
State of Nevadae/Briefing to the 
Nuclear Waste Technical-Review 

Board (NWTRB) 
Subject: 

Date: 

Climate Change Concerns of the Proposed 
uclear Waste Repository, Yucca 

Mountain, Nevada 

26 June 1989 

Presenter'. 

Title: 

Organization'. 

Telephone: 

Dr. Martin D. Mifflin 

Senior Hydrogeologist, Yucca Mountain 
Technical Support Program Director 

Mifflin & Associates, Inc. 
2700 East Sunset Road, Suite C25 
Las Vegas, Nevada 89120 

(702)798-0402 

MY890620e 
Page 1 of 9 



Climate Change 
~ GENERAL CONCERNS 

• A vadose-zone repository at Yucca Mountain will 
experience major hydrologic impacts from a climate 
change similar to the last pluvial climate which 
occurred about 16,000 to 10,000 years before the 
present. 

• Anticipated hydrologic changes from a pluvial climate 
acting on Yucca Mountain is about 10 x more 
effective moisture--more recharge, more 
fracture flow, more perched water, and a rise in the 
water table to a level below the 
repositry horizon. 
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REGIONAL EVIDENC 

• Former extent of pluvial lakes in the Great Basin. 

• Change in effective moisture (runoff and recharge) 

was about a one order of magnitude increase 

(10x modern). 

• Extensive areas of ground-water discharge deposits 

in the Yucca Mountain region indicate greater 

discharge flux and rise in water tables up to 

several hundred feet. 
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Figure 3. Plenipluvial Pleistocene lakes in the Great Basin (after Morrison, 1965; modifications fr6m 
Mimin and Wheat, 1979), 



-./_:/Z. 
i 

I 
. . . . .  I " ° 

, . . ,  .,,:/...: 
• . : . . . .  / ~ , , ,  

I .  

l T °~ " I | . . . , 4 - - . .  o '~ '  

. . . .  , -  - . I  - '~.  
Y,'! I , ' 

. , . .  ~ , , .  5~3 

N' , , .  ] I , 

"64 
I 

"57":  " ' 

oo  ~ . 

: I 

i 

I',, r.,~ 

~I.V., ~ .,. ~. 

:, l i 
T,~e ~.... 

,~j ' . 

' I  
I:" 71' " 

~ .  .-~,," 

~ --~,--~ ,--" , . I  

, I - i  

,k.'T%,T" "~ 

jp_o;, ~ _  .;._12~ 
~ . - - , ~  

",  ~ • : ~ '  ..:, ~ ! i  'I'::. ~-qI" 

' ~t. '- . . '  ""~'~ .. ,  ",~ .: ~ri~!...~.. : ' 

• l . .~ . ._ .J.  . , ~  

| ]  

~ _ . I? I  

% 
P l a t e  2 .  '~ 

LATE QUATERNARY PLUVIAL LAKES IN NEVADA "x~, r' ~_ 
• ( M O D I F I E D  F R O M  M I F F L I N  A N D  WHEATo 1 9 7 9 )  "~ 

• N l q  Im ~ m i i  

I ° 
p 

N 

335 



SITE-SPECIFIC EVIDENCE 

• Glass alteration occurs well above the present water 
table. Some appears to be related to a paleowater 
table and some, well above the zone of complete 
alteration, to perched water. 

• Fractures have secondary mineral coatings and 
fillings precipitated from aqueous solutions. 

• The macro-fossil evidence (packrat middens) reflects 
the timing of vegetation community changes, the 
approximate climate related, and, locally, 
phreatophytic plant fossils which require perennial 
saturation at root level. 
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I SUMMARY 

• It is important to confidently predict future 
climate changes when characterizing a 
repository in fractured rock within the vadose 
zone because of hydrologic sensitivity to 
increases in effective moisture. 

• A change to the full pluvial climate would 
markedly increase fracture flow and 
perched-water conditions. 
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