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time-stepping. However, it must be noted that this comparison is purely qualitative — the number of nodes
differ between models, the solver(s) differ, and solver options were not rigorously explored. Therefore,
run-time implications for large and(or) complex transient models are uncertain and not concluded or
further explored here.

RESULTS AND DISCUSSION

This simple evaluation tested limited
aspects of the simulation capabilities
of MODFLOW-2005 local grid
refinement code, referred to here as
MF-LGR, and ZOOMQ3D. Table 1
gives a brief summary of certain

capabilities of these programs .
together with other approaches not oS!
evaluated here. Clearly, local
refinement approaches provide
much of the improved accuracy and
detail achievable by global
refinement methods. In steady-state oks
it is evident this is achieved with
more rapid execution times. In the
sole transient test simulations of
______ MF LGR (Child) both LGR methods were slightly

MF GMR longer than the GMR method, but a
~T T ZOOoMQ3D rigorous evaluation of solver options
and convergence was not made. A current limitation of both the MF-LGR
and ZOOMQ3D approaches is the inability to support advective-dispersive
transport across the parent-child interface. This may limit the application

Figure 3. Transient model -
observation wells and river.

Figure 2. Steady-state
simulation results.

0BS-1 0BS-2 0BS-3
30 36 2
o o MF-GMR o MF-GMR 0 MF-GMR
282 © ZOOMQ3D 34 © ZOOMQ3D 18 © ZOOMQ3D
A MF-LGR ‘ A MF-LGR : A MF-LGR

Head
Head
Head

>

T T T 26 T T T 12 T T T
0 1 2 3 4 0 1 2 3 4 0 1 2 3 4

Time Time Time

Figure 4. Hypothetical well hydrographs - Note: interpolation may lead to small differences.

of these methods for certain types of problems, such as groundwater remediation and contaminant fate
analyses. Each method may encounter difficulties developing these capabilities using existing simulation
programs due to the necessity of either (a) developing a complex mass-balance-constrained coupling or
(b) modifying the standard finite difference transport equations. However, in terms of groundwater flow,
modelers familiar with the MODFLOW programs will find that MF-LGR is easy to work with and offers
immediate results. For modelers not accustomed with ZOOMQ3D a small investment of time is required
to become familiar with the input file structure and the ZETUP pre-processor, but following this modelers
will find the flexible zooming — and in particular, the multiple child capabilities - very accessible.
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Scheme | Two-way | Multiple |Multiple Areas| Vertical Hetero- | Particle | Contaminant | Public
Feedback | File Sets |of Refinement|Refinement'| geneity® |Tracking®| Transport® | Domain
MF GMR Yes No Yes No Yes Yes Yes Yes
MF TMR® | Manual? Yes Yes No Yes No No Yes
MF LGR Yes Yes Planned Yes Yes (5) (5) Yes
Z00OMQ3D Yes No Yes Planned Yes Yes Planned Planned
AEM* Manual? Yes Yes (6) (6) ? No ?

Table 1. Summary of Refinement Scheme Capabilities at the Time of Press

“Planned” - discussions with developers indicate progress is underway on these items.

“?” — Not explicitly documented or demonstrated.

Within child grid that differs from parent grid.

Across parent-child interface.

Not in the public domain.

Not evaluated here.

Feasibility and scoping level discussions have been completed.

Supported in AEM codes but not to the authors’ knowledge demonstrated in a parent-child type problem.
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