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The Yucca Mountain Mission

Current locations of spent
nuclear fuel (SNF) and high-
level radioactive waste (HLW)
destined for geologic disposal:

121 sites in 39 states

Proposed Yucca Mountain Repository

United States Department of
Energy (DOE) Office of Civilian
Radioactive Waste Management

(OCRWM) Mission: to manage and

d IS p ose Of h | g h -I evel rad 10 aCt lve Symbols do not refiect precise locations
H 121 Sites in 39 States
W a.S t e a.n d S p e n t n u C I ear fu eI I n a. Commercial Reactors and/or Sites including: Research Reactors including:
- al reactors A - operating reactors
- shu tors at operating reactor sies A - shutdown reactors with SNF on site

lown reactor af operaling reactor sites

manner that protects health, safety,
and the environment; enhances
national and energy security; and

W DOE-Owned SNF and HLW

%7 Surplus Plutonium

W Naval Reactor Fuel

Highly Enriched Uranium at Shutdown Site

merits public confidence. Ko ooy 208
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Partners in the Long-Term Performance Assessment for the
Yucca Mountain License Application

i

OCRWM Lead Laboratory for Repository Systems

Sandia National Laboratories ﬁ
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http://www.anl.gov/index.html

Proposed Repository for High-Level Waste
and Sp_ent Fuel at Yucca Mountain
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Waste for Yucca Mountain

Commercial Spent Nuclear Fuel:
63,000 MTHM (~7500 waste packages)

DOE & Naval Spent Nuclear Fuel:
2,333 MTHM
- (~400 naval waste packages)

»| (DSNF packaged with HLW)

| DOE & Commercial High-Level Waste:
d 4,667 MTHM
(~3000 waste packages of co-disposed DSNF and HLW)

DSNF: Defense Spent Nuclear Fuel
HLW: High Level Radioactive Waste
MTHM: Metric Tons Heavy Metal ™ Sandia
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Yucca Mountain Subsurface Design

Emplacement drifts
5.5 m diameter
approx. 100 drifts, 600-800 m long
Waste packages
~11,000 packages
~5 m long, 2 m diameter
outer layer 2.5 cm Alloy 22 (Ni-Cr-Mo-V)
inner layer 5 cm stainless steel
Internal TAD (transportation, aging, and disposal) canisters

for commercial spent fuel, 2.5 cm stainless steel
N 236 000 . .
Drip shields

free-standing 1.5 cm Ti shell

| E 173000

238 000

_[E1T1C00

Ground Support
(Rock Bolt)

_H234 000

Naval Long/Short g:;m
Waste Package

Codisposal Waste

Package Containing
Five High-Level Waste

4 N ; K
Canistars with Ona
DOE Spent Nuckear
Perforated | Fuel Canister Drwng Mot 33 Sicais
Stainless TAD Waste Package L
Steel Sheet (21-PWR/44-BWR)
TEWV Rail
Emplacement
Pallet

Steel Invert
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Yucca Mountain Exploratory Studies Facility
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The Natural and Engineered Barrier System

Solitario
Canyon
fauﬂ‘!ﬂ Ventilation
shaft Ghost
Dance

Water table

Over 41 miles of
emplacement drifts

Transportation
Emplacement
Vehicle (TEV)

Approximately 14 miles
of access ramps

fault

Drip Shield Plates

Drip Shield
Structural Members

Quter Barrier

: Waste Package
Drift Ground Support L Inner Vessel

Container Support Pallet

Steellaggregate base
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Groundwater Flow at Yucca Mountain
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The Emplacement Environment at Yucca Mountain

Friction Rock Bolts
- (Stainless Steel)

Water Drips
(Including
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Hypothetical
Future Humans

Modeled groundwater flow paths and
hypothetical exposure pathways
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Total System Performance Assessment Architecture

EXternal Process Models Run with GoldSim FLEU #arfurnicuies
Note: Process model output pre- and 5 ot appear M‘Ek]'lli#
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Total System Performance Assessment Results
Individual Protection Standard: 10,000 yr

LA_v5.005_ED_003000_001.gsm; LA_v5.005_EW _006000_001.gsm;

LA_v5.005_1G_003000_001.gsm; LA_v5.005_SF_010800_001.gsm;

LA_v5.005_SM_009000_001.gsm; vE1.004_GS_9.60.100_10Kyr_ET[event time].gsm;

LA_v5.005_10kyr_Total_Dose_Calcs_Rev01.gsm; LA_v5.005_10Kyr_Total_Dose_Rev01.JNB
T T T T T T T T T T T T T T T T
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- Total System Performance Assessment Results
Individual Protection Standard: 1,000,000 yr

LA_v5.005_ED_003000_000.gsm; LA_v5.005_EW_006000_000.gsm;
LA_v5.005_IG_003000_000.gsm; LA_v5.005_SF_010800_000.gsm,;
LA_v5.005_SM_009000_003.gsm; vE1.004_GS_9.60.100_1Myr_ET[event time].gsm;

1 03 LA_v5.005_1Myr_Total_Dose_Calcs_Rev00.gsm; LA_v5.005_1Myr_Total_Dose_Rev00.JNB
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MDL-WIS-PA-000005 REV 00 AD 01, Figure 8.1-2[a]
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Long-Term Performance of Yucca Mountain

m  No significant releases for many tens of thousands of years if the site is
undisturbed

m Dry climate, little groundwater flow
m Corrosion-resistant waste packages

m Over hundreds of thousands of years, estimated mean and median annual
doses are well below natural background

m Disruption by unlikely geologic processes could cause releases and doses
to humans; probability-weighted consequences are evaluated

m Site geology indicates probability of volcanism is on the order of one
chance in 10 million to one chance in 1 billion per year (mean 1.7 x 10-8/yr)

m Disruption by seismic activity is reasonably likely over very long time
periods; consequences are not severe

m All estimated radiation doses are within regulatory limits

Sandia
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October 2008 Status of Yucca Mountain

3 June 2008: License Application (LA) for Construction
Authorization submitted to US Nuclear Regulatory Commission

8 September 2008: NRC accepts LA for technical review,
docketing initiates 3-4 year review and hearing process

US EPA million year standard approved 30 September 2008
Earliest possible decision on licensing September 2011
Earliest possible receipt of waste: 2020

Other potentially relevant topics

Nuclear renaissance in the U.S.

+ Several new reactor license applications submitted to NRC
Increasing Debate and Dialogue on Reprocessing
Evolution of the Global Nuclear Energy Partnership (GNEP)
Initiative

- Reprocessing, Advanced Reactors
Second repository
Presidential election
Nevada opposition



backup

17 Sandia
October 2008 m National
Laboratories




\

| B
\/

(a)

Mean Annual Dose (mrem)

TSPA Results: Modeling Cases Contributing to Total Mean

Annual Dose

103

A_v5.005_ED_003000_001.gsm; LA_v5.005_EW_0DG00D_0D1.gsm;
LA_v5.005_IG_003000_001.gsm; LA_v5.005_SM_008000_001.gsm;
LA_v5.005_SF_01080D_001.gsm; vE1.004_GS_9.60.100_10Kyr_ET[event time]. gsm;
LA_v5.005_10Kyr_Total_Dose_Mean_Contributions_Rev00.JNB

102 -
10" -
100 -
10-1
1072 -
1073 -

1074 -

10754

LALLM R R

T T T T T T T T T T T T T T T T T T

=— Total
== Drip Shield Early Failure

= Seismic Fault Displacement
Igneous Intrusion
Waste Package Early Failure - Volcanic Eruption
Seismic Ground Motion

L L | L L | L L L | L L ] L L L

10-6-F

18

- -
4,000 6,000
Time (years)

10,000 years

(b)

Mean Annual Dose (mrem)
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Radionuclides Important to Mean Dose
Early (E) and Late (L)

— Total
LA 5005 _ED 003000 _000.gsm; LA v5 005 _EWVY 008000_000.gsm; e
LA w5 005 1G_003000_000.gsm: LA w5 005 Sh_003000_003 gsm; — 3
LA w5005 SF 010800 000 gsmvE1.004 G5 960100 _Myr ET[event time].gsm; — 795
LA w5 005 1Myr_Major_RMNs_Dose_Rev00 JNE;
103 E T T T T T T T T T T T T T T T 3 gch <:@
- (TSPA AMR ADO1 Fig 8,1-7[a]) {1 | == ""sn
107 £ { | — " <}:|®
= . F 1| — "%s
£ 10" + - %Ra <::|®
Q E ] 227
= i Ac
= 10 e P 4 | == *Th
% "("'-B- —_—r— 7 o O P 230Th
DO 10" s = — T e I
e e i T B I 233
g 102 — e = = 2 T —_ 23
[ e —-‘ﬁ- — _.-.—....-.I: --------------- E
c oy Ol NG i 5y
cﬂ: 3 e - %_.‘_____
& 10 N s e v
; <. 17 o =@
= 104 - o re— 239
™ - . ; e R LT Pu <: @
105 Il N ~ 2| e 240p,|
| 1 =@
10—6 = s ] ] ] ] ] ] ] I I L& | I
0 200000 400000 600000 800000 1000000
Time (years)
19 _ Sandia

October 2008 National
Laboratories



Yucca Mountain, Nevada

Humbeoldt
County

e

unties Designated as Affected
'T.t of Local Government
s Preliminary Caliente Implementing Alternative
Preliminary Caliente Alignment Alternative Segments
- Preliminary Mina Implementing Alternative
Interstate 80

*Churchill

*Nye County

*Timbisha
Shoshone Tribe

' £~

*Lincoln
County

e 90 miles northwest of Las Vegas in Yucea .

Nye County Mountain *Inyo S
County 4}6
» Located on western boundary of the . *Timbisha %,

Nevada Test Site, a U. S: Department ~~ "\ Shoshone

of Energy (DOE) facility - e TR - Tribe

0E3TPR_YMRoubes. psd
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US DOE (United States Department of Energy), Yucca Mountain
Repository License Application, DOE/RW-0573, Rev. 0 (2008)
(available at http://www.nrc.gov/waste/hlw-disposal/yucca-lic-
app.html#appdocuments)

m Documentation of the TSPA is provided in Section 2.4 of the
Safety Analysis Report contained in the License Application

See also summary documents available at http://ymp.gov/
m The Safety of a Repository at Yucca Mountain
m The National Repository at Yucca Mountain

Supporting documents available at the Nuclear Regulatory
Commission’s Licensing Support Network (LSN) at
http://www.lsnnet.gov/
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