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Major TSPA-93 Objectives 


• Evaluate effects of alternative 
- Thermal regimes 
- Emplacement modes 
- Waste-package designs 

• Incorporate new site information 

• Evaluate effects of alternative performance 
measures 

• Conduct  sensit iv i ty/uncertainty analyses 
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Important Conceptual Differences Between 

TSPA-93 and TSPA-91 


Coupled thermal-hydrolgocial processes for 
aqueous flow 


Enhanced radionuclide inventory, chain decay, 

and solubility modeling for transport 


Enhanced statistical and geostatistical correlations 

Testing of significance of fracture-matrix coupling 

Dependence of water-contact mode on flux and 
saturation history 


Consideration of multiple engineered barriers 
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Cutaway of a Drift Showing 

Comingled Waste Package 
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Cutaway of a Drift Showing 

Comingled Waste Package 
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Alternative Designs Investigated in 

TSPA-93 


Alternative Thermal Loads (kW/Ac) 

28 57 114 

Vertical emplacement 

SCP design 


Alloy 825 @ 0.95cm 

In-drift emplacement- MPC 
Mild carbon steel @ 10, 20, or 45 cm 

Alloy 825 @ 0.95 cm and 3.5 cm 

DCTS PAJB14.PM4.125.NWTR B/l- 12-94 5 



Participants and Roles in Total Performance 

Assessment (TSPA-93) 
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Objectives in Conducting Analyses for Times 

Greater than 10,000 Years 

• Evaluate consequences attributable to long-lived 
nuclides not released over 10,000 years 

• Provide better insight on the long-term performance 
of disposal alternatives 

• Compare results to international community that 
considers long-term dose consequences 

• Prepare for discussions with National Academy of 
Sciences Committee on the review of applicable 
standards for Yucca Mountain 
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PERFORMANCE ASSESSMENT 

MODEL INTEGRATION 


I SITECHARACTERIZATION I 


I 
ill 

I 
i I 


WASTE PROPERTIES I ZONE MODEL ZONE MODEL 
I I I 


SCENARIO DEVELOPMENT I [ GROUNDWATER ! I WASTE PACKAGE POSITORY & WASTE 
m 

ENVIRONMENT _] w's::o=°""I
SCREENING PROBABlUTIES FLOW MODEL MODEL I I PACKAGE MODEL 
I 

I 

I I F i 


BIOSPHERE
TRANSPORT AND 

DOSE MODEL 

I TOTAL SYSTEM I
SIMULATOR 

T~r ~ 
i 


I UNCERTAINTY I I UNCERTAINTY ! ANALYSIS ANALYSIS ANALYSIS 

; , 

10 CFR 60.113 
! ~ ~ ~ E  I 40CFR191.13 I '0C''1 ~ A ' O '  I• R • CONTAINMENT • INDIVIDUAL PROTECTION * WP CONTAINMENT 

• GROUNDWATER • EBS CONTROLLED 

PROTECTION RELEASE 
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Future TSPAs are to Support 

Major Program Decisions 


Near-term program decis ions include the 
fo l lowing:  
- S i t e - s u i t a b i l i t y  e v a l u a t i o n  
- Underground facility and .engineered system design 
- Prioritizing and evaluating test program 

Longer term program decis ions involve the 
fo l lowing:  
- Advanced Conceptual and License Application 

D e s i g n s  
- Site Recommendation Report 
- Environmental Impact Statement 
- Safety Analysis Report/License Application 
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WBS SCP N u m b e r  

1.2.3.2 Geology(continued) 

Budge t  PA Data? 
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Regional Ground-water Flow System 
Regional Hydrology System Synthesis & Modeling 
Unsaturated Zone Infiltration 
Water Movement Tracer Tests 
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Site Saturated Zone Ground-water flow system 
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8.3.1.2.3.2 
8.3.1.2.3.3 

1.2.3.4.1.1 
1.2.3.4.1.2.1 
1.2.3.4.1.2.3 
1.2.3.4.1.3.1 
1.2.3.4.1.3.2 

8.3.1.3.1 
8.3.1.3.4.1 
8.3.1.3.4.3 
8.3.1.3.5.1 
8.3.1.3.5.2 
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WBS SCP Number Title 

1.2.3.4 Geochemistry (continued) 
1.2.3.4.1.4.1 
1.2.3.4.1.4.2 
1.2.3.4.1.5.1 
1.2.3.4.1.5.2 
1.2.3.4.2 

8.3.1.3.6.1 
8.3.1.3.6.2 
8.3.1.3.7.1 
8.3.1.3.7.2 

1.2.3.5 Drilling 
1.2.3.5.1 
1.2.3.5.2.1 
1.2.3.5.2.2 
1.2.3.5.2.3 
1.2.3.5.2.4 
1.2.3.5.3.5 
1.2.3.5.3.11 
1.2.3.5.3.17 
1.2.3.5.3.20 
1.2.3.5.3.22 
1.2.3.5.3.23 

8.3.1 
8.3.1 
8.3.1.2.2.3.2 

8.3.1.2.2.3.2 
8.3.1.2.3.1.2 
8.3.1.4.3.1 
8.3.1.14.2.1 
8.3.1.17.4.8 

Dynamic Transport Column Experiments 
Diffusion 
Retardation Sensitivity Analysis 
Demonstration of Application Laboratory Data 
Geochemical Modelling 

[S_~_m__ple Management Facility 
!Common-to-Drilling Support 
Engineering, Design and Drilling Support 
Integrated Data Acquisition System (IDAS) 
Title III Engineering For SBT 
Unsaturated Zone, Vertical and Seismic Profiles & Prototype Drillholes & Tests 
Multiple Well Interference Tests at C-Hole Complex 
Geostatistical Drillholes 
Surface Facilities Drillholes 
In Situ Stress Drillhole & Tests & Quaternary Fault Trenchs 
Access and Pad Construction 

1.2.3.6 Climatology and Meteorology 
1.2.3.6.2.1.2 18.3.1.5.1.2 
1.2.3.6.2.1.3 [8.3.1.5.1.3 
1.2.3.6.2.1.6 [8.3.1.5.1.6 
1.2.3.6.2.2.1 18.3.1.5.2.1 

1.23.7 R~ourcePotential 
1.2.3.7.2.1 18.3.1.9.2.1 

Paleoclimate Study of Lake, Playa, & Marsh Deposits 
Climatic Implications of Terrestrial Paleoecology 
Future Regional Climate and Environments 
:~uaternary Regional Hydrology 

'i  

~Natural Resource Assessment 

Budget PA Data? 

4683 
824 
120 
601 
500 
381 

14385 
_3.9,'..9 

3730 
3315 

100 
15 

750 Z 
500 

1500 m 
700 
100 
150 

1102 

+600 I 
2ool 

60 
60[ 
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http:1.2.3.5.3.23
http:1.2.3.5.3.22
http:1.2.3.5.3.20
http:1.2.3.5.3.17
http:1.2.3.5.3.11


F Y 1 9 9 4  get 

WBS SCP Number 

1.2.3.9SpecialStudi~ 
1.2.3.9.3 
1.2.3.9.4 
1.2.3.9.5 
1.2.3.9.6 
1.2.3.9.7 

Title 

Test Interference Evaluations 
Tracers, Fluids and Materials 
3-D Site Model 
Field Test Coordinator Support 
ESF Field Test Coordinator 

1.2.3.10 Altered Zone Characterization 
1.2.3.!0.! I 

1.2.3.1o.2 I 


1.2.3.11 Geophysics 
1.2.3.11.1 
1.2.3.11.2 
1.2.3.11.3 

. . . . . . . . . . . . . . . . . . . . . . . . . .  ,t-,,o ,,-,, -,,- Altered Zone 
I Characterization of Thermal Effects on the Altered Zone 

Borehole Geophysical Logging 
Surface Geophysics 
ESF Geophysics I 

Budget PA Data? 

3536 

5O0 

400 


1080 

350 


1206 


250 
1~. . )  

125 

1175 
580 I 
295 I 
3001 

Page 4 

http:1.2.3.11
http:1.2.3.10

