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® Uncertainties 

• Plans for Future Work 

• Conclusion 

NWTRB'96 
2 



Upper Repository J 
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TCw Tiva Canyon Welded Unit 
PTn Paintbrush Nonwelded Unit 
TSw Topopah Spring Welded Unit 
CHn Calico Hills Nonwelded Unit 
CFu Crater Flat (Undifferentiated) Unit 

• 	 ~ 

Lower Repository 

EAST 

~ 	 Liquid-water flow Normal Fault 

~ Water-vapor flow 
~ '  Water Table 

• 	 Discontinuous 
perched water 

Conceptual model of Montazer & Wilson (1984) 
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DISTRIBUTION OF 36CI/CI RATIOS 

MEASURED FORESF SAMPLES 
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Perched Wa let 
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l 	 Pump tests at SD-7 showed perched water volume to be 10s 
liters 

l 	 Pump tests at UZ-14 showed minimum perched water 
volume to be 106 liters 

l 	 Absolute concentrations of major ions in perched water 
differ from those of pore water, indicating little interaction 
with matrix 

• stable isotopes (~180and ~D) give residence times of 7000 years, 
within range of 14C ages 

• tritium concentrations at background levels; no bomb-pulse in 
perched water 
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Flow Modeling and Percolation 
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Yucca Mountain Project 

UZ Moisture, Gas, Heat and Transport Modeling 
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Percolation Flux Indicators Percolation Flux 
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Base-Case Property Simulation at Station 35 Demonstrates Vertical 
Distribution of Decayed Reconstructed 36C!/C1 Signal 

36CI/C1 R a t i o sStation F l o w  Distribution 
| 

1 mm/yr 5 mrrdyr 35 for 1 mm/yr m 0,1 mm/yr 
m . . . , . - .  Mm.d z [ ~ MII t I~ 

T o p  . . . .  Fra~u,e | . . . . .  ~ . , c ~ e  . . . .  FaeOba~e . . . . .  F r~ 'awe 

~ - - + - Pr~, , " 

' I  i l  

t | 
t 

, , W . .  . . . . .  . . . . . . . . . .  - ; - - - ~," 

| I | 

- - - - - - T,,~"w ; , 
i| | 

, q 

t |! 
I 

I
' 6 I 

g 
I 

) 
| 
I 

: ~ P e r c c i t t  , " I $  

0 I I I  &O 6 0  8 0  100 | 0 SO0 lOO~ 
1E-15x 1 E - 1 5  x I E - 1 5  x

| 

A C N W ' 9 6  

7 0  



Fracture. CoatingAnaly=e=(USGS) 
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Heat Flow Models for 

Yucca Mountain 

(~'ass et al, 1988) 
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Use of Temperature to Estimate Percolation Flux 
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Vertical Mass Flux at Repository Horizon 
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Plan View of Cross-Sections 
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Water Saturation at Repository Horizon 
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Vertical FractUre Mass Flux at Water Table 
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Cross Section: W-E (uz-1/14) 
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Cross Section: W-E (SD-7) 
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Montazer & 
I11 ~rson (1984) 

Alternative Model 
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NmpHcationof Evolved Model 

® Higher percolation flux at repository horizon 
[] if higher flux: 

• relative humidity may stay higher 

• increased percolation flux to water table 

• Transport Pathways . 


• can we expect retardation of radionuclides along fast pathways? 

• are f low pathways different from transport pathways? 

• what potential of lateral diversion at top of zeolites? 

NWTRI~*96 
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Uncertainties 

• 	 Percolation flux affects four out of five attributes in the 
Waste Isolation Strategy and cannot be measured directly 

• Project is using a variety of approaches to evaluate local 
and global percolation flux; many corroborating lines of 
evidence are needed for the full picture 

• 	 Uncertainties in data are due to data scarcity and 
assumptions in methods; e.g. CI mass balance method not 
be,ng appl,ed ,n setting for which it was des,gned 

• Temperature, 36CI, and fracture coating methods leading to 

estimates of higher flux at repository horizon need further 

study to test robustness 

NWTRB°96 
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Uncerta int ies  (co, t.) 


® Flow regime below repository 

[] extent of lateral f low in CH 


[] fracture/matrix interaction 


[] fast pathways to water table 


NWTRB°96 
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Plans for Future Work 


r~ ~- ~ r ~ ,  ~ . -

® Utilization of ESF: 

[] Continue sampling fracture coatings 

[] Continue sampling for environmental isotopes 

[] Plan Percolation Flux Test and other possible hydrologic tests 

[] Continue moisture monitoring 

• Continue study of Ghost Dance Fault 

• Refine U Z Flow and Transport Models for TSPA VA 
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Plans for Future Work (cont.) 
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~.ange Plan: 

• Utilize ESF as much as possible for a variety of tests 

• Continue study of Ghost Dance Fault 

• Conduct Percolation Flux Test 

• Conduct UZ Transport Test 

• Conduct other hydrologic properties tests 
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II Various new data and analyses suggest an alternative conceptual model 
that results in percolation flux at the repository horizon of ~5mm/yr. 

II The alternative conceptual model de-emphasizes the importance of 
lateral flow in the PTn and the role of faults as drains above the 
repository horizon. 

i 	 Flow paths below the repository horizon are more complicated due to 
perched water occurrences, potential for lateral flow above the zeolitic 
units and age inversions from geochemical signatures. 

i 	 Implications of higher percolation flux include: (a) relative humidity 
may stay higher; (b) increased percolation flux to water table. 

i 	 The Long Range Plan includes tests and activities designed to determine 
various estimates of percolation flux and flow patterns in the UZ. 
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