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Why Study Saturated Zone Hydrology? 


The study of the saturated zone provides information 
required to address many issues which will be used to 
determine the suitability of Yucca Mountain for a high 
level nuclear waste repository 
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Saturated Zone Investigations 


Performance Issues 

• Groundwater  protect ion 
Identify aquifers wi th in 5km of the control led area 

~ Aquifer vulnerability to contamination 

• Groundwater  travel t ime 
-	 Time for water to move from reposi tory horizon 

to accessible env i ronment  
-	 What path groundwater  might fo l low 

• Total system performance 
-	 Water t ransport  of radionucl ides to the 


accessible env i ronment  

-	 Water movement  away from the reposi tory 
-	 Thermal effects on water movement 
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Saturated Zone Investigations 
(Continued) 

Design Issues 
• Configuration of underground facilities 

- Expected fluctuation in the potentiometric 
surface beneath the repository 

-	 Wetness of rock around repository excavation 

• 	 Preclosure design and technical feasibility 
-	 Probability of perched water and possible 

inflow rates into repository openings 

Regulatory Issues 
• 	 Pre-emplacement groundwater travel time 
• 	 Prediction of radionuclide releases to the 


accessible environment 
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Interface of the Saturated Zone Program 

with Other Characterization Programs 


8.3.1.3 
8.3.1.4 
8.3.1.5 
8.3.1.8 
8.3.1.12 
8.3.1.14 
8.3,1,15 

8.3,1.16 
8,3,1,17 

Geochemistry program 
Rock characteristics program 
Climate program 
Postclosure Tectonics program 
Meteorology Program 
Surface characteristics program 
Thermal and Mechanical 
rock properties program 
Preclosure Hydrology program 
Preclosure Tectonics program 

Saturated Zone ~ 
Program 
8.3.1,2,3 

Performance 

Assessment 
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http:8.3,1.16
http:8.3.1.14
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Ties between the Site 

Characterization and PA Programs 


The Site Program: 
• Collects and interprets data 

• Constructs 1, 2, and 3-dimensional Site Models 

• Tests, verifies, and documents Site Models 

• Provides Site Models to Performance Assessment 

Performance Assessment: 
Performs sensitivity studies using site models, and abstracts 
from them what is needed for Total System Performance 
Assessment (TSPA) modeling 

Communicates PA modeling parameter requirements or 
refinements back to the Site Characterization Program 
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I 

Solitario 
Canyon 

Fault Study 
in the 

Saturated 
Zone 

Regional 

Hydrology 


Investigation 


8.3.1.2.1 

I 
Characterization 

of the Site 
Saturated Zone 
Groundwater 
Flow System 

8.3.1.2.3.1 

I 
I I 


Site Analysis of 
Potentio- single and 

metric Level multiple well 
Evaluation Hydraulic 

Stress Tests 

8.3.1.2.3.1.2 8.3.1.2.3.1.3 

GEOHYDROLOGY 
PROGRAM 

8.3.1.2 

I 
Site Unsaturated 


Zone 

Hydrology 


Investigation 


8.3.1.2.2 

I 

Characterization 

of the Site 
Saturated Zone 
Hydrochemistry 

8.3.1.2.3.2 

I 
Multiple Testing 

well of the 
Interference c-well 

Testing complex 
with 

conservative 
tracers 

8.3.1.2.3.1.4 8.3.1.2.3.1.5 

I 
Site Saturated 


Zone 

Hydrology 


Investigation 


8.3.1.2.3 

I 
Saturated Zone 

Hydrologic 
System Synthesis 

and Modeling 

8.3.1.2.3.3 

I I 

Well testing Testing 

with of the 
conservative c-well 

tracers complex with 
throughout reactive 

the site tracers 

8.3.1.2.3.1.6 8.3.1.2.3.1.7 

I 

Well testing 
with reactive 

tracers 
throughout 

the site 

HGIFCN5P13.PM4.125.NWTRB/4-1-94 
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Saturated Zone Hydrology PROGRAM 

• 	 Regional Hydrology 

-Where are the recharge areas and discharge 

areas for the saturated zone? 


- W h a t  does the regional flow system look like? 
-	 How might these change over time? 

• 	 Site Hydrology 

- H o w  does water move through the 

saturated zone? 


-	 How fast does it move? 
-	 How is the local system connected to the 


regional system? 

-	 How might it change with changing conditions? 

SZHYDRRP20.PM4.123/3-29-94 



. 

I O 0 1 1  
E 4 5 0 0 6 O m  

i 

( 4 0 1 1 2 0 f l  
( 5 0 0 0 0 0 m  

[ 

( 5 5 0 0 0 0 m  
I 

[ 7 1 l S l O f l  
[ ( O 0 0 0 0 m

I 

( 8 9 5 4 7 0 1 1  
( 5 5 0 0 0 0 m  

~ c z  

~ m  
o ~  

I o ~  
o o  
o ~  

4 

\ i ! !  	
B - -

i 	 i 

r " ' / ' I  	 " ' I ' ,. % " ; : ,  .'z~ 
J , ,  I t 

| ' )  	 7i', ~ " " " , , ,  , . .% . ~ -~ ,~ , . , , ' *  , . . / l"i  	 J I. 

• L~ i , 


z ~of# : t 

i 	 1 0 

o 
o 	 o o, m % 

o ~  
j - -

( 

/ 


t' 

4 	 4 I. , .!  ' . , ;~V~A ~: m 

F 	 DESERT 

4 
 I~ ,NEI~LIS AIR 


I L - - - ~ " ~ J ~ " = " ~ , ' t "  ' 

~" - DEATH . . . .  I T "  FO-RCE RANGE WILDLIFEJ k__L ", " / ! ,  , 	 /,~
V~LLEY 	 k,,J
LLE 	 i. . . . . .  
1 

NATIONAL " %'~;,%,~' "'1:' " 

z z  
~ m  

-I_. "~ o ~
d ' 	 ~ 0  

o ~  
Om 
o ~  

zc ~ If i - n  \ ; i i - -
o i~" , - ,  	 % 1 \  

L* ' 

,% .. , .  

0 	 : : . . ? :  ~o 	 . \ l _ _ ,  
i ¢ 

\ /  	
,.e 

*L% 

• C p 

~ z  

o o  
o ~  

I , I 	 o ~  
o oCHINA, !LAKE ~J o ~  

NAVAL ~ O N S Z  	
3 - -

i ,  ?l  "z 
I ' ' I I 


1 1 7 ' 1 0  ' 1 t 7 ' O Q '  1 1 6 ' 3 0 '  l l i * O 0 '  1 1 5 ' ~ 0 '  


M I L E 5  

:t 	 ) 0  

k 
o 

k 

~ , , a  SAI-2.0 



. . . . . . . . . . . . . .  
 ~ . ~ . / ~  
I I I I I I I  l l l P l I l  l l l l P l l  l l l l l l l  

" 
• 

X 

i 
l 

II 
( 

r" 

.I) 
: 

; 

~,.,i 
" ' 

= 
_ ." 
" SITE 

YUCCA MI3UNTA I N 
CHARR4~TEIIIZATIOII PIIOJICT 

• 

/ 

/ 
/ i  

/ 

.... / = i -  

,. 
/ : i :  * 

=!~ ..:' 

-'t'+ :' =-~ ,.." 
/ 

i " 
o i 
I 
i 
. . . . . .  | . . . . . . .  

i/ 
! . 

P I l l  

1 

/ 
./ 

,~ 

+ 

ca, ;  o ¢ l  

,+ 

t+ 

.\ :,:.:::o, 

'+, • 

IV' 

.! ° ' /  

_ 

• e 
- e l  

- - e 

BASEMAP FOIl SELEC'~ED A l I A  

I i l l l  i i O 

I ' II l 

II I I I I I I I I I  

t 
N I 

I I 

.~,+ 5 4 ~ 1 1 1 *  L k l  

/ _. 

( l d i f l l  

PLAT 

"+, 

/ 

i 
*+
0 

l l l l l  

/ 
.... 

/ 
/

/ 
/ 

+ t 

I 

I N  IINO t l l w e l ~  i l l  • l l i m o  I i b +  

• ~ io+l+o PI+IiI+I+ 01 I l l  I i u l l + o  

I .  

~ l l l + +  I f I  l + l d h  

l i l l e  + ~ !  • GI~J el~oOelO e•, i i  18 ~lle 
I. 14 . I  I,•oe 04~ l i e  t o ~  I f ~  I ~ l .  
* .o l . ~O  I *  I feeq, 

IIeHI , 
CINm+ 

++~ol~llIIi ii~ I I MI I • n , 

~I~lq IIlla41NIIIIoiH iII i 
eeoee IUI  eee a, 

~ I ~II 

ill 
k ~ e ~ l k m  l o  ~ m ~ m ,  ~ + ~  
~ I I ~ I + M I , ~ I .  I I I  
e t i i I d  I k M k l l l l + h e l ~ m ,  

k 
I 

\ \  

p 

p 

;, 

~ + ° " ° " °  
. . . .-+ 

• ..-" - , -  . - -  .-
\-- .-

', 

x ,  1 

.... I 

I I A I I I I I  \ 

" " - / 

L _  . . . . . . .  _ . . . . .  
I 

r - . . . . .  - - o u !  
- - . %  

O ~ l t e e 0  f s l e e 0 0  0 | O 0 0 I P  e e t o P 4 o  l o e o o o e  | e l e t e e  



REGIONAL 

HYDROLOGY 


INVESTIGATION 


8.3.1.2.1 

I 
Characterization Regional 
of the Regional Hydrologic 
Ground-water System 
flow System Synthesis and 

Modeling 

USGS USGS 

8.3.1.2.1.3 8.3.1.2.1.4 

Participants (Italics) 
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Saturated 
Zone 

Hydrologic 
System 

Synthesis 

Site saturated-zone 
hydrologic modeling 

and Modeling 

USGS LBL 

8.3.1.2.3.3 

Characteriza-
tion of 
the Site 

Saturated 
Zone Hydro- Hydrochemical 

chemistry characterization 
SITE SATURATED USGS 

ZONE 8.3.1.2.3.2 
HYDROLOGY 

INVESTIGATION I I I I I I 
Analysis of 
single and 

multiple well 

Multiple 
well 

Interference 

Testing c-well 
complex 

with 

Well testing 
with conserv- 
ative tracers 

Testing 
c-well 

complex with 

Well testing 
with reactive 

tracers Fractured 
Hydraulic 

Stress Tests 
Testing conservative 

tracers 
throughout 

the site 
reactive 
tracers 

throughout 
the site rock test 

USGS USGS USGS USGS LANL LANL 

8.3 .1 .2 .3  8.3.1.2.3.1.3 8.3.1.2.3.1.4 8.3.1.2.3.1.5 8.3.1.2.3.1.6 8.3.1.2.3,1.7 8.3.1.2.3.1.8 

I I 
Solitario Site 
Canyon Potentio-

Fault Study metric Level 
Evaluation Hydrologic 

monitoring 
Participants (Italics) USGS USGS 
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