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Abstract

The Conduit Flow Process (CFP) is a recently released module for MODFLOW-2005 that can
simulate turbulent flow in aquifers with pipe-like (such as karst) features or preferential flow layers. The
CFP simulates turbulent flow as a discrete pipe network connected to the MODFLOW cells via head-
dependent flux terms using Mode 1 (CFPM1), or as continuous preferential flow layers where flow can
transition between laminar and turbulent in the row and column direction using Mode 2 (CFPM2).
Additionally, both a pipe network and preferential flow layers can be simulated in the same model, Mode
3 (CFPM3). Preferential flow layers in CFPM2 simulate flow through interconnected pores and vugs
more than 0.01 m in diameter, such as those that are present in the carbonate rock making up the Biscayne
aquifer in southern Florida. CFPM2 requires less data than CFPM1 or CFPM3 because discrete pipe
networks are not simulated. However, CFPM1 is designed to simulate laminar and turbulent flow in large
networks of submerged conduits (partially filled conduits can be simulated, but should have almost no
slope). CFPM1 is an update of subroutines to MODFLOW-2005 (Harbaugh, 2005) from the Carbonate
Aquifer Void Evolution (CAVE) code previously published (Teutsch, 1993; Sauter, 1993; Clemens and
others, 1996; Clemens, 1998; Hiickinghaus, 1998; Bauer and others, 2000; 2003; Liedl and others, 2003;
and Birk, 2002). CFPM2 is a new simple empirical algorithm for simulation of turbulent flow in
preferential flow layers modified from Halford (2000). This oral presentation focuses on the theory of the
code and the validation of the new algorithm for CFPM2. The code and documentation is public domain
and will be available through the U.S. Geological Survey website (Shoemaker and others, 2008):

http://water.usgs.gov/software/ground water.html
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