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INTRODUCTION 

This project a s  originally proposed involved a 3-year theoretical  

and experimental s tudy t o  determine what factors effect  the ra te  of t ravel  

of pressure  waves  i n  confined porous media. The re la t ionships  developed 

were then t o  be  applied t o  a field si tuation such a s  in the  Snake River Plain 

aquifer. 

A s  finally funded t he  project involved about 1/2 man month of 

effort directed toward a l i terature review and a well defined statement 

of the  problem which occurs  i n  the Snake River aquifer. 

LITERATURE REVIEW 

Two types  of l i terature were required. Ore dealing with reports  on 

the  groundwater hydrology of the  Snake River Plain and t he  other with the  

theoret ica l  a s p e c t s  of pressure wave movement i n  aquifers.  

Hydroloqy of Snake River Plain Aquifer. 

The f irst  report of a "pressure wave phenomenon" appears  in  the  1965 

annual  report by Barraclough e t .  a l .  (1) .  The phenomenon was  brought about 

by extremely high flows i n  the  Big Lost River during the  summer of 1965. 

By December of 1965 t he  water table  had r i sen  more than 2 ft. over a 400 

sq .  m i .  area of t he  NRTS and over part of t h i s  area had r i sen  a s  much a s  

6 fee t .  The fact  that  the  water t ab le  rose  was  not unexpected,  but the  

ra te  a t  which i t  rose  i n  a r e a s  considerably removed from the recharge area 

was  unexpected. There were a l s o  many incons i s tenc ies  a t  various wel ls .  

For example,  one well  235 f t .  from the  river shows an  almost  immediate re-  

sponse  and rose  80  f t .  during 1965 while another well about the same 

d i s tance  from the river responded approximately one month la ter .  Another 
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well  only 1100 feet  from the  river responded five months la ter .  By December 

of 1965,  approximately 6 months after  t he  major recharge occurred,  some 

inc rease  i n  water l eve l  was  shown a s  far a s  30 miles from t h e  point of recharge. 

This ra te  of movement is much fas te r  than would be  expected under true water 

table  condit ion,  and according t o  Barraclough is not due  to  mass  movement of 

water. True pressure  wave movement in  confined aquifers ,  however, would be  

more rapid than th i s .  I t  seems likely that  the  reason  the  movement is not a true 

pressure  wave nor ordinary groundwater movement is because  the  aquifer  is 

very non-homogeneous with some a r e a s  being confined while other a r ea s  a r e  

not confined. Thus ,  throLgh some a r ea s  there would be  mass  movement of 

water while i n  others there would be  a n  ac tua l  pressure  wave. However, 

there is another poss ible  explanation and that  is that  there is rapid movement of 

water through extremely permeable regions and through lava tubes  which could 

a l low the  rapid migration of pollutants from one area t o  another. There is 

certainly not enough information a s  yet t o  explain t he  phenomenon, and several  

s ta tements  have been made in  ( I ) ,  (2)  , (1 0) , empha s iz ing the need for addit ional  

research.  

Pressure waves  in  aquifers.  

There a r e  few a r t i c les  in  the  l i terature considering pressure  wave 

movement i n  e i ther  confined or unconfined aquifers.  One of the more useful  

is that  by Werner and Noren (18) i n  which they develop a n  equation for t he  

ra te  a t  which a fluctuation due to  a river r i s ing or falling will move 

through an  aquifer. Using their  equation and assumed values  of aquifer 

properties tha t  a r e  poss ib le ,  it appears  that  the ra te  experienced on the  

Snake River Plain is possibly due t o  a true water  table  condition. 
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Other a r t i c l e s  considering pressure  waves  a r e  by Bredehoeft (4 ) ,  Knox, 

e t  . a l .  (8) and Cooper,  et. a l .  (5) .  None of t h e s e  a r t i c l es  g ive  anything 

t h a t  is of u s e  for t h i s  part icular  problem. There is a paper by Z .  A .  Saleem 

given a t  a recent  nat ional  meeting that  appears  from the  t i t l e  t o  be  signi-  

f i can t ,  but  i t  is not avai lable  a s  ye t .  Two t h e s i s  s tud ies  have been  completed 

recent ly  that  have limited applicat ion in  t h i s  area of r esea rch  (9) and (13).  

SUMMARY 

There is no doubt tha t  a great  dea l  of r e sea rch  will  have t o  be  done 

ro a s s u r e  t h e  correct explanation of the  "pressure  wave"  movement. There 

a r e  two  poss ib le  methods of at tack:  

1. Conduct a f ield study of the  movement of water  i n  t h e  aquifer .  

This would involve drilling more we l l s  in  order t o  more com- 

pletely def ine  the  geologic condit ions of the  aquifer  and 

would be  quite cos t ly .  I t  is doubtful tha t  i t  is economically 

fea si b le  . 
2 .  A model of various aquifer  condi t ions ,  such  a s  confined,  uncon- 

fined and layered condit ions could perhaps b e  developed.  This 

could poss ib ly  be  a physica l  analogy or mathematical model. I t  

would not be  a model of any  part icular  aquifer; rather  it would 

be a model of various non-homogeneous condit ions tha t  commonly 

ex i s t  in b a s a l t  aquifers .  If t h e  r e s u l t s  were sa t i s fac to ry ,  they 

could perhaps b e  applied i n  a genera l  way t o  aquifers  occurring 

i n  nature. This would be  considerably less c o s t l y  than drilling 

many w e l l s ,  al though the use fu lness  of the  r e s u l t s  i s  unknown. 
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