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FIGURE 1 I .  hfh of rout h y l m l ~  h d  nutr MDA L 

7ht ptmospheft IS thc only appamt sink for m a l  of rnoimm fmm 
the buIKurf&ce. and the follwing argument \how\ t b  thc ~ t m c n p h  i s  
thermodynamically capahlc of remavtnp moisture t m  ercn thc d m t  
tuff ttult wc h v c  otncrvcd. The annual a m g c  d c w p i n t  31 >IDA G IL 

wu W F  (Bnwm, IW), If thc matrix w m  hrought into equilihnurn 
with the averugc annmphnc moisture. the matric -ion would ncecd 
-33.OOO ff ( - 1 0 0  ban). and rhc gm'irnctnc rnoi5tufe would tw 0.1% or 
h n  Matnc suction of Lhih mjinitudc has not bccn o d d  in thc ruff. 
fhndorc. on ;rvcr;lgc, moirturc will he t n n s f m d  trom the tuff IO 

atmmphcnc air with which il come\ into con- It is no! clear how 
utmphcnc air could cauvevapntion within Y mc\5 mhtr thirn only 
P I  thc surfaco. I t  my he that rzr me into the ~ltnurt'acc along fa- 
t u n .  jointh. ot other high-pcnnwhlip p a t h  The horomans pumpng 
mcchaniwn would mhuncc Lhc removal of moisture vi;, thew paths. 

Enmrneeric pumping 
In dnily bummetric cycla. fmh air pmctr3m thc m t r i K  a b r t  1 f t  

from a surf;tcc. or trom the surfaces of a large open tncturc or joint 
within rhc rnm.fhe b&ccl-md.fmh motion of air within the matrix pen. 
C~RIIC?, to ir much grwjn depth. Oscillstary dt motion wpplicd to the 
matfit hy a fmcturr an p t l v  i nmhw tk rcm0v;ll of a (Silwn 
and he. 1W. Silson ct 81. IW1:Aucra al. h Alamr Sationd Lib 
ntop inicnral rcpon LA4R-9S-3303.lU95). With ahacollcayurr wc 
m conducting mcawcmcnrr of in wru air pmrwbiliry. the ruhsurfxr 
pmpDgarion of bammemc v&natinr and mmuroTKnts of the CO?cm- 
ccntmtion in the parc os\, Onc ,coal 01 thir invcstiption I \  lo &mine 
wherhcr natural or cngmercd venting can crultc or minwin il hydraulic 
borricr. Confirmaion of sipibcant  WdtW m l  b!, h;lmmtnc pump- 
ing will require a r d u l  amlpis that include\ P modcl of high-- 
ability conduie (such m horchcrh jcintk h c r u m ,  or surge hcds) nhd 




