spent
maclear fuel are essentinl because of the
icherent hazard of the large amounts of
radioactivily they contsia. Spent fuel
from commercial nuclesr power reactors
canteins about 1.6 billion curies of
redionuclides with hall-lives greater
than 20 years. Over the next decade, this
trventory is projected to grow st & rate
of about 300 million curies per year from
raactors currently licensed lo operate.
Most of this spent fual ls currently
stored al reaclor sites. Reprocessing
reactor fuel used for national defenss
activities has producad about 700.
million curfes of radionuclides with half-
Hves greater than 20 years. Most of
these wastes are stored in various liquid
and solid forms oa three Federa!
seservations (n Idaho, Washington, and
South Carolina.

In addition, a wide variety of wastes
contaminated with man-made
radlonuclides heavier than uranium
kave baen created by various processes,
mosly from the atomic energy delense
activities conducted by the DOE and its
peedecessor agencies (the Atomie
Eaergy Commission and the Energy
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Rescarch and Development o
Admiaistration). These wastes are |
usvally called “ansuranic™ wastes.
Most of them are stored el Federal
reservations in [dahs. Washington, New
Maxico. end South Carolina. |

NaBonal Programs for Disposal of These
YWastas .o o
Sincu the inception of the nuclesr tge
in Be 1840°s, the Federal government
has assumed ultimate mgomibih‘ly for
the care and disposal of thess wattes
regardiess of whather they are produced
by commercis! of nations! defensa
activities. In October 1978, President
Ford ordered & major expansion of the
Federl prosnm to demonstrate s
ssaanent disposal method for high.
e wastes. The Agency wag directed
* 1o develop generally spplicabla
environmental standards to govern the
management and disposal of these
wastes &3 part of this (nittative, Among
EPA’s first sctivities i response to this
directive were & saries of public
. workshops conducted in 1977 and 1978
tc better understand the various pudblic
concemns end technical lesges
assoqated with radioactive waste
disposal .
Ia 1981, the DOE afier completing o
comprehensive progammatic
* environmental impact statement,
decided 1o focus the national prognm
on disposel in mined geologie
repositories {46 FR 28677). In 1982,
Congress passed the Nuclear Wasta
Policy Act (henceforth designated
“"NWPA"), which President Reagan
signed into law on January 7, 1583, The
NWPA contains several provisions that
sre relevant 1o this rulemaking. Flest it
aflirrned the DOE s 1981 decision that
mined repositories should receive
pnmary smphasis in the nstionsl
program. tithough research on some
other technologies would be continued.
Second, it established formal procedures
regarding the evalustion and selection
of nites for geclogic reposiloies.
including steps for the intersction of
effected States and Indlan tribes with
the Federal Government regarding site
seles:ion decisions. Third, the NWPA
leviez o fee on utilities that generste
electrical power with auclear resciors in
order to pay for Feders] management
and disposal of thelr spent fuel or Bigh-
level wastes. Fourth, the NWPA
reiterated the existing responsibilities ol
the Federal sgencies involved in the
national progran lo develop mined
geologic repositories. and it assigned
some sdditiona] tasks regarding rite
evalustion. Finally, the Act provided &
timetable for saveral key milestones that
the Federal agencies were to mest in
carryingout the progrzma. ~ * .

.

Section 121 of ths NWPA reflernied
the Agency's responsibility foe
developing the everall ramework of
requirements needed to etawre
protecUon of public health and the
eavironmaant. in sccordance with the
Agency's suthorities under the Atomie
Energy Act of 195¢ and Reorganizatica
Plan Numbez 3 of 1970. Sectian 121 also
called for the Agency to promulgete .
these standards by January 7, 1584 The
Agency did not meet thig deadline. On
February 8, 1988, the Natural Resources
Defense Council and four other
environmenta] interest groups filed guit
1o bring about compliance wilh the
NWPA mandate. This litigation was
setiled by the Agency and the plantfls
agreeing lo & consent order requiring
promulgation nat lates than August 18,
1988, The generally spplicable
savironmental standards promulgated
by this nolice satisfy the terms of this
consent order. However, bay also
represent the culmination of an effoct
that began almost cine years sgo and
that has included frequent interactions
wilh the public to help formulsta
standards responsive o the concerns
ebout disposal of these dangerous -
msteriale

Objective and Implamsciatios of the )
Standards

In developing the stendurds for
disposal of spent nuclear fuel and high.
level and wansursnic radlosctive
wastes, the Agency has carsfully
evslusied the capabilities of mined
geologic repositories 10 isolate the
wisles from the eovironment. Because
such repositories are capabla of
performing sc well, it has been possible
fo choass containment requiremants
thst will provide exceptionslly good
protection to currsnt and future
populations for st leas? 10.000 years
sfier disposal. In fact, EPA’s analyses
indlcate that the small residual risks
sllowed by the disposs! standards
would be comparable to the risks that
future populations would have buen
exposed to if the uranfum ore usad to

-produce the high.level wasies had not

been mined to begin with.! The Agency

‘Speafically, the Agency estimates hat °
comphiance with the disposal standards would
wllow nc more than 1.000 premature desihe from
cancer i the Rret 10000 yoors afier disporel of the
Migh-level wastes from 100.000 metne toas of rescrar
fuel an arversge of a0 Boes than one prematugs
dea1d avery ton yusrs. Aa this residual nak lvel ia
relerved o in the foflewing discutsion. H should be
remembered that il {s & specvianve caloulation thet
is prmanly intended as & 100l for comparing nak
levele it should nee be conndered asviudle .
projeciion of the “resl”™ Aumber of health sffecis
resulting from compliance wirh the disposal
standarce. . ’

belleves that achieving this protection
should not significantly {acrease the cont
or difficulty of carrying out the naticnal
program for disposing of the wastes
from commercial nuclesr power plants.
In addition. the contalnmant
requirgments i the fingl role are
complemented by ¢ix qualitative
aesurance requirements designed to
provide confidence that the contalament

“tequirements will be mel. given the

substantial uncertainties inherent (n
pradictions cf systems performance over
10.000 years. Because of this
comprehensive framework. the Agency
ls confident that the natlonal program to
disposs of thesa wastes will be carried
cut with extaptiona! protection of public
heaalth and the environment.

The Nuclear Regulstory Commission
(NRC] and the DOE are responsible for
implementing these standards. The NRC
bes slready promulgated procedura] and
technice! requirements in 10 CFR Part 60
for disposal of high-leval wastes in |
mined geologlc repositories (43 FR
13971, ¢8 FR 28154). The NRC will oblein
compliance with 40 CFR Part 191 lor
disposal of all high-level wastes by
{ssuing licensas 10 the DOE: tn
sccordunce with 10 CFR Part &0, at
varfous steps in the constructioe and
operaticn of & repository. The NWPA
directs the DOE 10 select ¢ number of
potential sites for geclogic repasitories.
success{vely reducing Lhis set of
sltarnatives from five to three to one. In
consultation with aflected States and
Indian Tribas end with pasticipation by
the public ifA key tleps in the selection

* process. The DOE will accomplish this

through use of site selection guidelines
(10 CFR Part 960) that it has devaloped
in accordance with section 112 of the
NWPA. Both NRC's 10 CFR Past 60 and
DOE s 10 CFR Part 980 lncorporats the
standards the Agency s promulgating
today as the eversll performance
requirements for ¢ geologic repository.
Both of thess other rules were designed
in concert wilh EPA"s ongoing
development of 40 CFR Part 191,

., However, both the NRC and DOE must

now review thess regrdations to
determing what specific changes will be
needed to properly implement the final
version of 40 CFR Part 191,

Review of tha Proposed Standards

" On December 29. 1982, shortly before *
the NWPA was enacted. the Agency
published 0 CFR Part 191 for public
review (47 FR 58198) and asked that
comments be received by May 2 1963
Eighty-three substentive replies were

- teceived from & broad spectrum of

private citizens. public Interest groups,
members of the scientifiz community,
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representatives of industry, and State
and Federal agencies. These responses
contained information and
recommendations regarding seven
{ssues on which the Agency sought
further public comment (48 FR 21668).
Questions concerning these Issues were
directed to all of the witnesses st lwo
public hearings held during May 1883 in
Washington, D.C. and in Denver (48 FR
13434). Coples of these questiong were
also sent 10 all those who responded lo
the injtial request for comment. and the
svailability of these zucstlom was
snnounced in the Federal Reglster (48
FR 21688). The comment period was
then beld open until June 20, 1983, t©
receive responses to these addhional
questions. Responses 16 major
comments—including all those
specifically highlighted for public
review—are summarized below.
Detailed responses to the full range of
comments received s descnbed in the
Response to Comments Document
prepared for the final rule.

Review of the Technical Basls of the
. Slandards

In parsllel with this public review snd
comment, the Agency conducted an
independent scientific review of the
technical basis for the proposed 40 CFR
Part 191 through a special Subcommittee
of the Agency's Science Advisory Board
(SAB) (48 FR 309). This Subcommittee
held nine public mestings from January
18, 1983, through September 21, 1983,
and prepared & final report thet was
transnutied on Febrary 17, 1984, While
finding that the Agency had generally
prepared comprehensive and
scienufically compatent technical
snalyses to support the proposed
standards, the SAB review develaped 48
findings and recommendations
regarding specific improvements in the
technical anglyses and in the standards
themselves. Since many of the SAB
recommendations were {o be considered
in developing the fina! rule, the Agency
sought public comment on the
information and recommendations
presented in the final SAB.report (18 FR
19604). o
Most of the SAB recommendations

involve specific details of the technical
_assessments and judgments the Agency
made in developing these standards. -
Aller evaluating the public comments
received on the SAB report, the Agency
sgrees with almost all of the SAB's
technical recommaendations and has
made corresponding changes (n the
technical basis of the final rule. A faw of
the Subcommittee’s recommendations
have implications that involve broader
policy fudgments. These
recorumendations have been trealed as

part of the public comment record and
are deseribed below as the major
camments on the proposed 40 CFR Part
191 are discussed. A complate
itemizstion of the Agency's responses to
sach of the findings and ‘
recommendations of the SAB s
contained in the Response tv Comments
Document, together with & synopsis of
the public comments on the SAB report.

Summary of the Flnal Rule

The rule being promulgated today
establishes generally applicable
environmental standards for the .
mansgement and dispossl of spent
nuclear fuel, high-level radioactive
wasles. and transuranic radioactive
wasles. The flae] rule difTers In &
number of ways from the proposed rule
becsusa of changes the Agency has
made in response lo pu.:lic comments
and in response 1o the recommendations
of the technical review by the Agency's
Science Advisory Board. This section
provides an overview of the major
provisions of the fina! rule. and changes
Irom the propased rule are noted. More
detall on many of these provisions ls
provided later as part of the discussion
of the comments considered in
development of 40 CFR Part 191. The
final rule:

(1) Applies to mansgement and
disposal of spent nuclesr fuel. high-level
radioactive wastes as defined by the
NWPA, snd transuranic wastes
conu!nlnf mote than 100 nanacuries pet
gram of alpha-emitting transurenic
isotopes. except for wastes that either
the NRC or the Administrazor
determines do not need the degree of
Isolation r;ﬂuind by this rule. (The

roposed rule applind lo spent nuclear

uel, high-level wastes exceeding a
specriflc sat of concentration limits, and
to ransuranic wasles containing more
than 100 nanocuries per gram.)

{2) Through Subpart A, “Standards for
Management and Storags,” establishes
limits on annval doses to members of
the public of 28 millirems to the whole
body. 73 millirems to the thyroid, and 28
millirems to any other crgsan from
exposures associaled with management,
storage, and preparation for disposal of
any of these materials at facilities
requlated by the NRC. These limits
2pply to the combined exposures from
all NRC-llcensed facilllies covered by
this Part or 40 CFR Part 190, the .
Agency's standards for the commarcial
uranium fuel cycle. Subpart A slso limits
snnual doses t6 members of the public
{rom management and stors

cperslions st DOE disposal ’:cllmu .t

that ere not regulated by the NRCic 25 *
milllrems to the whole body snd 78
millirems to any other organ. (The

proposed rule applied 10 the combined

. exposures from operations regulated by

40 CFR Part 190. waste management and
storzge operations regulated by the NRC
or Agreement States, ond waste
management and storage operations
conducted at all DOE facilities.) Subpart
A alsc contains a provision that «llows
the Administralor lo Issue slternative
standards for waste management und
storage operstions st DOE disposal
[scilities that are not regulzted by the
NRC. (The proposed rule contained a
provision ta sllow the implementing
sgency, either the NRC or the DOE. 1o
grant variances for unusual operating
conditions.)

{3) Establishes several sets of
sequirements for disposs! of these
wastes thraugh Subpert B, “Standards
for Disposal.” The primary standards
3re conlainment requirements that limit -
projected releases of radioactivity to the
accessible environment for 10.000 years
sfter disposal. Equally important is a set
of six assurance requirements chosen 1o
provide adequate confidence that the
containment requirements will be met.
In addition, Subpart B of the final ryle
includes individual protection
requirements that limit annual
exposures from the disposal facility te
members of the public in the accessible
enviconmaent to 23 millirems to the
whole body and 78 millirems to any
or&an for 1,000 years alter disposal. The
Subpart also conlains ground woter
protection requirements that limit
radloactivily concentrations in water
withdrawn from most Class [ ground
waters near a disposal system (as
defined {n conjunction with the
Agency's Ground Water Protection
Strategy published in August 1984) for
1,000 years alter disposal Finally!
Subpan B provides guidonce for
implementotion that indicates how the
Agency intends the varicus numerical
standards to be applied. (The proposed
role contained only containment
requirements, assurance requirements.
and procedural requirements: this last
category provided some of the basis loer
the “guidance for implementation™ in the
final rule.) Major provisions of esch of
these sets of requicements include the
following: :

(s) The containmenl requirements
(Section 191.13) limit the total projected
release of specific radionuclides over
the entire 10,000-yesr pericd alter
dispossl. Releases from all expected and
accidental causes are Includea, except
for releases from conceiveable events
that are judged to have an incredibly
small likelihood of cccurrence.
Quantitative terms are used to identify
the probabilities of the releases to which
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the containment requirements apply;
Mowever, e final rule acknowledges.
tat determination of complisnce will
Lave 1o tolerate much lcr?: S
sacerisinties than would be appropriate
foc short-term esmales and that
jdgmects may have 1o be substituted
for quantitative predictions In cartaln
situations. Disposal la compllance with
ths containment requirements {s
projected to cause no more than 1,000
pre=alure cancer deaths over the enlre
10.000-year period from disposal of sll
existing high-level wastes and most of
the wastes yet 1o be produced by
curently opersling reactors—an
average of 0.1 fatalily per year. Thia
leve! of residual risk to future .
generations would be comparable lo b
nsks that thoss generations would have
faced from the wanjum ore used 10
creste the wastes {f the ore had never
been mined. Actual risks will probably
be significantly less because of the -
conservalive approach called for by the
othet parts of Subpart B. (The
quantitative probabilities I ths
proposed rule were an order of
eagaitude smalles Ban thoss
Incorporated into the final rule. The
release limits in the final rule ure
different han those [n the proposed rule
due 10 changes (n EPA’s (echmical .
anslyses that were recommended by the
SAB Subcommittes: howevar, the level
of residual risk Is the same as oz the
proposed ruls.) -

(b} The sssursnce requirements
Eccdoa 191.14) call for cavtious steps to
taken in disposing of these wastes
because of the inherent uncertzinties ia

selecting and designing disposal
systems that must be very effective lor
more than 10.000 yesrs. The sssurancs
requirements incorporate the {ollowing
pnnciples: ,

(1) Although active Institutional
controls. such as guarding and
maintsining @ disposal site. should be
encoursged, they cannot be relied upon
to Isolate these wastes from the
eavironment for more then 100 years
aler disposal. (The proposed rule
limited reliance to “s few hundred

. years” after disposal)

(i3} Disposal systems must be
monitered o detect substantial changes
from thelr expected performance un
the implementiag agency delermines
that there are po aignificant concerns to
be addreased by further monitoring.
{This requiremest was not included In
the proposed rule.) .

(1ii) The sites whare disposal systems
are located must be idantilied by ..
permanent markers, widesprea
records, and other passive Institutional
controls 1o warn Roture generations of
the dangers and location of the wastes.

(Iv) Disposal u{mm mus! use several
SifTarent types of barriers. Including
both engineered and natural ones. to |
Isolate the wastes from the environment
10 help guard against unexpectedly poor
performance from cne type of barrier.

(v) Sites for disposal systams should
be selected to avoid places where
resources have previously beert mined
whers there [s a reasonable expectation
ol exploration for scarce creaslly - |
sccessible resources, or where there s 6
l!ﬁ:iﬁcml concenlraiion of any material
which {s not otherwise available. (The
wording In tha proposed ruls would
have ruled out sites with 4 significant
possibility of being considered for :
tesource explorstion {n the future. The
final rele revises this requirement 1o
allow use of sites with some resource
potential If they havs other significast
advantages compared to potential
slternative sites.)

(vi) Recovery of mosi of the wastes
must not be precluded for 2 ressonable
period after disposal if unforesesn
tvents require Lhis (o the future,

(¢) The individual protection
requirements (Section 191.15) Mimdt
snnotl] exposures to members of the

ublic §n the accesridle environment
rom the disposal system to 2$ milllrema
to the whole body and 78 millizems to
any organ. These requirements apply to.
undisturbed perforrmance of the disposal
system for1,000 years afler disposal. All
potental pathways of radiation
exposure {rom the dispossl system to
people must be considered. Including the
essuweption that individuals consurne all
of thair drlddn%wucr {2 liters per day)
from any “significant sourcs of ground

© water” loczted outside the “controlled

ares” eslablished around & disposal
tystens. A “significant sourcs”™ is
identified by seversl paramaeters
intended to describe an aquifer
sufficient 10 meset the needs of &
“community waler system” as defined ia
the Agency's Nationa) Ioterim Primary
Drinking Water Regulations (40 CFR

“  Part 141} (No explicit individual

protection requirements wers included
In the proposed rule.)

(d) The ground water protection
requrements (Secton 191.16) limit the
concentrations of ndioacﬁvi'? (or the
increcses ln concentretions, .
preexisting concentrations already
sxceed these limits) (n watesy
withdrawn from most Class J sources 6f
ground water near g disposal 1ystem to
no more than 18 picocuries per liter of
slphz-emitting radionuclides (Includixg
no more than § picocuries pet liter of
radivm-228 and radium-228 but
excluding radon) and to no more then
the combined concentrations of
radionuclideq that emit either beta or

4
- o v

gamma rsdison that would producs an
sanval dose equivaleat to the total body
ot any Internal organ grester than 4
milllzams il individuals consumed all of
their drinking water from that source of

und waler. These concentration

ts ars similar to hose set [n 60 CFR

Part 141 for community water systems.
Like e Individual protection
requirements, the ground waler
protection requizements appm o '
undisturbed behaviee of the disposal
system for & pericd of 1,000 years afler
disposal. (No expliclt ground water
rnrolccllon requirements wers (ncluded

the proposed ruls.)

(e} Section 191.17 of the final ruls
establishes minimum procedural
requirements that the Administrator
oust follow if additional informaticn
co::‘lggtd {a the d{utm indicates that it
w sppropriste to modify any
porton of he disposal standards
through- further ralemaking. (No similar |
mﬁon was included Lo the proposed

{f) The “guidence for implementation™
{ncluded a3 Appendix B to the flnal rule
describes certain analytical c‘zgroncbu
and assumptions through which the |
Agency intends (he various long-term
sumerica] standards of Subpart B lo be
spplied This guidance is particularty
important becauss there sra na
precedents [oc the implementation of
such long-term enviroaments!
tiand which will require
consideration of extensive analytcal
pm’ccdom of disposal system
performance. {The proposad ruls
contained & corresponding. bat less
extensive, section entitled “procedural
requirements.”)

Overall Approach of the Flnal Rule

In genersl the Agency developed the
various clmcnuﬁml rdeby
balancing severa! perspectives. One sat
of considerations was the expectad
capabilities of the waste management
snd disposal technclogies 1o reduce
both short- and long-term risks to public
health and the environmnent. Thess
capabilities were examined through ¢
number of performance ansessments of
the waste mensgement, storage, and
disposal fecilities glmcd for tha
wastes generated by commerdal
nuclear power plants. Since detafled
plang have not yut been determined for
dispotition of the wastes genarated by
stomic energy defense sctivities, similes
asesaments were generslly not
performed for these materials. A second
consideration, whers applicable, was
consistency with related anvironmental
standards for ndlation exposure. A
third factor was evaluation of varfous
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benchmarks to assess the acceptability
of the residual risks that might be .
allowed b{ the rule. This was
particularly Important for the disposal
standards, where thers were few
precedants o guide the Agency's
judgments. Finally, the Agency placed
considerable emphasis ca the public
concerns expressed during the various
phases of this rulemaking. particularly
whers thess concerns [nvoived
addressing the substantial uncertainties
{nherent in the unprecedented Ume
periods of interest.

The Bnal rule raflects a combination
of all these perspectives—no single
factor predominated. For instancs, no
portica of this rule is based solely on
projections of the “best” protection thet-
technology might provide. If this had
been the case, the rule would heve been
significantly different. On the other
hand, the rule cannot be interpreted as
setting precedents {or “acceptable risk™
levels to future generstions that should
not be exceeded regardless of the
circumstances. Instead, because of a
number of unique circumstances, the
Agency has been able to develop
standards for the masagementand -
disposal of these wastes that are both
reasonably achievable—with litde, if
any, effort beyond that already planned
for commaercisl wastes—and that limit
risks tc levels that the Agency believes
gre clearly scceptably small The
following paragraphs describe how
thess various perspectives were used (o
developing the final rule.

Standards for Management and Storcg

(Subpart A) .
Upon surveying the expected

?cr{omma of the technologies planned

or the mansgement, storsge, &n
preparstion of these wasles for disposal,
the Ageacy found that the likely

sures to members of the l{nblic
would generslly be very sma
Thersfore. compstibility with related
redialon protection standards became &
more importent perspectiva for Subpart
A
For waste mansgement ead storage

operatioas to be regulated by the NRC, .
the most relevant existing standards are
those provisions of 40 CFR Part 190 that
limit annus! exposures of members of
the public to 28 miliirems to the whole
body, 73 millirems to the thyroid. and 28
millirems 10 any other organ from
cranjum fuel cycle facilitles.
Accordingly, the Agency has decided to
extend this coverage to include such
wesle mansgement and slorage

* operstions so that the combined

exposure from &ll of the NRC-licensed
facilitied covered under Part 190 and
Subpart A of Part 181 shall not exceed

. [excluding natural background and

uncertainties regarding the distant
future. Subpart B addresses these {ssues
by combining several difTerent types of
standards. The primary objective of
thess standards is to isclate most of the
wastes from man's environment by
limiting long-term releases and the
associated cisks to populations. In
addition, Subpant B Jimits risks to
Individuals in ways compalible with this
primary obfective.

Although developed primarily through
consideration of mined geologic
repositories, thess disposal standards

these Uimits. This will include all
operations prior to final closure at high-
level waste disposal facilities. since
these are to be regulated by the NRC.
For waste management and storage
operations conducted 4t atomic energy
defense facilities operated for the
Department of Energy (which are not
regulated by the NRC), the most relevant
existing standards are the 40 CFR Part
61 limitations oa alr emissions of
tadionuclides that were recently
promulgated under the Agency's Clean
Ale gmug&ﬁu:z (sol FR $190). Thess
standargs limit annual exposures to spply to disposal of spent fuel and high-
members of the public to 23 millirems 6 feve] and Innmnnic‘:-:dioncuve wu‘!hu
the whole body and 7S millirems to any by gny method—with one exception.
organ, with less stringent altemative T{e standards do not apply to ccean
standards available if {t can be shown disposal oc disposal in ocean sediments

that bo member of he public will becsuse such disposal of high-level
receive & continuous exposure of more waste Is prohibited by the Marine
than 100 millirems per year or an - Protection. Research. and Sanctuaries

infreqent exposurs of more than 500

millirems per year from all so _ Act of 1972 Uf this law {3 ever changed

{o allow such dispasal (DOE continues
to study the fexsibility of this
_ technology, consistent with the NWPA),
the Agency will develop appropriate
regulations in sccordance with the
different authorities that would apply.
Also, thess disposal standards do not

medical exposures.) These Clean Alr
Act standards are applicable to those
facilities not covered by 40 CFR Parts
190. 191 or 192 For DOE waste disposal
facilifies covered by this rule but not
regulated by NRC (l.e.. thosa Tor defense

apply 1o wastes that have slready been
transursnic wastes), the Agency has ) disposed of, The varlous provisions of
Included standards ln Subpart A similar Subpart B are bntended to be met
to those includad (n the Clean Air Act pa re intended 1o be me

through & combination of steps involving
dl?oul system site salection, design,
"and operational techniques {l.e.
engineered barriers). Therefore, the
Agency believes it appropriale that
thesa disposal standards only 2pply to
disposal occuring after the standards .
have been promulgated—so that they
can be taken Into consideration ia
devising the proper salection of controls.
Some transuranic wastes produced ia
support of nationa! defenss programs
were disposed of before the current
DOE procedures for transuranic waste
mansgement were adopted in 1970 The
exclusion of wastes already disposed of
. applies 10 these transuranic wastes. for

rale. -

. Fot other DOE wasle management
and storsge operations, which are
usually conducted on large facilities
with many other potential sources of
radlonuclide emissions, the Agency
believes that continued regulation under
the broader scope of ¢<OCFR Part 61 s
the most effective and practical
spproach. Otherwise, similar types of
emissions from sdjoining operstions
would have to be assessed and
regulated through separste rules
developed under different authorities:
this would cause complex
Implementation practices without
providing any acdditional protection.

Standards [or Disposal (Subpart B) designs. and operational techniques are

lncvclohp;it}g l.hdl l:lt:l:ul!ardls !:‘r! disposal  no longer opticns. . e
of spent fuel an level a . , .

transuranic wastes involved much more g’f ;g;nmen: Requirements (Section
unusual circumstances thas those for LN - .
weste mansgement and storage. . To develop the containment

requirements, the Agency assumed that
scme aspacts of the future can be
predicted well encugh to guide the
selection and development of disposal
systems [or these wastes. A pesiod of
10,000 years was considered because
. that appears to be long enough la
distinguish geologic nro:iloﬁu with
relatively good capabilities tc isolate
wastes from those with relatively poor
capabilities. On the other hand, this

Because thess materials are dangerous
for so long, very long time frames are of
interest. Standards must be
implemented In the design phase for
these disposal systems because active
surveillence cannot be relied upon over
such periods. At the same time, the
standards must accommodate large
uncertainties, Including uncertainties ia
our current knowledge sbout disposal
system behavior and the inherent

which selection of disposal system sites, .

-
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. pericd is short enough so that major
geologic changes sre unlikelyand |
repository performance might be .
ressociably projected -

The A‘;mq assessed the performanca
of a number of mode! geologic :
reposilories similer 10 those systems
now being considered by DOE. Fotentlal,
radiccuclide releases over 10.000 years
were evaluated. and very geners!
models of environmental transport and s
lineaz. non-threshold dose-cilect
relationship were used 1o relate thess
releases to the Incidence of prematurs
cancer desths they might csuse. For the
various reposilory types, these
assessments Indicale tha! disposal of
the wasles frorm 100,000 metric tons of
reactor fuel would cause & population
risk ranging from no more thas about
tea to .m. more than oae hundred
premature deaths over the entire 10,000-
year period. assuming that the existing
provisions of 10 CFR Part 60 regarding
enginecred barriers are met,

Agency also evaluated the health
risks that future generstions would be
exposed lo from the amount of wranium
ore needed to produce 100,000 metric
. tons of reactor fuel If this ore had not
been mined to begin with. Population -
risks ranging between 10 and 100.000
prerxature cancer deaths over 10.000
years were associated with this much
unmined ursnlum ore., depending upon
the anslytical assumptons mada.

These analyses, which have been
updated from thoss prepared for the
proposed standards, reinfores the
Agercy's conclusion that imiting
ridioouclide relesses to levels

associated with no mors than 1,000
premature cancer deaths over 10.000
years from disposal of the wastes from
100.000 metric tons of reactor fuel
satisfies two important objectives. First
it provides a level of protection that
sppears ressonably achievable by Lhe
viricus oplions being considered within
the nationa! program for commercial
wastes. Second. the Agency believes
that such ¢ limitation would cleerly
keep risks to future populations at
scceably small levels, particularly
because it appears to limit risks to so
more than the midpoint of the range of
estimated risks that futace generations
would have been exposed to if the
uransum ore used 10 creats the wastes
hed sever been mined. Thus, because
mined geologic repositories appear
capable of providing such good
protection. the Agency has decided to
establish conteinment requirements that
meet thess two objectives.

The specific releass limils for different
radionuclides in Table 1 of the fina] rule
were developed by estimating how
many curies of esch radionuclide would

causs 1,000 premature deaths over
10.000 years if released to tBe
environment The limits were then )
ttated in terms of the allowable release
from 1,000 metric tons of raector fuel (so
that the actual curfe values in Table 3
correspond lo & risk level of 10
premature deaths over 10.000 years). All
of these limits have been rounded to the
nearest order of magnitude because of
the approximate nature cf these
calculations. For particular disposal
systems. release limits based upon the
amount of waste in the system will be
developed and will be used In a formula
that insures that the desired sk level
will not be exceeded i releases of more
than one type of radionuclide are
predicled. For some of the wastes

. covered by this rule, 1,000 metric tons of

reactor fuel ls not an appropriate wait of
waste. In thesa situations, the varicus

. Notes to Table 1 provide instructions en

bow to calculate the ‘xrogcr relessa
limits. Ia particular, the final rule
includes provisions for high-level wastes
from rescior fuels that have received
substantially different uses in national
defense applications (and contain much
difTerent amounts of radicactvity) han
fe typical of most reactor fuel used to
generale electricity, The proposed rule
would have allowed relesses for thesa
different types of fuels 16 ocour is much
different proportions to theiz total
radicactivity thaz the Agency intended.
The release limits apply to
radionuclides hal are projected lo mave
into the “accessible environment”,
during the first 10,000 years after
disposal The sccessible environment
includes all of the atmosphere, lazd
surface, surface waters, and oceans.
However, it does not iaclude the
lithosphere {and the ground water
within it) that Is below the “controlled
area” surrounding « disposal system.
The standards ere formuiated this way
because the properties of the geologic
medis around a mined repository sre
expected to provida much of the
disposal eystem’s capability to isclate
these wastes over these long time
periods. Thus. a certain area of the

.natural environment is envisioned to be

dedicated to keeping thess dangerous
materials away fom future generations
and may not be suitable for certain -
other uses. In the fined rule, this
“controlled area™ is not'to exceed 100
square kilometers and is aot to extend
more than five kilometers lnany °
direction from the origina! emplacement
of the wastes in the disposal system. *
The implementing agencies may choosa
t amaller area whenever approprizte.
The containment requirements apply
to accidental! disruptions of a disposal
system &3 wall a3 10 any expected

‘.

releases. Accordingly, they are stated i
ferms of the probability of releases
occurring. This Is done in two steps.

First, the release limits calculated In
sccordance with Notes 3 through § lo
Table 1 apply to those release levels
that are projected 10 occur with &
cumulative probability grester than 0.1
for the entire zo.ooo-{m period over
which these disposal atandards spply.
This includes the total releases Lrom
those processes that are expected 0
occur as well as relatively likely
disruptions (which the Agency assumes
will primarily Include predictions of
inadvertent buman Intrusioa}.

Second. these release limits multiplied
by ten apply 10 al} of the relesses
projected to occur with & cumulative
probability greater than 0.001 over the
10.000-yesr pericd The Agency expects
that this will include releases that might
occur from the more likaly astural
disruptive events, such as faalt
mevement and breccla pipe formation
(near soluble media such as salt .
formations). This range of probabdilities
was selected to Include the anticipated
uncertzinties in predicting the likelibood
of thess natura! phenomena. Creatpr
releases are allowed for these =~ .
circumstances because they 4re so
unlikely to occur,

Finally, the containment requiremants
place no limils on releases projected to
oceur with & cumulative probability of
less than 0.001 over 10.000 years.
Probabilities this small would tend to be
limited to phenomena such as the
appesrance of new volcanos outside of
known areas of volcanic activity, and
the Agency believes there Is 0o benefit
10 public hedlth or tbe environment kom
trying to regulate the consequances of
such very unlikely events. - ° :

The containment requirements call for
& "reasonable expectition” that their
varicus quantilstive tests be met. This
phrasa reflects the fact that unequivocal
numerica! prool of complisncs {s neither
necessary nor likely 1o be cbtained. A
similar qualitative test. that of
“reasonable a¥surance.” has been used
with NRC regulstions {or many yesrs.
Although the Agency’s Intent is similar,

~ the NRC phrase has not been used In €0

CFR Purt 191 Decsuse “reascnable .
sssurance” has come to be associated
with ¢ leve] of confidence that mzy pot
be appropriate for the vcr( long-term
analytical projections that are called for
by 191.13. The use of s different test of
judgment {s meant lo acknowledge the
unique considerations likely to be .
encountered upon implementation of
these disposal standards, .
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., Assuronce Requirements (Section

191.1¢)

In contrast 1o the containment
requiremants, the sssuraccs
requirements were developed from that
point of riew that there may be major
uncertainties and gaps in cur knowledge
of the expected behavior of disposal
systems over many thousands of years.
Therefore, no matter how promising the

analytical projections of disposal system

performance sppear to be. these
materials shoald be disposed in g
cautious manner that reduces the

. likelihood of unanticipated types of

releases. Because of the inberent
uncertainties associated with these long
time periods, the Agency believes that
the principles embodicd in the
sssurance fequirements are {oportant
coxplements to the containment
requirements that should insure that the
level of protection desired Is likely to be
achieved ,

Each of the assuraoce requirements -

was chosen to reduca the potential harm

from some aspect of cup uncertainty
about the futurs. Designing disposal
systems with limited reliance oo active
institutional controls reduces the risks if
future ¥cmmlons do not maintain
surveillance of dispossl sites. Og the
other hand. planning for long-lerm
monitoring helps reduce the chances

that unexpectedly poor performance of &

disposal system would g0 urmoticed.
Using extensive markers and records
and evoiding resources when selecting
disposal sites both serve lo reduce the
chaces that people may inadvertently
disrupt & disposal system because of

incomplete understanding of its locaticn,

design. or hazsrds. Detigning disposal
systezs (o (aclode multiple types of
barriers. both engineered and natural

redaces the risks f cas type of barrier |

Ecrfomu more poorly than current
nowledge indicates. Finally, desigﬂng ]
disposs! systems so that it is feasible for
the wastes (o be located and recovered
gives future generations e opportunity
to rectify the situation if new
discoveries indicale compelling reasons
{which would not ba foresseabls now)
to charge the way thess wastes are
disposed of. .
The proposed standards contained
two other assurshce requirements
intended to reduca the risks of
uncertainly. One of thex: called for
these wastes to be disposed of promptly
to reduce the uncertainties associated
with storing these materials for
indefinitely long times with methods
that require active hurman involvement.
However—sfter this rule was published
for public comment—the NWPA was
enscted. setting up mandates and

proceduwres intended 1o {nsure

* development of tha necessary dis
systems {ar spect fuel and high-level
wasles. Furtherrmors, the Deparument
hes mada substanual progress towards
developing & repository for dispasal of
the transucanic wastes [rom slomlc
enesgy delense activities. Because of
these steps, the Agency decided that the
call for prompt disposal was no loager
needed, and this sssurance requirement
has oot been lacluded a the ficad rube.

The other proposed sssurance .
reqairement deleted from the final rule
Is the provisian that called for releases
1o be kept ax amall as reasonably
achievable even whan the numerical
containment requiremesnts have been
complied with. This would have
increased the confidencs of ach
the desired Jevel of protection even i
there wers major uncertainties in
analytical projectiocas of long-term
isclation. However, the Agency does oot
believe that it is necessary lo retain thig
assurance tequirement in the Bnal
standards because of twa aspects of the
related rules subszquently promulgated
by the NRC and DOE for disposa! of
spent fue] and high-leve] wastes.

Flirst. NRC's 10 CFR Part €0
implamented the multiple barrier
principle by requiring very good

crmance from twa types of
cng!nl{-;nd co’mponenlc: A gl) to 1.000-
year lifatine for waste peclages during
which there would be esrentially no
expected release of waste, and &
subsequent long-term relesse rate from
the waste form of no moce than one part
in 100,000 per yesr. The Agency Rully
endocses this spproach and betieves
that it repeesents the best performance
reasonably schievable for aurrently

= foresecable engineered components.

Second, the DOE bas included a
provision In its site selection guidelines
(10 CFR Purt 900} that calls for
significant emphasis to be placed em
selecting sites that demonstrate the
lowest relexses over 100,000 years
compared to {he other alternattves
available. Particolarly because of the
longer ime frame involved in this

* comparison. the Agency belleves that,

this provides adequate encouragement

* - ta choose sites that provide the best

jsclation capabllities available.
Therefore. the concept of keeping long-
term releeses as small as reasongbly
achievable has been embodied by other
sgencies’ regulations for both the
engineered and natural compenents of
disposal systems. )
The final rule Incorporates the fve
rernaining aasurance requirements plus
the requirement for long-term .
monitoring, but It makes them =t

'

applicable only to disposal facilities that
sre not regulated by the NRC. In its
comments on the rule, the
NRC objected lc inclusion of the
assurance requirements. asserting that
they were not properly part of the
Agency's authorities assigned by
Reorganization Plaa No. S of 1570. The
Agency continues to believe that
provisions such as the assurance
requirements are an appropeiate part of
generalty applicatle standards where
they are pecessary to estadlish the
regulatory coatext for aumerical
stendards——as they are in these
circumstances becausa of the major
uncerizinties involved However, the
two sgencies bave agreed to resolve this
lssue by bavieg the Commission modify
10 CFR Part €0 where necessary to
incorporate the intent of the assurance
requirements, rather than heve them
Included in ¢0 CFR Part 191 for NRC-
licensed disposal facilities. Thus. 10 CFR
Part 80 will establish the context needed
for appropriste implementation of 40
CFR Part 191, ‘

The NRC staff {s preparing the
appropriate revisions to Part 00 and has
told the Agency that they will be

‘published (n the Federa] Ragister for

public review and comment withia
approximately 120 days of today's
chmulgluon of 40 CFR Purt 191, EPA

21 provided NRC with all of the
comments received on the sssurance
requirements during the 40 CFR Part 191
rulemaking, and the Ageycy will
participate In the NRC rulemaking to
facilitate our objective of baving tha
{ntent of all of the assurancs
requirecments embodied in Federal
regulation. Finally, the Agency will
review the record and outcome of the
Part 80 rulemaking to determineg if any
subsequent modilications %o 40 CFR Part
191 are needed.

Ihdividual end Cround Wetsr
Protectian Requirements [Sectiohs
191.15 and 191.18)

lhWh{h the rimryd rmﬁb&c;i;uddbo&

¢ propased an i .
standards has been W3 Limit potential -
long-tarm relesses from disposal
systems (and the population risks

. associated with such releases), these

two sections have been added 1o Lhe-
final rule to provide protection for those
Individuals in tha vicinity of a disposal
sysiem. There are & aumber of dilficult
issues lavelved (n formulating standards
for individual protection {a this

. situation, as divcussed later in the

“Release Limits vs. Iadividual Dose
Limils” section. However, after
avaluating the variqus comments
recaived au this tople, the Ageacy
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believes thal there are also Important
advaatages in providing for individual
protection in ways compatible with the
containment and assurance o .
requirements. In discussing this Isaue.
the SAB Subcammiltes stated that: “We
suppoct the use of & populsticn risk ¢
criteris. We belleve It ls Impractical to
{:ovidc sbsolute protection to every
dividua! for all postulated events or
for very long pericds. On the other hand,
in our view it Is important tha, for the
first several hundred years, residents of
the region immedistely cutsids the
“accessible enviroament have very great
sssursnce that they will suffer no, or
nregligitle. W efTects from the
repository.” .o

The Individual protection .
requirements (n the fingl nide limit the
anncal expogyre from the disposal
tystem (o & member of the public in the
accessible enviroament, for the firat
1.000 years afier disposal. 10 no more
thas 23 millirems 1o the whole body or
73 millirems to sny organs. These
fimitations apply to e predicted. .,
behavior of the disposal aystem,
including consideration of the
uncertainiies In predicied behavioe,
stsurmning that the disposa! system (s not
disrupled by humas (ntrusion or the
occurrence of unlikely natural events.
The Agency chose the limits of 23
milliren:/year 10 the whale body ead 73
millirem/year (o any organ because {t
believes that they represent a
sulficiently siringent Jevel of protection
for situslions where no mors thas a few
Individuals are likely to receive this
exposure. If such an individual were
exposed to this level over g lifetime
(which seems particularly unlikely given
the localized pathways through which
waste might escape {rom ¢ geologic
repository). the Agency estimstes this
would c3use & $x10~ chancs of
Incurring & premature fatal cancer.

La choosing & time period for these'
requirements to protect (ndividuals .
nearby disposa! systems, the Agescy
took inte account concerns such ¢3
thoss expressed by the SAB by
examining the eflects of choosing
difTerent lime frames. As 10.000 years
was chosen for the conhinment
requirements because {l is long encugh
10 encourage use of dispossl sites with
natural characteristics that enbance
long-term isolation. 1.000 years was
chosan for the individus! protection
provisions because the Agency's
sssessments indicate it is long enough to
insure that particularly good engineered
barriers would need to be used at
potential sites where some ground water
would be saxpecied 10 Oow through &

_mined geologic repasitory. Use of ¢ Ume

much shorter i!un 1,000 yesrs would not
call for substantial engineered burﬁcq

. even gt dispossl sites with & lot of

.

ground water flow.

On the other hand. demonstirating
complisnce with individual exposure
limits for Umes much Jonger than 1,000

esrs appears (0 be quile difficult

suse of the analytical uncertainties
invelved. It would require predicti
radionuclide concenlzations—~even from
releases of tiny portions of the waste—
In all the possible ground water
pathways flowing Ia all directions from
the disposa! system. at ail depths dowg
10 2.500 leed, &1 & function of Uime cver
many thousands of years. At some of the
sites being consldered (and possibly all
of them, depending upon what s
discovered during site characterizstion)
e only cartala wey to comply with
such requirements for periods on the
order of 10.000 years appears to be to
use very expensive engineered barriers
that would rule out any potential
relesses over most of this parfod. While
such barriers could provide longes-term
protection lor individuals, they would
not provide substantia! benefits to

populations because the containment

and assurance requirements already
reduce population risks 10 very small
levels. .

Based on all of these considerstions,
the Agency has decided that ¢ 1.000-
year duration’is adequate for
quantitative limils on individual
exposures afler dispossl. For longer ime
periods, several of the quslitative .
sssurance requirements should help to
reduce the chances that Individuals will
receive serfous radistion exposures. In
addition. 40 CFR Part 151 {n no way
limits the fulure applicability of the
Agency’s drinking water standards (40
CFR Past 141)—which protect
commuaity water supply systems . *
through Institutiona} controls—ot of
similar standards that future genarations

may choose to adopt.
In assessing the performance of
disposa! systam with regard to .

individual exposures. all pathways of
radiosctive material or radistion froth

* the disposal sysiem o people shall be

considered In particular,

sssesamants must sssume that
individuals consume a)l of their drinking
water (2 liters pet day] from any partion
of & “significant sourcs of ground wates”
anywhere culside of the “coatrolled .
area” surrounding the disposal systemn.
Significant sources of ground waler ere
defined to include underground
formalons that are Jikely tc be able to
provide enough water for & community
wailer system aa defined in 40 CFR Past
141, (More information regarding this

‘use would have to be conside

definition is provided laterinthe
“Release Limils ve. Individual Dose
Limits" discussion.] Formalions that
could only provide smaller amounts of
Ealab!c water huve not been included

ecause the Agency wants fe avoid
discriminating afa'a’ml the usa of low-
productivity geclogic formations that
might provide very good long-lerm -
isolation a3 disposal slies. The Agency
believes this is reasonable for thess
standards because of the very small
number of such disposs! facilities that
are contemplated (no more than three or
fout over the next 100 years.) However,
the A"ency has no plans 10 use this
classiflcation for other ground water
relsied standards, which usually afTect s
fasr greater aumbder of situstions.

The Agency has not required thesa
indlvidual protection provisioas to
susume ground water use withia the
controlled area because gedlogic media
within the controlled ares arean .
integral part of the disposal system's
capsbility to provide long-term fsolation
{But if the implementing agency plans to
allow Individuals to use ground water
within the controlled ares, such planned
within
the pathways evaluated to determine
compliance with § 191.15.) The polential
loss of ground waler resources is ve
small becauss of the small sumber o
such disposal facilities contemplated.
Nevertheless. the Agency has slso
sdded ground walter protection
requirements to the final rule (Section
191.16) that protect certain sources of
ground waler even within the controlled
ares. These ground watse protection
requirernents are gimilar to tha
{ndividual protection requirements
becauss they apply to undisturbed
performance for 1.000 years afler
disposal. Howsver, the ground water
protection requirements apply only to
those Class [ ground waters. as they are
identified in sccordance with the
Agency’'s Cround-Water Protection
Strategy published In August 1984, that
meet the following three conditions: (1)
They are within the controlled srea or
near (less than five kilometers Seyond)
the controlled ares: (2) they are
supplying drinking waler for thousands
of perscas as of the date that the
Depariment selects the site for extensive
exploration a3 & potential locstion ofs
disposal system: and {3) they are
Irreplaceable in that no reasonadble
alternative sourcs of waterfs -
avgilable to that populaticsn. .

For such Class | ground waters,

§ 191.16 limils the radionuclide
concenlrations (n water withdrawn from
any portion of them 1o no more thaa
concentration limits similar to those
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established for the outpul of community

waler systems ia 40 CFR Part 141, °

Hewever, if \he preexisting o e
e

Class | squifer slready ex anyof
these lim'y at & particular site, § 191.16
then llmits any [ncrecsesintbe  °
preexisting concentrations to these same
concentration limits. The Agency
believes these provisions are necessary
end sdequate to avoid any significant
degradation of the inportant drinkd
water resources provided by these

{ ground waters. -

Alternative Provisions for Disposal
(Section 291.17)

[ developlng the disposa! standards,
the Ageacy has had te make mazy
sssumptions sboul the cherscteristics of
disposal systems that have not been
butlt, about plans for disposal that are
only now being formulated, and about
the probable adequacy of technical
information l‘?‘h‘t wﬂll &olu‘l;; ::l!::ud for
many years. Thus, altko ¢ Agency
belleves that the disposal standerds
being prowulgsted todsy are
appropriate based upon currant
knowledge, we cannot rule out the
possibility that future information may
hﬁulc neclg: to ?:&ﬂly the ;:ﬁndards.

recognition o possibility,

t 191.17 of the final rule sets forth
procedures under which the ° .
/ dministrator may develop
modificaticns to Subpart B should the
need anse. Any such changes would
bave to proceed through the usual
potics-and-comment rulemaking -
process. and § 191.17 stipulates that
such 2 ralemaking would require &
public comument period of st least 0
days. to include public hearings (n
aflected areas of the country. Although
such procedures are common practice (n
rulemakings of this type, they are not
required Dy the statules relevant to this
rule [Administrative Procedures Act
mandates can be satisfed by 2 commest
period as short as 14 days). Thus,
7 191.17 insures an opportunity foc
sigraficant public interaction regarding
any proposed changes to the disposal
standards.

There are saveral areas of cncertainty
the Agency. is aware of that might csuse
suggested modifications of the

. standards.in the future. One of thess

concerns implementation of the
containment requirements for mined
geologic reponitories. This will require -
collection of & grest des! of data during
site characterization, resolution of the
:nevitable uncertainties in such’
informacion, end edsptation of this
talormation into probabilistic risk
assessovents. Although the Agency la

. currefitly confident that this will be

succasafully accomplished. such
projections cver thousands of yesrs to
determine compliance with en®
environmenta! regulation are
unprecedented lf—after substantial
experience with thece analyses ls
acquired—disposal systems that clearly
previde good Isclaticn cannot
ressonably be shows to comply with the
containment regulrements, the Agency
would consider whether modifications
fo Subpert B were sppropriate.

Ancther gituation that might lead to
suggested revisioos would be U
additiogal lnformation were developed

the disposal of cartain wastes
tha! appeared to make It inappropriate
10 retain generally applicable standards
eddressing all of the wastes covered by
this rule. For example, the DOE Is
considering disposa! of some defense
wastes by stabilizing them in their
curreat storsge tenks, rather tham
relocsting them 1o « mined reposilory.
The Agency bas pot assezsed the
ramifications of such disposal yet, and it
ls cactainly possible that it d be
carried out o compliance with all the -
provisicns of Subpart B being
promulgated today. However, It is also
possible that there may be benefits
sssociated with such disposal that
would warrant changes iz Subpart B for
these types of wasts. U 50, § 191.17
would govern the cantideratioa of any
such revisiooa.

Other examples of developments that
might offer reasons o consider
aliernstive provisions in the future
include: The use of reactor fuel cycles or
udlizations substastially different then
todsy'c; cew models of tha
envircamental transport and biclogical
cﬂ"c:u cg( ndioaucﬂdu that indicate
major changes (4. epproaching an
order of magnitude) in the relative risks
associsted with different radjonuclides
and the level of protection sought by the
disposal standards; or laformation that
Indicates thet particular assurance
tequirements might not be needed in
certain situstions to Insure adequate
confidencs of long-term eavironments!
protection. . .

glu'dana for laplementation (Appendix

This supplement to the final rule la
based vpon some of the analytical
ssqumptions that the Agency madein
developing the technical basis vsed for
formulating the numerical disposal -
standards. These analytica! assumptions
incorporate information assembled 23
pant of the technical basis wed to

develop the proposed rule. In particuler,

Appendix B discusses: (1) The .
consideration of all barrfers of u |

disposal syatem In performance .

ssacssmaents; (2) reasonable limitations
on the scope of performance
assenaments; [3) the ase of syerage or
"wmean” velues In expressing the results
of performance essessments; (4] the
types of anumrtlom regarding the
effectiveness of institutiona! controls
and 5) limiting assumptions regarding
the {requency and severity of :
inadvertent human intrusion Into
geologic repositories.

The Implementing agencles are
responsible for selecting the specific
informaticn to be used In these and
cther aspects of performance
sssessments to determine compliance
with 40 CFR Part 191, However, the
Agency believes it Is iroportant that the
assumptions used by the implementing
agencies are compatible with those used
by EPA In developing this rule.
Otherwise, Implementation of the
disposal standards may have effects
quite different than those anticipated by
EPA. The o1l rule to be pablished tn
the Code of Feders] Regulations will
include this informationa} appendix as
guidance to the implementing agencies.
Although the other sgencies are not
bound to follow this guidance. EPA®
recemmends that it be carefully
considered in planning for the
application of 40 CFR Pust 191. The
Agency will monftor implementation of
the disposal standards as it develops
over the oext severa! years to determing
whether any changes to the ruls are
called for to mest the Agency’s
obfectives for thess standa

Comments on Issues Highlichted for
Public Revizw .

The Agency particulasly requested
public comment on six [ssues associated
with the propased rule (47 FR 53196).
Afer these comments were recelved,
sdditiona! commants and Information
were requested on seven fssues raised
by the initlal comments (48 FR 21888).
Two of these seven lssues [the definition
aof high-level waste end the use of
Individus! dose Umitations in the
disposal standardy) hed been Included
ameng the first six issues that were
highlighted. Thas, a total of eleven

uestions recelvied particular attention

the public raview. and comment

process. The following peragraphs
summarize the comments recelved on
each of these {asues and the Agency's
responses o them, including
descriptions of anry resulting changes
oade in the fina) nule.

Oafinition of “High-Leve! Wee®

Traditionally, the term “high-level
waste” has meant the highly radicactive
Bquid wastes remaining [rom the



Federal Register / Vol 80, No. 182 / Thursday, September 18, 1985 / Rules and Regulstions 3@”

recovery of uranlum and plutonfum ln g
guclear fuel reprocessing plant and
other liquid or solid forms inte which
such liquid wasies are convarted ts
facilitale managing them. This - **
traditions] use ¢f the tarm Bas oot . /.
included redicactive materials bom -
otber sources, ne matier how ! -
nadicactive they arse. However, &+ '
socewha! difTerent definiticas of hgh-
level waste have appeared (n certaln -
laws and regulations afTecling specific
aspects of radloactive waste
management. Most nolabdly, some of
these deflnitions have Included
unreprocessed spent fuel as the
prospects for & coomercial lual
repeocessing Industry became more
uncertain. . TN

ta the propased rule, high-level waste
was deflned in the traditions] sense,
nctuding spent fuel if dlsposed of
without reprocessing. But the proposed
definition alss Included minimum
radioactivity coacentrutions below
which such malerisls would not be
subject to the stringent Lsolatica
requirements of 0CFRT. .191. Te
ideatify these minimum concestrations,
the maximum concentrations thal the

-NRC determined that it would generally

sccept ln near-surface disposa! facilltias
uncer 10 CFR Part 81 (47 FR $7448] were
sdapted. Since this represented &
modification of the taditional meaning
of high-level waste, the Agency
particularly sought comment en this
w3pect of the proposed rule. .

Shortly after 40 CFR Pant 191 was
published for public review, the NWPA
was enscted The NWPA distinguished
between spent nuclear fue! and high-
level waste. and it defined high-leve!
waste 10 include both: “{A) The highly
radioactive malerfal risulting from the
teprocessing of spent nuclear fuel.
including liquid wiste produced directly
in reprocessing and any solld material
derived frora such liquid waste that
contains fission products in sufficient
concentrations: and (B) other highly ~°
redicactive material that the
Carmmission. consietent with existing
lew, determines by rule requires * - .
permanent {solation.” This definition
allow fer Inclusion of highly radicactive
materis! not related to reprocessing of
spent nuclear fuel and itreflects the
concept that scoe derivatives of nuclear
fusl reprocessing may not contain

. sufficient radioactivity to warrant - ° '

exceptionel lsolation. . .
Maay of the comments regarding the
proposed definitiod suggested that EPA .
sdopt the definition tn the NWPA.- .
a!though in response to the specific
questions distnbuted in conjuncticn
with the Agency’s public hearings, many

. NWPA definition should be

‘ guﬁculu lnuznmlon of the phrass

used 23 fuel {2 8 nuclear reactor. The

responders lho{; hihat he Agency” *'* A en?:y' pointed out that & varety of
should define d\g phrase “sulliclent ) m?ned repository designs using ?lffcmt

concentrations® contalned la part A of
the NWPA definitica. Howevar, severs!
commenters argued that the propesed
lower limitg for bigh-leve! wasts
concentrations had been Imprope
taken out of ha context of 10 CFR Part
61 and could requlre expensive disposal
of wastes with relatively small hezards
Aller considering thess comments and
other information currently available.
the A(tneﬁ decided to Incorporste the
NWPA definition of high-lavel waste in
the final 40 CFR Part 161 without further
elaboration of the phrase “sufficlent
concentrations.” The Agency recognizes
that this introduces some uncertain
regarding the applicability of this
However, the Commission fs now
beginning & rulemaking that shoald
assemble the technical tnformatien
needed lo develop & more specific
definition of high-leve! wasles. Since the
NRC definiticn would not necessarily
apply to all the sllustions covered by 40
CFR Purt 191 (e.g.. mansgement and
storage of defense bigh-leva! wastes
prior to disposal is not nﬁul(ud by
NRC), the Agancy will follow the .o
Commission’s rulemaking to determine
what appropriate elaborsticns of the
incorporated into 40 CFR Past 161, Upon
completion of the NRC rulemsking the
Agency will Infiate steps to
sppropriately medily this rule. In
addition. EPA will address disposal of
any radicactive wastes that ars not
covered by 40 CFR Part 191 o7 40 CFR
Part 192 (the Agency’s standurds for
disposal of vranium mill tailings) as it
corsiders standards for disposal of low-
level radicactive wastes (48 FR 35583).
Finslly, incorporating the NWPA
definition of high-leve! waste also
includes the' phrase “consistent with
existing law” whea describing the
NRC's rasponaibillties t¢ identily .
reaterials as high-level wasts,
Promulgsticn of 40 CFR Part 101 with
this definition does not signily Agency
accaptance or endorsement of any

consistent with existing law.” The
Agency presumes that the Commission
will specify the applicability of its

* existing authorities as It conducts the

relevant rulemaking ¢ﬂ’om. .
The Level of Protectioa "+ .1

In the proposed rule, the containment
requirements for disposal rystexms

° limited the rasidual risks to no more

than an estimated 1.000 premature
cancer deaths over the Arst 10,000 years
after dispossl of the wastes from 100.000
matric tons of heavy metal (MTHM)

-

combinations of geclogic medis and
enginecred controls were expected 10
meel these requirements. It was also
estimated that e residuc! risks to
Ruture generations appeared 1o be 80
greater than if the erenlum ore used to
create the wastes had not besn mined
EPA particularly asked for comment ca
whether It had taken an appropriate and

+ ressonable approsch fa choosing this

level of protection based upon these
considerations. ’

Most of the publlc comments found
this approach satisfaclory. However,
some commenters srgued that the risks
from unmined uranium ore &id not
necessarily dafine an acceptadly low
leve! of residual risks. They pointed cut
that such risks may vary from place to
place {and ¢ high-level waste repository
could “redistribute” them) and that
IOC‘i'CW sometimes does take measures
to clean-up naturally-occurring .
radiosctivity, Implying that such natural
riske are not always “acceptable”

On the cther hand. some commenters
felt tha! the level of protection sought in

‘the proposed rule was far 100 stringent

when compared to risks allowed and
accepted by society from other , .~
sctivities. For example, the SAB°
Subcommittee recommaended that the
desired level of protection be relaxed by
atleast u factor of ten for this reason.
coupled with the Subcommittes’s
concern that the uncertainties ln
analytical projections cver thousands of
yeers could make it difficultto .
dersonstrate compliance with the
proposed contaicment requirements.
After evaluating the public comments
and updated performance wssessments
of geologic repositories. the Agency bas
retained the proposed level of protectioa
as the basis for the long-term
cortainment requirements in the Boal
rule—even though It {s true that loog-

_ term assessments of repesitory

performance will eacounter substantial
uncertaintles, as the SAB Subcommitten
pointed out Thres reasons support this

. decision,

Flrst, revising the performance
assedsments jn.accordancs with many
of the technica! recommandations of the
SAB has reinforced the s
conclusion that the mgcud level of

rotection can reasonably be achieved

y & variety of combinations of ©
reposliiory sites and designs—and EPA’s
regulatory Impact analysas indicale that
this leve! of protection can bae achieved
without significant effects on the cost of
disposing of these wastes, o

. Second, comparing this lavel el -

* protection with the comparsble risks
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" from equivalent amounts of unmined
uranium ore continues to reinforca the
Agincy's bellef that this Is an :
scceptably small residual risk for futuce

enerations. Therelore, the Agency
elieves that this level of protection
represents & reasonable basls for these
dl!mul s\yndards, ,
* Third. rather than relax the level of
protection, the Agency has chosen te

sddress the uncertainties that concerned

the SAB Subcommiitee by adding
§ 101.13(b) and by provi ln' & more
¢atailed "Cuidanca for Implementation”™
section to replace the proposed
“Procedura! Requiremants.” For
example., thls guidance points cut that
the entire range of possible projections
of telesses need not meet the
containment requirements. Rather,
complisnce shiould be based upon the
projecticns that the implementing
sgencies believe are more realistic,
Furthermare. these revisions
acknowledge that the quantitative
calculations needed may have to be
supplemented by reasonable qualitative
fudgments ia order to sppropriately

- determine complianée with the disposal
standards. !

In retaining the proposed level of
protection, the Agency emphasizes that
it is making & decision tprlicablc only
to the circumnstances involving disposal
of spent nuclear fuel and hirh-l:ve! and
transurasnic wastes. This rule cannot be
used to establish precedents such as “no
incremental risk to future generstions™
for extrapalation to other disposal
problems. For other situations,
evaluations of technological feasibility
and cost-effectiveness must be
considered for the panticular sat of
clecumstasces. If mined geologic
repositories wers not capable of
providing such goed cgrou'.'.(on. the
Agency might have chosen considerably

erent standards,

Time Period for Containmant
Requirements

Many commenters addressed the
10,000-year period used for the proposea
containment requirements. A few argued
that this pariod was 100 long and that
EPA should only be coricerned with &
few hundred 1o a thousand years. A
number of commenters supported Lhe
focus on 10.000 years. However, many
commentery felt that it was
inappropriate for the standards to ignore
the period after 10.000 years. Some
suggested that the contalnment .
requirements should sddress periods
ranging from 50.000 te $00.000 years.

In the proposed rule. the Agency
‘Indlcated that 10,000 years was chosen,
in part, because compliance with
quantitative mndm}n for &

substantially longer period would have
entsiled considerably more uncertaln
calculations. Thers was no Intentica to
indicate that times beyond 10.000 years
were unimportant, but the Agency felt
that a disposal system capable o
meeling the proposed containment
requirements for 10,000 years would
continue lo protect pecple and the
environment well beyond 10.000 years.
The SAB Subcommiltee reviewad and
supperted these technical arguments for
limiting the contalament requirements to
8 10.000-year period. Those commentars
who srgued for longer pariods did not
sugges! elfective ways that might
compensate for the substantially grester
uncertginties inherent in longer
projections of disposal system
performancs.

However, many of the commenters
and the SAB Subcommittee suggested
that more qualitative or comparative
sssesaments beyond 10,000 years might
be appropriate. The Agency sgreed with
these comments and worked with the
DOE to formulste comparative .
gssessmant provisions that have been
incorporalted into the final version of the
Department's site selection guidelines
(10 CFR Part 960). These provisions call
for comparisons of the projected
releases from undisturbed performance
of alternative repository siles cver
100,000 years 1o be & significant -
considerstion in site selection. Sincs
satural barriers are expected to provide
the primary protection for such long
time frames, this provision should allow
for appropriate consideration of longer
time periods without requiring the
absolute values of thess very uncertaln
calculations.to meet a specific

uantitative test. With the inclusion of

is comparative test in 10 CFR Part 960,
the Agency belleves Lhat no
modification is ceeded La 40 CFR Part
1. :

Use of Quantitative Probabilities in the
Conteinment Requirements

The contsinment requirements in the
sroposed rule applied to two calegories
of pqtential relesses (“reasonably
foresesable” and “vary unlikely”) based
upon their projected g:hahiuuex of -
occurrence cver the first 10,000 years *
after disposal. In its comments on the

" proposed rule, the NRC objected to the '

proposed quantitative definitions of
these probabdilities on the basis that
calculation of such probabilities could
be so uncertain that it would be
impractical to determine whether the
standards had been complied with.
Instead, the NRC suggested substitution
of qualitative terms 10 identify the twe -
moﬂu of potential releases. The

ng proposed by the NRC was

formulated In terms of releases that
might be caused by geclogic processes
and events.

In the second round of comment, the
Agency sought information cn whether
to adopt the NRC's recommended
wording ot 10 retain definitions based
on quantitative probabilities. Although &
number of commenters agreed with the
NRC position, the preponderance of
comments supported tetention of the
quantitative probabilities. The SAB
Subcommitiee strongly supported
retention of the probabilistic structure,
but with substantially less restrictive
probabilities and with the proviso that
the Agency be sure that such conditions
would be =, , . practical tc meet and
lwonld] not lead 1o serious impediments,
egal or otherwlse, 1o the licensing of
high-leve! waste repositories.” After
considering ull of this information, the
Agency has revised the structure of the
containment requirements {n several
ways that will retain quantitative
objectives for long-term containment
thile allowing the Implementing
sgencies enough flexibility to make
qualitative judgments when necessary,

First, the final rule does not use the
terms “reasonably foreseeable™ and
“vary unlikely” relensss. Instead, the
permissible probabilities for two
difTerent levels of cumulative releases
(cver 10.000 years aflter disposal) are
pow {ncorporsted directly into the
containment requirements.

Second, the numerical probabilities
associsted with the two release
categories have been increased by an
order of magnitude to reflect further
assessmeats of the uncertainties
associated with projecting the
probabilities of geologic avents such as
fault movement .

Third. the fina! nule clearly indicates
that comprehensive performanca
assessmants, including estimates of the
probabilities of varicus potential
relesses whenever meaningful estimates
sre practicable, are needed to determine
compliance with the containment
requirements. .

Fourth. a paragraph has been added

- to the final containment requirements

(Section 191.13) to emphasize that
unequivocal proof of complisnce is
neither expected nor required becauss

_of the substantlal uncertaintles inherent

{n such long-term profections. Instead,
the appropriate les! is a reasonsble
expectation of compliance based upon
practically cbtainable {information and
analysis. This paragraph was patterned
sfter s paragraph that considered .
similar tssues in NRC's 10 CFR Part 60.
Flnally, the “Culdance for
Implementstion™ section has been
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0dded (Apg«ndlx B). This part of the
rule describes the Agency's assumptions
reqarding performance essessments and
sncertzinties and should discourage
everly restrictive or Inappropriste
Implementation of the containmen
nﬁ‘htmcnn. R e,
Agencg belleves that these
revisions to the proposed rule preserve
an cbjective framework for application
of he containment requirements that’
requires very stringent isclatioa while
tflowing the Implementing agencies
sdeguate flexibility to handle specifie
uncertainties that may be encountered
Within this framework, the possibility
of inadverient human Intrusion lnto o
pearby & reposiloty requires special
sttention. Such intrusion can
significantly disrupt the contalnment
crded by & geclogic nroziloq {as
well as being dangerous for the
Istroders), snd repositories should be
selected and designed o reduce the
risks from such potential disrupticns.
However, sssessing the ways end the
reasons that people might explore
underground ia the future—and

evaluating the effectiveness of passive *

controls to deter such sxploration neara
repository—wiil enteil ioformed
judgraent and speculation. It will not be
possible to develop & “correcl” estirmate
of ke probability of such Intrusion. The
Ageacy believes that performancs
assessments should consides the
otsibulities of such lntrusion, byt that
imits should be placed on the severity
of the sssumptions used to make the
sisessments. Appendix B 1o he final
rule describes a set of parameters ebout
the likelihood and consequences of
{nedvertent intrusion that the Agency
assumed were the most pessimistic that
would be reasonable in making .
performance sssessments. The
implemnenting agencies may adopt thesa
sssumptions ot develop similar ones of
their own. However, as indicated under
tha discussion of institutional controls,
the Agency does not belleve that :
institutional controls can be relied upon

to completely eliminate the posuit | vof

inadvertent [otrusion.

Delinition of “Accessible Environment™

The contsinment requirements limit
releases (o the "sccestible- . -
envircament” for 10.000 years after
disposal. In the proposed rule. ground
waler within 10 kilometers of & disposal
system was excluded from the definition
of sccessible environment. This .
definition was intended to reflect the
concept that the geologic madia

-suwrrounding s mined repository sre part

of the long-term containment sysiem.
with disposal sites being selected 50
that the surrounding med's preveator

* appropriate lo exc

retard transport of radicnuclides
through ground water, Such surrdunding
media would be dedicated for this
purpose, with the intention to prohibit

* Incompatible sctivitles (either those that

might disrupt the dlsposal system or
those that could caust significant
radfation exposures) In perpetuity.
Applying standards to the ground water
contained within thess geologic media
:umundin%a repository would ignore
the rola of this nstural barrier, and it
could reduce the incentive to search for
sites with characteristics that would
enhance long-term containment of these

"wastes. (At the same Ume. the Agency

recognized that the lnstitutions! controls
designed to reserve this area sround &
disposal system cannct be considersd
infsllible. and other provisions of the
rule are designed to reduce the
consequences of potential fellures.)
Muny commentars objected to by |
definition of uccessible environment
incorporated in the proposed rule. Scme
recommended that all ground water, oc
all "potable” ground water, should be
included. Others lfned thatitwes °
ude some ground
waler in the Immediate vicinity ¢f
reposilory, but argued that the propesed
10-kilometer distance was too ong—
particularly for ground water sowrces
that wers likely to be used in the future.
A few commenters thought that the
Eropoud definition was too restrictive
y including ell ground water beyend 10
kilometers: they suggested that poor
quality ground water sources unlikely to
be used in the future should not be part
of e sccessible environment at all
Aler considering these commants, the
Agency has decided to maks several
changes [n the definftion of the
“sccessible envircament.” First. the
concept cf a “controlled area” has been
sdopted from NRC's 10 CFR Past 60
This establishes an arez sround a
disposal system that is o be identified
by markers. records. and other passive
{astitutional controls intended 10

prohibit incampatible activities from the

aren. Consistent with the proposed 40
CFR Part 191, the current NRC definition
of “controlled area” limits its distance
from the edge of a repositoryto no more
than 10 kilomaters. The final 40 CFR

Part 191 defines “accessible °

_environment, to include: (1) The -
" aimosphere, land surfaces, surface

waters. and the oceans, wherever they
are located: and (2) portions of the
lithosphere—and the ground water
within lt—that ars beyond the
controlled aree. )

Second. the Agency has made the

incorporated in 10 CFR Part 60. This
revised definition limits the controlled
ares to & distance no greater thaa five
kilometers from the ociginal
emplacement of wastes in 8 disposal
system, rather than 10 kilomaeters.
Furthermare, (ke revised definition
limits the ares encompassed by the
controlled area to ne mors than 100
square kilometers, which Is
approximately the sree that would be
encompassed by & controlled azez sta
distance of thres kilometers from all
sides of & typical repository -
configuration. {A distance of five
kilametars from all sides of ¢ typical
repository would cocrespond 1o an ares
of about 200 square kilometers. whereas
a distancs of ten kilomaters from 4ll
sides corresponds o an ares of slmost
$00 square kilometers.) This revised
defliniton substantially reduces the area
of the lithosphers that would have been
removed from the “accesaibls
environment” deflined In the proposed
rsle. and {t scomewhat reduces tha
distancs used in the proposed rule. The
five-kilometer distance was chosen to
- retsin ressonsble compatibility with the
NRC's requirement for s R
preemplacement ground water travel
timae of 1,000 years to the accestible
environment (ons of the 10 CFR Part 80
requiremants developed in concert with
the proposed rule), while still providing
for greater isolation than called for by
the propessd rule. This delinition of the
sccessidle environment will allow a
controlled gres to be established
esymmetrically sround & repository
based upon the particular - .
characteristics of a site.

Releose Limita vs. Individual Dose
Limits . :

The Agency believes that e
containment requiremants is § 161.13
will insuse that the overall populsticn
risks to future generations from disposal
of these wastes will be acceptadl
small. Howevar, the situstion wi
tegard to potential Individual doses is
mory complicated. Even with good. |
engineering controls. some wasts may
eventually {L.e. severa! hundreds or
thousands of years after disposal) be
relessed into any ground watar that
might be In the immediate vicinity ofa -
geologic repository. Since ground water .
generally provides relatively little )
dilution. anyocne using such -
contaminated ground water in the future
may receive & substantie] radiatica
exposure (e.g.. several rems per year or
more). This possibility is inhereat in

definition of the “controlled area® mere  collecting a very large amount of

restrictive than thet currently

radlosctivity In a small area.
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The proposed rule did not contaln any
numencal restrictions on such potentlal
individual doses after disposal. Rather,
the rropoul relied on several of the
qualitative sssurance requirements to

greatly reduce the likelihood of such
exposures. In particular, the assurence
requirement calling for extensive
permanent markers and records was
intended to perpetuate information to
future generations about the dangers of
intruding Into the vicinity of &
repository. The assurance requirement
to aveid sites with significant resources
was intended lo reduce the incentive to
explore around a reposilory even if the
information passed on was ignored or
misunderstood. And the sssurancs
requirements to use multiple barriers.
both engineered and natural. and to
keep relenses as small as reasonabdly
achievable were intended to encoursge
teductica of releases 16 ground water.
beyond that needed to meet the
containment requirements—further
reducing the potential for harmful
individua! exposures.

This approach to rolcn!lxl Individua!
exposures was highlighted for comment
when 40 CFR Part 191 was proposed.
Aler receiving many recommendations
to {ncorporate s limitation on individual
doses after disposal, the Agency sought
comment on further details of such a
Mmitation in the second round of
comments. For example, EPA asked
whether such a limitation should apply
to ground water use. whether it should
apply only for ground water st somms
distance from a geologic repository or
for any ground water source, and
whether rellance on existing individual
dose limitations (such as 40 CFR Part
141 or 10 CFR Part 20) for protection
regarding ground water would be
sdequate.

The responses resulting from these

. Questions offered a wide range of
suggestioas. A number of commenters
cpposed inclusion of an individual dose
Jimitatioa for disposal on the grounds
that calc:iations to judge compliance
with such i standard would be highly
speculative and not an appropriata basis
upon which 1o Judge the adequacy of e
-dispesa! system. In contrast, some other
commenters argued that an individual

- - dose staridard In the § (0 25 millirems

per year range should apply to use of

- ground water in the accessible .
environment for an Indafinitely long
period into the future. Ancther group of
commenters supported inclusion of some
limitation on individua! exposure, but

+ only 10 the extent that it would not
compromise the primary intent of long-
term isolation and containment of tha
wasizs. -

-

These comments did not cffer
Information that changed the Agency's
pesception of some of the problems
associated with individual dose
limitations for disposal. First, relying
only upon an individua! desa standard .
for disposal could encourage disposal
tnethods that would enhance dilution of
sny wastes released Thus, disposs!
sites near bodies of surface water ¢
large sources of ground water might be
preferred—which the Agency believes is
an [nappropriate policy that would
usually (ncresse ‘overall populatioa
exposures. '

This concern could be met by odding
an individual dose limitation tc the
proposed contalnment requirements.
rather than replacing them. However,
the Agency’s performance sssessments
of geologic repositories Indicate that
doses from using ground water close to .
a repotitory can become substantial
(e.g.. severs! rems par year) after a few
hundred or thousand years, becauss the
geological and geochemical .
characteristics of appropriate sites tead
to concentrate eventual releases of
wastes la any ground water that is close
to the site. A study published by the
Natlons! Academy of Sciences in April
1583 confirms this potential for large
individual doses if flowing ground water
can contact the wastas after the wasta
canisters are presumed to start leaking
Although it might be possible to find
certain geologic settings that aveid this
problem, such restrictive siunh
prerequisites could substantislly delay
development of disposal systems
without providing significantly mors
protecticn to populstions. Furthermors,
even if reasonsble limitations en
Individus! exposura might be met at
cextain sites for very long times,
demonutrating complience with such
limitations could ba very difficult
because of the additioral complexities
involved in estimating {ndividual -
expasures rather than amounts of
radioactivity released. The SAB
Subcommittee report generally agreed
with the technical espects of these
conclusions.

On the other band, analyses of
repository systems with good
engineering controls show that they

‘should be able to :nvenl significant, .

doses from ground water use for at least
a thousand years aflter disposal Such
g:olecuon would be compatible with

th the proposed containment and
assurance requirements. Accordingly,
the SAB Subcommiltes recommended
that the Agency include & requirement
limiting individual doses for the first 300
years after disposal and one of the
States that commented on the proposed

rule suggested an Individual dose limit
for 1.000 years alter disposal

Afer cocsidering all of thls
information. the Agency bas decided to
include two sew sections In the final
rule. The first (Section 191.18) Umlts
exposures to members of the public sfter
disposal, while the second (Section
191.16) limits concentrations in water,
withdrawn [rom certain important
sources of ground water after disposal.

The individus! protection
requirements in § 391.18 limit exposures
from & disposal system to Individusls in
the sccessible environment to 28
millirems per year to the whole body
and 78 millirems per yesr to sny organ.
These limits apply only to undisturbed
performance of the disposal system (Le.
without any consideration of human
{ntrusion or disruption by unlikely
naturs! evenls), and they apply for the
first 1.000 years after dispossl Al
potential pathways of radiation or
radicactive materfal from the disposal
system 1o pecple {associated with
undisturbed performance) shall be
considered, Including the assumpticn
that an Individual dririks two liters per
day of water from any “significant
sourca of ground water” outside of the
“controlled ares™ surrounding s disposal
system. If the implementing sgency
plans to allow Individuals te use ground
water within the controlled area, such
planned use would also have to be
considered wilhin the pathways
evaluated to determing compliance with
§ 15118

“Significant sources of ground water”
are defined to include any aquifer
currently providing the primary sourcs
of water for ¢ community water systes
or any aguifer that satisfies all of the
following five conditions: (1) It Is
saturated with water containing less |
than 10.000 milligrams per liter of totsl
dissolved solids; (2) it is within 2,500
feet of the land surface: (3} it has g
transmissivity of ¢ least 200 gallons per
day per foot, provided that (4} each of
the underground formations or parts of
underground formetions included within
the aquifer must have 'wn ind!vidual
bydraulic conductivity greater than 2
gullons pee duy pes square foot; and {3)
it must be capable of providing « .
sustained yield of 10.000 gallons per day
of watee to & pumped oc Howing well

Although such quantitative
diatinctions are inevitably somewhat
arbitrary, the Asb:ncy belleves that they
provide reasonadle demercations to
identify underground formations thst
could meet the needs of community
water eystems (o the future. The
select tnnsm!niv‘lg of 200 gsllons
per day per foot and the sustained ylald
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of 10.000 gallons per day roughly
correspond to the siza of a ground water
source required to support the needs of
about 20 householde this Is similar to
the size of the comumunity watet system
considercd ia ¢0 CTR Part 141, The
water quality criterfonof 10,000 -
milligrams per liter of total dissolved
solids has been used In several previcus
Agency regulations and is based vpoa
cong-essional guidance in the legislative
histocy of the Safe Drinking Water Act
The maximum depth eriterion of 2.500
feet was chosen because almost all of
the wells used to provide waler to
significant numbers of people do sot
aextend below this depth. The minimum
hydraullc conductivily criterion of 2
gallocs per day per squars foot was
chosen o Insurs that oaly uuoul:z
permeable formations are conside
rather than including unproductive
formmations that might be in e vicinity
of ¢ “significant source of gound -
waler,”

The ground water protection
requirements (s § 191.16{a) limit the
concentrations in water withdrawn from
any “special source of ground water” la
¢ vicinity of & dispossl :gm:n to
concentrations similsr to thase
established for the output of community
. water systems by 40 CFR Part 141:{1) 8

picocuries per liter of radium-228 and
rsdium-228: (2) 18 picocuries per liter of
alpha-emilting radionuclides (including
radiom-228 and radium-228 but
excloding radon): or {3) the combined
concentrations of radionuclides that
emit either bets or gamzas radiation that
would produce an annusl dose
equivalent to the tota] body or sny
lalernal organ greater than & millirems
per year if an individusl continuously
consumed 2 liters per day of drinking
water from that source of water.
However, if the preexisting radionuclide
concenirations in the specizl sourcs of
=d waler alresdy axceed any of
these limits. then § 191.16(b) limits any
increcses in the preexisting
concentrations 1o the concentraticn -
lic:s set in § 191.16(a). Lika the
ind:vidua! protection requirements. the
gound waler protection requirtments
apply only for undisturbed performance
of e disposal rystem sad apply for Lba
first 1.000 yesrs efter disposal Unlika
the individual protection requirements,
the ground waler requirements would
apply 10 & “special source™ It was
within the controlled area. -

“Special sources” are deflned to
‘lacluds only thoss Class | ground
waters—ic be identified L2 accordance
with the Agency's Cround-Water
Protection Strategy published 1 August
1964—<ha1 maet the following threse

conditions: (1) They are within the -
controlled area or near (less than five
kilometers beyond) the controlled area:
{2) they sce supplying drinking water for
thousands of persons as of the date that
the Department selects the site foe
extensive exploration as ¢ potentlad
location of a disposa! systent: and (3)
they are Irreplaceable in that no
reasonable sltemnative source of
drinking water {s available to that -
populatienn .. . - . . -

Need for the Assuronce Requiremen

The preceding Issues dealt with the
antitative requirements of Lbe ‘
isposal standards. While numerical |
standards are important to bring about

appropriate selection and design of .
disposal systems. the Agency has long
recognized that the numerical standards
chosen for Subpart B, by themselves. do
not provide eithar an adequale context
for savironmental protection oz &
sufficient basis to foster public
confidence in the national program.
There are 100 many uncertainties ln
projecting the behavior of natural and.
engineered components for many-
thousands of yesrs—and tco many
opportunities for mistakes or poor
judgments in such caleulations—ler the
numerical requirements on overall
system performance In Subpart Bto be
the sole basis to determine Lbe
scceplablility of disposal systems for
thess very hazardous wastes. These
uncertainties and potential errors in
quantitative analysis could ultimataly
revent the degree of protection sought
y the Agency [rom being schieved.

.(Theorstically, it might be possible to

develop adequate confidence In
schieving this leval of protection by
choosing much more stringent numeri
standards, but this could lead ts
substantial difficulties in
implementation) Therelore. the
proposed standards elso included
qualitative assurance requirements

* choser ¢ ensure that cautious steps are

takea to reducs the problems caused by
thess uncertainties. The proposed rule
emphasized that the assurance
requirements ware an essential

- complement to the quantitative

containment requirements bat wers
selected . -
1n its comments on the proposed nule,

" the NRC argued that the assurance

requiremesnts ware Bot properly part of
the Agency's generally spplicable -
standasds. The Commission agreed that
the oversll numerical performaces
standards were not sufficient, but
suggested that its regulations and
procedures were the appropriste vehicle
1o provide the necessary confidenca that
tbe Inkerent uncartainties would oot

compromise environments! protection.
The Agency believes that it does have
the suthorily to give regulatory .
expression to the context within which
it has chosen te establish one setof °
numerical standards rather than
another. However, because it might act
be appropriate to exercise Lhis suthority,
the Agency sought public comment en
the need for the assurance requirements
In the second round of comments.

The prepondersnce of comments *
recelved on this question strongly
supported retention of the sssuranca
requirements in 40 CFR Part 191, In
particular, virtually all of tha various
State governments that commented on
the rule described the assuranca
requirements as an essantial part of the,
regulations govemning disposal of these
wastes. Subsequently, two of these
States. Nevada and Minnesota, -

titioned the Commissicn to

corporate the assurance tequirements
proposed as part of 40 CFR Part 191 into
its own rules (30 FR 12287}

Based upon these comments, (ke

_ Agency and the NRC have reached an

agreement that should accomplish the
desired regulatory gosls while avaiding
the jurisdictional issue. EPA has -*
included the assurance requirements In
the final rule, modified as sppropricte in
responsa to other comments. However,
these requirements will rot be
spplicable to disposal facilities 1o be
licensed by the Commission. Instead. ds
discussed previcusly, the NRC staff
plans lo propose modifications te 10 .
CFR Punt 64 developed In consultation
with EPA. for public review and
comment within spproximately 120 days -
1o insure that the objectives of sll of the
assurance requiremants in 40 CFR Fant
191 will be sccomplished Birough
corapliance with 10 CFR Part 63. The
Agency has provided the Commissioa
with ell of the comments received by
EPA regarding the assurance
requirements. so that the NRC can usa
them (= its rulemzking. la addition, the
Agency will participate in the NRC
rulemaking to facilitate incorporation of
the peinciples of ¢l of the assurance
requirementa in Federal regulation.
Finally, the Agency will review the
record and outcome of the Part &0
rulemaking to determing Uf any

. subsequent modifications to 40 CFR Part
161 are needed. - “ ot :

Approach Tawerd Institutional Controls

The Agency particularly sought
comment on its proposed approach to
nelisnce on lnstitutional controls. The
proposed rule limited reliance on “active,
{astitutional controle™ (suchas . -° -
controlling access 1o a disposal site” > *
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performing e=aintenance operations, or-
cleaning up releases) lo & reasonable
period of time after disposal, described
as on the oeder of & “few hundred
years.” Oa the other hand, “passive
institutional contrels™ (sach as
permanent markers, records, archives,
and other methods of preserving
knowledge] were considered tc be at
least partially effective for a longer
period of time.

Few comumenters argued with the
distinction betwesn active and passive
institutional controls. or with the
amount of reliance the proposed rule
envisioned for passive controls.
However, many comunentess felt that “s
few hundred years™ wes too long &
paricd to count oa active controls.
Accordingly, the final rule limits
reliance on sctive institutional coatrols
te no more than 100 years after disposal
This was the tima period the Agency
considered in criteria foe radiosctive
waste disposal that were propased for
public commeant {n 1973 (43 FR 83262}, &
period that was generally supported by
the commesters on that proposal. After
this time. no contributioa from asy of
the active issttutional controls can be
projected o prevent or limit potential

relesses of waste from a disposal
systam.
The concept of passive institutional

coatrols has now been incorporated into
the delinition of “controlled area® that is
used to establish one of the boundaries
for applicabulity of the coatainment
requirements and the (ndividual
protection requirements ia the final rule.
Because the assumptions made about
the effectivesess of passive institutional
cootrols can strongly affect
implementatog of the containment
requirements. the Agency’s istest has
been elaborated in the “guidancs for
implementation™ section. The Federsl
Covernment is committed to retaining
control over disposal sites for thesa
wastes as long ts possible. Accordingly
{and ie compliance with one of the
assurance requirements), an extznsive
system of explanatory markers and
records will be instituted to warn future
* generations about the location and

danhgers of these wastes. These passive

controls bave not beéen assumed to
. prevent all possibilities of insdvertent
gumn iatrusion. becauss there will
tlways be a realistic chance that some
individuals will everlook or :
misunderstand the markers and records.
(For example. exploratery drilling
cperations occasionally intrude Into
areas that clearly would have been
avoided {f existing informatioa had been
oblained and properly evalasted.)
Howevsr, the Agancy sssumed that

society tn genera] will retain knowledge
about these wastes and that Nture
societies should be able to deter
systematic or persistent exploitation of
a disposal site.

The Agency also assumed that
passive institutiona! controls should
reduce the chance of inadvertent
Intrusion compared to the likelihood If
no markers and records were in place.
Specific judgments about'the chances
and consequences of intrusion should ba
made by the lmplementing agencies
when mora information about particular
disposal sites and passive control
systems is avuilable. The parameters
described in the "guidance for
implementation” represent the most
severe sssumptions that the Agency
believed wers reasonable to uss (n its
anzlyses to evaluate the {easibility of
compliznce with this rule (analyses that
are summarized in the BID). The
Implementing agencies are free to use
other assumption if they develop
informstion considered adequate to .
support those judgments.

Tue role envisioned lor Institutional
cwrols (o ikis rulemaking has been
adapted from the general approach the
Agency has followed In its activities
Involviog disposal of radioactive wastes

-sinca the initial public workshops

conducted in 1977 and 1978 The
Agency's overall objective has been to
protect public health and the
environmest from disposal of
radioactive wastes without relying upon
instdtutional caatrols for extended
periods of tirce—because such controla
do not appear to be reliable enough over
the very long periods that these wastes
remsia dangerous. Instead. the Agency
kas pursued standards that call for
isolation of the wasles through the
physical characteristics of disposal
system siting and design. rather than
through continuing maintenance snd
surveillance. This principle was
enuncisted in the general eriteria
published for fubllc comment Iz 1978 {43
FR 53262), and it has been incorporated
into the Agency's standards for disposal
of wanium mill tailings (43 FR $90, 48 FR
45528). . ’

This approach has been tailored o fit
two circumstances associsted with
mined geologic repositocies. First, 40
CFR Part 191 places containment
requireroents on a broad range of
potential! unplanned releases a3 well 28

* the expec'ed behavior of the disposal

system. Therefore, determining
compliance with the standards involves
performance assessments that consider

the probabilities and consequences of e

variety of disrupUve events, Including
potentia] buman Intrusion. Not allowing

passive institutiona! controls to be taken
into account 1o some degree when
estimating the consequences of
inadvertent human intrusion could lead
to less protective geclogic medis being
selected for repository sites. The
Agency's anslyses Indicate that
repositories in salt formations have
particularly good capabilities to isolate
the wastes from flowing ground water
snd. hence, the accessible environment.
However, salt formations are also
telatively easy to mine end are often
associsted with other types of resources.
If performance assessments had to
assume that future societies will have no
way 10 ever recognize and limit the
consequences of inadvertent intrusion
(from solution mining of salt, for
example), the scenarios that would have
to be studlied would be more likely to
sliminate salt media from consideration
than other rock types. Yet, this could
rule out repositories that may provide
the best isolation, compared to other
sltemnatives, if less pessimistic
gssumptions about survival of
knowledge were made.

The second circumstanca that the
Agency considered in evaluating the
approach towards lnstitutiona! controls
takan (n this rule is the fact that the
mined geologic repositories plenned for
disposal of the materials covered by 40
CFR Part 191 are different from the
disposal systems evisioned for any other
types of waste. The types of insdvertent
human activities that could lead to
lifﬂhcam radistion exposures or
releases of materisl from geologic
repositories sppear to call for much
more iolensive and organized effort than
those which could cause problems at.
for example, an unattended surface
disposal site. It appesars reasonable to
sssume that informetion regarding the
disposal system is more likely o resch
{and presumably deter} people
undertaking such organized efforts than
{t {s to inform individuals involved in
mundane activities.

These consideratiohs led the Agency

*to conclude that a limited role for

passive institutiomal controls would be
appropriate when projecting the long-
ter: performance of mined geologic
tepositories ta judge compliance with
these staridards. However, such
assumptions would not necessarily be
spplicable to other Agency actions

_ where different issues are involved.

Avoiding Sites With Natural Resources '

.+ The proposed rule contained an
sssurance requirement that would have
prohibited use of sites where there is ¢
reasonable expectation that future
exploration for scarce or easily
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accessible resources might occur. The

* comments received on this lssue

genesally sgroed that gites with -, ¢
resources should be avoided. However,
some commenters suggested thal the
tequirement should be more restrictive,
to include "potentially sccessible”
resources. Other commenters argued
that the Agency should beless” -°
resirictive regarding sites with possible
resource potentizl—discouraging but not
prohibiting thele yse—~because other
attributes of the sile might overcome the
celative disadvantages presented by
resource potential ,

Afer considering these comments, the
Agency agreed with the latter viewpoint,
This judgment was reinforced by the
belicf that disposal sites should be
chosen after comparative evalustion of
& variety of alternatives. and b
E;opoud assurancs requiremant could

ve inhibited this process. Therefors,
this essurance requirement has beea
revised in the final rule 10 idently
resource potential ¢s ¢ disincentive but
not as an ovtright prohibition for site
selection. Instead. the revised assuranca
requirement states et places with
- resource potential shall not be used
“unless (be favorable characteristics of
such places compensate for their grestes,
likelthood of being disturbed ia the
future.”

This wording implies & qualitative
comparison. because the Agency Is not
aware of quanttaUve formulas .~
comprehensive enough to provide
sdequate comparisons 10 govem site °
stlection. However. the Agency does aot
intend that sites with resource potential
can be used merely upon identification
of & few festurcs that might be more
favorable than at & site withou!
significant resources. Rather, sites with
rescurces should only be used if it Is
reasornably certain that they would
provide better overal! protection thaa
the practical altematives that are
avalable. . .

The following example illustrates the
effect of the change in this assurance
requirement. When discussing the
proposed assurance requirement, the
Agency Implied that disposal in.salt
. domes might not be accaplable becausy
guch formatians seemed more likely
than others to attract exploration in the
fyture. The modification of this .
essurance requirement la the final rule
teans that ssit domes should not be
peremptonly removed bom .
contiderstion, bul should be compared
ageinst all of the charscteristics of
slternative sites Lo terms of the cverall
environmental protection sxpected.

. enough o

Long-Term Moniloring L,

The propesed rule sddressed activi
institgtions! controls over & disposa! site
only in & negative sense—to prohibit
reliance upon them for more than i few
hundred years afler dispossl The
Agency's inlent was to be sure that long-
term protection of the environment did
not depend upon positive sctions by
futwe generstions. Almost all °
commenters agreed with this Intent,
alihough many suggested s shorter
period of rellance wae appropriate (ses
the preceding discussion under
“Approach Towards Institutional
conlnl‘.) LY .

Howevaer, severs] commentars
(including most of the Stafas) also urged
addition of & requirement for long-term
monitoring of & repository sNer disposal
Thie view did not deny the need to
select and design disposal systems
without depending upon active controls
in the futurs. However, It broadened wils
perspective by arguing that a dlsposal
system so designed should still be
zonitored for a long time afler disposal
to guard sgalnst unexpected failures.

The Agency had not considered this
viewpoint {n developing the propossd
rule. Accordingly. further informatioa en
this idea was sought during the “second
round” of public comment, and tbe
Agency surveyed the capabilities and
expectations of long-lerm monitoring
apfroachu'. Evaluating this Informatica
led the Agency to several conclusions:

(1) Perhaps most importantly, the
techniques used [or monitoring efer
disposal must not feopardize the long-
term Isolation capabilities of the
disposal system Furthermore, plans to
conduct monitoring eNter disposal
should never become an excuse to relax
the care with which systems to isolate
these wastes must be selected. designed,
constructed, snd operated.

{2) Monitoring for radionuclida
releases to the accessible environment
{a not likely to be productive. Even a
poorly performing geologic repositary is
very unlikely to allow messursble
relenses to the sccessible environment
for severa] hundreds of years of mors,
parnticularly [ view of the engineered
controis r.eeded to comply with 10 CFR
Pant 60. A moniloring system based enly
on detecting radionuclide relesses—a *
systema which would almost certalnl
not be detecting anything for seve .
times the history of the United States—
{s not Iikclg'to be maintained for long

of much use.

(3) Within the sbove constraints,
however, there are likely to be
monitoring approaches which may,in e
relativaly short time, significantly

Improve confidence that a teposilory s

T

performing as Intended. Two examples
are of particulsr Interest One Invelves
the concept of monitoring ground water
sources at & variety of distances for
benign tracers intentionally relcased to
the ground watet in the reposilory: this
spproach can evaluate the delay
lavolved In ground water movement
from the repository 1o the environment
and can serve to validate expectations
of the performance expected from the
system’s nstural barriess. Another
concept Involves menltoring the small
uplift of the land surface over the
repository in order 1o validats
t:cdtclions of the system’s thermal

havioe. Both of thess spproaches can
be carried oul without enhancing
pathways for the wastes 1o escapa [rom
the repository. )

Based on these conclusions and the
public comments on this question. ths.
Agency has [ncluded & provision for
long-term monitoring afier disposal In
the assurance requirements of the final
rule: “Disposal systems shall be
monitared sNer disposa! ta detact
substantal and detrimental deviations
from expected performance. This
monitoring shsll be dons with
techniques that do not Jeopardiza the
lsolation of the wastes and shall be -
conducted until tere are no significant
concerns to be addressed by further
monitoring.” This new provision ls
consistent with the oversll intent of the
assursnce requirements: To take
prudent and cautious stept necessary o
minimize the ritks posed by the inherent
uncertzinties In expectations ef the
future. Beyond this broad mandata,
bowever, the Agency has not specified
the detdils of & monitoring program.
That Is properly lefl to the implementing
tgencies. Furthermors, the precise
objectives of an approprists monitoring
program probably should aot be spelled-
out unti] much more {nfermatien s .
gathered about the characleristics and
expected behavior of specific slles and
designs. .
Ability To Recover Wastas Afier
Disposal

The proposed rule Included an
gssurance nﬁnmml that recovery of
these wastes be feasible for s
ressonable pericd of Ume“ gfler -
disposal. The Agency specifically sought
comment on whether this wes ¢
desirable provision, since it would rule
out certain disposal concepts. such a3
deep-well Injection of liquid wastes. The
comments received were split about
evenly between those who thought the
provision should be retained end those
who thought it was detrimental to the
overall rule. Many of thosa whe opposed
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the requirement argaed thal it would
encourage designing & geologic
repository lo make retneving wasle
relatively easy—which might
compromise the isolation capabilities of
the npcslloz or which might encourage
tecovery of the wasts 1o make use of
some intrinsic value it might retaia (the
potential energy coateat of spent
nuclear fuel, for example).

The intent of this provision was not 1o
make recovery of waste easy or cheap,
but merely possible in case same future
discovery or insight made {t clear that
the wastes needed 1o be relocated. EPA
reiterztes the statement in the preamble
to the proposal that eny current concept
for a mined geclogic repository meels
this requirement without any additional
procedures or design features. For
example, there [ no intent to require

that ¢ repository shall be keptopente -

allow future recovery. To meet this
assurance requirement, it only need be
technologically fessible {assuming
current technology levels) lo be sble to
mine the sealed repository and recover
the waste—albeit at substantlal cost
and occupationsl risk. The
Commission's requirements foe multiple
engineered barriers within a repository
{10 CFR Part 60} adequstely sddress sny
concerns about the feasibilily of
recovering wastes from a repository.

Therefocs. this provision should not
have any effect upon plans lor mined
geclogic repositories. Rather, (t s
intended to call [nto question any cther
disposal concept that might not be so
reversible—becausa the Agency
believes that future generations should
have options 1o correct any mistakes
that this generation might
unintentionally make. Almost all of the
commenters agreed with the validity of
this objectdve. Accordingly, the Agency
kas decided to retzin this assurance
tequirement In the final rule as
proposed. '

Health Impacts of 40 CFR Part 191

Weste Manogement ond Storcge.
Waste management and alorage ‘
sctivities conducted in sccordance with
Subpart A would limit the maximum risk
to « member of the public in the geners)
environment tc & $X10°*chance of

Incurring 2 premature fatal cancer over |

a lifetime. Of course. & risk this large
would exist only for ar individual
continuously exposed te the full amount
of the dose Limits over bis or her
lifetime. Because the Agenzy believes
that such continuous exposure is very
unlikely. the actual risks to individuals
are expected 10 be much lower. It is
theoretically possible under the final
rule that an icdividual could be expesed
10 23 millirems per yusr {to the whols |

body) from both an NRC-licensed
facility and & DOE [acility not licensed
by NRC. for a total of 50 millirem/year.
However, the Agency believes that this
Is particularly improbable and does sot
foresen a significant public health
lmpact rom this possibilily,

Wasta Disposcl. A disposs! system
complying with Subpart B would confine
almost all of the radiosctive wastes lo
the Immediate vicinity of the repository
for a very long Ume. Because the wasies
would be s well isolated Irom the
environment, the Agency Is confident
that any risks to future populations
would be very small. Similarly, risks to
most future individuals would also be
very sraall {and efTectively zero in
almost all cases}—except for the
possibility that az Individual [n the
distant future might use ground water
from the vicinity of & repository. In this
case, there is a chance that such aa
individual might receive s substantial

' exposure. Tha following paragraphs

describe the possible health impacts of
the residual risks from a disposal system
that would be in compliance with 40
CFR Part 191, ’

Populotion Risks: With regard to
exposure of populations, the Agency has
estimated the potentlal long-term bealth
risks to future generations from varfous
types of mined geologic repositaries
using very general models of
envirenoental tensport and a linear,
nonthreshold dose-effect relationship
between radiation exposures and
premature deaths from cancer. Food
chains, ways of Itfe, and 1ke size and
geographical distributions of
populations will undoubtedly change
over & 10.000-year period. Unlike
geological processes, factors such as
these cannot be usefully predicted over
such long periods of time. Thus. in
making these health effects projections,

- the Agency found it cecessary to depend

upon very general models of

eavironmental pathways and to assume *

current papulztion distributions and
desth rates. The SAB Subcommiltee
evaluated thess models carefully, and,
although & number of specific changes
were recommended lor particular
parametars, the Subcommitiee endorsed
the general approsch As ¢ consequence
of using these generalized models, EPA's
profections are intended to be used
primarily ds & tool for comparing the
performence of one waste disposal
system to another and for comparisca of
the risks of waste dispceal with those of
undisturbed ors bodies. The resulls of
these anslyses should not be considered
s celisble projecton of the “real” o
sbecluts aumber of health effects

nsumnf from compliance with the
disposal standanrds.

These health risk models were used to
a3sess the long-term health risks {rom
savera! different model repositories
containing the wastes from 100.000
MTHM—which could include alt
existing wasles and the future wastes
from all currendy operating reactors.
The Agency estimates thal this quantity
of waste, when dispased of [n
sccordance with the proposed
standards, would cause no more than
1.000 premature deaths from cancerin
the first 30.000 years alter disposal: an
average of no more than one premature
death every 10 years. Mos! of the model
repasitories considered had projected
Lorum!on risks at least a factorof ten,

ow this. or about 100 deaths over
10,000 years. The projections for the
actual repositories that are constructed
are expected to be closer to this lower
figure. Any such increase in the number
of cancer dexths would be very small
compared to lodey's Incidence of

* cancer, 'vhich kills about 350,000 people

per year (A the Uniled States. Simidarly.
any such Increase would be much less
than the approximatsly €.000 premature
cancer deaths per year that the same
linesr, on-threshold dose-effect
relationship predicts for the nation due
to naturs] background radiaticn.

Individual Risks: With regard to
exposures of individuals, the Agency
examined tha potential doses to persons
who might use ground water from the
immediate vicinity of & repository at
various times (a.the future. For these
anslyses, only the expected undisturbed
perforrmance of & repasitory was
considered {e.g. there wias no evaluation
of exposures that might cccur if a
repotitory was disrupted by movement
of a fault). In most of the cases studied,
no exposures occwred for more than
one thousand years afier disposal. After .
that, these analyses gredict that
significant exposures (on the order of ¢
ew tems per year in the vicinity of the
repository over the next severs!
thousands of years) may appear for
soma of the geologic medis considered.
These projections are similar to those
contained in the April 183 report
published by the National Academy of
Sclences. The BID contains more .
detuiled descriptions of the Agency's
Indlvidual dose calculstions.

Intergenerctional Risk: As described
earlier, the Agency has chosen to rely on
provisions that limit risks te populations
«s the primary standards for the long-
lerm performance of disposal systems.
Although the projectiom of the residual
populstion risk are clesrly vary emsll,
the discontinuity between when the
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wasfes are generated and when the
projected health ¢fTects manilest
themselves made it difficedt to .o .
Zeterming what level of residue] risk
should be allowed by thesa disposal
standards. The difficully arose because
et of the benelils derived I the
geocess of waste production fall epos
(e current generstion, while most of the
risks fall upon future generstions. Thue,
& potential problem of intergenerational
equity with respect 1o the distribution of
risks and benefits became apparent
This peoblers {s sometimes referred to as
the intergenerational risk fssus. and it is
pot unique to the disposal of bigh-lavel
radioactive wastes. If (e l:é:n tried
1o insure that these standards hilly
satisfied a criterion of intergenerational
equity with respect o the distridation of
risks and benefits, it might appenr st
0o risk should be passed on to future
generations. This {s & condition which
the Agency believes cannot be met by

- disposal technologies foresesable within
this century, However, there iz one
particulat factor which bas reinforced
EPA's decisicn about the - .
reesonsbleness of the risks permitted
wader the disposa) standards. This Is the
following evalustion of the risks |
associated with undisturbed vraniva .
ore bodies. Additionally, for the purpose
of comparning the risks permitted under
the standards W other radfation risks
which people are currently exposed to. ¢
brief discussion of the risks from cther
naturs] sources of radlation Is alsa .
tacluded. o

Uronium Ore: Most uranium ore in the
Uhnited States eccurs in permesble
grologic stoats contuining flowing
groand water. Redionuclides Ia e ore,
perticularly uranium end radivm,
continuously eater this ground water.
EPA estimated the potentisl risks from
these undisturbed ore bodles using the
same generalized environmental models
that were used for releases from & waste
repository. The effects associated with
the amount of ore needed t6 produce the
Bigh-level wastes that would £ill the
model geologic repository can vary
considerably. Part of this varfation
corresponds to sctual differences bom
one cre body to ancther; part can be -
antributed to uncertainties {a the
sssesament. Aflereeviling the | .
population risk models {n accordunce
with the recommendations of the SAB
Subcommittes. thess éatictates of the
risks from unmined ore bodles ranged
fromm about 10 fo more then 100,000
excess cancet desths over 10.000 years.
Thus. leaving the ore unmined appears
to present & risk (o future generations
comparable 1o the risks from dsposal of
wastes covered by these standards.

s &
-

Voriotions In Neturel Bockground:

* Radlonuclides eccur naturally (athe °
* earth in vary farge aounts and ars

produced (n the stmosphere by cosmic

- tadiation. Evaryons I expesed W0

nsivral backpround radiation from these
natura! radicauclides and from direct
exposure 1o cosamic rsdistion. Individusl
exposures average about 100 mfilirems
per yeaz, with & range of aboyt 60 to 200
millirem/year, These patural -
background radiation levels have
remained relatively constant for & very
lang time. According to the same lingar,
sonthreshold dose effect relationship
vsed in EPA's other analyses, an
increase of one milllremn per year (about
one percent) in natural background ta
the United States would result {a about
€0 sdditiona! decths per year, or 600,00
over & 10.000-year period.

Noturel Rodionuclide Concentrotions
in Ground Water: Ona source of this
sxposurs 10 natursl background
radiation comes from paturslly
occurring radionuclides lound {n ground
water. Radium {s the mos! important of
be naturally occurring radicactive
materials likely to occur in public water
supply systems, but uranium is also
found In ground waters dus toits  *
saturs! cccurrence., Surveys of ¢
ridionudides in round waler rystems
indicate: & United States range of 0.1 o
50 picocuries (pCl) per liter {or ndivm-
228 {with isolated sources exceeding 300-
pCi/liter): up 10 7¢ pCi/lter for o}
elpha-emitting redioauclides otber than
uranjum (although most of the alpha-
smitting concestrations are below 3
pCl/liter}: and up to 650 pCifliter for
total yranfum concentrations. Elavated
radium-228 concentrations ars found
along the Allastic coastal region and the
Midwest low leviels ars usually found in
be tested water supplies I the
westarn States. Elevated uranjum and
sipha-emitting radionuclide '
concentrations sre generally imited 1o
tbe Rocky Mountais region and Mains
sod Pennaylvania in the east

The Agency's primary drinking water
regulations (40 CFR Part 141) limit the
contamination lavels for radium-2268 and
radium-228 to § pCi/liter and the levels
for total alpba-emitting contamination
(excluding radon end uranium) to 13
pCi/liter. Elevated concentrstions of

-tedium {n drinking water sre generally o

problem associated with smaller

" community water systems, with an

estimated 800 rystems exceeding & pCl/
Uter. The Agency’s risk estessments

JAodicste that continuous consumption of

water containing the maximum amount
of radium sllowed may cause between
0.7 and 3 cancers per year per million

exposed persomns. -

Esvironmental tnpacts ! 'Mf.‘

A Draft Eavironmentad impect
Statement (E1S) was prepared for (e
prepesed rule. ln accordanes with the
Agency's procedures for the voluntary

reparaticn of E1S's (30 FR 32419}
owever, saction 121{c) of tbe NWPA
subsequently exampled Whis action lrom

preparation of aa 1S under secticn
102{2)(C) of the Natiens] Ecvironmental
Policy Act of 1965 (NEPA) snd boa any
environmente] review under
subparagraph (E) or (F) of section 102{2)
of the NEPA. Accordingly. ¢ Find) E1S
has not been prepared for promulgaticn
of this rule. The potential health impacts
of this action are summarized above.
and much of ke information that would
Bave been contained In ¢ Final E1S is
documented i the Background
Information Documeat that accompaties
this fizal version of 40 CFR Part 101,
Regulatory Impects

This rule was submitted to the OfGce
of Management and Budget (OMB) for
review ts required by Executive Order
12291 The Gnal rule bas oot besn
classified a1 2 "major nula™ tn
sccordance witk B¢ puidelines providaed
by the Executive Order. Any commanys
received bom OMB and EPAS |
responses to those comments are
available for public {spection (n the
dockat cited above under the baading
“AcCRIgsIL”

The Agency bas had to bks an
unusue! approach {a considering tha
regulatory impacts of this proposed
scticn—4s required by Exscutive Ordar
12391 In most cases, & regulation
concerns & ongoing activity and may
be considered o burdes whose costs
should be judged against the requlatory -
benefils. Hers, it was not possible to
quantify the conts and benefits of this
sction compared to the consequences of
no :gen bucnauu thers (s 20 "
specific “baseling” program to consides,
The appropriate regulations crust be
established belors the requlated sclvity
can even begin. Thus, the typlcal
perspectives on costs and benefits o3
slteced Instead. the Agency evaluated
how the costs c{dcgsmer?lli:hug
mansgement and dispossl might
io respense to differeat Jevels of ‘m
protection fom the containment ,
requirements. Similar evaluations were
not performed for the wastes from -

stomic energy defense sctvities
because sullicient (nformaticn was sot
svailable. . ¢

To evaluats the effects of difTerent
levels of protection. EPA considered the
performance of different repository
designs in sevard) different geologic
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media. The costs of the various
engineering controls that might be
geeded to meet diflerent levels of
protection were estimated. In addition,
sllowasces wers made for the increased
research and development costs that,
might be needed to demonstrate
compliance with the standards if
projected pesformance for a particular
dispasal system indicated releases less
than an order of magnitude below the
long-term radionuclide releass limits in
15113

Since the atory impact analyses
that supporied the gmpoud rule were
performed. the NRC has promulgated
minimum requirements for the
engineered basriers of a disposal system
(in 30 CFR Past 80), more dala
concerning disposal sites being
considered by the Department bave
become avaiable, and the Agency has
reviewed its performance assessments
10 rv-juce overestimates of long-term
tisks in accordance with the SAB
review. After evaluating all of this new
information. the Agency believes that
thers need oot be any significant
sdditional costs to tha national program
for disposa! of commercial wasles
caused by retaining the proposed leve!
of protectioa in the final rule. compared
to the costs of choosing levels
considerably less stringent. In other
words. all of the disposal sites being
evaluated by the Department, assuming
compliance with the existing
requirements of 10 CFR Part €0, are
expacted tc be able 1o meet these
disposal standards without sdditional
precautions beyond those already
planned

List of Subjects Iz 40 CFR Part 191

Environental protection, Nuglear
energy. Radiation protection, Uranium,
Waste teatment and disposal.

Regulatory Flexibility Certification

In accordance with the Regulatory
Flexibility Act of 1580, § U.S.C. 805(b).
the Administrator hereby certifies that
this rule will not have any significant
Impact on small businesses or other
entitites, and that & Regulatory
Flexibility Analysis is nol required. This
rule will afTect only & small number of
facilities. most of which are or will be

‘operated by the United States
Covernment.

Dated: August 18, 1968
Lee M. Thomas.
* Administrotor.
A new Part 191 lg hereby added to

Title 40, Coce of Federal Regulations. as
lollows: .

SUBCHAFTER F—~RADIATION
PROTECTION PROGRAMS

PART 191—ENVIRORMENTAL
RADIATION PROTECTION
STANODARDS FOR MARAGEMENT AND
DISPOSAL OF SPENT NUCLEAR FUEL,
HIGH-LEVEL AND TRANSURANIC
RADIOACTIVE WASTES

Subpart A—~Environmental Standards for
Management and Storage

Sez

19101 Applicability,

19102 Doxnmom.

191.63 Standards,

191.04  Alternative standards.
191.08 Effective date.

Sutpart B—Environmental Standards for
Disposal

1111
n.iz
191.13
1914

Applicadility,
Definitions.
Containment requirements.
Assursace requirementa.
19118 Individusl protection requirements.
191.18 Cround water protection
fequirements.
191.17 Allemative provisions for disposal
191.18 Effectve dale. :
Appendix A Tabdle for Subpant B
Appendix B Cuidanca for Implementation
of Subpart B
Autberity: The Atomic Energy Act of 1934,
a8 smended: Reorganizaton Plaa No. 3 of
1$70: and tha Nuclear Waste Policy Act of
1962

Subpart A—Environmental Standards
for Management and Storage

§191.08 Apphicabidty,

This Subpart applies to:”

{2) Radiation doses received by
members of the public as a result of the

-management (except {or transportaticn)

and storage of spent nuclear fuel or
high-Jevel or transuranic radioactive
wastes at any facility regulated by the
Nuclear Regulstory Commission or by
Agreement States, to the extent that
suck mansgement and storage
operations are not subject to the
provisions of Part 190 of title 4% and
(b) Radiation doses received by
rsembers of the public as a result of the
mansgement and storage of speat
nuclear fuel or high-level or transuranic
wastes &t any disposal fucility that ls
operated by the Department of Energy
and that {s not regulated by the: .
Commission or by Agreement Slates.

§ 111.02 Deflaltions. .

"Unless otherwise indicated ln this
Subpart. all terms shall have the same
meaning as in Subpart A of Part 190,

(a) "Agency” means the
Environmental Protection Agency. .

{b) "Administzator” means the
Administratoe of the Environmenta}
Protection Agency.

() "Commission™ means the Nucleer
Regulatory Commission.

{d) "Department” means the
Department of Energy.

(¢) “NWPA" means the Nuclear
Waste Policy Act of 1682 (Pub. L. 67- .
€25).

(f) “Agreeroent State” means any
State with which the Commission or the
Atomic Energy Commission has entered
into an effective sgreement under
subsection 274b of the Atomic Energy
Act of 1954. as amended (63 Stat. 918).

(g) “Spent nuclear fuel™ mesns fuel
that bas been withdrawn from & auclear
resctor following irradiation. the
constituent elements of which have not
been separated by reprocessing

(b} "High-leve! radioactive waste,” a3
used [a this Part, means high-level
radicactive waste 43 defined In the
Nuclear Waste Policy Act of 1882 (Pub.
L ¢7425.

(1) “Transursnic redicactive waste,”
as uied in his Past, means waste
containing more than 100 nanocuries of
alpha-emitting transuranic Isotopes,
witk balf-lives greater than twenty

ears. per gram of wasts, except for: ()
{igh-level radioactive wastes; (2)
wastes that the Department has
determined. with the concurreace of the
Administrator, do oot need the degree of
isolation required by this Part; or (3)
wastes that the Commission has
approved for disposal on a case-by<case
basis in accordance with 10 CFR Part 81.

() "Radiosctive waste.” g3 used In
this Part. means the high-lavel and
‘tansuranic radicactive waste covered
by this Part.

{k) “Storage” means retention of spent
nuclear fuel or radiosctive wastes with
the intent and capability to readily
retrieve such fuel or wasta for
subsequent use, processing, or disposal

{l) “Disposal” means permanent
isolation of speat nuclear fuel or
radicactive waste from the sccessible
envirpament with 8o lntent of recovery,
whether e aot such i{solation permits
the recovery of such fuel or waste. For
example. disposal of waste i & mined
geo.ogic repository oceyrs whean all of
the shafls to the reposilory.are
backfilled and sealed. Lo
* {m) "Management” means any
activity, cperation, or process (except
for transportation) conducted tc prepare
spent nuclear fuel or radicactive weste
for storage or disposal. or the activities
sssociated with placing such fuel or
waste in & disposal system.

(o) “Site" means an sreq contained
within the boundary of « location under
the effective control of persons
possessing or using spent nuclear fuel or
radioactive waste that are lnvolved in
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any scivity, cperalion, er process .
covered by this Subpart. . v
(o} “Ceneral enviconment™ mesns e
1014l terrestrisl atmospheric and  °
squatic environmucts culsids siles .
witkia whick any scuvity, cperation, or
process associated with the . R
macegement and stocage of spent
suclesr fuel or radioactive wasie'ls
conducted : K

(£} “Member of the public™ means any

individual except during the Ume whesn
that individus! is ¢ worker engsged in
any activily. operstion. or process (bat °
is ccvered by the Atomic Energy Act of
1654 as amended

{q) “Critical organ® means the most
exposed bumaen organ of tssue
exciusive of the lntegumentary system
{skin} end ths cornen. .

§19103 Sandarta - -

{a) Management and storage of spemt

ouclear fuel or high-level or Cansurunic
radicactive wastes at al] facilities
regalated by the Commission or by
Ageement States shall be conducied la
soch & mannet &2 lo provide ressonabls
ssswrance thet the combined snnud
dase equivelenl 1o any member of U
public in the geners] eavironment
resclting fom: (1) Discharges of- .

radicactive msterial and direct radiation -

from such mansgement and storsge and
{2} all operations covered by Part 192
shall not exceed 28 millirems to the
wh.ole body, 78 mullirems (o the thyroid,,
and 28 gullirems Lo any other criticd
organ .
(o) Mansgement and storage of spext
nuciest fuel or bigh-level or ransoranie
" radicsctive wastes &t &ll facilities for
the disposs! of ruch fuel or waste that
are operated by the Depurtment and
that are aol regulated by Ga
Ceommission or Agreement States shxll
be conducted In soch s mazaerss o
provide reascnable sssurance that Qs
caczbined anoual dose equivalent to aay
mecrber of the public in the gecernl
ecvironmant resulling o dischbarges
of radicactive material and direct
radistion from such mansgement and
storage shell pot exceed 28 millirems to
tse whole body ead 73 exllirems to any
caticslorgen, -~ . '

§ 19104 ARemative standarda, .

{¢) The Adzinistraior @ay issce
liernative standards from those -
standards established in 191.03(b] for
wtale nanzgemant and sloczge
sctivities ot facilities hat aze ot , .
regulated by the Commissicn e
Agreement States If, upor review of xn
application [or soch allernative
siandardes - -0 4 0 .

[3) The Administrator determines that
such altamative standards will prevenst

LI
.

.« -

any member of e public from cecelving
8 continvous exposwe of more than 100
millirems per year dose equivalest and

an infrequent exposure of more than 800
millirems dose equivglent ko & yeur bom
sll sources. excluding netured - ;
mkpound and medical procedures -

(2) The Administrater promptly mekes
& matter of public record the degree b
which coatinced operstion of the faclity
Is expected-W result in levels in exczea
of the standards specified in 191.6%b)

{b) An application for alternative . ,
standards shall be submitted a3 socn as
possible after the Departnent
determines that continued operaticaof g
facility will exceed the levels speciBed
ia 191.03(b) and shall include
informaticn aecessary for the
Administrater to mske the :
determinations called for Iz 191.04{2).

{c} Requests for allernative stacdards
shall be submitted 10 the Administrater,
U.S. Eavironmental Protection Agency,
gi‘g Street, SW., Washington, DC

10188 EMfective date. ° e

The stenderds (a this Subpert shall be
efTective on Nov_unber 18, 1985 i

Sutpant B—Envlronmental Standards
tor Dispossl

FIILYY Applicadanty, =

[s) This Subpart applies tex

(1} Radioactive materials relessed
Into the accessidle environment es &
result of the disposal of spent aucleer
fuel or bigh-level or transuresde
tadiosctive westes:

(2) Radistion doses received by
wembers of the public as ¢ result of
such disposal: and

{3) Radioactive contaminstion of
certain sources of ground water la the
vicinity of disposal systeccs for such fuel
or wisles. . .

(b] However, this Subpart does not
spply 1o disposal directly into he
ocedns or ocest sediments. This
Subpart elsc does zot apply to waetes
disposed of before the effective date of
this rule. e e )

§191.12 DefiniSoas. !

Unless olberwise indicated In
Subpart all arms shall bave the cama
meening ez in Scbpart A of this Part,

(a) “Disposal systex™ means any
combioation of eagineersd and satural
barriers Bhat isolata speat puclesr el
of radicacuve waste after dispossl

(o) "Wasts,” e5 used in this Subpert,
means any speny puclear fud o
rnudicactive waste tsofated in & digposal
‘ym “e? Te o "

(c) "Waste fona® means e materials
comprisiag the radicactive components
of waste snd eay encapsulating o2
stabillzing matrtx, .

(8} “Barriet™ maans eny materisl or
stucture that prevents or substantially
deleys movement of water.o
ndionuclides toward the accessible -
eavironment For example. ¢ barrier
may be ¢ geologic structure, @ cenister. &
waste forrs with physical snd chemical
characteristics that significantly
decresse the mobility of radionuelides.
er & material placed over and around
wiste, provided that the material or
structure substantislly delays mevement
of water or radionuclides.

(€} "Passive lostitutiona! control™
oeans: (1) Permanent markers placed st
a disposa] site, (2] public records and
erchives, (3] government ownership end
regulations regarding land or rescurce
use. and (4] other methods of preserving
knowledge sbout the Jocation, design.
end contents ef 8 dlsposal system.

() "Active {natitutiocs] conerol”
oeans: %1) Controlling accets o a
disposal site by any means cther \han
pessive lnstitutional coatrols: {2}
performing maintenance operations or

. temedial sctons af a site. (3] controlling

or cleaning up releases from 1 sile, or (4)
meniloring parameters related W
dispasal system performases. .

{g) “Controlled eres™ merns: 1) A
surface location. to be identified by
pessive lnstitvional controls. that
encompisses no more Lhasn 100 square
kilometers 1nd extends kerizontally no
more thas five kilometers in any
dicection from the outer boundary of the
original locaton of the rudicactive
wastes io g disposal sysiem: and {2) the
subsurface underlying such a turface
location. . '

{t) “Cround waler” means water
below the land surfzce (2 & 2one of
saturation. )

(1) “Aquifer” mesns 20 uaderground
’eclop'cd formation. group of ‘

ormations, cr part of ¢ formation that s
capable of yielding s significant arount
of water to & well or spring.

) "Lithosphers™ means the solid part
of the Ear below the surface. including
any ground water coatained within it

(k) “Arcessible environmant™ means:
(1) The auncephery: (2) land surfaces: (3
suwface waters: (4] oceans; snd (3] sl of
the lithosphers that is beyond tbe
controlled ares.

() “Transmlssivity” mesns the -
hydraulic conductivity Integrated ovar
the saturated thickness of an
underground formedon. The
transmissivity of & series of formations
(s the sum of the {naividual .
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. transmissivitles of each formation
" comprising the series. .
© {m) "Community water system™
means & system {or the provision to the
public of piped water for human
consumption, if such system has at Jeast
1$ service connections used by years
round residents or regularly serves at
least 28 year-round residents.

[n) “Significant source of ground
waler.” as uszd in this Part. means: (1)
An agquifer that: (i} Is saturated with
water having less than 10.000 milligrams
per liter of total dissolved solids: (ii) Is
withis 2.500 feet of the land suclace: (iif)
has s transmissivity greater than 200
gallons per day per foot. provided that
any formation or part of a furmation
included within the source of ground
water has & hydraulle conductivity
grester than 2 gallons per day per
square foot and (iv) is capable of
continuously yielding at least 10.000 °
gallons per day to a pumped or flowing
well for a period of at least a year or (2)
an aquifer that provides the primary
source of water for & community water
system as of the efTective date of this.
Subpart '

(o) "Special source of ground water.”
a3 used ia this Pert. means those Class |
ground waters identified in accordance
with the Agency's Ground-Water
Protection Strategy published in August
1984 that: (1) Are within the controlled
ares encox=passing a disposal system or
are less than five kilometers beyond the
controlled area: (2) are supplying
drinking water for thousands of persons
as of the date that the Department
chooses a location within that areq for
detailed charscierization as a potential
site for a disposal system {e.g..in
accordance with Section 112(b}{1)(B) of
the NWPA) and {3) are irreplaceable in
that no reasonable sltemative source of
drinking water is available to that
population.

(p) “Undisturbed performance”™ means
the predicted behavior of a disposal
system. including consideration of the
uncertainties in predicted behavior, if -
the disposal system is not disrupted by
human intrusion or the occurrence of
unlikely naturs! events.

q) “Performance assessment™ means
an analysis that: (1) Ideniifies the
processes and events that might afTect
the disposal system: (2) examines the
effects of these processes and events on

.the performance of the disposa! system:
and {3) estimates the cumulative

*releases of radionuclides. comldedng
the associsted uncertainties. caused by
all significant processes and events.

.These estimates shail be incorporated
into an overail probability distribution
of cumulative release to the extent
pructicabls. . et

) “Heavy metsl” means sll vranivm.
plutonium. or thoriwn placed intc &

' nuclear resctor.

{s) “Implementing agency.” as used In
this Subpart. means the Commission for
spent nuclear fuel or high-level or
transuranic wastes to be disposed of in
facilities licensed by the Commission in

‘accordance with the Energy

Reorganization Act of 1974 and the
Nuclear Waste Policy Act of 1882 and it
means the Department for all other
radioactive wastes covered by this Part

§ 19113 Contalnment requirements.

(2) Disposal systems for spent nuclear
fuel or high-level or transuranic
radioactive wastes shall be designed 16
provide a reasonable expectation. based
upon performance assessments. ths! the
cumulative selesses of radionuclides to
the accessible enviroament for 10.000
years after disposal from all significant
processes and events that may affect the
disposal system shall:

{1) Have a likelihood of less than one
chance in 10 of exceeding the quantities

. calculated sccording to Tablel |

(Appendix A): and

(2) Have & likelihood of less than one
chance in 1,000 of exceeding ten times
the quantities calculated according to
Table 1 (Appendix A).

(b} Performance 13sessments need not
provide complete essurance that the
requirements of 191.13(a) will be met.
Because of the long time period involved
and the nature of the events and
processes of interest, there will
inevitably be substantial uncertainties
In projecting disposal system
performance. Proof of the future
performance of a disposal system is not
1o be had in the ordinary sense of the
word (n situstions that desl with much
shorter time frames. Instezd. what is
required is ¢ reasonable expectation, on
the basis of the record before the
implementing agency. that complisnca
with 181.13 (¢) will be achieved

§ 191.14  Assursnce requirements.

To provide the confidence needed for
long-term compliance with the
requirements of 191.13, disposal of spent

nuclear fuel or high-leve or transuranic *

wastes shall be conducted In
accordance with the lollowing
provisions, except that these provisions
do not apply to facilities regulated by
the Comumission {see 10 CFR Pert 60 for
comparable provisions applicable to
fecilities regulated by the Commission):
{a) Active institutional controls over
disposal sites saould be maintained for
as long & period of time as {3 practicable
after dispossl: however, performance
assessments that assess fsolation of the
wistes from the sccessible environment

shall not consider any contributions
from active institutional controls for
more than 100 years after dlsposal

(b) Disposal systems shall be
monitored after disposal to detect
substantial and detrimental deviations
from expected performance. This
monitoring shall be done with
techniques that do not jeopardize the
isolation of the wastes and shall be
conducted until there are no significant
concerns to be addressed by further
monitoring.

(c) Disposal sites shall be designated
by the most permanent markers,
records, and other passive insUtutional
costrols practcable to indicate the
dangers of the wastes and thele location

(d) Disposal systems shall use
difTerent types of barriers to {solate the
wistes from the sccessible environment
Both engineered and natural barriers
shall be included

{e) Places where there has been
mining for resources. or where there (s @
ressonable expectation of exploration
for scarce or easily accessible resources.
or where there is & significant .
concentration of any material that is hot
widely available from other sources.
should be avoided In selecting disposal
sites. Resources to be considered shall
include minerals. petroleum or natural
gas. valuable geologic formations, and
ground waters that are either
irreplacesble because there is no
reasonable zltemative source of
drinking water available for substantial
populations or that are vitsl to the
preservation of unique and sensitive
ecosystems. Such places shall not be
used for disposal of the wastes covered
by this Pert unless the favorable
characteristics of such places
compensate for their greater likelihood
of being disturbed in the future.

(N} Disposal systems shall be selected
s0 that removal of most of the wastes is
not precluded for a ceasonable period of
time after disposal

§ 191,18  Incividusl protection

Disposal systems for spent nuclear
fuel or high-level of transuranic
radioactive westes shall be designed to

rovide & ressonable expectation that

or 1,000 years after disposal
undisturbed performance of the disposal
system shall not cause the annual dose
equivatent from the dispossl system to
any member of the public in the
accessible environment to exceed 25
millirems to the whole body or 78
millirems to any critical organ. All
potentisl pathways (associated with
undisturbed performance) from the
dispesal system 10 people shall be
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considered. Including the 2ssinption
thst individuale consume 2 lilers pef day
of drinking water from any significant
source of ground water oulsi e of Lbe

rontrolled area. - :
§ 19038 GQround water protection  *
nQutrsmenta, e

(s) Disposal systems for spent nucless
fuel or high-level o ransuranic
radiosctive wasics shall be designed lo

rovide a reasonable expectation that,
'or 1,000 years alter disposal -
undisturbed performance of the disposal
system shall not cause the radlonuclida
concenirations sversged over any yest
In water withdrawn kom tny portion of
a special source of ground weter to
excaed .t

(18 !lcocun'u per liter of radium-228
snd ndium-228 . e

{2) 18 plcocuries per liter of alpha-
emitting radlonuclides (including
radium.228 end redium-228 byt
excluding radon) or

(3) The combined concentrations &f
radionuclides that emil eithes beta or

gamma radistion that would produce g -

snnual dose equivalent to the total bedy
ot any Internel organ greater thas ¢
millirems per year if an individual
consumed 2 liters per day of drinking
wafer from such & source of ground
water. o

(b} If eny of the sverage eanual
radionuclide concentrations exisling ln &
special source of ground water befors
construction of the disposal system
slready exceed the limits Ia 191.16{a).
the disposal eystem shall be designed to

rovide & reasontble expectation thet,
or 1.000 years sfter disposal. |
undisturbed performance of the disposal
system shall not increass the existing
average annusl radionuclide
concentrations i weter withdrawn from
that special source of ground water by
more than the limits established In
181.16{s). ..

§ 1117 Altermative provisions for
dsposal. .

The Adminjstrator may, by ru..
substitute for any of be provisions of
Subpart 8 slternatve provisions chosen

. after . . ...

{¢) The alternative provisions bave
been proposed for public comment in
the Fedara! Regliater logetber with .
Informsation describing the costs, risks,
and benefits of disposal in accordance
with the elternative provisions and the
reasons why compliance with the .
existing provisions of Subpart B appears
nappropristes | | . . .

(b) A public comment period ol st
leasst 90 days hes been completed. .
during which an opportunity for public
hearings in afTected arens of the country
has been provided: and

{c) The public commenls received
have been fully considered In
¢eveloping the final version of such
allemnative provisions.

181,18 Effective data.
The standards In this Subpart shall be
efflective on September 19, 1988,

Appendix A—Tabla for Subpert B

Tasct 1. —~ROLEASE LincTs 204 CONTANMENT
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Applcation of Table 1

Nots & Units of Weste. Tha Relesss Liznits
B Table 1 spply to tBe smrunt of wastes ia
any ene of the [clowing

(¢) An smeunt of spant nuclear fuel
cuntzining 1.000 mevic lons of heavy qietsl
(ATHM) exposed 16 & bumup betweea 23.000
megawatt-days per metric loo of heavy metal
CIWA/MTHM) and 40.000 MWA/MTIHOV:

{b) Tha Bigh-laval radicactive wastes |
genersied fom reprocessing esch 1.00

. MTHOM exposed 1o & bumup between 25.000

MWE/MTHM end 40.000 MWI/MTHM:
(¢} Each 100.000.000 curies of garmms or

* bets-emitting redicnuclides with hail-lives

grester than 20 yesr but leas then 100 years
{for use as discussed ia Nota S oz wmith
paterisls that are «dentified by Be
Comumission a3 high-leve} radicactive wasts
In sccordents with past B of the deflnitica of .
bigh-level waste la the NWPA)X

{d) Esch 1.000,000 curies ¢f other :
radionuclides (Lo, grmuma or bets-emitters
weith hall-Uves grester thas 100 years or any
eiphs-emitiers with halllives greeter Ban 20
years) ({or use 3 discussed a Note § or with
matenals that are Identified by the

. - P ’

Commission as highJevel radicsctive waste
{n accordance with pant B of the definition of
digh-level waate In the NWPAY or

(¢} An smount of ansureruc (TRU) wastes
containing ene mullion cunies of siphs-
emitting transuranic rndionuclides with half-
lives grester than 20 years.

Nots & Relecse Limits for Specific
Dispesal Systems. To Savelop Relesse Umits
lor ¢ panticuler disposel system. the
quantities in Tedle 1 shall be sdjusted for the
smount of waste included in the dispossl
system compared 1o Ihe various unils of
waste defined in Note 1. For example:

(2) If & particular dlaposal system .
contained the Righ-Tevel wastes trom $0.000
MTIIM. the Release Limits for that system
would be the quantities in Table t multiplied
by 50 (30.000 MTHM divided by 3.000

(5111 & particlas dlsposa! system
contzined thres milllon curies of alpha-
amitting trsnsuranic westas, the Relesse
Umits (or (5at systemn would be he quanuties
{a Table 1 multiplied by thres (thres milllon
curies divided by one million curies)

(¢} If & particular disposs! systenn
contained both Ba high-level wastes from
$0.000 MTHM and' $ millien curies of slpha-
emitting transuranic wastes, the Relesse
Limits for that system would be the quentities
iz Table 1 multiplied by 8% .

$3.000 MTHOL $.000.000 curies TRU s
+
1.000 MTHM | 1.000.000 carfes TRU

Nots & Adjustnents for Reoctor Fuele with
Different Burnup. For disposal systems
containing rvactor fuels (or the high-level
wastes from resctor fuels) exposed 16 an
sverage burnup of less thag 23.000 MW4/
MTHM ot grester than 40.000 MWdI/MTHM
the units of westa deflned in (a) and (d) of
Note 1 ahall be sdjusted. The unit shall be
multiplied dy the eatio of 22000 MW/
MTHM divided by the Aiel's scrual sverage
burmup. except that & valug of $.000 MWd/ -
MTHM may be used when the sverage fuel
bumnup is below $.000 MWE/MTHM and o
value of 100,000 MWA/MTHM shall be used
when the sverzge fuel burmnup is above
100,000 MWd/MTHM. Thais sdjusted ualt of
waste shall then de used in daterminit; Ba
Relexse Limits for the disposal system.

For exampletf & particulsr disposal
sysiem contained only high-leve] wastes with
an aversge burnup of 3.000 MWJI/MTHM. the
'bu:l ol waste for that disposs! aystem would

b
1,000 MTHM x “ )

U that d;opoul n'yum contained the high-
level westes from 60.000 MTHM (with oz
aversge bunup of 3.000 MWd/MTHM]). then

=400 MTHM °
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- the Release Limits for that system would be
“ tha quanUues in Table 1 multiplied by tex:

60000 MTHM
8000 MTHM

. which is the same ¢x

| 600 NTHM (3000 MWd/MTHM)
1000 MTHE X (30.000 MWE/MTHM)

" Nete & Treatment of Froctionetad High
Level Wastes In somae cases. 8 high-level
waste stream lrom reprocaasing spesnt
nuclear foe! may have been (or will be)

* separsted jolo two or more high-level waste

components destined for different disposal
systems I such cases, the implementing
sgency may slocate the Relesse Limit
nltiplier (based upon the original MTHM
and the sverage fuel burnup of the high-level
waste stream) among the vanous dispossl
systems ag it chooses. provided that the total
Release Umit muluplier used [or that waste
stream st 2ll of ita dlsposel systems may aot
axceed the Relesse Limit multipler that
- wosld be raed if the entire waste sTeem
were disposed of in one disposal system.
Note & I'rectment of Wostes with Poorly
Konown Burnvps or Original MTHM. In some
cases. 3 records sssociated with parsticular
high-level waste streams may not be
adeguate o sccursiely determine the origiaal
meine tons of hesvy metal ia the rescior fuel
thet crested tha waste, o to determing the
average bumup that the fuel was exposed to.
Uf the uncertaintics are such that the original
smount of heavy metal or the sverage fusl
bumaup lor perticular Bigh-level waste
stresms cannot be qoastified. the units of
- waste derived from (3) and (b) of Note 1 shall
nc longer be used. lnsfesd. the units of waste
defined la (¢} and (d) of Nota 1 shal] be used
for such high-leve! waste steams if Be
uncerteinties ia such formatioa show s
rsnge of values 1o be associated with the
criginal amaamnt of beavy metal or the
sversge heel burnup. ben the caleulationa
descnbed iz previous Notes will be
" conducied using the values that result in tBe
sthallest Releass Limita, excapt that e
Release Limits need 8ot e sosller thzn
thoss that would be calculated using the units
- of waste defined in {¢] dad (d) of Note L.
Note & L/rs of Relecse Limits o
Detgrmine Compliance with 191.13 Once |
relesse Nmits foc a particuler disposal system
bave been determined ie sccordance with

e Notes 3 through & these release Uimits shall

.be used 1o determune complisnce with tha |
requirements of 191.13 as lollows. In cases
where ¢ mixture of radionuclides is projected

"o tg be relessed 10 the sccessible environment,

the Himiting values shall be determined a3
follows: Fue esch radionuclide in the mixture,
determine the ratic between the cumulative
releste quantily profected over 10.000 yesrs
a2 Ne Kmit for thet radfonuclide as

* determined from Table 1 and Notea 1 through

& Tha sum ¢f such ratics [or sll the

radionuclides in themixture mey not exceed

. one with regard to 191.13{s)(3} and may not

exceed teny with regard to 191.13(a)(2).

.

For example. if radionuclides A B and C
+ sre profected 10 ba released in amoants Q..
Q. and Q, and il the applicable Releasa
Limits are RL,. RL, and RL, then the
cumclative relesses over 10.000 yaars shall
te limited 30 that the following relstionship
existae’ M
QL Q Q
— 441
R, R, RL

Appendix B—Guidaoca for S |
tmplemeatatioa of Subpart 8

{Note: The supplemantal information la this

sppendix is not aa integral past of 40 CFR
Purt 191, Therelore. the implementing
sgencies are not bound to follow this

idanca. However, it is included becavsas it
describes the Agency’s assumplons
regerding the mplementation of Subpant B
This appendix will appear in the Code of
Feders! Regulations.}

The Agency belleves that the Implementing
agencies must determing compliance with
£§191.13, 191,18, and 191.16 of Subpart B by
evalustizg long-term predictions ef

“system performance. Determining compliznce

with § 181.13 will 2ls¢ involve predicting be
likekhood of eveats and processes that may
disturb the disposal system. In meking thess
tanous predictions. & will e appropriats for
Ge implementing sgencies to make use of
mh'z’: cc:lnglu conpulations! models
snalytical theories, and prevelent expert
Judgment relavant 1o the aumerical

jctions. Substantisl vncerisindes are
Ikely 10 be encountered In uaking these
gredictions. In (ect, sole reliavce ou these
aumerics! predictions o determine
complisnce may not be appropriate: the
inplemanting agencies nay choost o
supplement such rndicuom with qualitatve
judgments es well. Becaesa the procedures
for detarmining complianca with Subpart B
Yeve not been formulated and tested yet, this
sppendix te the rule indicstes the Agency’s
assunptions regarding ceraain {ssues that
my arise whes implementing § 191.13,
19113, and 161.168. Most of this guidanca
applies to any type of &isposs! systam for the
wastes covered by Uiz rule. Howaver,
severs] sections spply enly te disposal ta
mined geologic repositories end would be
ineppropriate for other types of disposal

systems.
Comsideration of Total Disposal Systen.
When predictiog disposa! system .
performance, the Agency assumes that
reesonsble projections of the protection
sxpecied fom oll of the engineered and
natural barrfers of ¢ disposal system will be
consideved Portlons of the dispaosel system
should not be disregarded, even if projected
performance is uncertzin, except for portions
of the system that meke neglipible
contridationg to the cverzil isclaticn
provided by the disposal system.

Scope of Performence Arseniments.
Section 191.13 requires Ihe implementing  *
agencies to evaluate compliancs through
perforrance sssessments as defined in
1 191.12g). The Agency sssumes that such
performance sssessments need nol consider

categories of cvents or processes that are
estimated 10 heve less then one chanez in
10.000 of eccurring ever 10.000 years.
Furtbermore. the performsnce 33sesaments
need not evaluate in detasl the releases from
tfl events and processes estimated 10 have ¢
greate likelihood of occurrence. Some of
these events and processes may be omilted
from the performance assessments if there ls
& ressonable expectation that the remaining
grobsbility distnbution of cumulative
refesses would not be signilicantly changed
ty ruch omilssicns :

Cemplicnce with Sectioa 191.13. Tha .-
Agency s3sumes that, whenever practicabls,
the implementing agency will assenble all of
tha results of the performance assessments 10
determine complisnca with | 191.13 jato &
“complemantary cumulative distributica
function® that Indicates the probadility of
exceeding various lavels of cumulative
ralessa. Whan the uncertainties in
parameters are considered {n & performance
assessnent, the effects of the uncertzisties
considered can be Incorparated inte & single
such distributicn function for each disposal
system considered The Agency sssumas that
€ disposal system can be considered to be in
compliance with § 191.13 I this single
distribution function meets the redutrements
of §191.13(s) ot

Complionce with Sections 191.15 ead
191.18. When the uncartainties 1 undisturbed
performance of & disposal system are
considered, Gig implemeniiog sgencies need
not requise that g very large percentage of the
ringe of esticated radiation exposures ar
radionuclide concentrations fall below limits
established in 1§ 181.18 end 191,168
fuspectively. The Agency assumes that
tompliance can be determined basad upon
“Des! estimate” predictions (¢.g. the mean or
the aedizn of the 2ppropriate dstribution,
whichever is Righer).

Iratitutional Contrels. To comply with
§ 191.14{s). tha implementing sgency will
sazume Uat sone of the activa instituticasl
contrale prevent or reduce redionuclide
relesses for more than 100 years alter
dispcssl. Howerer, the Federal Government
is commined to retaining ownership of all
disposal sitea for spent nuclear Nuel and high-
leva! ¢nd tansurenic redloactive wastes and
will estsblish eppropriate markers and
receeds. constatent with § 191.14(¢). The -
Agency sssumen that, as long a3 such passive
institutiénal controls endure and are
understood. they: (1) can be effective ln
deterring systematic or persistent
sxploitation of these disposal sites: and (2}
can reduce the kelitdod elinadvertent,
intermitient human Intrusion to a degree o
be determined by the implemgnting sgency.
Howwver, the Agency beligves that passive
institutions) controls can naver be sssumed
1o eiminate the chance of insdvertent and
intgrmittent humasn lotusics into these
disporal sites.

Considaratios of Inedvertaat Humaen
Intrusion iote Ceclogic Repositones. The
thost speculative polential discuptions of &
mined grologic reporitory are those
associsted with inadvertent human lntrusion.
Some types ef intrusion would hava virtuslly
0o effect on & repository’s containment of
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" waste. On the other hand. It Is possible’to
conceive of Iatrusions {iavolving widespresd

" societal loss of keowledge regarding .

- redioactive wastes) that covld resull in mejor
. disevptions that no reasoneble repository
stlection or design precavtions eorld
sifeviate. The Agency believes that the most
productive consideration of inadvartent
tatrusion esncerns those realistc posnibilities
- that may be uselully mitigsted by reposilory
derign, site selection. or use of passive
controls [s1though passive institytional
controle should aot be sasumed 1o completely
rule out 1he possibility of lawusion)
Therelore, Inadvertent and Intenmittent
Iatrusion by explorstory drilling for resources
{other than sny provided by the disposal
system itself] can be Lo most severs
intrusion scenaric essumed by the
implementing agencies. Furthermors. tha
unplementing egencies cas essumy thst

" pansive Instiivticna! controls or he inbudeny’

own explorstory procedures are sdequate for
the intruders 1o socn detect ¢r be wamed ef,
e Incompaibility of e ares with thalr
activities, .

Frequency end Seventy of Inadvertant
Humon Intrusion into Ceologic Repositories.
The implementing sgencies should considar
e elTects of each particular disposal .
system’s site, design. and pessive
tnatitetional controls in Judging the likelihood
and consequences of such inadvertent
saplorstory drilling. However, the Agescy
easwnes that the likelihood of such
{nadvertent and {ntermiitent drilling need not
be taken 1o be greater han X barsholes per
squsre kilometer of reposilory sree pes 10.000
years for geologic repoitories in proximity o
sedimentary rock formations, or mors thaa §
borsholes per square kilometer per 30,000
yeurs {oc rupotitories fa other grolope

formations. Furthermore, the Agency sasumet
that the consequences of such inadvertont
dnlling necd net be tssumed to be more
ssvere than: (1) Direct relesse to the land
surfsce of all the ground water Ia e
repasitory horizon that weuld prompuly flow
through the newly erested borebale to the
surface due to nalwal lithestatle pressure—or
{if pumping would be required (e raise water
10 the surfsce] relcase of 200 cubic meters of
gound weler pumped 10 the surface if bat
©uck walsr is resdily availsble to be
pumped: and (2) cravon of & ground water
flow path with & permeabslity typicsl of &
borehols filled by the soil o gravel that
would no:mally settle Intg ea cpen hole over
time—not the Emubiluy ol s carehully
seslsd boreho
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