o 'REGULATORY DROP TESTS PLANNED _

FOR A MODEL TRANSPORTATION CASK

- The DEpartment of Energys Offlce
of Ciyilian Radioactive Waste -~
Management (OCRWM) has beén
_developing ‘advanced-technology’
"high-capacity legal-weight truck

casks that will be used to transport

- spent nuclear fuel from commetcial

not accommodate rail shlpments
This fall, regulatory, drop tests of
- a model cask will be performed -
‘at Maxwell Laboratories, Inc,, in
San Djego, California. g

General Atomlcs (GA), under con-:
tract to OCRWM, is currently devel- -, .
oping the GA-4 and, GA-9 legal-

o weight truck spent nuclear fuel

shipping casks. The total £TOSS

. vehicle weight, that is, the weight -
- . of the loaded cask, tractor, and traller
nuclear power reactor sites that can-

is Iess than 80,000 pounds, thereby -

, av01d1ng the necessity of overwelght

pertmttmg for hlghway transport.

- The spent nuclear fuel casks, Wthh
. are heavy thick-walled steel contain- -

ers, are being designed to withistand
severe thermal and impact loads ~ -
‘typical of transport dccidents. Some

/4. of the cask designs include lead

. Workers c;séemlJ'lihg the
.~ GA-4 half-scale cask model

- or depleted uranium for radiation

shielding. As part of the design pro-

" cess, the cask designer must submit -
. aSafety Analyisis Report (SAR) that
.justifies the structural, thermal, con-

tainment, criticality, and shielding .

. integrity of’the cask, to the U. S.
_ ‘Nuclear Regulatory. Commlssmn K

(NRC). The NRC performs an inde-

"pendent evaluation of the cask design,
- and, based in part on the information

in the SAR, certifies the de51gn -

_ A seties of rigofous hypotheucal acci-
_dent events was developed to demon-

strate and verify the performance of

. the cask design (accident conditions.
* are described in- the Codeé of Federal

Regulatxons 10. CFR Part71). Tor ~

K “Cask” contmued on page 2
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K “Cask” contmued from page 1

analyze the casks General Atomics
-~ ~has been using sophlsucated com-:
- puter models to simulate loading

- condmons resultmg from the hypo- -
- thencal atc1dent events; The results-

~ of computer models of the cask-are
) compared with acceptance cntena
~which are based on estabhshed
desrgn practices, . c

In addmon to these mathemancal
’ models englneers -are preparing-
to petform drop tests at Maxwell -
__Laboratories in. San Diégo using:
" -a scale model of the GA-4 cask”
design." A scale of one-half was

" selected for.the model. Although,”

- .a smallet one-quarter scalé model
.. would satisfy scaling laws, it

would present significant fabn-- S

cation challenges

The GA:4 half—scale model rephcates o

.. the following componeiits:.a cask:
_body;a depleted uranium gamma-
_ ‘shield, an inner liner, a fuel support
* structure; closure lid and seals, and-

"~ saluminum honeycomb impact lim-
- ‘iters. To simulate a fuel assembly, -

the model mcludes four dummy-".
- fuel assemblies comprised of -
- 'steel'and aluminum rods. The
- model Welghs 3, 120 kllograms

ST T

- (5'875-ponnds) i approximaftely g
~..3-meters (}17-inches) long, and -
' 'measures approximately 115-ceriti- :

. heters;(45-inches) wide. While'
- the model was, being fabncated
- - valuable manufacturing experience
-"_with the advance technology
" ¢ask was gained: Fabrication. -
 of the scale model and 1mpact
-+ limiters-will be, completed dunng
. October. 1995. - ' RS

. In preparatlon for the regulatory drop
- tests, a steel remforced concrete drop
: pad was: constructed at Maxwell’

* facilities. The weight of the pad

is more than ten times the weiglit

-, of the'model. The pad provides .
. * /an essentially unyielding:surfacé °

for the regulatory tests. When

" the model strikes the, essentlally
- unyleldmg surface, dll the energy -
= of the 1mpact is absorbed by the.

‘ cask model ,

At Maxwell ehgineets w111 conduct

several drop and puncture tests.

. The:cask model'will be dropped

‘from.9 meéters (30 feet) at various®
- ‘orientations onto the test pad,

i
;
!
1
l.

Cw o -"Steel reinforced c_'oncr_ete z'lrop-tes_t'plid_ s

.

. Steel remforcmg rods are piit in place pnor to p pourmg concreté ¢ for the: drop test pad at Maxwell
I.aboratones Inc The drop-test pad 51mulates an essentxally unyxeldmg surface

-vfollowed by a drop onto a steel
- rod from a:1-meter (40-inch)

height. Deformation, strain, and

. acceleration data will be collected
| - at various points on thie cask. These o
data will be used to verify the cask '
o desrgn analyses The results of -

these-tests should generally demon-

strate the conservatism.of the '
- analytical methods used to show
:. that the cask design mniéets the ]
", NRG regulatory criteria. Although

the casks are de51gned by analysis -

.. and structural tests are not requrred

by NRC, the results will provide-

© important information supporting -
* prompt-certification of GA-4 and
" GA-9 tiuck casks .

Scale-model testmg is expected to -
: reach completlon in 1995. m

“1
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IMPLEMENTATION PLAN FOR’ THE ENVIRONMENTAL IMPACT STATEMENI
FOR A MULTI-PURPOSE CANISTER SYSTEM FOR = . :
MANAGEMENT OF CIVILIAN AND NAVAL SPENT NUCLEAR FUEL ISSUED

. _The U.S. Department of Energy’s E

(DOE) Office of Civilian Radioactive
Waste Management (OCRWM) is
preparing an Environmental Impact
Statement (EIS)-for a proposal to
develop a standardized container

system for the storage, transportation,

-"and disposal of spent nuclear fuel
from commercial and naval reactors.
The Notice of Availability for the -
‘Multi-Purpose Cariister Environ-
mental Impact Statement Implemen--

- tation Plan, also known as the MPC
EIS IP, was pubhshed. in the Federal
Register on August 30, 1995. The
Implementation Plan records

. the results of the scoping process,

and 'serves as a plan for the prepara- ~
tion of the EIS, Copies of the Plan .-

. were distributed to approximately
1,200 stakeholders and 22 DOE

- Public Reading Rooms. Additional
copies can be obtained by calling

1-800-672-3304.

" AnMPCisa me_talﬁc'ontai,ner that

can be loaded with spent nuclear "
fuel assemblies, sealed, and placed
into a transpottation cask fer ship-

_ment and inside separate overpacks -

for storage and disposal. MPCs

would be made available to nucléar |

utilities for cornmercial spent nuc- .
lear fuel and to the Idaho, National

Engineering Laboratory for naval, -

spent nucléar fuel. »

AnElSisan env1ronmental docu—

"ment required to comply with'the -
. National Environmental Policy
Act-(NEPA), DOE’ regulations

* implementing NEPA, and the .
" Council of Environmental Quality’s
regulatlons for 1mplement1ng NEPA.
The NEPA: process, as defined:in
these laws and regulations, requires
preparation of an EIS for proposed
Federal actions that imay-signifi- -
cantly affect the human environ-
ment. The NEPA review process

-

', prov1des opportumtles for public
participation in the scoping for;

 "and review of, an EIS. o
In late 1994, OCRWM helda'

series of publi¢ meetings to define"_
the scope of the EIS for the MPC

~ system. During the public scoping

’ period, OCRWM received more -
. than 2,800.comments from approxi-
" mately 400 sources. The greatest -
number of comments focusedon *© -

- issues related to'transportation, -

imaterials, manufdcturing, regula-

tory requirements, and public health - .

and safety. As a result of the com--

" .. mentsreceived, three key changés
*  were made in the scopé of the EIS.
The first two changes were adding

two additional alternative systems
to bé considered in'the EIS; the

- third was the expansion of ,_the EIS .
to include naval spent nuclear fuel, - -

- .:The MPC EIS.IP-consists of the 7
following secuons

* W Description of the scope of "

. _the EIS

5 o [ : Dlscussmn of other EISs and

Environmental Assessments
" Telated to spent nuclear fuel o
- ‘I,.and the Nevada Test Site

. Descnpuon of the purpose

N and need for acuon

.m Summary of the scoplng activi-.

ties and public participation in
- the EIS scoping process

o Descnpuon of the proposed

action and alternauves

: 8 'Identlﬁcanon,of cooperating
L 'and consulting agencies™*

“Caniister” continued on page 12~
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o The most recent-report from the
-* Nuclear Waste Technical Review -
. Board (the Board), issued-on- March
. 31,1995, 1nc1’uded 16 specific recom-
- ..mendations for the’ Civilian Radio-
, active Waste Management program
' -"These Trecommendations addressed

* various aspects of the programi,

A -'\mcludmg the continued develop-

ment and: art1culat10n ofa Waste
isolation strategy, a rep051tory

" thermal loading straiegy; testing

o responds formally toallof the -

-'requlrements pl’lOI‘ toa 51te—su1t~ o" %0

ab111ty decision, the management

- -and constructlon of an exploratory

(NWTRB) UPDATE

studies’ faclhty, rep051tory requlre-

" ‘ments for defense Waste, revised. -

* total system life cjcle costs, and
.the use of total system performance -
_assessments to- gu1de site character-
ization and to set priorities. These

. recommendations, along-with other, -

 comments, and suggestions made

by the Board, are being addressed,

. bythe Civiliani Radloactlve Waste L
. Management program

. Since Apnl 1995, the' program has :. .
- interacted with the Board in open . ..
- pubhc forums at WO, Full Board

2o 0
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NUCLEAR WASTE TECHNICAL REVIEW BOARD

meetmgs and four Panel ‘meetings.
Topics discussed during these . -

. meetings included the status of the’
- exploratory studiés fac1hty, repbsr—
* tory‘operation and conceptual

design; rep051tory hcensmg, an

-.independent management and-

financial review of the Yuccd Moun- )

. tain Project, fracture flow and trans-
- port in arid regions; system safety, . -
"‘human factors; transportation,
_*engmeered barrier systems, and

- perceived risk. ‘During the Apnl
"> 19, 1995, Full Board meeting, Dr."~
. Damel Dreyfus Drrector of the '

" | The Nuclear Waste Technical .

ReviewBoard (the Board). was |
established as an mdependent
Federal entity by the Nuclear
Waste Policy Act of 1982,as-" °
*‘amended. The Board is: responsxble
-for evaluating the technical and-

. undertaken by the Office of C1V11~

| 1an Radioactive Waste Manage-."  * inembers were appointed by Presz- :

- Dr }effreyj Wong of Cahforma
s currently responsible for the- -
o ;»f . ‘Office of Scientific Affairs within_
s~ the Department of Toxie Substances
.. Control of the California Enyirofi-,
-ental Protection Agency. He has

ment (OCRWM). It is required -

* and the Secretary of Energy at- -

least twice each year. To date, the ’
‘Board has issued 11 reports that -

_ méndations: The Department

. Board’s recommendations, and 1ts X
responses are riormally printed as -

quent report

i into seven panels of two or more

. an open forum to hear tesnmony
from program participanis and -

. <] to reportits findings, conclusrons
") and recommendations to Congress .

have included 143 specific TeCom- ",

an appendrx in the- Boards subse- o
* tant for Energy and Environment
" to Senatgr Daniel Patrick Moymhan.

IR Py Dr i
" diverse techmcal and screntlflc Sy o ok Cohon has P erformed extens

*_|:activities, the Board is orgamzed

To facﬂltate its review’ of OCRWMS: '

“Board members. These pahelsand )
the Full Board meet penodtcally i~

f;f; handhng, accountablhty, hippmg
other parnes and o dlSCUSS vanous i 15 ,

THE NWTRB

- - aspects ‘of QCRWMS waste’ manage~ B

", “ment and disposal program, The~
_Boards meetings provide an oppor-

w ff'f; tumty for OCRWM to dlSCuSS its

wert several ‘changes. Three new ™

"dent Clintorron June 29; 1995:

. Jared L..Cohon, JohnW Arendt
and]effrey] Wong 7

", Pri jared L. Cohon of Connecud'
" gutis currently-the Dean of the ...
- 'Sthopl of Forestiy and Environ-
, '}}4 .. mental Stiudies.at Yale University. .
. Heisa national authonty inthe” . .
. area of envirohmental systems analy
- sis and water resources, and has pre-

vidusly served as Legislative. ‘Assis

a pnvate consultant wrth extensive 2

:“experience-in uranium processing,”

“

""rtworked with Umon Carblde asa
e - - senfor enginéer for nedrly 40 years.
At Union Carb1de, he provided tech-

‘nical and management assistance .

- in the field of uranium ennchment .
. recommeudanons early m the dem- A
< sion-nakin process. - . '

scientific validity of the activities - - f:.'l'hxs P

‘operations, standards waste man-.’

.. agement; reactox activities, quahty

'mer,’the’Boar& - der-' assiirance/quality control, uranium

handling, shipping, and safe-:

: guards/accountablhty

served:as the Science Advisor to °

~ - the Director-of the Department of
. Toxic Substances Control,and has
‘more than 16 years of expenence
in-the area-of toxicology, including.

,sessment of risks associated with”
exposures at hazardous waste sites
and fac1ht1es

Other recent changes to the Board i

‘staff include-the appointment'on *
July 24, 1995, of Michael Cairoll
as Director for Admlmstrauon, and -

the retifernent—after 32 years of
Federal service—of Dennis G.

‘Condie, Deputy Execuuve Director, .

: 'effecnve August 30, 1995 "
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Office of Civilian;Radioac'tive Waste - - -

"Management (OCRWM) discuissed
OCRWM’s current plans, and outlook:

" Iri*his remarks, Dr. Dreyfus made the’ "

. followmg key points.
Technical Issues -

Dr.-Dréyfus stated that OCRWM rec-' -

ognizes | that many of the fechnical .
strategies to address complex issues
facing the program are not fully .

" developed. He noted that the Board’s .

recent letfers specifically hlghhghted :

two recuirent themes: (1) the need”

. forabetter artlculated waste isola- -
tion strategy, and (2) abetter defini- °
tion of OCRWM’s thermal loadtng )
stiategy. A third issue, which has
become more prominent as a result

of the publicity- it-received in The New: -
York szes was cntlcahty safety

Dr. Dreyfus stated that OCRWM
“must re¢ognize that, in moest cases, "
definitive positions on the crosscut— ,
ting strategies have'not yet been-,”
established. In our‘publications - |
" -and briefings, we are still presenting

. working hypotheses, which-are-being -

- refined or revised as greater under-

" standing'is gamed We expect that

. we will have to modify our current
strategies as new:data are obtamed
and analyzed ”

Waste Isolation Strategy _
“With regard to OCRWM’s waste .
isolation-strategy, Dr. Dreyfus -:

" explained that OCRWM is defm— .

ing its strategy to a level of detail

- that is sufficient enough to'enable

" - an educated observer to understand
the rationale for decisions related -

to design and site. characterization
activities, OCRWM will use this .

' strategy to focus site characterization-
activities on the-key uncertainties it
faces in evaluating the sultab1hty of

the site and designing the repository. .-

. The stratégy will utilize a defense-
*"in-depth philosophy consistent with

the U.S. Nuclear Regulatory Commis- _

" sion’s regulations. The capabihnes of
the natural system, as well-as engi-

neered systems, will be utilized. Dt.” -*

‘Dreyfus noted that OCRWM’s goal
“to deVelop a.waste package e

that will prov1de contamment of
the radronuchdes for well in excess
0f'1,000 years with a high degree of .

_'confldence and which will provide -
gradual release thereafter.” He went |

. om to say that “thé greater integrity * .
intended for the engrneered system;

which is consistent with’ the Board’s

. ‘recommendatlons has led to some

concern that we aré de-emphasizing .

. comprehension of the natural barri-
_ ers. We are not. Engineering'solu- .
tions are not likely to replace . - .

reliance i upon the natural environ-

* ment over thé very long term.”

Cntrcallty Safety R R

" * On-the topic of criticality safety, Dr..’
" Dreyfus stated that the'Los Alamios -

. debate and-the recent New-York Times
article raised the criticality issue
to national v151b1hty “Criticality con-

. trol, of course, has always beena..

considération in our program. It is

requlred by regulat1ons for the entire. -

waste management: cycle: storage,-

_ transportation, and for disposal for-
-the period of substantially complete -

containment:in the waste package .

-, -and longer-term aftet containment ‘
may be lost. The issue raised in the

current debate—selectlve accumula- -
tion of fissile isotopes into a critical-

" . .mass in a geologic repository set- .
*. ting—was thé subject of studies -

as early'as 1978 and 1981. It isnot

a newly dlscovered concépt.” Dr. -~
Dreyfus went on to say that * ‘certainly,
the ctiticality issue. must be resolved

in the desrgn of a reposrtory

’ _OCRWM Wlll closely follow the
-ongoing scientific debate, noted
. Dr. Dreyfus. The discussions thus -

fat involve a variety of evaluations.

- " of the risk involved in the geologtc :
dlsposal of weapons matenal

“Dr. Dréyfus.stated that OCRWM
-“intends to take seriously the pos+ ™
sible-risk of nuclear explosmns in*
‘the proposed Yucca Mountain- ’

- repository™and that the topic will .
be included in OCRWM’s evalua-

tion of long-ferm ‘criticality control,

. OCRWM will.conduct whdteyer -
. technical work is needed in its pro-

.-line responsibility of d
~Yucca Mountain site, and indeed,
.o the: general concept is stiitable for

©* . gram to'resolve the'issue. K it turns”

out that there is a non-negligible -

" risk, OCRWM will evaluate it and

act accordmgly, to ensure protection -
of the public health and safety and
the env1ronment

il In concludmg hrs remat, (3 to the

Board, Dr. Dreyfus state l that-
OCRWM is “charged rh the first
ciding if the

géologic Storage, mal.es sense for

- - the Nation. We-mus.. malntaln a -
.~.” skeptical and objec.ive viewpoint
.-about all ofthe i issiies until we have

satisfied ourselve/; Then, if-we are

_satisfiéd, we haye a respon51b1hty
. to desrgn and froposé the best pro-
. ject that we cxii coniceive of, and to6

describe it as objectively and clearly,

. as possible, so that thé final judgment

mdde ih the political and regulatory

arenas will be.an 1nformed Judgment -

" “The’ proper relatlonshrp between -
this program, its advisors and regu-
- lators, and the public, ‘ought to be
 one of collaboration on the first
* determination that we must make— -
- téchnical site suitability in 1998. The 5
' relattonshlp ought not t6 be an adver-
" sarial orie; in which ‘e try'to make -
Tt Work and the over51ght bodres try.

to prove us -wrong. The public’ ‘inter- .

“est deserves the constructive-input -
“of all knowledgeable partlelpants in
. an undertaklng of this consequence

Slnce Dr; Dreyfus® dlscuss1on with

-the. Board at its Apfil meeting, the . -
‘repository.thermal loading strategy
.has continued to-evolve. The pro-.

posed strategy is to focus current.

" design activities on areference -
design thermal load that will permit

* “emplacement of at léast the statutory
* maximum ‘within the primary reposi-

tory area and will produce dry con-

. -ditions‘around the waste packages..
.. The current working hypothesis is
 that an areal mass loading of 80-100
. mmetti¢ tons of uranium per acre will
: satlsfy both repos1tory loading and

"*“Review Board” contrnued on page-9.
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DRY TRANSFER SYSTEM DESIGN UNDER WAY e et
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; The uUs. Department of Energys
.(DOE) Office of Civilian Radlo—

_-active Waste (OCRWM) i is cur- X
2 rently engaged in a cooperative . - ¥
.. agreement with the Electric .

‘ Power Research Institute (EPRI)

" to design a spent nuclear fuel dry
transfer system. The design for -

" . this system is being developed

" by Transnuclear, Inc:, unider a sub-
- contract from EPRI. The system
will enable the transfer-of indivi-

* . dual spent nuclear fuel assemblies

" _from:a conventional top loading .

" .transfer cask to a multl-purpose

" -canister (MPC) in a shielded - ~
*- overpack, or accommodate spent.-
** nuclear fuel transfers between
two: conventronal casks

A dry transfer system has several

". significant appli¢ations and could. ~ |

benefit the Federal waste manage-
_ment system and utilities in a
‘number of ways. It has the - .
potentlal to

N Allow recovery operauons
at shut-down reactor sites . -
_with independent_ spent >
‘nuclear fuel storage -
1nstallat10ns

" W “Provide a means‘for'utilities o5 oo

. that can presently handle
only a truck cask to utilize "
- arail cask

. M Permit the deployment
* . of the Iarger capacity-
. 125-ton MPC at reactor.
“sites that would.other- - -
wise be limited to-the
75-ton MPC '

m Allow transfers of spent
" -nuclear fuel from existing ~
e utlhty on:site storage casks/ *
*.canisters ifito MPCS With-

-

. out retummg to the reactor

. storage pool

M- Support exrstmg or fature
~ DOEand OCRWM. spent":

nuclear firel management o

act1v1t1es )

“On’July 14, 1995 OCRWM pub-
. lished a Federal Regisier Notice
- - titled “Notice of Prototype Spent -
" Nuclear Fuel Dyy Transfer System .
Prolect” (60 FR'36267). That .. .. .
. " notice invited letters of interest
Vin participating with DOE in the’

cooperative project for prototype *

fabrication, demonstration, and/or " : .

licensing of:a spent nuclear fuel

. - dry transfer system currently being’
" de51gned under the cooperative
. agreement | between DOE and EPRI. .
. ~Although the due date forletters *
* of interest was September 22;.
- 1995 (extended from August 30

.

. OCRWM/EPRI Dry T‘ransferSystem .

) 1995 through a second Federal

Register Notice, 60-FR 45710),..
information on the prototype ’

; project can still bé obtained by

contécting Michelle Miskinis,

. Headquarters: Procurement Opera-
- «tions, at the U.S. Department of

Energy, 1000 Independence Ayénue,
SW, Washmgton, D.C. 20585,
Attention HR 561.21. Ms. Mlsklnls N

©.can also be reached at (202)

634-4413. To receive a copy of-
either of the Federal Register™
Notices listed above, contact
the OCRWM National Informa-

" tion-Center at 1-800-225-6972 . .
. (in Washington, D.C., 488-6720) .

or'in writing at 600 Maryland

- ‘Aventie, SW, Suite 760, Wash- .
_-ington, D.C. 20024. The.nonces .
. may also. be obtained through - - .
. the Internet via OCRWM’s Home"

- Page-at http:/www.rw.doe.gov. B
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SECOND EDITION OF THE

OCRWM RESOURCE CURRICULUM Now AVAILABLE

The Department of Energy’s Offtce of
ClVlllan Radloactlve Waste Manage-
ment (OCRWM) recently released .
" the second.edition of Science, Society;
and, Amertcas Nuclear Waste, a four-
unit resource curriculum designed.-.
. primarily for secondary Students .
and their educators ’

¢

For the new school year, a revised
" and updated version of the curricu-

" - lum’s Teacher Guide is now available. °

When revising the curriculum, the
statistical information was updated -

* to make it current through July 1995.
Both the new Teacher Guide and
Student Readers are available to all

-

“Science, Society, and America’s Nue-

. lear. Waste applies science to real-
world events,” said science teacher

Pat DeRoos of Oak Ridge, Tennessee. .-

“Is not _]USt ‘theory, or p1e-1n—the—sky, ’
. it’s reality. These materials are relevant, ..

They allow stuidents to consider the

| ‘politics of science ineveryday life.”: .

! “The curriculum and its supporting

classroom activities and teaching

- materlals encourage discussion and
“thought on a number, of topics, such

as the followmg

Energy and electncrty generatlon

- including electricity produced by :

. nuclear powerplants

[ | Informatlon on sources, amounts
* locations, and characteristics,’
- of spent nucléar fuel a'nd high—
level radioactive waste”

L ) Sources types, and effects of

; radratton .

n ‘ u.s. pohcy for managmg and dis-
" posmg of spent nuclear fuel and

hlgh -level radloactlve waste and
what other countries are domg

0

| Components of the nuclear waste
management system r

-

T teach- eighthfgrade scienice, and we -

discuss environmental issues,” said

- Kathy- Timms of Winnebéro, South
- Carolina. “Nuclear waste management

is becoming one of our top_environ- -
meittal issues. The students we teach
are becommg consumers; they are

_- going tobe voters one day. They need
' to know the scientific background,
. the implications of what nuclear .
.energy is, and the ‘waste it produces

- The four units of Sczence Society and.
- America’ Nuclear Waste can be used

in their entirety or selecnvely, depend- _

- ing-on student background, ability,

“Cumculum contmued on page 13-

To order any of the publtcatzons listed below free of charge, contact the. OCRWM Natzonal Informatron Center at 1~800—225—6972
of, in Washington, D.C., 202) 488—6720 In wntmg, send requests to the Center at 609 Maryland Avenue, SW Suzte 760 o

Washmgton D.C. 20024,

Analysis of the Total System sze Cycle Cost.of the Ctvrllan Radwactwe Wc;ste Management Program, Us. Depart~
ment of Energy, DOE/RW-0479, September 1995. This report doctiments the total system life cycle cost estifnate
of one concept for. the Civilian Radioactive. Waste Management Systém. The concept examined was a surrogate
single repository system using multi-purpose canisters without interim storage.

Implementation Plan for the Environmental Impact Statement for a Multz-Purpose Canister System for Manage-

ment of Civilian and Naval Spent Nuclear Fuel, U.S. Departmient of Energy, DOE/RW-0475,; August 1995. The
Implementation Plan is the Department of Energy's proposal to develop a multi-purpose canister. for storage, trans-
portation, and disposal of ! spent nuclear fuel frorn commercral and naval reactors (see related amcle in thisissue -~ ~

for more’ 1nformat10n)

" Program Funding (fact sheet) U S. Department of Energy, DOEIRW 33OP Revl ]uly 1995 Thls two-mded fact
sheet describes the thrée sources of OCRWM program fundmg and notes the programs accrued revenues as of

- | Septémber 30, 1994.

Spent Fuel Storage Requ,trements 1994-2042, . S Department of Energy, DOEJRW—O431 Rev. L. June 1995. In this"_
docitment, historical inventories of spent nuclear fuel are combined with U.S. Department of Energy projections of
future discharges from' commercial nuclear reactors in-the United States to provide estimates of spent nuclear fuel
storage requirements through the year 2042. Emstmg and future dry storage facrhtles are also” dlscussed

Yucca Mountain PrOJect Why Study Yucca Mountam? To Solve an Environmental Problem U S Department of Energy, ,
May 1995 (playing time: }3:00). This videotape seeks to answer commonly asked questions concerning the Yacca
Mountain Project; and explams the measures being taken to discover whether htgh—level radloacnve waste could be

NEW PUBLiCATIONS

NEW VIDEO’I‘APES

stored safely at the potenttal site’ for the Nanons Exrst reposuory U

-

’
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Science, Society,
and America’s
Nuclear Waste

SECOND EDITION
RESOURCE CURRICULUM

The U.S. Department of Energy’s
Office of Civiliam Radioactive
Waste Management (OCRWM)
curriculum addresses scientific
and social issies related tc the
safe management of spent nuclear
fuel and high-ievel radioactive

waste. For more information, call
1.800.225.6972 (in Washington,
DC, 202.488.6720) or write to the:

OCRWM NATIONAL
INFORMATION CENTER

600 MARYLAND AVENUE, SW
SUITE 760

WASHINGTON, DC 20024
INTERNET:
http://www.rw.doe.gov

FREE OF COMPUTER
CHARGE SOFTWARE

FOUR VIEWGRAPHS

Units “HANDS-ON
MODULAR ACTIVITIES

AND B GRADES
FLEXIBLE 8-12

TEACHER'S FOSTERS

GUIDE SCIENCE
STUDENT LITERACY
READERS m FIELD-

VIDEOTAPES TESTED
W ENRICHMENT ACTIVITIES

’ e OCRWM PARTICLPATES

R IN GLOBAL .95 " .
| INTERNATIONAL CONFERENCE

Susan Sm1th Spec1al A5515tant to the Dlrector of the: Office .
> of Civilian Radioactive: Waste Management (OCRWM),

' spoke on the topic of nuclear waste disposal in the United

N States at the Global ‘95 International Conference held in France on September
_-13. The purpose of the conference. was-to provide an'international technical
. forunt for a global view and assessinent of options regarding the back-end of
- ‘the fuel cycle. of future nuclear systems ‘Speakers from Sweden, Japan and- -
- Switzerland, as well as France part1c1pated ina panel drscussmn '

Dunng her presentatlon Ms. Smith addressed the storage transportatlon
and dlsposal of high-level radioactive waste ini the-United States; provided an-
overview of thie United-States’ radloactlve waste management program; and,

* oulined the challenges facing the program and ‘the. Department of Energy’s

new approach to. meeting them. She also included a brief discussion on the -

. technologlcal advances OCRWM is making'in the areas of waste acceptarice °
.-, andstorage, and in evaluating the scientific and technical suitability of the
" Yucca Mountain, Nevada, site for a geologic repository. Ms. Smith concluded
| her preseritation by addressmg leglslatlve 1n1t1at1ves pendlng in the Umted

- States Congress . . - : '

" Toréceivea copy of the paper Ms Smlth presented tltled “Nuclear Waste

Disposal in the United States;” contact the OCRWM Nat10na1 Information -

| “Center atl 800 225 6972 (202-488 6720 in Washmgton DC)m-. . ..

. and Indian Tribes, through'whose
Junsdlctlons OCRWM plans to trans-. -

“SECTION 180((:) ” INFORMATION AVAILABLE

In a contlnumg effort to include”-
stakeholders in pre-dec151ona1 discus-

sions Whlle carrying-out its fequire-

* . ments 1o provide technical assistance ;
.and funding for training, under
- Section 180(c) of the'Nuclear Waste -
" Policy Act, the Office-of C1v1han 2or 8
.. Radioactive Waste Management i
. (OCRWM) announced to the public;

via the Federal Register onJuly 18,.

B ~1995 supplemental informationon .
options. for policy and procedures o’
. lmplement Section 180(c). A pre- .

vious notice issued on January 3,

|.'1995, briefly described these optlons

for establishing Section 180(¢) -
pohcy and procedures :

The purpose ‘of Section 180(c) is to
- implement a prograni of téchnical
- assistance and funding:to States for
. training for public safety officials of -

appropriate units of local govemment

- port spent nucledr fuel or high-level -

'radloactlve waste. Ihe trammg would
" covér both safe routine transportation
" ..and éinergency’ resporise procedures,

After public commertsin‘response

 to'the July 18] 1995, Federal Register .
..notice are received (the deadline for
) subrmttmg commerts was September - .

30, 1995), OCRWM intends-to pre-

_ " pare a Notice of Proposed Poli¢y and o
" . Procedures for the Section 180(cy
~* program. The pubhcatlon of this .

notice is scheduled- for early 1996

o Any questions’ concemmg the Federal o

" - Register notice should be directed to ~
.Corinne Macaluso; OCRWM at (202) - _

- -586-2837: To receive an information - -

- packet related to Section 180(c);

contact the OCRWM Nationat Infor- S
mation Center at1-800-225:6972-
(202~488 6720 in Washington, D.C.).

- Written requests may be addressed to .

the Center at 600-Maryland Avenue

L TSW, Sulte 760, Washington, D. C.,

20024, or throtgh the Intemet at

' '-http //Wwwrw doe gov m

-
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" WORKSHOP ON - “- +
ROUTING ‘SHIPMENTS, . o707

OP SPENT NUCLEAR FUEL

T o} BE HELD IN NOVEMBER

In Charlotte, North Carohna, on

November 15, 1995 the Council

of State Governmenrs Midwest-
 ern Hrgh-Level Radioactive Waste-
Committée and the Southern States
Energy Board Advisory Committee

on Radioactive Materials Transpor- _

tation.will convene a 1-day work- °
shop on the routingof, shlpments .
of spent nuclear fuel; -

“The workshop will feature speakv" : '

ers from the U.S. Department - .
of Energy’s Office of Civilian -

(OCRWM), the U.S. Depdrtment
of Transportation, and State agen- -

cies involved in rguting. In addi~ . :

_tion, workshop attendees will -
. participate in a routing exercise’”

i The committees will meet sepa-

officials with the process of select~” -

'\ _ing national hightay and rail’ routes
3 for shlpments of spent nuclear fuel

rately on Thursday, November
16, t6, discuss regional issues

. regarding radioactive waste trans-

portation., Represéntatives of z
OCRWM will brief the commit-. - .. |
tees on recent developments

Cin the Federal waste manage-
© . ment program.’ |~ - ="

| Radioactive Waste Management ; .~ = ~
o 'For more’ mformauon on the Work~ .

" " shopor régional cooperative agree-
* ment group meetings, please con- .
. tactMarkus Popa, QCRWM, at ;- i
«(202)5865330! e

: “Revrew Boar » contmued from page 5 o

| dry condmon cntena Asa worklng
. hypothesm the strategy will maintain’
. prudent levels of flexibility by includ~ - .

ing alternative areal mass  loadings -+

. through desigri options and vanat1ons ‘
. f In operauonal parameters. As Iabora- -
: S tory and field test data become avarl-

, de51gned to famlharlze State agency ,

able and mnore réfined analyses are

_performed, a preferred.thermal load -
“ult1mately will:be selected

1 “The preferred thermal loadlng ulti- -

mately will be selectéd based upon -

“evaluations of the reference designi

thermal load and alternative thermial -
loads. System studies will provide .
the technical basis for the thermal.
loadmg decision thmugh evaluatlons

»"that consrder performance, cost,

schedule, and operability. Contin-
gency planning and risk. assessment .
will be evaluated. . -

To inquire about other or upcommg

interactions with the Nuclear Waste ‘
Technzcal ‘Review Boaid, contact the
OCRWM National Information Center-

| at1-800-225-6972. Ini Waslungton
- D.C., call (202) 488~ 6720.M "

' NEW GENERAL MANAGER OF
"OCRWM’s MANAGEMENT, AND
OPERATING CONTRACTOR S
_ “APPOINTED :

-Systems and engmeenng pro;ects b

t On August l 1995 Dr Robert L. Stncklenbecame the new Presrdent and General

" Manager ‘of TRW Enwronmental Safety Systems Inc., the Office of C1v1han Radio- -
" active Waste Management’s management and operating- (M&O) contractor Dr-

+ Strickler has more than 25 years of expertlse in the management of large, complex

Prior"to his appomtment Dr. Strickler was the M&O’s Vrce Presrdent and Deputy General Manager Before Jom—

ing the M&Q, he was the Vice President and General Manager of TRW's Ballistic Mlssrles Divisioh (BMD) in San
Bernadino, California, where he was responsﬂ)le Tor TRW largest systems engmeermg project, the Interconti-

nental Ballistic Missile’ program. Among Dr Strickler’s assignments at BMD was the study and: development of

deep underground missile basmg concepts, mcludmg the design, demoristratiot, and construcuon of rapld egress .

_missile launch tunnels with tunnel bonng machmes at the Nevada Test Site, M.-
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ot “Camster contrnued from page3

<. 'prepanng' the EIS .
LA Proposed outhne of the EIS

: l . Target schedule for’ develop— :

"mentoftheEIS A

: Three pnmary appendrces ate- -
= also 1ncorporated into the MPC

- “EIS IP:

WA summary of pubhc comments .

-, .received durmg scoping and -
. ** the relationship of coniments -
1o the -scope of the EIS

. -'. A d15cussron of techmcal

-approaches to be used i in the -

1mpact assessment ’

M A copy of the Notice of Intent
' with a list of reading rooms and
: 1nformat10n ceriters an the EIS.

The 'MPC EIS 1P will serve-as an_ -

" important tool in helping the public, -

" follow the NEPA procéss. OCRWM’s
. mext steps will be to release a draft

) MPC EISin December 1995 for pub- . .
lic.comimént, conduct public- ‘hear- . -

. ings on the draft MPC EIS inJanu- -

ary and February 1996 and issue )

"t . -

' 'the fmal MPC EIS and Record of'

. _\Identrflcatlon of organizations. - _“..}.Becrsron L5 the fall 0f1996.

- "To recerve a folder of 11 fact sheets
- = related to the MPC EIS, contact .
. the OCRWM Natlonal Informa- ]

tion'Center at 1-800-225- 6972.
(202-488-6720 in Washington,

: 'D C.). Written requests may be - .. |
‘addressed to the OCRWM Natronal

Inforration Center at.600. Maryland -
" Avenue, SW, Suite 760, Washington, ~
- DC, 20024 or sent electromcally tor
' hitp: //WWWrwdoe gov (OCRWMs C
S ’-Home Page) [ o

* “Curriculum” continued from page 7 -
iriterest, and time. Unit 1, Nuclear-™ "~

. Waste, helps establish the relevance
- of nucléar waste, to, students’ every-

'day lives and activities. In Unit 2, ~ .
- Ionizing Radiation, studénts experi- -
" rhent and ledirn about the’ vanous )
" solirees of rad1at10n (both natural

and tnanmade. soutces). Unit 3,

.- Nuclear Waste Policy Act (NWPA)

~. presents our Nation’s nuclear waste

management situation and intro- - -
.- duces the-NWPA. Unit 4, Waste

. Management System, explains how .

" FALL - 1995 )

elements of the hlgh-level radlo- o

actlve Waste management system

" will work togethier fo protect: .
: ' !people.and the environment. - -
" *Elemeénts of the management.
. system include storage, trans- _
portation;, aind disposalina - .

geologrc reposrtory

- One new lésson, The Rolé of the
Multrpurpose Canister in the Wste -

' Management System, has been””

added to Unit 4. This new lesson. -
ineludes a complete lesson plan,

< .

- “a'readinglesson, and two activi-

ties. One activity gurdes students *
through a review of the readmg )
lesson. In the other activity, stu-, .- .
dents role—play and assume the

‘roles of:stakeholders and other
: .mterested parties, involved in a
- ‘community-wide decision about

the use of multi-purpose canisters—
a toneept currentlybeing explored

E by OCRWM

- To: order coples or to find out

moreabout the cumculum con-
tact the OCRWM National Infor- -
mation Center at’ 1—800-225 6972,

" In Washington, D. C call (202) T
'488- 6720 n " : ‘

« - . Se N .. . .. o e . - N 9
. ®6eccgcecscsonee eeecscecscoe esescssvsesssssnccssacse 0000000000000 R0 sN00TN0s000000000000000RN000P000INcINIIINET0N00OENEL 000000000000 0000000000

&

READER RESPONSE CARD

-2

' o A reader response card is 1ncluded in every OCRWM Bulletm
The purpese of thrs card is'to encourage comimunication between readers of the OCRWM .Bulletm and OCRWM
SR Your views, comments and suggest1ons are apprec1ated

- ._Comrnents?

[T

= 'Namg; -

|- Address:

ey
“ - Afﬁhatron -

~ State: _ Zip:’.*'

Please detach this card and mall to: .

. HaroldH Brandt -Director, Admlmstranon D1v1510n Offlce of C1v1han Radroacuve Waste Management o o SIS
‘. US Department of Energy 1000 IndependenceAvenue SW Marl Stop RW- 15 Washmgton DC 20585 i

< .
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 DOE starts work on Repository -
jEnV1r0nmenta1 Impact Statement

The U.S. Department of Energy.

hias announced its intent to pre-
pare an environmental impact ~ -
" statement for a geoldgic repository
‘at Yucca Mountain, Nye. County, " -
Nevada, for the disposal of spent

nucleat fuel and hlgh-level radio-
active Waste

Construction would begm 1f

. the Nuclear Regulatory. Commis- . ~

sion authorizes construction of-
the Tepository. Surface facilities.
would be designed afid ¢on-
structed to receive; and prepare. -
for disposal, spent nuclear fuel

. . and high-level radioactive waste"

that would arrive iri transportation
"casks by highway and by rail.

Capability to treat or package the .
secondary wastes generated during.

* disposal operations would also be
provided. Subsurface facilities "

_ would be designed and con-
struéted for emplacement of spent .
nuclear fuel arid high-level radio- .
active waste in disposal- tunnels.

- Subsurface facilities would prima- -

rily'include access ramps, venti-
lation systems, disposal tunnels, .
and equipment-alcoves. °

Continued on page 114

'

1D Hmiz do the site characterization arid
the enyironmental impact statement .
processes differ? See page 121 o

s AIoekat optxousfortranspomng N
spent fueel. See yage 14

YUCCA
MOUNTAIN
“PROJECT

Edu:or S note

the publicx -

Because of this underlymg assumptton, the language ofthe “Nonce
- of Intent” (teproduced here ini part, beginning on the left) and related
" articles may strike some reatlers'as 1éss conditional and tentative than -
. the reality of site characterization would justify: The language i a func-- .
- tion of the.environmenital impact statement process. It does nat in any
- ‘way imply that any decmon on the smtabﬂzty of the site has been made,

“The Départment of Energy (DOE) is pl:epanng an environmental |
’1mpact staternent for a. potential repository-at Yucca Mountain. This is-
. sue of the newsletter looks at that’process, and offers a glimpse mto
1 ,DOEs Iatest thmkmg ow How sucha reposztory rmght; fémction. . |

?reparatmn of an envuenmental n'npact statement: reqmres DOE to
. consxder alternatives based upon reasonable assumptionss ar projections
.} . that may strike readers of this newslette} as qiite different from those
’ that underlie the charactenzanon of Yucca Mountain. . ;

* In reality, Yucca Mountaini terains endet study, and no det:lsxon has ’
. been madeastoits suitability. The ‘ertvironmental impact stafernent,,
however, must evaluate potential environmental impacts assuming that
a repository will be built, opérzted and ultimately closed atYucea -
|+ Mountain. It must do this not to-predetermine the outcome of studies
- now underway, but to successfully consider how a repository might,
» under various de51gns and conﬁgnratlons, affect the enwronment and

Your comments are lmportant1 .

preparing an environmental ir- .
pact statement to explore the -
poteritial environmiental effects of

constructmg, operating, and.clos- "’

ing a repository at Yucca Mouritdin

| - for the permanent disposal of

. spent nuclear fuel and high-level -
- radioactive waste.. This informia-
* tion will assist in maklng a

A publlcatlon of the Ofﬁce of szhan Radlaactwe Waste Management

"How to have mput to the
‘environmental unpact statement

. decision on the repository at Yucca
The U.S. Department of Energyis -

Mountain. A Iarge part of this ef-

. fort includes pubhc input.

- The Natlonal Enwronmental

- Pohcy Act specifies a series “of
7. steps for federal agenc1es to follow
. when developing an environmen- |,
“tal impact staterhent, ‘including
‘ opportumtles fot public comment.

Contmued on page 119



" Continued fromi page 113

.2 apdUS. Department of .

.+ truck or rail*. The as-

‘ _removed from the
7 _casks, which

" 7. back into service
- after decontaini-

Envnonmental nnpact statement SRR

| Startmg dlsposal

D15posa1 operations ; Would be-..
gin once the Nuclear Regulatory -
.Commission issues a license allow-
. ing receipt ‘of:spent nuclear fael
and high-level radioactive waste.

.. . -Disposal operatlons would be ex- .
+ " pected to last up.ta 40 years, ‘
. depending‘on shipment schiedules.

. Disposal.tunnéls would continue :
" to be constructed durmg this time
" period as necessary Spent niiclear’

o  fuel assemblies,! and canisters’

containing assembhes2 or vitrified -
: (1 e., solidified) high-level radloac-
_tive waste3 would be shipped to .
" the repository in trarisportation
. cdsks that meet the commission _

_Transportation- requlre-
. mefts for shipping by

sembhes would be
transportatlon S °

- would be placed ,. LR

* hation and . .
mairlftenance_,.or d
after necessary -

*repaiis were com-
‘pleted. Canisters

-and assemblies. - *

- -would be- transferred to

a *hot” cell =a réom “whiere re-
'mote1y~controlled equlpment s
would be used:to place the mate- -
tial in disposal containers. ‘These

" waste packages (e, assembhes

=

‘devices, would moriitor perfor—
mance of waste packages and "

aspects of the local reposu;ory ge— )

“olegy. - ;.

CIOSIIlg a I'CPOSItOI'Y
-.The closure/post-closure penod

would bégin after the ¢ commlsslon .

-amends the licénse to authorize
_permanent closure. Underground
- ‘equipment would be removed, re-
. pository openings would be . - .
“backfilled and sealed, and the sur-
- face- fac111t1es would be decon- ..
“-taminated, decommlssmned and
dlsmantled or converted to other

. Juses. Instlt‘utlonal controls such
" las permanent markers and monu- L

. -ments;.would be de51gned and:. -

. constructed to last thousands of -

- years and dlscourage human ac-"*

and canisters in dlsposal contain-. :

- ers) would be transported
- underground in a transportation

" ‘for workef protection. Monitoring’
‘equipment, which"would either.be
‘placed in selected tunnels or -’

_ .Would be mobrle remote-sensmg

e

" Footnotes I, 3,3, 4 onpage 118

5Rad10nuc11des atoms that emlt
; radlatlon

" tivities:that could compromise the "
. waste 1solat10n capab1ht1es of the- .
. rep051tory ) T

vehicle having radiation shielding *-

The dlsposal and closure/post—

. closure-activities would be -

~designed and 1mp1emented sq that.

- the combination of engmeered
. (i.e., waste- package and any back— i
filD and niatural (geologic system)
" barriers would isolate the spent.
v nuclear fuel and hrgh-level radlo-

1

. active waste. Ihe combmatlon of
- «barriers would meet a standard to
_be specified by the Environimental .
. Protection. Agency, which has been L
< enttusted fo develop, a radiation
.release standard pursuant to Sec- -

tion 801 of the Energy Policy Act

.0f1092 (42 U.S.C.-810141 note); -

individual batriers would perform
.- according to comniission require-

aments, including it3 ‘performance ..,

objectives at 10.CFR 60.113. The

- engineered barrier must provide

substantially complete eontain-.

. nent of sperit riuclear. fuel and-
"o, 'h1gh level radioactive waste for -

between 300 and 1,000

years ‘by using cot-

rosion resistant -

. materials'inl the waste
' package. . -

.. Limiting featires .- ..
Beyond 1,000
years contmued 1so-
- Jation would be -
assisted by fea- .. -
" tures that would
* limit the rate at
: whlch radioac-
- tive components of
. thé.waste would be're-
leased The rate.of release
. “would be substantlally af-

. fected by natural conditions,

- the heat generation rate of spent
“nuclear fuel and high-level radio-
active waste (i.e., thermal load),
and its rate of heat dissipation. -

"First,-different thermal loads - -,
-would affect dIrectly the internal ~

and external waste package tem-

- petatures, thereby affecting the
. corrosion rate and infegrity.of the
. “waste package: Second, the heat
. -would affect the geochemistry, hy-
.- drology, and méchanieal stablhty
.~ of the dlsposal tunnels, which in
_turn would influence the flow of -
- groundwatér ard the transport o_f -
. radionuclides® from'the engineered -

and natural barrier systeins to'the. |
-, -Continued on page 115'. .
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environment. Therefore the long- :

térm performance of the rep051tory

would' be managed by appropri- -
ately spacing the waste packages

within d15posa1 tunnels and the..

* distances between disposal tun-.

nels, arid by select1vely placing

~ spent nuclear fuel and high-level
radioactive waste packages to ac-
count for their 1nd1Vldua1 heat

: generatlon rates,

Alternatrves L )

The department has prehmmar~ :

ily identified for analysis in the

environmental impact statement a -

. full range of reasonable implemen-
- tation alternatives for the con-

struction, operation,-and closure/

post—closure of-a reposjtory at

* Yucca Mountain. These implemen-- -

tation alternatives are based on -
. thermal load objectives and in- -
- chude high-thermal load, inter-

. mediate-thermal load, and low-
thermal load alternatives.

- Under each 1mp1ementat10n al-

ternative, the department will -’
" evaluate differént spent nuclear
fuel and high-level radioactive
.. waste packaging and transporta-

. 'tion options. The department

_ anticipates that these-options .

would produce the broadest range
-of potential configurations for

both surface facilities and possible -

“operational and disposal condi-

tions at the repository. Evaluation

of these options will identify the *

* 'full range of reasonably foresee- -
i able impacts to human health and_

SMetric tons heavy metal: a metric

fon is equal’to approxlmately 2,200 - '

pounds

o e

L D eSO

\, st ridtws 8 -;,w&":

the environment associated with’
each implementation 'al'ternative._ a

H1gh~therma1 load . -

> alternauve

Under the h1gh-therma1 load

implementation alternative, spent ‘

huclear fael and high-level Tadio-

active waste would be disposed in
an underground conflguratlon that _

would generate the upper range of-

. repository temiperatures while
pository temp

meeting performance objectives to
isolate the material in compliance

. with agency standards and com-
* mission requirements. Under this
alternative, the emplacement den- - -
- sity. would likely be greater than
" 80 metric toris heavy metal® per
- dcre. This alternative would repre-
sent thé highest repository thermal .
. loading based én‘available infor-

'matlon and expected test resilts. -

Intermedlate-thermal load

i 'alternauve

Under the lntermedlate-thermal
load implementation alternative,
spent nuclear fuel and high-level
radioactive waste would be dis-

+ oo st e LS

" posed inan underground conflgu-
- ration that would generate an

intérmediate range-of reposnory
temperatures (compared to the

" . high- and low-thermal lpad-alter-

natives) while meeting per-
formance objectives to isolate the

" material in compliance with .
- agency standards and commission -
 requiremerits. ‘Under this alterna-

five, the disposal density would -

" likely range between 40'to 80 met-

ric tons heavy metal’ per acre.

’ _iLow—thermal load alternatlve

Under the Iow-thennal load
implementation alternative, spent

. jnuclear fuel and high-level radio-
, active waste would be'disposed in -

an underground configuration that
would provide the lowest potentlal

" repository thermal loadmg (based .
-'on available information and ex-

pected test results) while meeting
performance: obJectlves to 1solate
the material in comphance with .
agency standards and commission

requirements.‘Under this alterna-

tive, the disposal density would,
11ke1y be less than 40 metrics tons
beavy metal per acre.

. Contmued on page 116
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.. Continued from pagellS'

'Packagmg options -
~ . Aspart of each- 1mp1ementat10n ? =
-altematlve two packaging options

- would be evaluated. Under option. .

1, spént nuclear fuel assemblies
would be packaged and sealed in

‘mulu-purpose canisters at-the gen-.

erator sites prior to belng trars- .,

“'ported to the repository in com- -

e mission-certified casks, High- level'

" radioactive Waste also Would be

packaged and sealed in canisteis

-.- priorto shlpment in similar casks.
" Under option 2; spent nuclear fuel’

assemiblies | (Wlthout camsters) and

-sealed canisters of high-level ra- ;
.-dioactive waste would be trans-:

* both options, assemblies and-can:

. ported to the repository.in com- \

mhission-certified-casks. Under :

" isters 'with intact seals would be

-removed from the casks and-, * .
. placed in’ dlsposal contamers at :

the‘reposuory

“The department recogmzes ‘that *

- it is likely that-a mix of'spent ~
*. nuclear fuel assemblies.and cams-
_ ters (and canister systems) of -

- spent nuclear foel and vitrified

E ‘hlgh-level radioactive waste would

arrive at the repository during dis-

- posal operations. However, since

-+ the spedific mix is speculative;_ the .
- above packaging options were -

'

: chosen to produce the broadest *

" range of potential configurations_-

for both surface fatilitiesand pos-

" " sible.operational and {disposal- -
- conditions at the repository.. These

-options were also selected tore~ ~ .. ' .
 tatiort optlons and ‘three reglonaI o

- flect the potential range:of -
f 'iexposures to workers andthe pub-
-_lic at the genetator sites; along .-

ttansportation routes, and at the
- Tepository from the packaging,

. transport, and disposal of spent -
. nucleat fuel and high- level radlo- :

' -Transportatlon

As part of each tmplementatton . '.'"_opuOn would con51st of shlpp]_ng .

all spent nuclear fuel and hlgh- :

act1ve Waste

alternative; two-national transpor- .

B! AIIeady he\ld.

¢

Envnonmental unpact statement

Soon m ’be heki

TMOEHI |
1 Tonopah {:onvemmn Cefitel

LN

"S,céétng'meetmg scheduie_and locatmns

Pexm Vaﬁey Cnmmzm;ty Coilege, g
SEALEW, 'L{’xaiftcwaﬁ Kansas Cny, .

7301 ”Bmug’her Tonopah; Nv:89049

}’)atelTxmes
Fm, Ot 2(}, 1995

T ‘s,,“Octt 24 1995
Mommgfevemng sessmns

Fit,, Sept. €] 995
'Ifues‘, Se:pt‘ 1Z, 1995
Fr; Sap’n IS 1995

.

v
<+
’

I‘ues‘, Se:pt‘ 26 1995

‘Ilntnt&¥ Oct 5y 1995
Wedi, Qe 11, 1995 0

*(1 e., within the state of Nevada)

. "transportation options would be -
. evaluated. These options “woiild

be expected to-result in the broad-

. -est range of operating’ COIldlthIlS 4
" relevant to-potential 1mpacts to .

human health and the env1ron—

-_' ment

‘Ina natiénal conteXt' the fifst

level radioactive waste by. truck;
from'the generator site to the're-,

_pository.

"The second nattonal optlon .

.~ would consist of 'shipment by rail,
'.except from those generator sites
. (as many-as 19) that mady not have’
. existing capabilities to [oad and .
- ‘sh1p rail casks, For suchsites; the

spent nuclear fuel would be trans-

.‘ported by truck to the repository, ]
Contmued onpage 117
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“ or to a facility near the nuclear
. power plant where it would he

transferred to rail cars ‘for ship- -

‘ -ment to the repository.

In a regional context, there ate '
three transpartation options: two .

. ofthese aptions apply to ship- ..
ments that would arrive in Nevada'

by rail, and the third apphes to

- ,‘shlpments that would arrive in

N

"Nevada by legal-weight truck.’

The first regional transportanon ‘
optlorr would consist of several rail-

corridors to the répository. The
rail corridor option would involve. .

identifying and applying siting cri-*

teria, based on engineering con-

- siderations (e.g., topography and . _:'

soils), potential land use restric-
tions (e.g.; wildérness areas and
existing conflicting uses), and any-

- other factors identified’ from the, .

scopmg process. .

The Second regional transporta— B
_ tion option wotild involve the use-of . .
heavy-haul truek® routes to the'te- - -

pository. The heavy-haul option

] would include the construction and .
use of an intermodal.transfer facility ,

to recejve shipments that would-ar-
rive in Nevada by rail; the inter-

* modal transfer. facrhty would be lo-
cated at the beginning of the . -

heavy-haul route, The heéavy-haul,

.option would, inclizde any need to -

improve the Iocal transportatlon 1n—

: ~ * frastructure.

The third regional transportation ;

Footnotes 7, 8 on page 118 A

option would mvolve legal-welght :
"truck shipments directly to'the

tepository. Under this option,
a.transfer facility would not be K
requrred : Y

* No actlori

The ho-action’ alternatlve would"'
. - evaluate termination of sité charac— i

terization dctivities at Yucca -
" Mountain and the continued accu-
mulation of spent nuclear fuél and

high-level radioactive waste at com-.

mercidl storage sites and department
facilities. Spent nuclear fuel and *

* high- level radioactive waste, would .
‘continue to be managed for the fore--
seeable future at existing com-
‘mercial storage sites and department
. facilities located in 34 States. The .

" no-action alternative, although. con-’
~trary to the congressmnal desire.to
“provide a permanent solution for. .
isolation of the nation’s spent .
nuclear fuel and high-level radloac-
tive waste, provides a baseline -

“At'the Yucca Mountam site,the .- -
surface facilities, excavation equip- -

-ment, and other-support facilities.

~ disposed of i solid waste landfills.

Disturbed surface areas would be
" reclaimed and excavated openings-
to the subsurface would be sealed

and backﬁlled

" At commercial reactors, spent . ..

" nuclear fuel would continue to be
- generated and stored in either water

. - pools.or in canisters, until storage
" space at individual reactors becomes

 inadequate, at which time reactor" :

-operations'would cease. Depart- = .
... ment-owned spent nuclear fuel and

" high- -level radioactive waste would

" continue to be managed at three
- . primary sites — " the Hanford Reser-

vation, Savannah River Site, and..
the Idaho Natlonal Engmeenng

' Laboratory

" . would be dismantled-and removed: ) -
for reuse or recycling; or would be -

. .Env1ronmenta1 lssues to be:-
" - .examined - -~

Thls env1ronmenta1 1mpact state- .

“ment will examine the site-specific -

envrronmenta} impacts from con- .-
struction, operation, and eventual

*_closure of a repository for spent

nuclear. fuel and high-level radioac- .

e "t1ve waste disposal at Yucca Moun- |
. tain; Nevada. Transportaﬁon—related
. impacts of the alternatives will also
. .- be analyzed Through internal dis-
against which the 1mp1ementatlon o
. alternatives'can be compared

cussion and outreach programs with’

"~ the publi¢, the department is aware. -
"of many environmental issues-re:- -

lated to the construction, operation,..
and closure/post—closure phasesof ~
such-a repository. The issues identi--
fied here are intended to facilitate -

public scoping. The list is not in-

tended to be all-inclusive or to*

- predetermine the scope of thé-envi: - _.

ronmental impact statément, but
should be used as a starting point

-from which the public can help the .
'depamnent define the scope of the

environmental. 1mpact staterment.

"'e Radiological and. non—radlologl-
cdl releases. The potential effects to
‘the public-and on-site workers from *
radiological and non—radlolo g1ca1

. -~ releases; -

o Public and worker safety and
health. Potential health and safety

" _.impacts (e.g., mJunes) to on-site

workers during the unloadmg, .

: temporary surface storage, and

Contmued on page 118 .
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Contmued from page 11 7"

Envnonmental 1mpact statement s

Underground emplacement of waste
packages at Yucea Mountam

o Transportatwn The' potential,

impacts associated with national and .
" regional s}upments of spent nuclear -
fuel and high-level radioactive waste

from reactor sites and the depart-

. ment fadilities to the Yucca Moun--

. tain site'will be assessed. Regronal
“transportation issues include: {2)

o technical feasibility, (b) 'socioeco-

-‘nomic impacts, (c) Iand use and --

' access'impacts, and (d) impacts of _

construicting and operating a rail
- spur, a heavy~hau1 route, and/or a.
transfer. facrhty,

- . Acadents The potent1a1 im-

pacts from- reasonably foreseeable -

.- accidents, including any’ “accidents”
with low. probablhty but hlgh poten—
tial consequences

e Cntlcahty The hkehhood thata _

- self-suistaining nuclear chain reac-,
tion could occur and its potential -

' consequences - -

o Waste isolation. Potent1a1 i

pacts associated with the lonig-term . -
performance of the. repository;

. SOCIOCCOHOWHC condmons PO-

: tential reglonal (ice,, ih Nevada)* |

socioeconomic impacts to the sur-
roundlng communities, including -
impacts on employment tax base
."and pubhc services;

e Envrronmental -justice. Potentlal

for disproportionately high and ad- .

.. verse impacts-on minority or

low-mcome populauons

-¢ Pollution preventlon Appropn—
_.ate and innovative pollutlon

-energy and water use reduction
technologles to eliminate or signifi-
cantly reduce use of energy, water, .

" hazardous substances, and to mini-

mize environmental impacts; .

- » Soil, water, and air resources.

Potential impacts to soil, water qual-. E

1ty, and air quahty,

R Bzologlcal ‘resources Potennal

impacts to plarits, animals, and habi-
tat, including impacts to wetlands, .

 and threatened and endangered
.spec1es : . e

. Cultural resources. Potential’
impdcts to archaeologlcallhlstoncal

’sites, Native American resources,
_and other cultural resources;

] Cumulanve impacts from’ the

" proposed action and implementing -

alternatives and other past, present,

- and reasonably foreseeable future

actrons

« Potential 1rreversib1e and 1rre-

. o tnevable comrmtment of resources.

Under the no-actlon alternatlve
potentlal environmental effects asso-
ciated with the shutdown of site
characterlzatlon activities at Yucca -
Mountain will be estimated. Poten-

tial env1ronmenta1 effects from: the S

continued accummlation of sperit - -

;- nuclear-fuel and high-level radioac-.

tive waste at commercial reactors

and the department 51tes will be ad— .

_ - dressed by summarizing previous-
"+ relevant envirorimental analyses and .
by performmg new analyses of rep- .

resentative sites, as appropriate. At -
the: Yucca Mountam site, the poten— ;

tial envifonmental consequences .

from the reclamatlon of disturbed -

*surface areas, -and thie sealing of ex-

cavated openings following the’

. dismhantlement and removal of facili-
" tiesand equipment, will be quan-
- tifiéd. These analyseswould be simi- .

lar in ]evel of detail to the analyses

- of the 1mplement1ng alternatives. At

the commercial reactor and the de-
partment sites, the potentlal

- environmental conseéquences willbe
.. addressed interms of risk to the en-.

vironment-and the public from -

" long-term mariagement of spent
‘nuclear fuel and high-level radioac-
" “tive waste. In addition, the loss of °

starage capacity, the need for addi-

. tional capacity, and their potential
.consequences to continued reactor

. operations, W111 be descnbed I

LA el assembly 1s znaé.e up of £ue1 mdsz held together by piates :
+and separated by spacers attached to the fael clacidmg ' Y

' R 'seaied e muiu-purpose canister that Would hiext be inserted into

& > optwn would he dualspuirpose. Systems which require storing and

R be seaied in camsters suuabie for: transport na ek Or'train cask
prevenuon waste rmnmnzauon and o o d

1 rmelear fuel aind hlgh»levei radiodctive waste from generator sites .

A Iinder OnE scenario, spent nuclear &xel assembhes wouici be.

. “separagé casks/containers for storage; transportation, ,and dlsposaI .
" "Dther canisters arg available and includé smgle~purpose systems,” " . |
f:.,w'hxch Yequire tmnsfemng ofihdividual assemblies from ong cask/ - | -
. wontainerto another for storage, tranispor, and disposdl. Avother

4 transportmg jndividial assembkes in one cask and dlsposmg of
x {ﬁem m another con{amer : - 8 o ,

glass Iogs} Iﬂgh ievel radwactwe waste wouid

* Barges Al60.3 may Be used fomntermoéai shlpments of spent

S

o nearby Iocauons for transier f0: truck and 1,

N \L:—

TA Iega1~we:1gh .truck cousists of & tractor’ senu«tralier* and
¥oacieé cagk; witht: a.maxzmum gross we;ght of 80,000. .

LR heavy~haui trick Coisists of a tractor, sem-trarfer, and
}Qac“{ed eask thh a gmss we1ght in eXcess o£.129:000..

*

¢

L

A R EPC .'. 0 © ‘4‘ N ‘:. . ‘. ", ‘A, :. R ‘
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" How to be 1ﬁvolved

_ Some of those opportunities in-,
clude regional public scoping-
meetmgs toll-free information. -

" lines, fax, and electronic mail

. N (e-mall)

This enwronmental 1mpact state-

" ment will evaluate the environ-

* mental effects of several alternatives-
| forhow spent nuclear fuel. and-high-

level radioactive waste wonld be

placed in the repository and a no-

action alternative, which will évalp-

ate the potential enwronmental

impacts of not developing a reposi-
" tory at Yucca Meuntain.

How to get 1nvolved

. The National Favironmental
,Pohcy Actwas enacted-in 1969 to
guide federal agencies toward in-
formed decisions when proposing _
. major projects. The process outlined
by the act emphasizes public in-
volvement early on and then

. perlodlcally throughout. the prepara- .

state agencies,
" Native American
* tribes, and the:
general public are,

_sc_oping;‘._ PR

- positery Envi- S
* ‘ronmental Tmpact” o

B e

tion’ of an env1— .
ronmental impact
statement.

Fedefal and

first consulted in -
a phase of the '
prdoess called _

For the Re- -

B “The Nattoml Enwmnmemtal ?ohcy
‘ Act (NEPA) is our basic national "«

| charter for protection, of the.
mwwnment The act ensures that .
* environmental informationi is available | -
" to public aﬁ:aais and citizens before .
: ~_d‘zczszons dre made and beforéactions -

:: of Federa}: Reguiatlons Peit 1500 ,'

Statement, regional scoping meet-

ings are being held at several

locations across the nation. The

* meetings are operi to anyone inter-
-ested in attending and comments °.
" will be'taken for the récord. These -
- comments will be used to help bet-..

ter define the issues that will be

" - . addressed in the environmental im-.
pact statement. You willbe able to - -

obtam detalls about these meetmgs

., . in the Federal Register, a daily publi-
..” cation of announcements by federal
-agencies, and Iocal and reglonal '

newspapers
If you are unable to attend these

-, regional meetings, there are several.
. other ways to provide your input.

~You may send your comment in-a
T Conttnued on page 120, ..

‘ Meetings' -

Telephone

' l:eiters-

'Computer-'

' Fax.e T

. The process outfined by the; Natlonal Enwronmental Pollcy Act emphasnzes pubhc lnvol\/ement early on and then penodlcally )
throughout the_preparation of an envi-ronmentat impact ‘statement: Involvement may be accomphshed by commentlng at publlc
meetings or via any of the avenues of communication avallable Tt e T i .

h ‘ ;‘Of Moi_mtgiins aid Science” p.-119




" Continued from page 119 .

How to be mvolved

. letter, A toll- free phone line and a,
N _computer e-mail address have been .-

" " setupto keep people up-to-date and .
"+ accept comments during public - .

commient periods. -

. "Cominents and concefns col-
lected duting the scopmg pocess

- . will be addressed in an'implementa-

" tion plan written by the department -

.. that describes what will be mcluded

. inthe environmental impact state~ -_
ment. After a draft environmental

- - impact statement is prepared, an--

-other.public comment petiod with:
* public meetings is "held. All com-
ments'réceived in this period will be

- impact statement, along W1th the )

addressed in. the ﬁnal env1ronmenta1

' department’s responses, A record

. of decision would be issued after.a :
30-day minimum period followmg

publication of the final env1ronmen-
L tal 1mpact statement: :

g ;How may I most effectlvely .
. present my cohcern?-

Whether your comment is spe-:
ken at a public meeting,’ e-mailed, -

- faged, ‘phonéd, or mailed in, it -
A=ends up in the same system and is .
.treated equally to all'other com-
: | therits. Each comment document
'_ : (mcludmg transcnpts of verbal

‘ ‘ comments) will be: read by depart-
.. ment staff. The key to maxirizing .
the impact of your comment liesin . . -

understandmg the comment pro-,
cess and your role in that process.

- To increase the 1mpact of your
comment

. Deflne your goals and what 3

- you ‘want your comment to accom- ‘
" oplish. '

.. Fotus on the issues and-ac- -
tions addressed i in the environ- )
mental impact stafement. The de- .

;partment must follow National

. Environmental Policy Act guide-.
. lines and confine its analyses to

Contmued on page 123

Natlonal Enwronmental Pollcy Act process ﬂow chart

envuronmentaI
- assessment - ‘

.Does ,th'e'propo'sed ‘

action significantly . -

affect the environment? -

- .
:

. Fmdlng of No: .
Slgmflcant Impact

Implement

proposed actlon

s the proposed actlon
categorlcaIIy excluded’?

S

. significantly affect the .’
environment? - -

impaot statement

. Scoplng :

* Comment Period

o T
- -w -

Does the proposed action

‘environmental I

"..e Draft envrronmental lmpact statement

_» Final'envirorimental |mpact statement .
.. Record of Decrsnon 3

‘V_

Implementx O

Implement

.. decision -

proposed action -
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HOW site charactenzanon and envnonmental

- impact, statement processes differ -

Srte charactenzatlon _ '“
investigates for suitability -

The studies underway at

_ YucCa Mountarn to determine the -
N surfablhty of the site for a spent

nuclear fuel and high-level radio-
active waste repository are
“known.as site characterlzatlon

Selentlsts are studymg the
: structural mechanical, chemical;
and hydrologlcal charactetistics”
.of Yucca Mountain. These stud- -
ies include surface-based-studies,
- underground studies in the Ex-
ploratory’ Studles Fac111ty,

lab6ratory tests, and computer
~modeling. As examples, experts
are investigating how groundwa-
" ter moves within and‘around the -
‘site, and the potential for earth- -
quakes volcanism, and climate
change These studles among

“Examines potentlally
- significant env1ronmenta1
“impacts .

= others are de51gned to prov1de a
crédible basis for scientific. deci-
. sions-about the suitability of the

site. The studles are ot com-

.plete and more information.and

testmg still are needed:
The Nuclear Waste Pohcy

. Act, as amended, directs the de-
.+ partment to characterize Yucca,
" .Mountdin. Thé act also states

that if at any time duting the,

*In the Nuelear Waste Pohcy

ommendatlon to the pres1dent of :

“the United States to develop a re-"

pository at “Yucca Mountain must,

‘be accompamed by-an. environ-

mental impact stateirient.. The

: - development of ari environmental
" impdct statement is a legal process
- based on the National Envirop- -
- -mental Pohcy Act. The repository

process is unique in that the -

- - Nuclear Waste Policy Act, enacted: )

" course: of scientific inyestigations * P Congressaf ter the passage of

-the department finds the-site to-
- be unsuitable, the studies Wlll bé -
~ - stopped and new direction

. sought from Congress

the National Enwronmental Policy :

" Act, altered the scope and extent
" .of the evaIuatmn of potential envi-

ronmental impacts normially.

. ‘tequired in an envifonmental im-
" pact statement. The Nuclear Waste . ":
: . Policy Act directs that anl eniviron- .

inental impact statement prepared

- for’the repository does not need to ..7
. consider:” :
Act Congress dn:ected that a rec- y

(_Zontinued orvpage 121,

| Site-ehafaeteriz_ation and environrnental- impae"tvstateme,nt timelines

F

Nuclear
Waste -
Policy Aet

.' '4/{ i

, Toda'y .

- Techmcal.
' Slte Suitability .

If found surtable .
hcensmg proCess could begm

o4

NWPA

¥

1982

1998. 904 1998 1998 1007 v

. Constxucuon

Authorizatiofi s | License -

. Updafeii

813

N First » .
possible * -

Application waste receipt -
‘-t reposxtery
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Contmued from page 121

‘How the processes d1ffer

‘2

the need for a repos1tory,

« the time of 1n1t1a1 avallabll-

ity of the repository;

C aIternatwe sites to the Yucca

i .Mountaln Nevada site; or~.

. alternatlves fo geologlc dlS-

posal of spent-nuclear fuel and
h1gh-level radioactive waste.

This means the Reposuory

"Environmental Impact Statement
- will be written to evaluate only

wheéther any ‘potentially 51gn1f1-
cant env1ronmenta1 1mpacts

-would occut if a repository were
-.comsiructed, operated, and even- ...
tually closed 4t Yucca Mountam

How do these. two‘ B

" processes differ?’

Site charactenzauon stud1es

focus-on. whether the site is suit-

able baséd ipon numerous levels
of testing and analysis, 1nc1ud1ng

: . -whether adverse condmons exist-

that may disqualify the site.-
These in-depth studies also- pro-

*. vide information used in the -

. hcensmg process for a reposi-

tory, determining whether Yucca’

' - Mountain can be approved and

licensed for, construction and op-
eration of rep051tory :

. The env1ronmental impact .
: statement process examines
"+ Yicca Mountain from the per-
" spective: if a repository were to |
‘be constructed, operated, and

eventually-closed, what would be

- ’the significant potential env1ron—

~

mental impacts?-_

To Support this evaluation, -

" . the department will draw from *

- _ the extensive body of data.and
' aha1y51s already. accumulated for’

- the sité characterization pro-

gram. The public also is prov1ded

* the oppertunity to review and.

comment on the department’s

“‘evaluation in the Repository En-

v1ronmental Impact Statement

K “Of.Moun_tains and Sc'i,en"cé” p122

EIS Documents

Public Invelvement
Opportunities

-~

¢

“The above outlme illustrates the many opportunltles for publlc lnvolvement m the g ;

envnronmental lmpact statement process.

(R Y

The purpose of the Nat1onal
‘Environmental Policy Act and
the environmenital impact state-
ment documentation . process is -
" .to ensure that necessary.and ac-
. curate enyironmental impact
‘studies-are done, And further, .
‘that the studies are done W1t_h
. public involvement, and that
“public officials make decisions

.based on an understanding of en—' '

V1ronmental consequences

.

. -;fﬁey are separate but
~ parallel processes

" While these two-separate pro-

'CCSSCS site characterlzatlon and

the Repository Environmental

- Impact Statement, have different
" purposes, théy also hive a few
things in common. The Reposi-

tory Environmental Impdct
Statement schedule has been de-
Veloped in recognitionof the

Continued on page 122 -




- . This is necessaty to allow.it - -

Continued from page 120 I o . T SR

‘How tl the: prbcesses dlffer

complexity- of the site character- .
ization program, "and to.ensure ,
close coordination W1th site char- B
_acterization act1v1t1es ’

* The environmental impact
- statement will be prepared
over approxrmately a five-year
perlod beginning in 1995.

~« The
". _environmental -
impact statement’
" process -

to draw upon the site charac- -
" terization information that is

- being generated to support the
depattment’s evaluation of _ -.
Yucca Mountain’s suitability
to.become a high-lével.radioac--.
tive waste repository, and any

" subsequent license application to
the U.S. Nuclear Regulatory

' Commlssmn R

iy
iy
/i

V//é

' AFmaI environmental
impact statement

'Public Commeént

‘| Draft environmental
impact statement -

Public Comment ’

Continued from page 119 .

How to be mvolved
* the.scope of the specific environ- you to getmformatmn S o — - =
mental irnp‘get s,tatemerit. Fot' .+ and make your opinions - |- ot «C omm EHTS (m aﬂ ehy 1mnm ent al
example, the Repository Environ- - known. Public scoping . |.
-mental Impact Statement will - . meetlngs and public - - H”“Paft Smfmfﬂt 0?1 apwpaseé
focits on the potential environ- . . .hearings are announced - | “g¢tion’ ghag be as specyf;c as -
. mental impacts of constructing, " . - . in the Federal Reglster -1 Yt d dds i1
. . operating; and closing a repository - and area newspapers. A ?0351 candmay address ¢} zer
at Yucca Mountain. It will notad-" * toll-free telephoneline | the adg’quac_y of the statement: a‘r
dress whether another site is tnore 1—800-967-3477) isavail- | the merzts Ofﬂiﬁ alt ern atw 6’5 A
suitable. Therefore, a suggestion to- - able foryouto call with .} -
move the'project.to another state _ .quéstions about the pro-. faﬁcussed or both CEQ I
would not address  the subject- " cess, schedules, to get . Regulatxon z}(} C;-?R 1503 3(3) R
matter of this enwronmental im* " ° ‘on the mailing list,and to | R
. pact statement . " request addmonal infor-
© eUse avallable agency re-" mation. Comments may ' C T
T 1nformat10n you ."be mailed (seé below) or faxed .- mation requests can be-submit- ~ -
need. _ (1-800-967-0739) to the depart-. ~ * ‘ted by electronic mail at:,
, .+ ment.-You may review technical L ym elsr@notes ymp. gov.
The Department of Energy docurnents, request information, Th {dine address i
wants your input. Meaningful and ~ .and provide commentsviathe W de rlrllaDmg a E?SSIS’ s i
. clear comments help the depart--- . INTERNET World Wide Web at M endy- e lanM trejegz. ¢
.-ment and the commentor fulfill -~ “the following Uniform Resource-Lo- .- Cﬁ:};ﬁiﬂ;g@i Ooflfigeal(r)lfﬁlcz of
the goals.of the Nat10na1 Environ- _ ‘cator address: htp:/www,ymp.gov. ‘Givilian Radioactive Wasfe Man-
,mental Policy" Act Lo “The Repository Envnonmental Im- - .agement 1,5, Department of
. o pact Statement is indexed as "Energy, 101 Convention Cenfer
. To get more lnformatlon .+ Environmental Impact Statement Drive. Suite P-110. M/S 010. Las~
The départrhent has established ~ ©n the Yuccad Mountain Project = - Végas’; Nevadi 89109: W ‘ ’

.~ varjous ways to make it easier for IS AR, Comments gl ) ‘
. : o . : ’ . ". “Of Mountains and Science” p. 123
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T ransportatmn to areposﬂory

- Ifa repos1tory is built at
" Yucca Mountain, Névada, how "
would spent nuclear fuel'and
. high- evel radioactive waste get
.there? That question concerns . :

" people across the nation ‘and the -

U.S. Department of Energy Be-
~cause transportation is such.an

" important.part.of the Yugca

" Mountain Pro;ect the environ-
-miental impact statement (EIS) -

. for the repository at Yuccé .

- Mountain. will look at the poten—-
. tial 1mpacts of sh1pp1ng spent_

* " uelear fuel and.high-level rad1o-
. active waste to, the’ répository. -

- Viarious klnds of rad1oact1ve
materials have been moved

. around our country for.decades;-

. Shipments of spent nuclear fuel
- regularly go to of from nuclear

" power plants, government re-.
search facilities, industrial . -
complexes and other fac1ht1es

-- After more than 25 years —.and
‘moreé than 2 ,500° sh1pments of

: spent nuclear fuel — there has °
““not been a single death or.injury -
because of the radioactive nature

i “OAELE AMnnuntaine and Seionce” n 104
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:,: Rail casks for shlpplng com-

thercial spent nuclear fuel and -

h1gh level radioactiye waste, havé _'

. layered wall§ up to 36 centime-
ters:(14 1nches) thick, -can-be
five mieters (17 feet) long, and
can weigh as much-as 170 metric
tons'(187.5 tons).:Use of the -
large rdil casks would allow ™
“more: spent nuclear” fuel to be .
‘loadéd into one container, re-

» ducing the number, of shipments_
" and the chance for transportatlon
accidents.

* The smaller casks used for
truck shipments can weigh up to:
23 inetric tons (about 26 tons) -
and measure some Seyen meters
(20 feet)‘in length

Transportatlon casks effec-
trvely shield radiation. If a
- "person stood for about ah hour

-. about two: meters (six feet) from
a cask filled to maximum permis-

" sible 1oad, the dose of radiation
‘received Would be about 10 mll--
- lirem, roughly the.

" same as'from one ..

3 used for sh1pp1ng commerc1al
‘spent nuclear fuel and h1gh-level

radioactive waste.' The’stringent, "
standards established by the-

. _commission ensure that casks. .
will withstand very severe trans- -

portation accidents with minimal
chance of a radiation release.

- For. example commission -
standards require that. casks be .
able to w1thstand in sequence:

.+ z-nine-meter (30-foot) drop
op’an uny1e1d1ng surface; -

°a puncture test 1nvolv1ng a
one-meter (40-inch) drop onto’a.”
pin with a diameter of 15 centi-
meters (six irichés);

o 30-minute; all—engulfmg
fire at 802 -degrees Celsius (1 475
degrees ‘Fahrenheit); and

*an elght—hour immersion
under 0.9 meter (three feet) of |
water. An undamaged ‘cask also.
is required to withstand an elght-

Contmued on page 125

“ of the cargo ‘ ] chest X—ray A per—
L --son would receive -
Casks de51gned o shleld ?bout c]lo ,000. ttllllnes Cash: Afarge heavzly shiei&eél contaifier
. radiation and w1thstand ess radiation than-a  -p for'stering ov fransportihg speny nyclear £ue1
severe accidents. - gl}rl:svtvg:?t’agdl;g N hzgh&eyd ra&mactwe e
Spent nuclear fuel and h1gh— ~ 30 meterts from'a
" level radioactive wastes are solid ~ road when a loaded:.
_material shipped dry in large, cask truck travehng
" heavy, metal containers called. * . 40’kilometers per: B oseil cantamer. ’i‘he contamerz e
‘casks, which ate designed to ‘hour passed by. That' Fyhich the spent muclear fuel and high-level
. Shleld rad1at10n and w1thstand WOUld be about 100 rai}1pact_~we xaste is gea'{ed 'pmor ta p}ace-
severé accidents without releas- - feet at 24 miles per "me tundergrouné. -
»- ing their radioactive contents:’ hour
. Spent muclear fuel is’ usually ve:rpat I secondary {or ad&monal) ex-
 transported by truck or tail, 'and | NRC must ternal container for spert muclear fuel and
" differerit-sized casks are used for e certlfy all casks hlgh~<leve¥ radloactwe wasté.
-~each. All types of transportation. The U. S.. Nuclear Héavy~hau1 A transportanan term 1;0 ée-
casks have several layers of walls* .. " Resulatory Comris- xsmbe teucks and carga-abaye a cetfaiir -
g ry m
" to reduce the radiation dose out- " sion must certify:all ght (&g,& m Neyada, 3. loaded truck
side the cask 4nd to contain theé. ! v
: radloacuve matenal w1th1n i Bt e 2 QG@ pouné‘S}




hour immersion test in 15 meters
" (50 feet) of water. :

Scientists use a combination
“of methods including caléu-

lational, computer modeling, and

' ‘scale-model testing to make sure
casks can pass all the tests. -

Are all shlpplng casks
" alike? -

Over the years, the depart—

. ‘ment has considered several

«different systems for storage,
‘transportation, and disposal of -

spent nuclear fuel and high-level.

radioactive waste. A system-
could-be designed for a single
" purpose, such as for storage, or’
- transport, or disposal; it-could be

.designed for dual purposes, such:_"
as both storage and transpert; or -

.t could be de51gned to be used

cand. placed ina transportation
- cask for shipmént. Then; at the
.“repository, the assemblies'are .

_for all three functlons

The smgle—purpose System re-
quires transferring the spent. |
nuclear fuel assemblies from one- .
cask to another for storage,

" transport and disposal. The as-’
'sembhes are either stored in

pools or in dry containers: They *
are-then removed from storage -

unloaded from the trarisportation -

. “cask and placed’in a cask de- -

signed for dlsposal
-The dual—purpose system in-~

volves storing and transportmg .
_spent nuclear fuel in one cask
. and disposing of'it in another :

When the cask arrives at:the re-
pository, the spent nuclear fuel .

assembhes would.be removed

' opened

: and pIaced in 2 waste package l

de51gned for dlsposal

:. A third type, called a'multi-. —

. purpose canister, could be used
for all three stages of the waste
_ ‘management system. In the

" multi-purpdse system, spent.

- nuclear fuel would be sealed -

inside a canister that is not in-

... tended to be reopened. The

‘canister then would be placed
into a different cask or canistér
. at.each stage, but thé canister
itself would not need to. be re-

* The department is currently

evaluatmg the potential environ-

- mental impacts of fabricating

cand deploymg oné of these sys-

tems in a'separate EIS. The
_ Repository EIS will evaluate the.

potent1a1 env1ronmental 1mpacts ’

-

e Contmued on page 126

kel

assembly %

., disposal’

. Storage -
. Cask - "

" Tiansportation
~Cask .. .

Disp’osal ’
Cask :

Oncé loaded w1th spent nitclar fuel assemblles a multl- ..
purpose canister (MPC) will be sealed and loaded into a cask
for storage and transport andinto a separate contamer for..

.Single purpose shlppmg cask: contamlng a mock spent fuel

“Of Mbt_mtains and Scierice” p. I 25° ‘



Contmued from page 125

Transportatién

Locatlons of Spent Nuclear Fuel and H|gh Level

= Pearl Harbor e

. Symbols do _ﬁot ieﬂect precise locations -

Radloactlve Waste Destinéed for- Geologic Dlsposal

~ ‘o =

e ©-Comniercial Re_aetprs
2 % “9¢ Shut-down Reactors with
0 Spent NuclearFuel on Site

R s Commercial Spent Nuclear
. Fuel Storage Facility

O. Reactors Under Construction’
& Nor:DOE Reseatch Reactors
# Navy Reactor Fuel

%7 DOE-Owned Spent Nuclear Fuel and
. High-Level Radioacﬁve Waste .

of actually emplacmg these types

. of disppsal ¢ contairiers in the Te-

- pository. T

..Regulatlons governmg

' shipments

- and state regulatiohs cantrol v1r— :

The U.S. Department of

- Transportatmn and th_e.comn_hs’— N
_sion have developed regulations -
.that provide a safe and e'ffective

transportation system. Federal
tually-every aspect of spent -

active-waste. transportation.
These regulatiois are.rigorously -

"+ enforced. While the commission- -

is responsible for approving éon-
tainer designs, the Department, of"
Transportatlon has regulanons

_for loadmg, unloadlng and han-

dling shipping casks; 1abeling :-

- gasks and attaching placards to

. transport vehicles.for identifica—

. tion purposes; driver training -
“and. certlflcatlon and hlghway

routing.

' How would spent fliel'be
transported to the -
5 ~rep051tory? ' S

Shipments of siaent nudlear .

S * Flel and hlgh—level radioactive °
- nuclear fuel and high-level radio- . - ‘

waste could come to Yucca

Mountain by truck or railroad.
. _Ex1st1ng federal regulations
‘specify, thats whenever possible,

trucks earrying spent nuclear : -
" fuel and high-level radioactive

Waste should use 1nterstate h1gh-:

4 [}

. ways and travel beltways around
urban areas.,

The regulauons also allow )
states to recommend alternate
routes for such shipments. Ad-

 ditionally, states will be notified

in advance of:spent rtuclear fuel
‘or high-level radioactive waste
shlpments Current commission.

~regulations do not provide for
_ notifying Native American tribes.
However, the department is

working on a tr1bal~not1f1cat10n

) {pohcy o ;,“

LD

;What 1f there is an

accident?-

.Federal, state, and‘ many loeal
"and. trfbal personnel will be -

Contmued on page 127
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. trained in emergency procedures.
Local authorities:would be the
first to respond to a transporta-

~ tion’ acc1dent involvingspent '
.+ nuclear fuel-of high-level radio-
active waste, The federal govern-
ment would respond at the re- -
quest of a state. In the event of -
an dccident, various federal -
state, local, and tribal agencies .

- would coordmate emergency re-
sponse activities as necessary.

The department is prepared to

: send trained persontiel and special’
equipment to the accident area,

" rapidly responding from ohe ofits

"eight regional centers; Before the

- - department-could sh1p sperit

nuclear fuel and high-level radio-.

active waste, states and Native-

American tribes along the routes

would receive funding, and techni- -
. cal assistancé for the emergency -

" response training of public safety
officials. Funding and technical as- -
sistance have been scheduled to

“begin three to five years before -
.shipments would start ’

Informatlon from other e
.~ environmental impact. -
- statements will be used

" National Enwronmental:Pol_lcy
Act regulations direct agencies to
use existing documentation. where -
appropriate, rather than “rein-

. veriting the wheel:” Transportation

of spent nuclear fuel has been, or
is being, studied in a number of
other environmental impact state—
‘ment documents. Whenever
possible, the Repository Environ-
mental Impact Statement will refer
to those other documents to sup- "

. port discussion of: transportatlon

" issues.

Each alternative evaluated in ) ‘
the Repository Environmental Irn-
pact Statement will include
. analysis of both national and re- -
" “giondl (within Nevada)

- e T

_transportation options, truck, -

train, or a combination of both

" The hational-level transportatlon(
° ana1y51s also will include an evalu- -

ation of potential use of barges for

* the:few situations where thatis a

p0551b111ty Currently, the depart-_ '_ ,~

ment expects that shipments to.

the repository would not begin unr .
_ til the’ year 2010. : '

‘National transportatlon -
_options

One national transportatlon op-- .
- uon -would examine potential

impacts-of transporting all the
spent nuclear fuel and high-level

- radioactive waste to Nevada by

legal-weight truck. The environ- _.

“mental impact statement will

evaluate representativé national

" routes currently available or previ-

ously approved for transporting”

-radioactive material to the Nevada .

border, 4nd will explore potential.

* impacts to human health and the -

env1ronment from the maximum -

. reasonably foreseeable accident -
_-scenarios. Specific-national rotites
would be determined and ap-

proved by’ the Départment of-
Transpottation and the commis- -
sion prior to actual. shlpments

The other nauonal transporta—k
tion option would 1nvolve

, maximum use of rail transporta-

tion with use of heavy:haul trucks

 fo transport casks frorn facilities

that do not havé direct-access to
railroads; .Casks would be driven

- to the closest rail spur, where they
" would be transferred to.a Tail car-
-and shlpped to Yucca Mountam

Reglonal transportatlon

-options

For’ transportatron Wlthln Ne-- "
vada, three optlons will be

__evaluated

o (1) constructlon and use of a ’
ra11 corrldor from exrstmg main-

" line railroads to Yucca Mountain;

. e.(2) transfer of spent nuclear
+ /fuel and high-level radioactive

waste from existing rail lines to
heavy-haul trucks which would
complete the journey to Yucca '
Mountain on existing, new, or im-
proved roads and :

« (3) usé of 1ega1-weight -
truck shipments dlrectly to the

* -Tepository.

The rail corridor option will

‘identify and apply siting criteTia,,

based on engineering -consider- .

-+ ations (for example, topography
- "and soils). Other.criteria would

include: potential land-use restric- -

- tions (such as wilderness areas and

fex15t1ng conflicting uises) and
" other concerns 1dent1f1ed durmg

‘We invite you to participate -

.. the scoping-process.

: The heavy-haul truck- optlon

‘also will evaluate construction and
:of an'intermodal transfer facility to

receive shipments arriving at the .
Nevada border by rail. It will look
at thee need to improve existing

- roadways or possibly construct
_new oties..

. The legal-welght~truck optron )
would notinyolve a trahsfer facil-

" ity, since the shipments would.-
« arrive at the Nevada border and

continue directly to the repository. -

‘The department will continue -

" efforts-to improve container

design, enhance emergency re-~
sponse capabilities, and sttengthen

' lines Of commumcatlon TO :

* that end, the public'from across -

. the nation is invited to parti- |

. cipate in this erivironmental |

impact statement process by ask:

ing questions, sharing concerns,

*-and offering suggestions about

transportation issues relevant to
the Repository Env1ronmenta1

Impact Statement | I

-

M - ] o . - . - 2
0 - . . . S @
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: DOE completes one mile of ESF tunnel - -

.~ Nov.69. -

The Yucca Mountaln Site Charac- °

terization, Project (YMP) has com- -

pleted 1,609.76 meters (one mlle) ofn

. tunnel'in the excavation of the Ex-
ploratory Studres‘Faahty (ESF)-at
¢ Yucca Mountain. The YMP i using

..~ ‘a Tunnel Boring Machine (TBM) to
" - excavate the ESF. o ;

. The ESF serves as an under-

scientists 1o, help determine if Yucca

_ Mountain is suitable for the geologic -

dlsposal of commercial.spent.

- nuclear fuel and high-level radloacr i
- tive waste. Tests to be conducted in -

- the'ESF include: geomechamcal test-
" ing to measure rocK’s response: to -
pressuré; radial borehole tests to” -

" measure water and vapor movement :

- through rock; thermal’ testing to-
measure the effec of heat on rock
. and testing of the potential move-
- ment of radloacuve particles

A through rock

These underground tests in the -
ESF arejust part-of the testing being
conducted for site charactenzanon .

Other ‘tests are bemg conductédin

S boreholes to-understand How water
" moves through the mountain. The

‘Systematic drilling programis pro- -

.. gressingas borehole:SD-7isata :: .-.
~depthof 1,897.1 feet, arid is used to - -
“'gather rock quality and stratigraphic. *
- data. Work alsp continuesin shallow*’

* trenches and through monitoring of - .

Sy gr ound laboratory for engineers an d - extensive instrument networks to

understand sersrmc hazards.”

The completlon of the one-mlle
‘mark at Yucca Mountam represents

, '51gn1ﬁcant progress in the excava- -
* tion of the ESF. The ESF was ini-. ‘
. tially scheduled to beé excavated to a .
. milestorie distance of 1,280 meters

* (#7200 feet) by September30, 1995.

“The-curtent excavation of the tuinnel
" beyond one mile places constructiori

of the ESF- approx1mately 330

-meters (1,090 feet) ahead of the:
..scheduled excavauon progress

The TBM and its systems have 2
- been operating ds anticipated “‘On

]une 28, 1995, excavation was tem-

- poranly halted fora requlred

. mdintendnce on the TBM Dunng

this outage,-workers 1nspected the |
entire TBM and its'numerous sys-

- tems, performed aToutine service - -

inspection of the power distribution )

- system, and madde several modlfrca- -

tions that increased overall operat-
ing efflcrency S

-The- mstallanon of a new con—

. Veyor systemwas alSo completed

during the maintenance otitage. This -
system allows muck, or waste rock,

. " to be'carried from the ESF on a con-

tinuous basrs as the TBM advances. -

: Dunng previous operations, muck

was removed with rail cars and

2, small electnc locomotwes

Presently the veteran TBM Crews ,

-are achieving Project record produc-
- tion days.during ESF construction at

Yucca Mountain. On Septeinber 1,

-1995 the TBM excavated a one-day ot

record of 46 metets (150 feet) of -
tunnel: The followmg two days of

- ‘.- ~-ESF excavation produced advarte |
- -rates of 37 meters (121 feet) and 44 "
. meters” (145 feet) per day I

T our of Yucca l\/lountam Saturday, Nov. 11

The u.s. Department of Energy s Yucca Mountam PI‘O_]eCt 1nv1tes you to tour the Yucea Mountain drea and
talk to' scientists and staff imémbers ahout ongomg studies. .. - ." - .

Reservatlons should be ade by calhng (702) 794—7104 dunng busmess hours Tours will be fllled on a E

f1rst-come fu‘st—served baSlS n

1995 Yucca Mountam
exh1b1t schedulc

Geologrcal Soc1ety of Amenca New Orleans LA, Sun 5
.pm-8pm . Mon 9am-5pm 'Wed 9am-4—pm

“Great thlngs are -

. done when men andv
mountams meet

— thltam Blake i
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