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Origin and age of groundwater using Hydrogen-3 

(tritium) and Carbon-14 
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Rock properties affecting groundwater 

Aquifers 

An aquifer may be defined as a formation that contains sufficient saturated 

permeable material to yield significant quantities of water to wells and springs. 

Aquifers are generally aerially extensive and may be overlain or underlain by a 

confining bed, which may be defined as a relatively impermeable material 

stratigraphically. 

Types of confining beds 

 
1. Aquiclude: A saturated but relatively impermeable material that does not 

yield appreciable quantities of water to wells; clay is an example. 

2. Aquifuge : A relatively impermeable formation neither containing nor 

transmitting water; solid granite belongs in this category. 

3. Aquitard : A saturated but poorly permeable stratum that impedes 

groundwater movement and does not yield water freely to wells, that may 

transmit appreciable water to or from adjacent aquifers and, where sufficiently 

thick, may constitute an important groundwater storage zone; sandy clay is 

an example 
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(a) Well-sorted sedimentary deposit having high porosity. (b) Poorly sorted sedimentary 

deposit having low porosity. (c) Well-sorted sedimentary deposit consisting of pebbles that 

are themselves porous, so that the deposit as a whole has a very high porosity. (d) Well-

sorted sedimentary deposit whose porosity has been diminished by the deposition of mineral 

matter in the interstices. (e) Rock rendered porous by solution. (f) Rock rendered porous by 

fracturing 



In sedimentary rocks subject to compaction:  
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Example 2.2.1 





Soil classification 

10

60

d

d
Uc 

 value thefiner than 10%

 value thefiner than 60%

tcoefficien uniformity

10

60







d

d

Uc



Soil classification 





Example 2.2.4 









Vertical distribution of 

groundwater 

 

Zone of aeration 



Zone of saturation 

Specific retention and Specific yield 





Example 2.5.1 



Geologic formations as aquifers 



Types of aquifers 



Types of aquifers 



Storage coefficient 

A storage coefficient (or storativity) is 

defined as the volume of water that an 

aquifer releases from or takes into 

storage per unit surface area of aquifer 

per unit change in the component of 

head normal to that surface. For a 

vertical column of unit area extending 

through a confined aquifer, the storage 

coefficient S equals the volume of water 

released from the aquifer when the 

piezometric surface declines a unit 

distance.  

The coefficient is a dimensionless 

quantity involving a volume of water per  

volume of aquifer.  

In most confined aquifers, values fall in the range 0.00005 < S < 0.005, indicating that 

large pressure changes over extensive areas are required to produce substantial water 

yields. Storage coefficients can best be determined from pumping tests of wells 



Springs A spring is a concentrated discharge of groundwater appearing at the ground 

surface as a current of flowing water. To be distinguished from springs are 

seepage areas, which indicate a slower movement of groundwater to the 

ground surface. Water in seepage areas may pond and evaporate or flow, 

depending on the magnitude of the seepage, the climate, and the topography. 


