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Carlshad, New Mexico 88221

February 26, 1997

Ms. Ramona Trovato, Director

US Environmental Protection Agency
Office of Radiation Programs

401 M. Street SW

Washington, DC 20460
Dear Ms. Trovato:

The Carlsbad Area Office (CAQ) is pleased to submit this fifth and final group of
responses to requests for supplemental information contained in the EPA letter of
December 19, 1996 to Al Alm. We have submitted four previous groups (January 17 and
24, and February 7 and 14) as the material was developed in order to provide EPA with -
the requested information as early as possible. This final group completes our responses
to your request. As in the earlier submittals, we have reproduced the issue verbatim from
the December 19, 1996 letter and inserted the CAQ response in each case. |

We are confident that the EPA will find this supplemental information helpful in your
review process. Should you have any questions regarding this information or require
anything further, please contact me at (505) 234-7300.

Sincerely,
%éfgrge 1als
Manager
Enclosure
cc:

-F. Marcinowski, EPA

970458
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Comment Page 1 of 2

EPA Comment
Enclosure 1, Page 4
194.14(a)(2)

Comment Text

194. 14(a) (2)

Part 194 requires a description of the geclogy, geophysics, hydrogeology, hydrology,
and geochemistry of the disposal system and its vicinity and how these conditions are
expected to change and interact over time.

The CCA does not include updated information obtained from recent site
investigation-related studies. The CCA states that “these recent studies... provide
detziled information necessary to construct the conceptual models,” but does not
summarize what these studies entailed and how they impact the understanding of site
characteristics relative to older data. The CCA implies, on page 2-9, Section 2.1,
that these data are included in Chapter 6 and associated appendices.

The CCA should include more detailed information pertaining to the more recent
studies so thar an understanding of the site conditions and linkages of this information
with the conceptual model development can be achieved. In addition, the CCA should
provide a discussion of newly acquired site-specific information (i.e., information on
Culebra and retardation studies presented at the 10/11/96 meeting between DOE and
State of New Mexico representatives), and discuss how this information impaclts site
conceptual model development.

'DOE Response

Detailed information pertaining to recent development on the conceptual model for
transport in the Culebra that was presented at the October 11, 1996 meeting between
DOE and State of New Mexico representatives is contained in SAND97-0194
Conceptual Model for Transport Processes in the Culebra Dolomite Member, Rustler
Formation by R. M. Holt. This report is in review at Sandia National Laboratories
and is not available for distribution at this time. Arrangements can be made through

" the records center for EPA representatives to see a high-quality, near-final draft of
this report. A publication pre-print will be available for release in March. The
concepts of Culebra transport contained in this report were used in development of the
performance assessment parameter vaiues. These concepts represent a significant
increase in confidence regarding the predictability of Culebra transport processes and
a significant decrease in associated uncertainties.

DOE’s Response to EPA’s Request for Additional Information February 27, 1997
on the WIPP Compliance Cenification Application :



194.14(a)(2) ' : : Comment Page 2 of 2

The SAND report by Holt focusses on the Culebra field tests and conceptual insight
gained from them. It also contains a brief description of the intact-core column
testing elution experimental technique; identification of the radioactive tracers used as
non-sorbing and sorbing tracers; presentation of typical elution breakthrough curves
for Na-22 and U-232; observation of the fact that, of the actinides, only Np and U
have eluted (so Am, Pu, and Th have not). In addition, the report contains
petrographic descriptions of the core columns and interpretations of the advective and
diffusive porosity distributions in the cores.

DOE'’s Response to EPA's Request for Additional Information . February 27, 1997
on the WIPP Compliance Certification Applicarion :
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EPA Comment
Enclosure 1, page 5
194.22(a) (2) (iii)

Comment Text

Models and Computer Codes

Part 194 requires that the CCA include a description of conceptual models and

scenario construction used to support the CCA. In addition, Part 194 states that
" ‘documentation of all models and computer codes must be included.

" There is a 51gmf1cant problem with the completeness of the CCA documentation that
deals with the CCDF formalism and the codes that implement it. While the current-
versions of the formalism and codes may be doing exactly what is required of them,
and while those intended activities may be what is needed for the PA, it is often

- difficult and sometimes impossible to determine what it is, exactly, that they are doing
and to verify that this is all happening as intended. The documentation is, in places,
too sparse to enable a reviewer to acquire a comprehensive understanding of the
current form of the formalism and codes. ' '

DOE needs to provide documentation for the CCDF formalism and for the codes that
implement it. Specific examples are provided below.

DOE Response

Because the comment on 194.22(a)(2)(iii), enclosure 1, page 5 and 194.23(2)(3)(id),
enclosure 1, page 7, raisé very similar points, the DOE has chosen to address them
with a common response.

Because these two comments raise very similar pomts the DOE has chosen to address
them in a single response.

Many of the questions raised here are addressed in Appendix SA of the CCA, where
the construction of CCDFs for cuttings and cavings releases, spallings releases, and
direct brine releases are described. For example, Section SA.3, and Table SA-1
specifically, describe the construction of CCDFs for cuttings and cavings, including a
description of the use of interpolation. Section SA.5, and Tables SA-2 and SA-3,
contain similar information for spallings releases. Section SA.8, and Tables SA-4 and
SA-5 provide the analogous information for direct brine releases.

Additional documentation of the construction of CCDFs has been pr’ovided to the EPA

DOE’s Response to EPA’s Reque&r Sfor Additional Information February 27, 1 997
on the WIPP Compliance Certificarton Application
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EI‘A Comment
Enclosure 2, Page 3
194.23(a)(3) (iv)

Comment Text

194.23(a)(3)(iv) ,
Section 194.23(a)(3)(iv) requires documentation that the “...computer codes are free
of coding errors and produce stable results.”

One feature of the SECOFL2D computer code (SECO User’s Manual) that was not
tested was that the code implements the transition from a regional grid to a local grid.

The Department needs 1o devise a test of this key component and document the
accuracy of the bilinear interpolation scheme for both boundaries and properties.

DOE Response

PRESECQFL2D, the pre-processor for SECOFL2D, is the code that implements the
transition from regional properties to local properties for SECOFL2D. Documentation
of the testing of PRESECOFL2D which documents the accuracy of the bilinear
interpolation scheme for the properties is found in the QA records for
PRESECOFL2D: PRESECOFL2D, Version 4.02Z0, Version Date 5/20/94,
Requirements Document and Verification & Validation Plan contains the design of the
test problem, and the results of the test are found in PRESECOFL2D, Version
4.02Z0, Version Date 5/20/94, Validation Document (both documents are attached).

SECOFL2D implements the transition from the solution on the regional grid to the
local grid boundary. Documentation of the testing of SECOFL2D which documents
the accuracy of the bilinear interpolateion scheme for the boundaries is found in the
QA records for SECOFL2D: SECOFL2D, Version 3.01Z0, Versicn Datz 8/9/93,
Requirements Document and Verification & Validatior Plan contains the design of the
test problem, and iiie results of the test are found in SECOFL2D, Version 3.01Z0,
Version Date 8/9/93, Validation Document (both documents were previously supplied
to the EPA).

DOE’s Response to EPA’s Request for Additional Information February 27, 1997
on the WIPP Compliance Certification Application
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1.0 INTRODUCTION

The purpose of this document is to identifv the requirements of the PRESECOFL2D code and to
describe the testing, including coverage analvsis and regression testing, that will be nerfarmad.

- This code was qualified as Level A under QAP 19-1 Rev. F. The QA package for this code.

" referred to as the primitive baseline. is on file in the SWCF. The verification section of that

package demonstrates that the functional requirement R. 1 stated in this document is satistied.

1.1 Software Identifier

PRESECOFL2D Version 4.0220 WIPP PA Code Prcﬁx:- SF2D1

1.2 Points of Contact

Code Sponsor:  Rebecca L. Blaine
Code Consuitant: Rebecca L. Blaine
 Ecodynamics Research Associates. Inc.
P. 0. Box 9229
Albuguerque. New Mexico 87119
(505)843-7445

1.3 Description

The purpose of PRESECOFL2D is to create all of the input files requxred to run the code’
SECOFL2D. Material properties and grid information are obtained from CA\AD AT dambases

2.0 - REQUIREMENTS

2.1 Functional Requirements

R.1 - Creates all input files needed to run SECOFL2D. These files are:
1} An ASCII file containing run pararneters

2) A binary file containing regional material property mformatmn obtained from .

a CAMDAT database.
3) A binary file containing local material property informaiion.
R.2 - Interpolates material properties from the regional grid to the local grid.

INFORMATION ONLY
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2.2 Performance Requirements .

This code has no performance requirements.
2.3 Attribute Requirements

This code has no attribute requirements.
2.4 External Interface Requiremenls

R.3 - This code reads an ASCIJ input file containing run parameters.

R.4 - This code reads an input regional CAMDAT database with grid information
material properties.

R.5- This code reads an input local CAMDAT database with gnd information.
R.6 - This code produces all of the input files necessary to run SECOFL2D,

R.7- This code must be linked to the libraries CAMCON _LIB, CAMDAT _LIB and
CAMSUPES_LIB. |

2.5 Other Requiremcnts

There are no other requirements for PRESECOFL2D that need verification.
3.0 DESIGN OVERVIEW

31 I/0O Description

The following is a description of the input and output files associated with PRESECOFL2D. _
The first three output files are used as input to SECOFL2D. All file names shown here are for
example only. The user chooses the approprniate file names for the particular calculation being
done 2t PRESECOFL2D execution time.
Input Files:

presecofl.inp - ASCII input file containing run parameters.

secofl_loc.cdb - Input local CAMDAT database containing local grid information.

secoft reg.cdb - Input rcgionai CAMDAT database containing material preperty and grid

information. :

INFORMATION ONLY
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Qutput Files: .
secofl.inp - ASCII output file created by PRESECOFL2D containing run directives and
“ boundary condition information. Used as an input file by SECOFL2D.

secofl _reg.prp - Binary output file created by PRESECOFL2D containing the grid
material property information for the regional grid. Used as an input tile
by SECOFL2D.

secofl_loc.prp - Binary output file created by PRESECOFL2D containing the grid and
' material property information for the local grid. Used as an input file by

SECOFL2D.
presecofl.dbg - ASCII output debug/log file

3.2 Context Diagram
The data flow design tor PRESECOFL2D is presented using the context diagram in Figure 3.1,

FIGURE 3.1
Data Flow for PRESECQFL2D

secufl_loc.cdb

présecoﬂ.inp secofl _reg.cdb
a . 2
PRESECOFL2D
g. ] “ '\‘
secofl.inp © presecofl.dbg
> « '
secofi_reg.prp secofl_loc.prp

3.3 Design Constraints |

This code has already been developed and therefore has no design constraints.
4.0 ADDITIONAL FUNCTIONALITY TO BE TESTED

There is no additional functionality to be tested,

«
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5.0 FUNCTIONALITY NOT TESTED

The following features will not be tested because they will not be used as part of the WTPP PA,

1) Input of well parameters - standard and time dependent.

2} Inputof lake. river. and precipitation factors,
6.0 TESTING ENVIRONMENT

Hardware Platform:  DEC Alpha
Operating System:  OpenVMS Version 6.1,
Directory: WPSTESTROOT:[SF2D1]

INFOEMATION ONLY
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7.6 . STATIC TESTING

Static testing will be performed using both the source code analyzer FLINT and the source code
analvzer DECset-SCA. ELINT is used to detect non-ANSI standard FORTRAN coding.
DECset-SCA is used to reveal anv uncatled modules, to ieveal any unreferenced variables, and
the displav the calling tree. Since PRESECOFL2D is a muitimodule program. a single file
should be created with all of the modules appended together. FLINT should be used on this file.
The output from FLINT will be examined by the code sponsor and any findings will be
resolved,

DECset-SCA will be invoked during the build process. The build process will be performed
using the vuild script SF2D1_BUILD.COM. This process will be described i more detail in the
iVIPP PA Implementation Document for PKESECOFL2D Version 4.02Z0. As a result of the
_build process. a debug executable capable of doing PCA (Performance Coverage Analysis)
analvsis will be created and the SCA code analyzer will create the following files:

SF2D1_SCA_MOD_NOT_REF.TXT
SF2Di CALLTREE.TXT
SCASEVENT.DAT

These files will be described in complete detail in the W/PP P4 Validation Document for
PRESECOFL2D Version 4.02Z0. A complete description of the process outlined below to
convert the data in SCASEVENT.DAT to a readable format will also be contained in that

document.

| Following the build process. SCA wili be invoked at the VMS § prompt and the following
commands should be executed on the SCASEVENT.DAT file in the WPSTESTROOT:
[SF2D1.SCA] directory to convert data in the file to ASCII format:

SCA> set lib []
SCA> show module/all/output=sf2d1_modules.out

SCA> exit

The SCA output will be examined by the code sponsor. Unreachable coding will either be
changed so that it is reachable. or justified as not being relevant to the performance of the
software as it relates to WIPP PA.

~
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8.0 COVERAGE TESTING

The coverage analysis for PRESECOFL2D will be performed using DECset PCA. This too} will
be used to identify modules that are not exercised by the test set. A unique cxecutable wili be
created tor the purpose of coverage analysis during the build process. This executabie will be

generated by using the SCMS build script, SF2D1_BUILD.COM. The creation of this executable -

will be described in more detail in the WIPP P Implementation Document for PRESECOFL2D
Fersion 4. 0270,

The command file SF2D1_TESTCASE _PCA -CUM.COM will be used to run the
PRESECOFL2D test cases with PCA. The PCA output will be examined bv the code sponsor

and any unexercised modules must be justified.

INFORMATION ONLY
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9.0 FUNCTIONAL TESTING

Verification of functional requirement R.1 has been done and is on record in the primitive
baseline submitted ic the SWCF. The foliowing iest case will be used tor verifying requirement

R.2. for coverage analyvsis, and for regression tesung.

All files needed to test PRESECOFL2D can be fetched from-the SCMS. The directory
WPSTESTROOT:[SF2D1.TESTCASES] on the DEC Alpha has been created and shouid be
used for running the test-case. To verify requirement R.2 and for regression testing, Test Case |
(described below) is run using the command file SF2D1_TEST_NODBG_RUN.COM. This file

is shown in Figure 9.1.

INFORMATION ONLY
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FIGURE 9.1
SF2D1_TEST_NODBG_RUN.COM - Command file for Running The Test Case

5 sel noon

%1

S R e e e e e L T T S R e R

5! .

$! Thig file runs all test cases for PRESECOFL2D using the NODESUG executable

$1

fl======s&oo==-mRn L r TSI s SSSoECCICISCSSSICEIISSERESSSSSTSSSSSIS=SSTSSSCSIEIEST

%1

11

$ TESTDIR_SYM == "“wpStestroot:[sf2dl.testcases)”

$ PRESECOFL2D == "% wpSprodroot:{sf2d.exe)presecofl2d,exe"

§!

% define /proc testdir wnStestroot: [§f2d1.testcasns]

5!

5 show sym testdir_sym

$ If FSMODOE () .EQS. "BATCH" .AND. FSENVIRONMENT (“DEPTHY) .EQ. 0 THEN -

$ SET DEFAULT *TESTDIR_SYM! .

%1

$!

$! Set up the first test case amnd run PRESECOFL2D

. R

$ WRITE SYSSOUTPUT MSTARTING THE RUN FOR THE PRESSCOFLZD TZsST CASEY

31

$ PRESECOFLZD S$F2D1_REGION_TEST.CDB SF2D1_REGION_TEST.CDB -
_5F201_LOCAL_TEST.CDB CANCEL SF2D1_PRESECOFL_TEST.IKP SECOFLZ2D_TEST.INP -
SF201_REGION_TEST.PRP SF2DY _LOCAL_TEST.PRP CANCEL PRESECOFL_TEST.DBG

s! .

5 write sys3output "“SUCCESSFUL COMPLETION OF TEST EXECUTION"
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9.1  Test Case | - Interpolation Test and Regression Test
9.1.1  Test Objective

This test :s run to test the interpelation of properties fromn the regional grid to the iccal grid. This
test case satisfies requirement R.2. This test is also run for regression testing. The purpose of
the repression lest ;s 10 show that PRESECOFL2D produces identical results when writing the
regional binary property file as were produced in the verification process documented in the
primitive baseline. The entire verification process is not relevant to this regression test and so
only the portion of the results in the primitive baseline that relate to writing the binary property
file will be used. The regression test wiil show that data currently written to the regional binary
property file is exactly the same as in the baseline verification process. PRESECOFL2D also
writes an ASCII input file and a debug file. The ASCI irput file was verified by visual
inspection and by demonstrating that SECOFL2D read and used the input data correctly. The
nature of this verification is not useful for regression testing and is not included here. The debug
file does not contain information relevant to the verification process in the baseline and is not
documented there. ‘

9.1.2 Test Procedure

The following is a list of all the files that are associated with this test case. All of the input files

are input for PRESECOFL2D. The output files have designated in parenthesis which program

has produced them. The testing 1o0ls have designazed. in paranthesis. the test they are used for.

Input files: '
WPSTESTROOT (SF2D 1. TESTCASES]SF2D1_REGION_TEST.CDB
WPSTESTROOT:{SF2D1.TESTCASES])SF2D1 LOCAL_TEST.CDB
WPSTESTROQT:[SF2D 1. TESTCASES)SF2D1_PRESECOFL_TEST.CDB

Output Files: |

' WPSTESTROOT:{SF2D1. TESTCASES]SF2D1_REGION_TEST.PRP (PRESECOFL2D)

WP$TESTROOT:[SF2D1.TESTCASES]SF2D1_LOCAL_TEST.PRP (PRESECOFL2D)
WPSTESTROOT:{SF2D1. TESTCASES]SF2D1_REGION_TEST.ASC (READ_PRP)
WPSTESTROOT:[SF2D1. TESTCASES]SF2D1_LOCAIL_TEST.ASC (READ_PRP)
WPSTESTROOT:[SF2D1.TESTCASES]|SF2D1_TEST_RFAD.OUT (TEST_READ_I)

Testing Tools: .
WPSTESTROOT:[SF2D1. TESTCASES]SF2D1_READ_PRP.FOR (Interpolation)
WPSTESTROOT:[SF2D1.TESTCASES]SF2D1_TEST_READ_1.FOR (Regression)

Run the test case with the command file shown in Figure 9.1. The procedure to follow for
regression testing is stated in Section 10 below. For the interpolation test, following the

. INFORMATION ONLY
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execution of the command file. the program SF2D1_READ_PRP (compiled and linked from
SFZD1_READ_PRP.FOR) should be executed twice, cnce using the regicnal data and once
using the local data. This program converts the rezional binary property file,
SFIDI1_REGION_TEST.PRP. to an ASCII file, SF2D1_REGION _TEST.ASC, and the loca!
binary preputy file, SF2D1 LOCAL TEST.PRP, 10 an ASCII dile.
SFZD1_LOCAL_TEST.ASC, so that they can be examined with an editor. All of the material
properties used to run SECOFL2D are constants except for hydraulic conductivity. Therefore.
checks of porosity {(phi) and bulk cbmpressibilit}' (alpha) need only show that they have
remained constant. A hand-calculation is done for hydraulic conductivity to show that the values
have been correctly interpolated (using bilinear interpolation) from the regional grid to the local
grid. ‘ ' ‘

To verity that the parosity and bulk compressibility have remained canstant. edit the file
SF2D1_REGION_TEST.ASC. First. search for the string “alpha” Examination of this array
shows that this is a constant value of 7.57E-01 for each element in the grid. (The value of bulk
compressibility is 7.57E-10 on the database, but it has been scaled by 10° as required by
SECOFL2D.) Next, search for the string “'phi”. Examination of this array shows that this is a
constant value of 1.4542E-01 for each element in the grid. Now repeat this process with the file
SF2D1_LOCAL_TEST.ASC. Searching for the string “alpha™ shows that this amray is a censtant
value of 7.57E-01, and searching for the string “phi” shows thzt this arrav is a constant of
1.4542E-01. |

To verify the interpolation for the non-constant values of hydraulic conductivity, four points are
checked by hand-calculation. The four element locations in the laocal grid are cells (12.15).
(20.47). (35,25) and (40,40}, First. the element locations relative to the'regional gnd are found.
The element locations in meters are converted to locations (in meters) in regional domain. The x
and vy offsets of the local grid from the origin of the regional grid are 12826.1 and 10663.8
respectively. The angle of rotation is 38° counter clockwise. The coordinates (in meters) of the
cell centers of the elements in the local grid are: '

Element 1 (12,15): 1437.5, 1812.5

Element 2 (20,47): 2437.5, 5812.5

Element 3 (35,25 4312.5, 3062.5

Element 4 (40,40): 4937.5,4937.5

The regional coordinates are calculated by:
Element 1: 12826.1 + 1437.5c0s38° - 1812.5s5in38° = 12842.97903
10665.8.+ 1812.5c0s38° + 1437.5s1n38° = 12979.08286
‘Element 2: 12826.1 + 2437.5¢0s38° - 5812.5sin38° = 11168.34389
10665.8 + 5812.5c0s38° + 2437.5sin38° = 16746.78735
Element 3: 12826.1 + 4312.5¢c0s38° - 3062.35in38° = 14338.933 11
- 10665.8 + 3062.5c0s38° +4312.5sin38° = 15734.12303
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Element 4: 12826.1 + 4937.5c0538° - 4937.55in38° = [3677.07456
10665.8 + 4937 5c0s38° + 4937 35in38° = 17596.43163
Next, the cell centers of the adjacent cells are used (the properties reside at the ceil center) to
crleulate the proportional distances used in bilin=ar interpolation.
Element 1 proportions from coordinates of regional cells (32.10) and (33.11):
xp = (1284297903 - 12625.0%/(12850.0 -12625.0) =0.9687956889
vp = (12979.08286 - 12730.0)/(153125.0 - 12750.0} = 0.6108876267
Element 2 proportions from coordinates of regicnal cells (24,34) and (25,35):
xp=(i1168.34389 - 11075.0%/(11225.0-11075.0)=0. 6222926
yp = (16746.78735 - 16725.0)/(16950.0 - 16725.0) = 0.0968326666
Element 3 preportions from coordinates of regional cells (39.26) and (40.27):
xp=(14338.93311 - 14150.0)/(14450.0 - 14150.0) = 0.6297770553
- yp={15734.12305 - 15600.0)/(15800.0 - 15600.0) = 0.67061525
Element 4 proportions from coordinates of regional cells (37,38} and (38.39):
xp = (13677.07456 - 13675.0)/(13887.5 - 13675.0) =0.009762635294
yp = (17396.43163 - 17475.0)/(17630.0 - 17475.0) = 0.783429871
Then., the bilinear interpolation ts done.

Element 1:
al =4985 + 0. 96379\68890498 0 - 498, 3) = 1466.81129]

22 = 670.3 + 0.9687936889(707.4 - 670.3) = 706.2423201
a = 1466811291 + 0.6108876267(706.2423201 - 1466.811291) = 1002.189117
Element 2: . :
al = 182.5+0.6222926(267.1 - 182.5) = 235.145934
=109.1 +0.6222926(119.8 - 109.1) = 115.7585308
a =235.145954 + 0.0968326666(115.7585308 - 235.145954) = 223.5853515
Element 3;
al = 495.8 + 0.6297770333(960.2 - 495.8) = 788.2684543
a2 = 816.1 + 0.6297770333(1041.0 - 816.1) = 957.7368548
a =788.2684343 + 0.67061525(957.7368548 - 788.2684543) = 901 9163481
Element 4: :
al = 159.6 + 0.009762635294(277.6 - 159.6) = 160.751991
a2 = 117.4 + 0.009762635294(28 47 - 117.4) = 116.5318088
a =160.751991 + 0.783429871(116.5318088 - 160.751991) = 126.1085794

INFORMATION ONLY
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FIGURE 9.1-1
SF2D1_PRESECOFL_TEST.INP - ASCII Iaput File for Running Test Case 1

*RUN_TYPE
SET_AQFR, TYPE=DEF, AOFR_iD=1.0C1
SET_GREG, TYPEsdef, GREG_(L=1.3C2
SET GLOC, TYPE=DEF, GLDC_[D=1.025, X_REL=12826.1, Y_REL=10665.8, THETA=3B.0
FLOW, pDoth=transient, LOC_BOUNO=yes

*canstant
screen_io=BRIEF

=INITIAL_CONDITIONS
CAMDAT, HEAD=HEADat, K TYPE=ATTR
RESET :

*ATTR

HYCND_V=HYCND _X

*REG_TIHE
SEQ, NUM_STEP=10, START=0.0, FINISH=10000.
AUTO, OPTION=DEL_TIME

*LOCAL_TIHE
SEQ, NUW_STEP=10, START=0.0, FIN1SH=10000.
AUTO, OPTION=DEL_T IME

*BOUNDARY : :

REG, BOUNDARY=LOWER, TYPE=HEAD, END=25000., Clim_frac:O.
REG, BOUNDARY=UFPER, TYPE=HEAD, END=10000., Clim_frac=%.
Req, BOUNDART=UPPER, TYPE=HEAD, END=173G0., clim frac=0.
REG, BOUNDARY=UPFER, TYPE=GRAD, EWD=£5000,, ciim_frac:D.
REG, BOUNDARY=RIGHT  TYPE=HEAD, END227240., clim_frac=0.
REG, BOUMDARY=RIGHT, TYPE=GRAD, END=30000., clim_frac=0.
REG, BOUNDARY=LEFT, TYPE=HEAD, END=4000., clim_frac=0,
REG, BOUNDARY=LEFT, TYPE=GRAD, END=18595,, ¢lim_fraczO,
REG, BOUMDARY=LEFT, TYPE=r2AD, END=30020., clim frac=1.
LDCAL, BOUNDARY=LCWER, TYRPE=HEAD, END=5730,
LOCAL, BOUNDARY=UPPER, TYPE=HEAD, END=5750Q.
LOCAL, BOUNDARY=RIGHT, TYPE=GRAD, END=4&25.
LOCAL, BOUNDARY=LEFT, TYPE=HEAD, END=6625.

*REG_CLIMATE
LAKE, AMP=0.0, CYCLES=1,0, START=0.0, FINISH=25000., RATIO=2.0
RECHARGE, AMP=0, CYCLES=T1., START=0.0, FINISK=10000.
HEAD, AMP=amplitud, CYCLES=cycles, head_faczclimtide &

START=0.Q, FINISK=40000.
*END -

INFORMATION ONLY
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FIGURE 9.1-2
(Page | of 4)
SF2D1_READ_PRP - Program Used to Convert the Binary Property File to ASCII

DROCEAN RZAD_PRP

C
o Reads binary property file (FOR020.DAT) written Dy SET_GREGZ and
C transiates it Sato an ASCI] output file.
o Prompts user for the input file name {(i.e. FORD20.DAT) and the
C user's choice af output file names.
~
[MPLICIT DOUBLE PRECISION (A-H,0-7)
c TMPLLCIT NONE **w¥mweswstmswasa= REMOVED

dimension TMPARR(O:100,0:100), TMPVEZ(D:;1C0)

INTEGER 1, J, IDUW1, IDUM2, ISECO2, !L, JL, !DFIL_GREG
c REAL RDLUM1, ROUM2, RDUM3 **wewsrr=+ g norceded

CHARACTER=4Q [KFILE

DATA LSECO2/107

DATA IDFIL_GREG/20/

Carrr €I OO

C...BEGIN PROCEDURES...

CAXrrCrSaar LI LHC>

WRITE(S,*) 'Enter the name aof the ipput file:!'
READCS, ' (AY') [NFILE

OPEN(URIT=[SECO2 FILE=INFLILE,STATUS='0LD ' ,READCONLY,
+ FORM="UNFORMATTED ")

WRITE(S,*) 'Enter. the name of the output file:*
READ(S,*{AY'Y INFILF
QPEN{UNIT=10FIL_GREG, FILE=INFILE,STATUS="HEW")

10 CONTINUE
WRITE (IDFIL_GREG,9520)
9520  FORMAT (' OUTPUT from program SET_GREG2/SET_GLOC2.',/
' Humeric FORMATS are',/
3216, 1PEV3.5)t,/
3216, 114, 3x)1, s
3( 16, 1PE13.5)F, .
SET_GREGZ rum with ilGR,jiGR, GREG_ID,",
' {lGR,jLGR, AGFR_ID = 1
READ(ISECO2) 1L, JU, RDUM1, [DUM1, [DUMZ, RDUM2
WRITE (1DFIL_GREG,953) il, jL, RDUMI1, il, jl, RDUM2
953 FORMAT (3(214, 1PE13.5))
READ{ISECO2) &DUM], RDUMZ  RDUM3
WRITE (IDFIL_GREG,956) ROUM!, ROUMZ, RDUM3
956  FORMAT (' x1_rel, y1_rel, thetl_rel =' /7, 1P3E13.5)

Lo

c 1-D arrays
§55  FORMAT (3(I&, 1PE13.5))

c Read x-coordinates
READ{ ISECO2) (TMPVEC(!),1=0,1L+1)
WRITE ([DFIL_GREG,?540)
9540 FORMAT {' (i,x(i), i=0, ilGR+11 1)
WRLTE. {IDFTL_GREG,93%)
“$ (i, TMPVEC(I), 1=0,il+1)

INFOKMATION ONLY
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FIGURE 9.1-2
{Page 2 of 4)
SF2D1_READ_PRP - Program Used to Convert the Binary Property File to ASCII

Read y-cooardirates

READ(1SECOZ23 (TMPVEC{1),1=0,4L+1)
WRITE (IDFIL_GREG,¥541)

FORMA™ (' (j, v(j), =0, JLGR+1y ")
WMAITE (IDFIL_LREG,995)

$(j, THPVEC(JY, J=0,jl+1)

(@]

542

Read gelta x's .

READ(ISECO2) (TMPVEC{I), [=D,1L+1)
WRITE (IDFIL_GREG,%542)

FORMAT (* (i, ada(i}, i=0, jiGR+1) ")
WRITE C(IDFIL_GREG,95%)

$ (i, TMBVEC(L), 1=D,il+1)

9543

¢ 2-D

C

9529

9331

9532

Read delta y's
READ(ISECQZ2) {(THPVEC(I), =0, JL+1}
WRITE (IDFIL_GREG,9541)
FORMAT (' (], ady(j), j=0, jIGR+1) *)
WRITE (IDFIL_GREG,%55)

$ (], THPVEC(J}, J=0,jl+1)

arrays

Read x relative offsets
READ(1SECO2) ({THPARR{1,J), [=0,IL+1),J=0,JL+1)
WRITE (IDFIL_GREG,¥32%)
FORMAT (' ((i,j,x_relRACi,jY, i=0, TlGR*1), j=0,. jlGR+*1) ")
WRITE (IDFIL_GREG,953)
$ ((i,},TMPARR(I,J), 1=0,i1+1), J=,jle1)

Read v relative offsets
READ{1SECD2) ({TMPARR{1,!},1=0,1L+1),4=0,4L+1)
WRITE (IDFLL_GREG,9528)
FORMAT (' ((i,j,y_relRA(i,j), 1=0, ilGR+1), j=0, .JLGR+1) ')
WRITE (IDFIL_GREC, 953} . ’
$ (i), TMPARR(I, ), [=0,i1+1), J=0,jl*13}

Read x hydraulic conductivies
READ(1SECOZ) ({TMPARR(I,J),1=0,1L+1),4=0,dL+1)
WRITE (!DFTL_GREG,9531). :
FORMAT (* ((1,j,aKx(i,j), i=0, ilGR+*1), j=0, jLGRe%) )
WR1TE (IDFIL_GREG,%53)
% ((i,J,TMPARR(Y, 1), [=0,il+1), J=0,jL1+1)

Read y hydraulic conductivies
READC[SECO2) {(TMPARR(L,J}, [=0,1L+1),J=0,JL+1)
WRITE (IDFIL_GREG,%332)
FORMAT (' ({1,],aKy(i,]), is0, ilGR+1), j=B, jLGR+1) ")
WRITE CIDFIL_GREG,95D) : ’
$ (Ci, ], THPARRCL, Y, I=0,il+1), J=0,ji+1)

Read fluid compressibility
READ(I1SECOZ) ((THPARR(E,J),1=0,1L+13,J=0,JL+1)
WRITE (IDFIL_GREG,8532)

BS32  FORMAT (' ((7,i,alpha (i,j), i=0, ilGR+1), j=0, jLGR+1) ") T

WRI1TE (IDFIL_GREG,953)
$ (i, ], TMPARR{I, DY, 1=0,il+1), J=0,jl+1)

Read porosity

INFORMATION ONLY
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FIGURE 9.1-2
{Page 3 of 4)
SF2D1_READ_PRP - Program Used to Convert the Binary Property Filc to ASCII

READ(ISECC2) ((TMPARR(L,J),120,1L+1), 420, i+t
WRITE (IDFIL_GREG,8533)
B5I3  FORMAT {' ((i,j.,phi (i,j), 1=0, itGR=1}, j=0, ;iGR+1) ')
WRITE (IOFIL_GREG,953)
$(Ci, ] TMPARR(I,Jy, 1=0,ile)), J=0,jieD)

[

Read specific storage
READ( ISECOZ2) {(TMPARR(I,J), =0, 1L+1Y,J=0,3L+1)
WRITE (IDFIL_GREG,K9533)
9533  FORMAT (' ((i,],spec_storli,}), i=0, jlGrR+1), =0, jlGR+1) "}
WRITE (IDF[L_GREG,953)
S (Ci,],TMPARRTI, 4), 120,ile), =0, jiet)

C Read acuifer storitivity
READ(ISECO2) ((TMPARR{!, J),1=0,11+1),J=0,JL+1)
_ NRITE (I1DFLL_GREG,9534)
9534 FORMAT (' {{i,],aq_stor(1,j), i=0, ilGR+1), j=0, jlGR+1) ')
WRITE (IDFIL_GREG,9%3) '
$  ((i,j,TMPARR{IL,J), I=0,il+1), J=0,jl+1)

C Read aquifer thickness
’ REAP(ISECD2) ((TMPARR(!,J),1=0,14+1),J=0,JL+1)
WRITE (IDFIL_GREG,9535)
9535  FORMAT ¢' ((i,j,aq_thick(i,j}, 7=0, ilGR+1), j=0, jLGR+1) ")
WRITE (IDFiL_GREG,953)
$ ({i,],TMPARR{I,J), [=0,il+1), J=0,jl+1)

C Read aquifer bottom
READ(ISECD2) ({TMPARR(I,J),[=0,1L+1),J=0,JL+1)
WRITE (1DFIL_GREG,9635)
9635  FORMAT (' ((i,],aq_bet(i,/j), 1=0, itGR+1), j=0, JIGR+1) '}
WRITE (IDFiL_GREG,953) .
S ((i,j, TMPARR(L,J), [=D,il«1), <=0, jl+t)

c . Read well/river recharge term
* READ(ISECQ2) ((TMPARR(,J),1=0,1L+1),4=0,JL+1)
WRITE (IDFIL_GREG,933&) ) .
9536  FORMAT (' ((i,],€10_rch(®, ), =2, ilGR+4), j=0, jiGR+1} '}
WRITE (IDFIL_GREG,953)
S ((i,],THPARR(I,Jy, I=0,il+1), J=0,jl+))

o Read river cenductivity
READ{[SECOZ)Y ¢(TMPARR(1,J}),1=0,1L+1),J=0,JL+1)
WR1TE (IDFIL_GREG,9537)
9537 FORMAT (' {{i,],riv_con{i,j), i=0, ilGR+1), j=0, jlGR+1) '3
WRITE (IDFIL_GREG,953)
S ((i,],TMPARR(I,J), 1=0,ils1), J=0,jl+1)

C Read river head
: READ(ISECO2)Y {{THMPARR(I, 3, 1=0,1L+1),4=0, JL+1)
WRITE (IDFIL_GREG,%637) :
9637  FORMAT (' ((i,j,riv_head(i,j), i=0, ilGR+1), j=0, P{GR+1) ")
WRITE (IDFIL_GREG,953)
S ((i,],TMPARR(L,J), [=0,i(+1), J=0,jl+1}

C fead river bottom
READ{ISECO2) ({TMPARR(I,J), 1=0,1L+1),0=0,JL*1Y
_ WRITE (IOFIL_GREG,9737)
9737 FORMAT (' {{i,j,riv_bot{i,j), i=0, ilGR+1), j=0, jLGR+1} ")

INFORMATION ONLY
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FIGURE 9.1-2
{Page 4 of 4) ‘
SF2DI_READ_PRP - Program Used to Convert the Binary Property Fi-lc‘to ASCII

WRITE (IDFIL_GREG,753)
"% ((1,), THRARRCI,JY, 1=0,il+1), J=0,jieN)

L Read constant head
READ{ISECOZ) ((TMPARR(!,J), [=0,1L+1},J=0,JL+1)
WRITE {IDFIL_GREG,9538)
9538 FORMAT (' ((1,j,head(i,j), i=0, {iGR+1), j=0, jlGR+1y '3
WRITE (IOFIL_GREG,993)
B OCC0, ), THRARRCI,J), 1=0,il+1), 4=0,jie1)

STOP 'READ_PRP: NORMAL COMPLETION'
END

INFORMATION ONLY
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FIGURE 9.1-3
{Page 1 of 3)
SF2D)_TEST READ_1-Program Used Read Selected Data from the Binary Property File

PRUGRAM TEST _READ 1

C

Covune 6-$-94 ELLEN 5. DOMBROSKI

C..... THIS PROGRAM WAS WRITTEY FOR THE SIMGLE PURPCSE OF
Cuvinn YERTFYING BINARY QUTPUT FROM SECDFLZD.

C...,.SPECIFIED RANGES CF SPECIFIZD ARRAYS ARE PRINTED TO THE
| OUTPUT FILE FOR VERIFICATION BY LNSPECTION.

[P

C Reads binary property file (FOR020.DAT) written by SET_GREGZ and
c transiates it into an ASCI] output file.

o Frompts user for the input file name (i.e. FORD20.DAT) and the

c userts choice of output file names.

C

[MPLICIT DOUBLE PRECISION (A-H,0-2)

dimension TMPARR{C:100,0:100}
CHARACTER*5Q INFILE, OUTFILE
DATA [SECD2/10/

DATA ]DF[L_GREGfEU/

CLr<2 D OIF O LFLOLP >

£...BEGIN PROCEDURES...
Cer << LD HLPO DO

SCE = 1.D0-9

WRITE{6,*) 'Enter the name of the inputr file:!
RESAD{S, '(A)') INFILE ‘
OPEN(UNIT=1SECO2, FILE=INFILE,STATUS="CLD' ,READONLY,
+ FORM='UNFORMATTED )

WRITE(S,*) 'Enter the name of the output file:?
READ(S,'(A)') OUTFILE ’
OPEM(UN]}T=|DFIL_GREG,FILE=OUTFILE ,STATUS="HEW')

WRITE {{DFIL_GREG,?520) INFILE

$520 FORMAT (! ASCI! OUTPUT FROM FILE * A/
$ ' THIS FILE CONTAINS SPECIFIC RANGES THAT WILL BE USED',
% ' FOR VERIFICATION. &-%-94.')

953  FORMAT {3(216, I1PE13.5))
953 FORMAT (216, 1PEIS.5)

Cuvenn READ{ISECO2) IL, JL, ROUMY, IOUM1, 10UM2, RDUM2
READ(ISECO2) 1L, JL '
| S READ( ISECO2) ROUMY, ROUMZ2, ROUM3
READ (ISECO2) ROUMI, ROUMZ, ROUM3
C..uun 1-D arrays
Tivaen Read x-coordinates
READ{1%ECD2)
| Read y-coordinates
READ{ISECDZ}
Covnnn Read delta x's
READ ( [ SECO2)
Covunn Read deita v's
READ{1SECO2)
C..... 2-0 arrays

Coenes Read x relative offsets

INFORMATION ONLY
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FIGURE 9.1-3
(Page 2 of 3)
SF2D1_TEST READ_! - Program Uscd Read Selected Data from the Binary Property File

READC153L02)
Coven- Read y relative of fsets
READ{ ! SECO2)

| S READ AND ECHO THESE FCR TEST. &6-9-94
... ..Read x hydraulic cemducTivies
READ(ISECD2Y ((TMPARR(CT,J)Y,i=0,1L+1),J=0,JL+1)

WRITE (IDFIL_GREG, 100)
100 FORMAT' (' ((7,),aKx(i,j), iz 1,103, j= 1, 139
WRITE (IDFIL_GREG,953)
$C{i, ], THPARRC L, JI*SCF, 1=1,10), J=1,1)

WRI1TE (lDF!L_GREG,102)

102 FORMAT (! ((i,j,aKx(i,j), i=21, 30y, j=28,28)")
WRITE (IUFIL_GREG,QS}] .
$((i,j, TMPARRC], I"SCE, 1=21,30), J=28,28)

WRITE (IDFIL_GREG,104)
106 FORMAT (* ((7,].aKx{i,j), i=41, 50), j=57,57)")
WRITE {IDFIL_GREG,953)
$C(i,], TMPARR( I, J3*SCF, 1=41,50), J=57,57)
£..... READ AND ECHO THESE FOR TEST. &-9-%4
Conuns Read vy hydraulic conductivies
READ(ISECO2) {{THMPARR{!I J),1=0,1L+1),4=0,JL+1)

WRITE (lDFlL_GREG,110)
110 FORMAT €' {(i, ], aky(i, ), i= 1,300, j= 1, 13
WRITE C(I1DFIL_GREG,$S3)
$(Ci,j, THPARRCT, I SCF, 121,100, 4=, %)

WRITE (IDFIL_GREG,112)
112 FORMAT ¢! ((i,j,aky(d, )y, =21, 30y, j=28,28)"%)
WRIE (XDFIL_GREG,953}
$CCT, [, THPARR(I,J}*5CF, 1=21,30), J=28,28)

WRITE (IDFIL_GREG, 1142
114 FGRMAT (' ((i,],oKy{i,j}, i=41, 501, j=537,57)")
WRITE (IDFIL_GREG,953)
$((1,], THPARR(!,JI*SCF, 1=41,50), J=57,57)
Covunn READ AND ECHO THESE FOR TEST. 6-9-94
| read fluid compressibility
READ(I1SECO2) ((THMPARR(1,J),1=0,1L+1),3=0,JL+1)

WRITE (IDFIL_GREG,120}

120 FORMAT (' ((7,],alphali, ), i= 1,103, j= 1, 1)
WRITE (IDFIL_GREG,953)
$(Ci, ], TMPARRCE,JI¥SCF, 1=1,10), J=1,1)

WRITE (iDFLL_GREG,122)

127 FORMAT (' ((1,],alphati,j}, i=21, 303, j=28,28)')
WRITE (IDF1L_GREG,953) _
$C(i, ], TNPARRCL, J)™SCF, 1=21,303, J=28,28)

WRI1TE (IDFIL_GREG,124)
124, FORMAT (* ((i,],alphali,jy, i=41, SOy, j=57,573"})
WRITE (IDFIL_GREG,933)
’ .

INFORMATION ONLY
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FIGURE 92.1-3
(Page 3 0f 3) :
SF2D1_TEST_READ 1 - Program Used Read Selacted Data from the Binary Property File

$r¢i,j, THPARRC], JY*SEF, [=£1,50), [=57,57)

C.....
Covens READ AND ECHO THESE FCR TEST. 6-9-0&
C.o.... Read poresity
READCISECOZ2Y ((THPMRR(I,J},1=0,1L+1) J=0 Ji+12
C.....
WRITE (IDF|L_GREG,130)
130 FORMAT (' ¢(1i,j,phiCi,jy, i= 1,10y, j= 1, W19
WRITE {IDFIL_GREG,¥53)
$CCi,j, TMPARR(L,JY, 121,103, J=1,1)
Covnns
WRITE (iDF]L_GREG,ISZ)
132 FCRMAT (' ((i,j,phiCi,jy, 1=2%, 30y, [=28,28)%)
WRITE (IDFIL_GREG,953) :
$((i,], TMPARR{],J), 1=21,30), /=28, 28)
|
WRITE (IDFIL_GREG,1]£)
134 FORMAT (' ((i,j,phiti, [y, i=&1, 503, j=57,57)y'})
WRITE (IDFIL_GREG,953) ;
S{(i,], TMPARR(T, ), 1=41,50), J=57,57)
Co....
Covuns Read specific storage
C  READCISECDZ)
Covntn Read aguifer storitivity
C READ( ISECO2)
Cou... Read aquifer thickness
c READ([5ECC2) ’
| . Read aguifer battom ,
c READ(1SECGR} ‘
Cour-n Read well/river recharge term
C READ{[SECO2)
Civana Read river conductivity
C READ(ISECO?}
C..... Read river head
C READ({1SECD2)
Covnnn Read river bottom
C READ{1SEC02)
Coovn Read constant head
C READ(31SECO2)
| SR

STOP 'TEST_READ_1: WORMAL COMPLETION'
END

INFORMATION ONLY
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9.1.4 Acceptance Criteria

The acceptance critenia for the iegression tesing Js stated in Section 10 below.

For requirement R.2: The values for porosity and bulk compressibility remain constant. The
values for hvdraulic conduct vity from LOCAL ~TEST.ASC (mterpolated from the regionat grid)
will agree with the hand-calculation 10 6 decimal places.

From file LOCAL_TEST.ASC From hand-calculation -
Element } (12,13) 1.00219E+03 X 1002.19
Element 2 (2047 2.23585E+02 233.585
Element 3 (35.25) 9.01917E+02 501.917
Element 4  (40.40) 1.26109E+02 - - 126.109

10.0 INSTALLATION AND REGRESSION TESTING

Test Case 1 is suitable for installation and regression testing. For regression testing against the
primitive baseline on file in the SWCF, after the command file 10 run this test case is executed,
run the program SF2D1 TEST_READ ] (compiled and linked from

SF2D1 TEST READ 1.FOR). The FORTRAN file is shown in Figure 9.1-3. The user will be
prompted for input and outpui file narnes. The input file is SF2D1_REGION_TEST.PRP. The
output file name is SF2D1_TEST_READ.OUT. This ptogram was previously used to produce
the output on pages 4-6 of the verification section of the priritive baseline using the regional
property file created during that verification process. Copies of these pages are included as
Appendix B. This program should produce the identical results to the previous results in the
primitive baseline