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1.0 SUMMARY

This report is the latest in the series of PORFLOW QA documents that identify differences 
between versions of PORFLOW and differences between PORFLOW and analytical results. 
This series is comprised of the following documents, in chronological order from oldest to 
newest: WSRC-STI-2007-00150, Rev. 0; G-TR-G-00002; SRNS-TR-2008-00003, Rev. 0.

This document compares 64-bit PORFLOW version 6.21.0 to 64-bit PORFLOW version 
6.10.3 and 64-bit PORFLOW version 6.10.3 to 32-bit PORFLOW version 6.10.3 on the 
Linux operating system: Red Hat Enterprise Linux WS release 4 (Nahant Update 8).

There have been no new tests added to the test suite described in G-TR-G-00002; however a 
few of the input files have been modified to run on both PORFLOW version 6.10.3 and 
PORFLOW version 6.21.0, these modifications are described in the Method section.

Problems that differ between 64-bit PORFLOW versions 6.10.3 and 6.21.0:
 5.8
 5.9
 6.5.1
 8.2

None of the results differ between 64-bit PORFLOW version 6.10.3 and 32-bit PORFLOW 
version 6.10.3.

The problem numbers are from G-TR-G-00002. Only those problems that differ will be 
described below. The full problem descriptions can be found in WSRC-STI-2007-00150 Rev 
0 and G-TR-G-00002.

The QA tests confirm PORFLOW version 6.21.0 on the Linux platform meets the needs of 
the tank and vault closure applications. 

Solubility control should be implemented using the DIST (Mode 3) command. PROP TOTAl 
should be used to implement the preferred retardation definition. The DIST (Mode 1) and 
RETA functions do not perform correctly and are not used in this application.
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2.0 OBJECTIVE

This document compares 64-bit PORFLOW version 6.21.0 to 64-bit PORFLOW version 
6.10.3 and 64-bit PORFLOW version 6.10.3 to 32-bit PORFLOW version 6.10.3 on the 
Linux operating system: Red Hat Enterprise Linux WS release 4 (Nahant Update 8) using the 
problems described in WSRC-STI-2007-00150 Rev 0 and G-TR-G-00002.

3.0 METHOD

The method used to perform this QA is identical to that described in SRNS-TR-2008-00003, 
Rev. 0.

Due to changes in the PORFLOW source code, a few of the input files were modified to run 
on both the 6.10.3 and 6.21.0 versions. These modifications are: 

 Changing the MATRix solver from NSPC to LUDE
 Specifying the TRANSport parameters for all species, even if those values are 0

These modifications had no impact on the results, with the exception of the solver, which 
resulted in minute changes of some results, well below their expected precision.

The input and output files are located on the High Performance Computing File System at the 
Savannah River National Lab, under the directory “/hpc/project/porflow_qa/”.

4.0 SCOPE OF TEST PROBLEMS

The test problems were selected based on analytical solutions (or code-to-code comparisons) 
that definitively establish the code accuracy and the resulting impact of mesh and control 
parameter settings on the accuracy of results. Four groups of test problems are used to verify 
the capability of the software to represent the physical phenomena characteristic of 
groundwater flow and transport applications at the Savannah River Site.

They are:

Group 1: Saturated and variably saturated groundwater flow in one and two dimensions 
(steady-state and transient conditions).

Group 2: Contaminant transport in one, two and three dimensions (transient).

Group 3: Numerical dispersion.

Group 4: Keyword Commands (e.g. STATistics).

None of the results differ between 64-bit PORFLOW version 6.10.3 and 32-bit PORFLOW 
version 6.10.3. Only those problems that differ between PORFLOW versions 6.10.3 and 
6.21.0 will be discussed below.
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5.0 GROUP 1:  GROUNDWATER FLOW PROBLEMS

5.8 FREE-SURFACE BOUSSINESQ FLOW WITH RECHARGE

There are minute differences between the results computed by PORFLOW versions 6.10.3 
and 6.21.0. These differences are well below the precision limits. 

5.9 FREE-SURFACE BOUSSINESQ FLOW WITH SEEPAGE

There are large differences between the results computed by PORFLOW versions 6.10.3 and 
6.21.0. PORFLOW 6.10.3 has results that are very close to the analytical solution. 
PORFLOW version 6.21.0 results are identical for each of the different times and they all 
reach a maximum of 10 at a distance of 18m from the source. The results are included in 
Table 1.
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Table 1. Analytical vs. PORFLOW 6.10.3 vs. PORFLOW 6.21.0
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6.0 GROUP 2: CONTAMINANT TRANSPORT PROBLEMS

6.5 IMPACT OF PORFLOW RETARDATION MODEL ON VARIABLY 
SATURATED SOLUTE TRANSPORT

Problem 1A:
PORFLOW version 6.10.3 does not implement water content correctly for any of the 
scenarios (parent and daughter at 25 and 50 years). PORFLOW version 6.21.0 has corrected 
this bug.

8.0 GROUP 4:  KEYWORD COMMANDS

8.2 DISTRIBUTION AND RETARDATION

This group of problem was implemented in G-TR-G-00002 to properly test the DIST and 
RETA commands. There are still problems with these commands, which is why they are 
more fully described below.

Problem 2:
This problem implements the command DIST (Mode 1). This command is not implemented 
correctly in either PORFLOW version 6.10.3 or PORFLOW version 6.21.0. However, they 
both produce the same output.

Problem 3:
This problem implements the command RETA. This command is not implemented correctly 
in either PORFLOW version 6.10.3 or PORFLOW version 6.21.0, and both produce different 
output. The output of PORFLOW version 6.21.0 is identical to that produced by PORFLOW 
version 5.97.0, so a change was made to the code; however this current implementation of 
RETA is still flawed. See Figure 1 for the comparison of the output from these versions with 
the analytical solution.
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Figure 1 Analytical vs. PORFLOW 6.10.3 vs PORFLOW 6.21.0

-1.00E+00

-5.00E-01

0.00E+00

5.00E-01

1.00E+00

1.50E+00

0 50 100 150 200 250 300 350 400

Time (yrs)

L
iq

u
id

 C
o

n
c

e
n

tr
a

ti
o

n

Analytical

6.10.3

6.21.0



SRNL-TR-2010-00023, REVISION 0

- 7 -

9.0 REFERENCES

Whiteside, T., 2007, Software Testing and Verification for PORFLOW Version 6.10.3, G-
TR-G-00002, Rev. 0.

Whiteside, T., 2008, Software Testing and Verification for PORFLOW, SRNS-TR-2010-
00003, Rev. 0.

Aleman, S. E., 2007, PORFLOW Testing and Verification Document, WSRC-STI-2007-
00150, Rev. 0.



SRNL-TR-2010-00023, REVISION 0

- 8 -

Distribution

S. E. Aleman 735-A,     Rm. B110
B. T. Butcher 773-43A, Rm. 216
H. H. Burns 773-41A, Rm. 214
L. B. Collard 773-43A, Rm. 207
G. P. Flach 773-42A, Rm. 211
J. M. Jordan 773-42A, Rm. 138
M. H. Layton 705-1C,   Rm. 14
J. J. Mayer 773-42A, Rm. 219
K. H. Rosenberger 705-1C,  Rm. 16
T. S. Whiteside 773-42A, Rm. 250


