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OBJECTIVE 


Develop a revised in situ test program that 

• Will address the specific Information Needs to a level of 
confidence to support the stepwise decisions inherent in 
the Program Approach• 

" Can be accomplished in a limited time frame to support 
technical site suitability and the initial License Application, 

. Will be limited in scope and fOcus on preclosure issues, 
while forming a basis for additional testing that will 
be required for later licensing decisions. 



REQUIREMENTS/ 

INFORMATION NEEDS 


Des ign  ~ Ti t le  I Des ign  fo r  Ini t ial  L i cense  A p p l i c a t i o n  

• Rock-mass thermal propert ies and thermal expansion 

• 	 Rock-mass mechanical proper t ies*  

Rock-mass scale fracture * propert ies 

• 	 Rock-mass s t reng th*  

• 	 Material in te rac t ions*  

• 	 Thermal response of dri f ts - model val idat ion 

*at ambient and elevated temperature 




REQUIREMENTS/ 

INFORMATION NEEDS 


CONTD. 

Prec losure  Per fo rmance  A s s e s s m e n t  

• Rock-mass thermal properties and thermal expansion 

• 	 Rock-mass mechanical proper t ies*  

• 	 Rock-mass scale fracture propert ies* 

• 	 Rock-mass s t rength*  

• 	 Operation phase drift and intersection stabil i ty 

• 	 Temperature effects on rock thermal and mechanical 
properties 

*ambient and elevated temperature 




Silica Phase Transformations (Near-Field) 
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Determination of Backfill Properties 
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Excerpt From Thermal. Loadi n Tree (Pre-Closure) 
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Excerpt From Thermal Loading Decision Tree 
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REQUIREMENTS/ 

INFORMATION NEEDS 


CONTD, 


Waste P a c k a g e - - T i t l e  II Design 

• 	 Rock-Mass thermal properties ( including backfill) 

• Near-field env i r onmen t -  focus on containment period 

• 	 Drift stabil i ty under thermal l o a d s -  focus on 

containment period 




REQUIREMENTS/ 

INFORMATION NEEDS 


CONTD. 


P o s t c l o s u r e  P e r f o r m a n c e  A s s e s s m e n t  " B o u n d i n g "  
es t ima tes  

• 	 Rock-mass thermal propert ies 

• 	 Temperature effects on rock mass thermal and 
mechanical propert ies 

• 	 Hydrologic propert ies - ambient  and disturbed condi t ions 

• 	 Conceptual model /hypotheses tes t ing- - -T-M-H-C coupl ing 
- heat t ransfer 
- vapor movement  
- fracture f low 



SUMMARY OF INFORMATION NEEDS 

AND CUSTOMERS 


Information Needs Customers 

Design Pre PA Post PA Waste Pack 

Rock-mass thermal  properties* Yes Yes Yes Yes 
Rock-mass thermal  expansion Yes Yes 
Rock-mass mechanical properties* Yes Yes 

Yes v~o 

Rock-mass strength Yes Yes 
Tempera ture  effects on rock T-M-H-C Yes Yes 
properties 
Drift response/stability under  thermal  Yes Yes Yes 
conditions 
Near-field T-M-H-C environment Yes Yes 
Hydrologic properties* Yes 
Conceptual model/hypoth testing Yes 
Materials interactions Yes 

*Properties needed as a function of tempera ture  



OTHER CONSTRAINTS 


• T i m e  

• L o c a t i o n  

• C o n s t r u c t i o n  M e t h o d s  



PROPOSED 
TEST PROGRAM 

• A x i s y m m e t r i c  Heater  Tests  

Heated Block Test  

• Therma l  Stress Test  

Plate Loading Test 



SUMMARY OF INFORMATION NEEDS 

AND TESTS 


Information Needs 

Rock-mass thermal properties* 
Rock-mass thermal expansion 
Rock-mass mechanical properties* 
Mechanical properties of fractures* 
Rock-mass strength* 
Temperature  effects on rock T-M-H-C properties 
Drift response/stability under  thermal conditions 
Near-field T-M-H-C environment 
Hydrologic properties* 
Conceptual model/hypoth testing 
Materials interactions 

*Properties needed as a function of temperature  

Axs. 
Heater 

Yes 
Yes 

Yes 

Yes 
Yes 
Yes 

Test 
Heated 
Block 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

Thermal  
Stress 

Yes 
Yes 
Yes 
Yes 
Yes 



AXISYMMETRIC 

HEATER TEST 


• The rma l  P r o p e r t i e s  --- T S w  I and T S w  2 

• Mode l  V a l i d a t i o n  ~ t he rma l  and c o u p l e d  T-H 

• P e r m e a b i l i t y  c h a n g e s  

• D ry i ng  f r o n t  

• F rac tu re  f l o w  

• Ho r i zon ta l  and ve r t i ca l  c o n f i g u r a t i o n s  

• Ideal g e o m e t r y  



Schematic View 
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HEATED BLOCK 

TEST 


• Cont ro l led  bounda ry  cond i t i ons  

• Fracture proper t ies  

• Rock-mass  de fo rmat ion  and s t rength  

• Model  va l ida t ion  coup led  T-M-H ef fects 


• Thermal  expans ion  of  rock mass 



S L O T  
HEATER 

T Y P I C A L  JO INTS  \ 1 m x 2 m F L A T J A C K  




THERMAL STRESS 

TEST 


• 	 Demonst ra t ion  of  rock-mass behav io r  on 
emp lacement  room scale 

• 	 Simula tes  in-dr i f t  emp lacemen t  prob lem 

• Thermal  overdr ive  

• 	 Shor t  t ime scale 

• 	 Rock-g round  suppo r t  in teract ion 



THERMAL STRESS 

TEST CONTD. 


• Geochemical effects of manmade materials 

Near-field environment during containment 
period 

O Room-scale conceptual model validation for 
T-M-H processes 

Thermal and mechanical effects on rock-mass 
permeability 
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SUMMARY AND 

CONCLUSIONS 


• Test program is being modif ied to meet  the 
needs of the Program Approach 

• Additional testing will be required to support 
later licensing decisions 



SUMMARY AND 

CONCLUSIONS CONTD. 


• The proposed thermal/mechanical tests will provide 

1. The data and information needs required by the PA for 

site suitability and the initial License Application. 


. Can be fielded within the allowable time windows to provide 
the information for technical site suitability and the initial 
License Application. 

3. Are simple and flexible enough to fit within the construction 
and operational constraints of the ESF during early 
construction period, 

4. Are consistent with the SCP performance allocation 
process and will directly feed the thermal-load decision 
process. 
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