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· Field-Scale Flow and Transport Models 

previous ch~prers h~ve addressed fracture geometry, physical and geomechani-
cal ~pert1es of smgle fractures, fracture detection, and the interpretation of 

h~~drauhc and ~cer tests. All of these elements must be integrated when develop
mecDr.~~matlcal model to represent fluid flow and solute transport in fractured 
process. The proetllli~_chapter is mathematical models and the model-building . 
boundaries, demanding the i:o~ .. hydrogeological model crosses discipline 
hydrologists. . .... _.,P{geologists, geophysicists, and 

The hydraulic properties of rock masses are like(~_·~ 
even within a single lithological unit if the rock is fractured. The 11lllin difficulty 

in modeling fluid ftow in fractlii"'!C Rldr. is ta describe this heterogene~ty. Flow 
paths are controlled by the geometry of fraeftlri!!P.-, .Uir open void sp;ocea. 
Fracture conductance is dependent, in part, on the distribution of fracture fillings 
and the state of stress. Flow paths may be erratic and highly localized. Local 
measurements of geometric and hydraulic properties cannot easily be-interpolated 
between measurement points. In contrast, granular porous media, althougb:also 
heterogeneous, commonly exhibit smoothly varying flow fields that are amenable ··. 
to treatment as equivalent continuua. Model studies of ll.uid< flow and solute 
transport in fractured media that do not address heterogeneity may be doomed 
to failure from the outset. 

The formulation of a hydrogeological simulation morlel is an iterative ; 
cess. It begins with the development of a concephlal 1nodel describing the malll 
features of the system.and proceeds through sequential steps f data collection 
and model synthesis to update and refine the approximations embodied in the 
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