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° Summary

°* Supporting documentation
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Introduction

The repository system is composed of natural and engineered
features that function together as two natural barriers and an
engineered barrier system

A barrier is defined in 10 CFR 63.2 as any material, structure, or
feature that, for a period to be determined by the NRC, prevents or
substantially reduces the rate of movement of water or
radionuclides from the Yucca Mountain Repository to the
accessible environment, or prevents the release or substantially
reduces the release rate of radionuclides from the waste

As defined by 10 CFR 63.2, important to waste isolation (ITWI),
with reference to design of the EBS and characterization of natural
barriers, means those engineered and natural barriers whose
function is to provide a reasonable expectation that HLW can be
disposed of without exceeding the requirements of 63.113(b) & (c)
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Schematic of the Multiple Barrier Repository

-pper Natural Barrier

Unsaturated Zone above

the Repository so
hy, Surficial

Soils, and Bedrock

* Prevents or
substantially reduces
infiltration by
evaporation,
transpiration,
and runoff.

« Prevents or ially reduces
seepage by capillary effects and
by thermal processes.

Repository Yucca
N () Mountain

Unsaturated Zone

below the Repository
+  Prevents or substantially /
reduces radionuclide release

through the thick unsaturated
zone by slow advective

flow, sorption, matrix
diffusion, and colloid filtration.

Zone the Rep

and the Accessible Environment

+ Prevents or substantially reduces radionuclide release to
the accessible environment by slow advective transport
and colloid filtration.

+ Prevents or substantially reduces radionuclide release by
matrix diffusion and sorption in tuff and by sorption
in alluvium.

+ Prevents or substantially reduces concentration of
radionuclides in groundwater by dilution and dispersion.

System

Barrier System

Drip Shield Waste Package
« Prevents or substantially Prevents or substantially reduces water contacting waste form.
reduces dripping seepage * Prevents or substantially reduces the release rate of

water from contacting radionuclides. Waste Form and

waste packages. 7 Waste Package Internals
* Prevents structural «  Prevents or substantially reduces
damage to waste mobilization of radionuclides
package from rockfall. / | by rate of degradation.
/

+ Prevents or substantially reduces
transport of radionuclides by low:
e soluhiligyqu‘in-package sorption.

Drift Invert
« Prevents or substantially
/ reduces rate of diffusive
/ transport of radionuclides.

‘ + Prevents or substantially
reduces transport of
radionuclides through

sorption and low solubility.

Approximate
RMEI Location

Not to Scale

Pl N Emplacement Drift

RRECs the .+ Provides a stable environment for other
wgs}elpackage i = Engineered Barrier System features.
minimizes external >

mechanical and |
chemical interacﬁ?ns.

—~ Waste Package

Y Support Alloy 22

staml_el_ssbes (UNS N06022)

Steel Tul

(UNS $31600)

00240DC_LA_0296b.ai
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The technical bases for the
assessment of the
capability of the three
barriers are the same as
the bases used for the
compliance of the
repository system with the
postclosure performance
assessment objectives
and requirements

Barrier capability is based
on the abstraction models
of processes included in
the performance
assessment as well as an
evaluation of FEPs that
have been excluded from
the performance
assessment
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Quantification of Barrier Capability

°* Two modeling cases considered for demonstrating
barrier capability

— Combined nominal/early failure modeling case

+ Drip shield and waste package early failure modeling cases and
the nominal modeling case are combined into one modeling case

+ Representation of repository futures in which disruptive events
do not occur

+ Provides a projection of a reference capability

— Seismic ground motion modeling case

+ Addresses barrier capability as a function of disruptive
conditions

+ Important to demonstration of compliance with the
regulatory standards

e

5 Department of Energy  Office of Civilian Radioactive Waste Management www.ocrwm.doe.gov
P LL_YMMacKinnon_Barrier_NRCTE_040308.ppt

5



Upper Natural Barrier

Topography and Surficial Soils

* Low precipitation

) * Runoff

Evaporation : + Evapotranspiration
« Infiltration

Unsaturated Zone Flow
o Flow Focusing

o Percolation

* Dryout Zone

Drift Surface

o Capillary Barrier
« Dripping

o Evaporation

\ e Roughness

Infiltration

Transpiration

Intact Drift Degraded Drift

Unsaturated Zone above Repository

* Percolation
* Capillarity
* Flow Diversion around Emplacement Drifts

The Upper Natural Barrier (UNB), by preventing or substantially
reducing the rate of movement of water into mggwrsgposnory,
prevents or substantially reduces the rate of movétnent of
radionuclides from the repository to the accessible environment

e
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Quantification of UNB Capability

°* Topography and surficial soils

— Run-on and runoff, evaporation, and transpiration combine to divert
water and permit only a small fraction of the precipitation at the site
to infiltrate into the unsaturated zone (Simulation of Net Infiltration
For Present-Day And Potential Future Climates, SNL 2008)

* Unsaturated zone above the repository

— Damping of episodic pulses of precipitation and infiltration
(UZ Flow Models and Submodels, SNL 2007)

— Capillary forces in rock adjacent to emplacement drifts limit seepage
into drifts (Abstraction of Drift Seepage, SNL 2007)

— Elevated temperatures in the rock during thermal period limit
seepage into the drifts (Abstraction of Drift Seepage, SNL 2007)

e
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Quantification of UNB Capability (ontinueq)

°* Characteristics and properties of the topography and surficial
soils are not expected to change in the 10,000 years after closure
(YMP 1993, Topical Report YMP/92-41-TPR, Section 3.4)

*  Drift collapse caused by seismic ground motion may reduce
effectiveness of capillary barrier

— Increase in seepage rates

— Increase in seepage fraction

°* Metrics: Net infiltration, drift seepage rate, seepage fraction

= -
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R I N i Mean Net Infiltration (I) as % of
FLLS S oo {1 Precipitation rate:
S ]
2 10 — Ranges ~5% during present-day
o F Precipitation ] climate to 7% during glacial-transition
8 10-1L ==« Net Infiltration 4 climate
S g == Post 10,000 Year Percolation E
. i — ET accounts for 85 to 88% of reduction
: in net infiltration
1078 e T ) H o
100 1,000 10,000 100,000 1,000,000 Mean Drift Seepage (S) as % of
Time (years) ambient seepage flux (first 10K yrs)
o | IRSTSTERLEERIIEES _ s~2to11%
102 : — T —— T B ) B R
< : ] — Nominal & Seismic GM
T 0 L | almost identical
> g ]
g f {  Mean Drift Seepage as % of Post-
° .
5 o roooo —m—========1 10K Percolation
CIL) ,:_ _____ /F-'—-' /——;
2 o] ! — Nominal, S ~ 11%
g Va — _ 5 —  Seismic GM, S ~ 12 to 48%
o ===« Net Infiltration Over Intact Drift _ . .
C/:) 1072 g / <] emmeem Post 10,000 Yea}r Percolation Over Intact Drift Eé (drlft'degradatlon rEduces
g : e - Seisnie Gronnd Moion effectiveness of capillary barrier effect)
100 1,000 10,000 100,000 1,000,000 (Ref: SNL 2008 MDL-WIS-PA-000005 REV 00 AD 01,
Time (years) Section 8.3.3.1.1[a])

e
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Nominal/Early Failure Modeling Case
for 10,000-year Period (Glacial-transition)

Nominal/Early Failure Modeling Case

for Post-10,000-year Period

Seepage Fractions* (SF)

. . Seepage Fraction for . . Seepage Fraction for
Percolation Subregion CSNF Waste Packages Percolation Subregion CSNF Waste Packages
Subregion Quantile 5th 95th Subregion Quantile 5th 95th
Index Range Percentile Mean Percentile Index Range Percentile Mean Percentile
1 p <0.05 0.0020 0.0887 0.2823 1 p <0.05 0.0082 0.1251 0.3121
2 0.05<p < 0.0217 | 02308 | 0.5780 2 0.05<p < 00617 | 0.3402 | 0.6555
0.30 0.30
3 0.30<p < 0.0455 | 03294 | 0.7439 3 0.30<p < 0.0949 | 0.4369 | 0.7943
0.70 0.70
0.70<p < 0.70<p <
4 0.95 0.0431 0.3848 0.7998 4 0.95 0.0606 0.4364 0.8439
5 p>0.95 0.0870 0.4666 0.8386 5 p=>0.95 0.0934 0.4944 0.8802
Repository Average 0.0424 0.3134 0.6950 Repository Average 0.0784 0.3999 0.7449

Seismic Ground Motion Modeling Case

for Post-10,000-year Period

Seepage Fraction for
Percolation Subregion CSNF Waste Packages
Key Points: Subregion |  Quantile 5th 95th
. . . . . Index Range Percentile Mean Percentile
e Nominal & Seismic GM SF |dent|ca_l for 10K ] 0 <0.05 03231 04673 0.6923
yrs (on average 70% of WPs experience 005 <p <
non-seep environments for 10K yrs) 2 "0.30 0.3089 | 0.6491 |  0.9173
« Nominal & Seismic GM SF increase with 3 03P 0.3114 | 0.7193 0.975
drift degradation for post-10K 070<0<
4 o 55" 0.226 0.7041 0.9803
(*Defined as ratio WPs experiencing seepage to all 5 p > 0.95 0.3107 0.7518 0.9869
WPs in repository) Repository Average 0.2912 0.6870 0.9465

e
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Engineered Barrier System

Engineered Barrier System

Emplacement Drift: Pallet: / NON-ITWI

Provides a stable Supports the
environment for other waste package and
Engineered Barrier minimizes external
System features mechanical and Invert below NON-ITWI o : .
chemical interactions ~ the Waste Packages: Titanium Drip Shield ITWI
Reduces transport of above the Waste Packages:
radionuclides out Prevents or substantially
of the Engineered reduces water from contacting
Barrier System the waste package
The Engineered Barrier System (EBS) prevents or substantially reduces Waste Package: ITwI
. revents or substantially
the rate of movement of water to the waste, prevents or substantially reduces water from

contacting the waste form

reduces the release rate of radionuclides from the waste, and prevents
or substantially reduces the rate of movement of radionuclides from the
repository to the accessible environment.

e
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Quantification of EBS Capability: Drip Shield

Nominal/Early Failure Seismic Ground Motion
LA_v5.005_NC_000300_003.gsm; @) LA_v5.005_SM_009000_003.gsm;
10 v5.005_StandAlone_WAPDEG_DS_Fail_Frac_Rev01.JNB 10 v5.005_StandAlone_WAPDEG_CDF_DS_Fail_Time_Rev00.JNB
. T T T T T T T T T T T T T T T N T T T T T T T T T T T T T T T T T T LEAD7/ 7z T T
- ) - 5 ] 1 1 I .
o i i i Best Estimate (9000 Values) i
3 08 0.8 4 Average CDF (Over Epistemic Uncertainty)
L i 1 & - .
k) - i I . 1
° - . v . _
S 06 ) 2 06
o - i £ i i
5 | 1 2 | !
S 04 5 '
> . . g 04 . )
= = R Q i (L il ]
= i ] o B 07 1| h
g | 1 o | '{,’x, / /| i
o 02 a 0.2
a 18 i I
0.0 i L L L L L L L L L ! L L L L L i aé 0.0 __ = . f f i ]
200,000 250,000 300,000 350,000 400,000 0 50,000 100,000 150,000 200,000 250,000 300,000 350,000
Time (years) T: Time of Drip Shield Failure (years)
Key Points: Key Points:
» DS failure under nominal conditions by * DS failure under seismic conditions by
general corrosion (GC) of Titanium Grade 7 rubble accumulation and plate thinning by
plate GC
e Failure times from about 270,000 to 340,000 * Probability of DS failure before 100,000
yrs years is 0.0055

(Note: The TSPA model does not include spatial variability in drip shield failure)

e
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Quantification of EBS Capability: Waste Package

CSNF WP Breach for Nominal Conditions

(a) LA_v5.005_NC_000300_003.gsm; (b) LA_v5.005_NC_000300_003gsm;
v5.005_StandAlone_ WAPDEG_CSNF_First_Crk_Breach_Rev02.JNB 100 Iv5v00‘5_StalndAlo‘ne_WAPDI=TG_C|SNF ITirSt Pat B'IeECh_lReVOIZ.JNB
— — =

100 — ‘ :
E —— 95th Percentile /_r g
//% E
/

E —— 95th Percentile
Mean

Median

Mean /7’5
Median i
5th Percentile /

1071 - f E

/ 10-1 -4 5th Percentile
10—3 | | 10_3 : //
I L I I L ! L I I L L L L L 1074 L L L I L L L I L L L (-/

Fraction of Waste Packages
Breached by Cracks
3
Fraction of Waste Packages
Breached by General Corrosion Patch
=)

L1l
00817DC_0899c.ai

" 0 200,000 400,000 600,000 800,000 1,000,000 0 200,000 400,000 600,000 800,000 1,000,000
Time (years) Time (years)
Stress Corrosion Cracking General Corrosion
(of closure-lid welds) (of Alloy 22 outer barrier)

Key Points: Key Points:
e SCC breaches of CSNF WPs becomes more » GC patch penetrations of CSNF WPs

likely to occur after 170,000 yrs (based on becomes more likely after 560,000 yrs

95" percentile curve) (based on 95 percentile curve)
« By 108 yrs, mean fraction of CSNF WPs « By 108 yrs, mean fraction of WP penetrated

breached by SCC is ~ 54% by GC is ~ 9%

e
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Lithophysal Rubble Accumulation

LA_v5.005_SM_009000_011.gsm;
v5.005_StandAlone_Frac_Rubble_Vol_Accum_Lith_Rev00.JNB

10 I 1 1 LU 1 1 1 L 1 I 1 LI 1 1
ko) i Mean .
Q i Median | i 0 R )
'g e 5 — 95th percentile J
o i - 5th percentile o
= E i
3 0.6 e - —
go) E i
g N |
LL I !
B 0.4 e .
o - i
Y = ]
o ) 15
5 1
U= 0.2 - < S 4=,
8 : 13
L i 18

00 - Ll 11 I 1 I I 8

100 1,000 10,000 100,000 1,000,000

Time (years)

)
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Expected Fraction
of Waste Packages Breached

Expected Fraction of
Waste Packages Breached

Seismic Ground Motion Modeling Case

LA_v5.005_SM_009000_011.gsm;

(c)

Expected Fraction of
Waste Packages Breached

(d)

Expected Fraction of
Waste Packages Breached

1 00 v5.005_StandAlone_WP_Fail_CSNF_Seismic_Rev03.JNB
F —— 95th Percentile — E
1 Mean /7;
L Median ]
101 ——— 5th Percentile /
| /__/ = ;
1072 L / .
) / ' [ E
1073 f - S
104 L I L I L
0 200,000 400,000 600,000 800,000 1,000,000
Time (years) CS N F
LA_v5.005_SM_009000_011.gsm;
1 00 v5.005_StandAlone_WP_Fail_CSNF_Seismic_Damage_Only_Rev01.JNB
— T T T T T T T T T T —
H —— 95th Percentile ]
L Mean E
- Median 1
10-1-H — 5th Percentile [
F ’ r |
- " _
102 / E
1073 [d (T vy vy 5
3 DCIoITNG PIryvyvCoo EN
: onl L
i y | it
] 18
1 0—4 ! ! I I | ! ! ! I S
0 200,000 400,000 600,000 800,000 1,000,00(

Time (years)
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LA_v5.005_SM_009000_011.gsm;

1 00 _ v5.005_StandAlone_WP_Fail_CDSP_Seismic_Rev02.JNB
g T T T _V,Vr‘-lf ——T— ]
o " ]
1071 E
]
—~ :
el ]
/ﬁ i
1072 T 3
| E
e ]
/ ]
-, fﬂ)y ]
r
1073 4| —— 95th Percentile j E
Mean f/ ]
Median g ]
——— 5th Percentile E
104 L L I L I | L L L
0 200,000 400,000 600,000 800,000 1,000,000
Time (years) C DSP
LA_v5.005_SM_009000_011.gsm;
1 00 v5.005_StandAlone_WP_Fail_CDSP_Seismic_Damage_Only_Rev01.JNB
1071 5
1072 5
10-3 4. . Qaicemic nrocacecac i
—— 95th Percentile AS A R-2 00 LY IJI VULVLOCOoOTOo EL
Mean =
Median on Iy S
5th Percentile 18
1 0—4 I L L i L I I L I I I L L L I |§
0 200,000 400,000 600,000 800,000 1,000,000

Time (years)

Quantification of EBS Capability: Waste Package
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Mean Activity Released from the EBS

LA_v5.005_NC_000300_000.gsm; LA_v5.005_ED_000300_000.gsm;
LA_v5.005_EW._006000_000.gsm;
LA_v5.005_RN_Activity_Released_Calcs_EF_Nom_1Myr_RIz_Rev01ab.gsm;

LA_v5.005_RN_Activity_Released_Calcs_EF_Nom_1Myr_RIz_RevO1c.gsm;

LA_v5.005_SM_009000_003.gsm;

(b) v5.005_Average_EBS_Release_all_RNs.xls; (b) LA_v5.005_RN_Activity_Released_Calcs_Seis_1Myr_RIz_Rev01.gsm;
10 LA _v5.005_EF_Nom_1Myr_EBS_Act_Rel Rev01.JNB 10 LA_v5.005_SM_009000_003_EBS_Act_Rel_Rev01.JNB
10 E T T T T T T T T T T T T I T T T T TTTTH Toal 10 E T T T T T T T T T T T T T TTTT T T T TTTTg Tota)
109 4 : Invento 109 E E Invent
0 T — {| ——Toaiees e | | == Toulees
107 £ R - Rel 107 £ \\ J Releases
106 E \ E 90gy 106 —— E 90g
E e AT I — 99T

= 105 E o 137c = 105 s 137C

9 T Cs g 15t ‘—'-.? Cs

= 10" ¢ g| — ?*°Ra g | = ?®%Ra

= 108 E / S | B 230 = 103 = etong 230

S E E Th S o Th

= 2 _F J | == 234 = 2 == —— 234y

o 10 E . U 5] 10 Z

< 101 3 / y. 237Np < 4ot / 237Np

% 0 E "k J| ——-239pyT % 100 V4 =« 239p T

(] 10 Ve IR 239p, 1| [0} I ...... 239p!

_1 E / - L = PU —1 :

= 107 ¢ / / E IR 240p T = 10 E [ A S~ AT <SP wa- I IEPYRTS 240p, T
1024 )TN e . 240p 1 1072 ¢ 1 / at 240p|
10-3 _E ,//K o 1| ——- 24157 10-3-E ] L 7 ' ~ —— 2MpmT

E N\ E E ) :?-( -/ ot et 242p T
104 _E // &— _“‘ﬁ’ | = 242p,T '—,.(‘ > Dt — 242py
1075 £ / ANy P : \ | = 2P E 1= S ZiiUIT
1 0_6 E 1 L MI 1’ : . a% L1l \I\I L ‘ll L1111l L 1 Ll I.ffl |§ 243AmT 10-6 E L L ‘ M l L I L A“ = . m n
. 00264DC_LA_1472a.a 00264DC_LA_1474a.ai
100 1,000 10,000 100,000 1,000,000 T 100 1,000 10,000 100,000 1,000,000

Time (years) Time (years)

Combined Nominal/EF

Key Points: Key Points:

« At 10* yrs, mean activity released from EBS .
is less than 4 x 10° % of the inventory

Seismic Ground Motion

At 10* yrs, mean activity released from EBS is
about a factor of 100 higher than Nominal/EF

By 106 yrs, mean activity released from EBS
is about 7% of total inventory
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By 106 yrs, mean activity released from EBS is
about the same as Nominal/EF
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Lower Natural Barrier

Unsaturated Zone Welded Tuff Units

(under northern half of repository block)
« Dissolved radionuclides
move through fracture transport
+ Radionuclides sorb onto colloids
that move in fracture flow

The Lower Natural Barrier (LNB) prevents or substantially
reduces the rate of movement of radionuclides from the
repository to the accessible environment.

Unsaturated Zone Nonwelded Tuff Units
(under southern half of repository block)

« Dissolved radionuclides move through
matrix transport

« Radionuclides sorbed onto colloids
generally filtered by matrix
Yucca Mountain

Unsaturated Zone below the Repository
* Low percolation water flow rates
*» Matrix diffusion
\ = //
N Reposntory,

- Ny '
5525

-

* Sorption of radionuclides onto rock
Saturated Zone

* Low groundwater flow rates
* Matrix diffusion

+ Sorption of radionuclides onto rock
* Filtration of colloids

Approximate RMEI Location

Lower Natural Barrier

-~} South
Not to Scale
P 00264DC_LA_0513c.ai
- .
_-7 Saturated Zone Alluvium
// « Sorption slows transport of radionuclides
Saturated Zone Fractured Volcanic Tuffs « Larger effective porosity in alluvium slows transport velocity
« Diffusion and sorption slow transport of radionuclides

Department of Energy  Office of Civilian Radioactive Waste Management
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Mean Activity Released for the Seismic Ground
Motion Modeling Case

EBS to UZ SZ to Accessible Environment

LA_v5.005_SM_009000_003.gsm; LA_v5.005_SM_009000_003.gsm;
(b) LA_v5.005_RN_Activity_Released_Calcs_Seis_1Myr_RIz_Rev01.gsm; (a) LA_v5.005_RN_Activity_Released_Calcs_Seis_1Myr_Riz_Rev01.gsm;
LA_v5.005_SM_009000_003_EBS_Act_Rel_Rev01.JNB 10 LA_v5.005_SM_009000_003_SZ_Act_Rel_Rev01.JNB
1010§ T T T T TTIIT T T T T TTIT T T T TTITT T 1T 1111189 10 E T rTTrm T 1 T rrrrT T T oot T T T TT1T1TH Total
109 4 ;I;?\}:Ltory 10° & E Inc\)/tgntory
108 F T T— 4 | ——- Total EBS 108 o T — —== g | == TotalSZ
107 & \\ 3 Rel 107 £ '\\ 3 Releases
3 3 3 3 90Sr
108 + e —— 22?’ 10° \‘g —_— 99T
—~ B 3 h— C —~ 5 _F E
c 1”F o | — s S 1% g | — s
= 104 & o | — 225 = 10* £ u 226Ra
= 103 i E 230Ra = 103 E / 1 |...... 230Th
B 2 : == 4 234Th E > F ,/ ~ | ——. 239y
° 10 E P = H - U o 10 E &2 237
< 101 £ ’ 25"Np < 100 = AA B
c E 4 .. 239p,T c E q | ——. 29PyT
o 100 I/ 239ﬁ3| S 100 € )/ P RS, / 1 | ...... 239py!
= 107" { 240pT = 107" 4 7 _ 7 \\ o [ 240pT
102§ ] 240py! 1072 /Z - O 240py!
10-3-E ] . 241 pAmT 10-3 £ //’/ / Nog | == 241AmT
1074 i ,7(\ e I E 242pyT 1074 ; ’ / y : A i 242Pu|T
10-5-E "/ % 7 \ ... 242py 105E P /y / 35 242py
I - o KON R : . Ex —_— 243 T ~E P i Ty | —— 243AmT
106 o Y |i I A\I petar o b \'A Lo Am 1076 Lo IA[IIILI' A (i ay S 11 %
00264DC_LA_1474a.ai
100 1,000 10,000 100,000 1,000,000 100 1,000 10,000 100,000 1,000,000
Time (years) Time (years)

Key Points:

« At 10 yrs, total mean activity released from SZ « 9gr & 137Cs from EBS confined to LNB

: o ° L
is about 50% of activity released from EBS « Reduction in activity released from LNB (10* yrs

« By 108 yrs, total mean activity released from and 10° yrs): 2'Am (100%), 23°Pu (99% and 90%),
SZ is about 5 % of total inventory (vs 7% from 242py (99% and 66%), 22°’"Np (78% and 23%), 234U
EBS) (89% and 32%)
« Mean activity releases from SZ dominated by * Mean activity releases of *°Th & ?*°Ra from SZ
9T determined by precursor 234U release
N - 1w
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Summary

The Yucca Mountain repository system is comprised of three
barriers, the UNB, EBS, and LNB

These barriers have the functions of (1) preventing or substantially
reducing the rate of movement of water to the waste, (2)
preventing or substantially reducing the release rate of
radionuclides from the waste, and (3) preventing or substantially
reducing the rate of movement of radionuclides from the
repository to the accessible environment

Barriers include multiple features that have processes and events
that may act on or within the features to affect the capability of the
performance of the barrier

Rationale and basis for ITWI classification and qualitative
demonstration of barrier capability is provided in Postclosure
Nuclear Safety Design Bases (SNL 2008)

A complete evaluation of all potential FEPs, including the technical
basis for their inclusion or exclusion in the performance
assessment, is presented in Features, Events, and Processes for

.. the Total System Performance Assessment: Analyses (SNL 2008)

Y
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Supporting Documentation

°* Postclosure Nuclear Safety Design Bases
(SNL 2008) provides

— Rationale and basis for ITWI classification
— Provides qualitative description of barrier capability

°* Total System Performance Assessment Model /
Analysis for the License Application
(SNL 2008, Section 8.3[a])

— Provides quantitative assessment of barrier capability
* Technical bases for barrier capability are contained in

— Features, Events, and Processes for the Total System Performance
Assessment: Analyses (SNL 2008)

— Performance Assessment analysis and modeling reports

° All barrier capability identified as important to waste
isolation is included in the TSPA model

5 Department of Energy  Office of Civilian Radioactive Waste Management www.ocrwm.doe.gov
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