
Nuclear Waste Technical 

Review Board 


Full Board Meeting 


June 24 and 

Las Vegas, 

Bo Bodvarsso 
L 

i ¸ i~ ~ ̧  i .... 

E.O. Lawrence Berkele 
: , ~ : ~  ~ : i ~ ,  • , ~ i ~ : ~ : : ~  ~ ~ i~ i :~ !~ 



. . . . . . ...... ~~::~,~-,~: 	 UZ l~odel Expert
~~ii 	 E~lcltatlon: 
. . . . .  	 +" ~+imi~ iliiii i! ': 

' ~  , ........ N e t  I n f i l t r a t i o n "  T e m p o r a l  I s s u e s  


Overall Summary_ 
o Infiltration 	occurs 


primarily during severe 

storm events (every 1 

to 20 years)  


® Essentially 	no 

infiltration b e t w e e n  

these events ~:: : : : :  : ~ 
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 Tempo land Spati n Average 

Overall Summary_ 
o Mean: 10.3 mm/yr 
o Median: 7.2 mm/yr 


e 5th percentile: 1.0 mm/yr 


® 95th percentile: 30.0 mm/yr 
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Figure 3-2a 	 Probabil i ty density distributions for  percolation flux at the repos i to ry  level defined 

by the seven experts. 
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Figure 3-2b 	 Summary of the UZFM elicitation results. Top plot: aggregate cumulative 
probability distribution for percolation flux across the seven expert panel 
members. Middle plot: corresponding probability density function for the 
aggregate probability distribution. Also shown are the mean and median values 
for the individual expert's distributions. Bottom plot: median, mean, and 5 th to  

95 th percentile range for the seven individual expert's distributions and the 
aggregate distribution. 



UZ iV~odet Expert Lalcitation: 

B E R K E L E Y L A B  Percolation Flux:Spatial issues 

Overall Summary_ 
o Generally the same as 

the infiltration map, 
but smoother 

® As predicted by LBNL 
model results 

o Some heterogeneities 
in flow may develop 
with depth 
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• 	 Expert E|icitation" UZ~~ ~ode i  

I=I~RKE LE[Y l A B  Components of Flux in TSw: 
Fractures versus Matrix 

Overall Summary_ 
® Fractures carry bulk of 


flow, or about 90% 


Matrix carries about 

10% of the flux 
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i ~Z tViodei Expert L,ucutatmon: 

Components  of Flux in TSw: 
Fast Flow versus Total Fux 

Fast flow is only 1% 

or so 


o Fast Flow May Occur 
in many fractures 

. ~ ; ~  i.ii;~i̧ ~ 
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U Z t:~odet~ Expert E,icitatien: 


B E R K E L E Y  L A B  
....  ~"~~ ~Modeli

i 
ng I ss u e s :  Infiltration 

i 

Overall Summary_ 
® 1-d modeling is 

limited as it neglects 
runoff and lateral flow 

o Bucket model may not 
be adequate ~ = i"-~ • " 

o Need mass balance 
~. model for inf i l trat ion 
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UZ ModeB Expert E~icitation: 
Additional Data Collection/Future 
Work 

Overall Summary_ 
o Collect water potential, water content 


and hydrologic property 

measurements in ESF 


o Unsaturated conductivi ty 

measurement are a high priority 


o Collect data on surface water balance 

o Inject water above sealed room in the 

ESF to test for seepage 


o Run UZ model to examine effects of 

higher infiltration patterns; do many 

"what-i f" studies 


e Analyze pump test data for perched 

water bodies to determine drainable 

porosity i~ 
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 Additional Data Collection/Future 
Work 

B E R K E L E Y  L A B  

1 2 . ; : . : . :  . . . . . . . . . :: . . . .  


Overall Summary cont. 
e 	 Continue infiltration studies 
e 	 Thorough study of small drainage 


basin above the repository 

o 	 More accurate measurements of 


water potential in the PTn 

o 	 Infiltration study of the Solitario 


Canyon area 

o 	 Develop hydrographs of perched 


water 

• 	 Perform large-scale experiments 


in ESF with plastic sheets to 

investigate inflow 


o 	 Obtain more detailed temperature 

logs 
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LBN~ :develop a surface:ii ,~ :~-::~;;;; 
Elicitation; tested on a 2.0 cross 
Wren Wash;  full •evaluation inFY~ 

•U 
Dual-K model needed above P~l~iiiiii~i!~iii~iiii:iiii 
ECM model.adequate beloW that ~!~iiii'~i!~iiil;!~ :i:.i! 
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Pe~or~ Un ce~ain~ and~io!ri!i ii!i~!i!i!ill ii ~!!~!i!! !~: 
analys|~ Of heat fiux ~nd 
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~iii~i!~ii! ~i̧ ~ ,~UZ i~odet Expert E~citation: 

B E R K E L E Y  L A B  Components of Fiuxi TSw: 
~,~,~'~"~~ F a s t  Flow versus Total Flux 

o Fast flow is only 1% 

o r  s o  


o Fast Flow May Occur 

in many fractures 




~i i~ i  ¸~ : UZ iV~odeJ Expert EmtCitat.ion: 
,.i!~fi 	 , Lateral Diversion at Top of PTn or 

Other  Interfaces? 
B E R K E L E Y  	 L .AB  

Overall Summary_ 
• 	 Lateral flow exists 


but is limited to tens 

of meters up to 

100m 


o Likely places include 

the PTn, top of TSw 

and from Solitario 

Canyon 
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Little, if any, water will seep int~ drifts 

Different fracture/matrix interaction 
conceplual models lead to different 

calibrated hydrological properties 


Flow patterns helow the repository horizon 

are uncertain; it is estimated that about 

25'~, of the total flow passes through 

sorptive zeolitic rock 


Future clinlate change analysis is estimated 
t~J incrase percolation flux multi-fold, and 
will elevate perched water levels by less 
than 10 meters 
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Current average l)ercolation 
rel)()sit()r,v area 

flux is estimated to i)e 1-10 mm/yr in the 

Current average l)ercolation flux cannot exceed 20 mm/yr 

Geochemical evidence 
including total CL, C-14 and Sr 
helps I)ound percolation flux, as 
does the temperature data 

i]oml)-l)ulse CL-36 represents 
only a very small fraction of 
total flow, and may be over- 
emphasized 

Over 80".. of flow in TSw 
occurs through fractures 

Flow occurs through thousands 
~r millions of flow channels, 
each carrying small , l l l l ( ) l l l l lS  (I f  ~ ' , l | ( ' l "  
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Cu rrenl average percolation flux is estimated to be 1-10 mm/yr in the 
reposit~rv, area 

Current average percolation flux cannot exceed 20 mm/yr 

Geochemical evidence 
including total CL, C-1 4 and Sr 
helps bound percolation flux, as 
does the temperature data 

I}oml~-l)ulse CL-36 represents 
only a very small fraction of 

1 I 

total flow, and may be over-
emphasized 

Over 8()')g of flow in TSw 
occurs through fractures 

Flow occurs through thousands 
c~r millions of flow channels, 
each carrying small am~unls ~f ~'aler 
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