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CONCERNS 
• THE RELATIONSHIP OF YUCCA MOUNTAIN 

TO THE REGIONAL FLOW SYSTEM 

• POSSIBLE CONTAMINATION OF THE D O W N -  
G R A D I E N T  FLOW SYSTEM 

• IMPACTS ON 
DEVELOPMENT 

FUTURE WATER SUPPLY 

/ 



ANALYSIS 
• DETERMINE THE PROBABLE FLUID FLOW PATHS TO THE 

ASSESSIBLE ENVIRONMENT 

THIS REQUIRES A T H O R O U G H  UNDERSTANDING OF THE SATURATED 
ZONE FLOW SYSTEM AT REGIONAL, SUB-REGIONAL AND SITE SCALES 

• EVALUATE CONSEQUENCES OF PRE AND POST CLOSURE 
SYSTEM DYNAMICS 

INCREASED REGIONAL WATER U S E -  IRRIGATION 
MINERAL 
URBAN 

CLIMATIC CHANGE EFFECTS - WATER LEVELS 
DISCHARGE LOCATIONS 

STRUCTURAL C H A N G E S -  FAULTING 



REGIONAL FLOW SYSTEM 
• CURRENT UNDERSTANDING ORIGINALLY BASED ON WORK 

BY WINOGRAD AND THORDARSON (1975) 

• UPDATED, REVISED, AND MODELED BY WADDELL (1982) 

• FURTHER REFINED BY CZARNECKI AND WADDELL (1984) 
(SUB-REGIONAL) 

• ADDITIONAL WORK BY DRI AND USGS RELATED TO 
THE REGIONAL CARBONATE AQUIFER 
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A REFINED ACCURATE REGIONAL/SUB-REGIONAL MODEL 
WHICH WILL DEFINE THE PRESENT SYSTEM 

AND WHICH CAN BE USED TO 
EVALUATE POSSIBLE FUTURES IS REQUIRED 

• A MORE EXTENSIVE DATA BASE IS NEEDED TO 
DEFINE THE SATURATED ZONE FLOW REGIME 

- FRACTURE F L O W  IMPORTANCE 
- BARRIERS/CONDUITS 
- INTERACTION WITH REGIONAL CARBONATE SYSTEM 

(i.e., VERTICAL FLOW COMPONENTS)  

• EVALUATE THE IMPACT OF PERTABATIONS TO THE 
EXISTING FLOW SYSTEM 

w 

CLIMATE 
INCREASED USE 
STRUCTURAL CIIANGES / 



CLIMATE cHANGE 
(INCREASED IH~CllARGE) 

RISE IN WATER TABLE 

SHORTENED FLOW PATHS 

I IF ONE LOOKS AT GWTF UNDER THIS OR SIMILAR CONDITIONS 1 
TOGETHER WITH INCREASED SITE FLUX - GWTI' COULD BE I [  
VERY SHORT. l 

/ 



INCRFASED REGIONAL WATER USE 
• EFFECTS OF INCREASED IRRIGATION (AMARGOSA 

DESERT) 

• EFFECTS OF INCREASED MINING OPERATIONS 
SUCH AS SAGA MINERALS; BOND GOLD 

• EFFECTS OF INCREASED URBAN WATER USE - i.e., 
DEVELOPMENT OF THE REGIONAL CARBONATE 
AQUIFER FOR THE LAS VEGAS AREA 

/ 



STRUCTURAL CHANGES 

• REGIONAL CHANGES IN POTENTIAL 
AND DISCHARGE LOCATIONS 

• SITE CHANGES IN POTENTIAL 

• NEW BARRIERS OR CONDUITS 

/ 



RECOMMENDATIONS 
CONCENTRATED EFFORT TO REFINE 

REGIONAL/SUB-REGIONAL 
AND SITE FLOW MODELS 

REGIONAL SYSTEM BOUNDARIES NEED BETI'ER DEFINITION - LITI'LE 
REFINEMENT HAS BEEN MADE SINCE ORIGINAL WORK IN THE EARLY 
70'S 

DEFINITION OF RECHARGE AREAS QUESTIONS WILL REMAIN 
RELATED TO UNDERFLOW FROM THE NORTH AND THE IMPORTANCE 
OF WASH SYSTEM RECHARGE TO THE REGIONAL AND SUB-REGIONAL 
SYSTEMS (e.g., AMARGOSA RIVER) 

STUDIES TO DEFINE THE MECHANISMS FOR AND IMPORTANCE OF 
AREAS WITH STEEP GRADIENTS - NEAR DEATH VALLEY, EAST OF 
MERCURY, NORTH OF YUCCA FLAT 

NEED TO BETI'ER UNDERSTAND THE SOURCE AND CONTROLS ON 
DISCHARGE FOR THE SPRINGS NEAR FURNACE CREEK RANCH 



,q 

• NEED TO DEFINE THE INFLUENCE OF ANISOTROPY ON LOCAL 
FLOW PATHS 

• TESTING SHOULD BE EXPANDED BEYOND THE SITE TO THE 
SUBREGIONAL SYSTEM 

IMPORTANCE OF VERTICAL GRADIENTS NEEDS ADDITIONAL 
STUDY - SHOULD DEVELOP ADEQUATE DATA FOR A 3-D 
MODEL TO ANSWER QUESTIONS CONCERNING THE CARBONATE 
AQUIFER AND DISCHARGE TO DEATH VALLEY 

THOROUGH EVALUATION OF POSSIBLE 
NEEDS TO BE UNDERTAKEN ONCE 
MODELS ARE AVAILABLE 

FUTURE CONDITIONS 
ADEQUATE REVISED 

/ 



EXAMPLE OF FUTURE CONDITIONS 

CZARNECKI (1985) 

CHANGE: 
A PRECIP = 100% 
A R E C H A R G E  = 15 TIMES 

RESULTS: 
AWT = 130 M RISE 
FLOW PATH SHORTENED BY 2/3 

IF A SCENARIO SUCH AS THIS WERE T O  OCCUR: 1) THE 
UNSATURATED ZONE WOULD BE REDUCED TO 20 M IN 
THE TOPOPAH SPRING UNIT (DISTURBED ZONE TO 
WATER TABLE); AND 2) SATURATED ZONE FLOW PATH 
WOULD BE ~ 14 KM TO NEW DISCHARGE POINTS 

TRAVEL TIME COULD BE <1,000 YEARS / 
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