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DYNSYSTEM ς Lessons Learned From 30 Years of 
Finite Element Modeling Applications 

ÅEvolution and development of DYNSYSTEM finite element 
modeling codes (History - Timeline format) 

ÅExperience 

ï200+ model applications conducted over 30 years  

ïUsed in litigation cases 

ÅFeatures - Production-oriented, modeler-oriented code 
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AQUIFEM-5¸b{¸{¢9a άDŜƴŜŀƭƻƎȅέ 

ÅLate 1950s-1960s: Early Finite Element model development for 
structural engineering 

ÅLate 1960s-Early 1970s: CAFE/DISPER coastal simulation and 
dispersion models 

ÅEarly 1970s: CAFE converted to AQUIFEM (single layer groundwater 
flow simulation) 

ÅLate 1970s ς Early 1980s: AQUIFEM-N (multi-layer simulation) and 
DISPER-GW developed 

ÅEarly 1980s: AQUIFEM-N upgraded/converted to DYNFLOW by CDM 

Å1980s: DYNTRACK and DYNPLOT 
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AQUIFEM and AQUIFEM-N, 1970s 

Å2D and quasi 3D / multi-layer 

ÅGroundwater Flow and Mass Transport 

ÅExample applications:  

ïCoal strip-mine dewatering & blow-out prevention 

ïPlume impacts on New England pond 

ÅMajor limitations: 

ïGrid size and detail 

ïNumerical problems 
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DYNFLOW and DYNTRACK, 1980s 

ÅRequirements 

ïGroundwater flow simulation code with companion mass transport 
simulation code 

ïFully 3D 

ïLimit numerical dispersion 

ÅSolution 

ïFinite element codes DYNFLOW and DYNTRACK 

ïMass Transport: Random Walk Method 

 

 



Key Features of DYNFLOW and DYNTRACK 

ÅNode-based calculations 

ÅExplicit representation of model layers 

Åά¢ŜƭŜǎŎƻǇƛƴƎέ ǿŀǘŜǊ ǘŀōƭŜ ǊŜǇǊŜǎŜƴǘŀǘƛƻƴ 

ÅTriangular grid 

ÅRandom Walk Method ς transport independent of model grid 
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DYNFLOW and DYNTRACK, 1980s 
Grace - Acton, Massachusetts 

ÅFirst DYNTRACK application 

Å Identified unexpected 
contaminant pathway 
through fractured rock to 
supply wells 

ÅUsed to design targeted 
remedial pumping scheme 
that successfully protected 
the supply wells 
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DYNFLOW and DYNTRACK, 1980s 
Grace - Acton, Massachusetts 


