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CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

Memorandum

To: Wesley C. Patrick (Technical Director)
and Bruce E. Mabrito (Director of Quality Assurance)

From: William M. Murphy M

Re: Exemption for qualification of data in the EQ3/6 software package

Date: March 2, 1992

The EQ3/6 software package for geochemical modeling is under continuing
development by the Department of Energy at Lawrence Livermore National Laboratory.
Versions of the EQ3/6 software package have been and will be employed in research and
technical assistance activities at the Center for Nuclear Waste Regulatory Analyses. The
package includes several data bases of thermodynamic properties for species and
reactions. The purpose of this memorandum is to petition for exemption of these existing
data from qualification requirements under Quality Assurance Procedure QAP-015.

Several criteria in QAP-015 permit and justify the exemption. Section 5.1.3 states
that it is unnecessary to evaluate data if "The existing data were generated by the DOE or
its contractors and the purpose of the Center activity or project is to provide an independent -
evaluation of that data.” Section 5.1.3 also states that qualification is unnecessary if "The
existing data are being used as a basis of comparison in confirmatory research or other
evaluations." The EQ3/6 compilations of existing data were generated by the DOE, and
one purpose of all CNWRA uses of the EQ3/6 data is to provide independent evaluation and
confirmation. :

Regarding use of EQ3/6 data for other than strict evaluation and confirmation,
Section 5.3 of QAP-015 permits exemption from data qualification under circumstances
where "Programmatic requirements and constraints or other factors may make it
necessary to use data which are not qualified." Progress in numerous research and -
technical assistance activities at the CNWRA requires the use of geochemical data. Many
data in the EQ3/6 data base fall in the category of "information which is accepted by the
scientific and engineering community as established facts,” and is therefore not
"existing data" in the context of QAP-015 (Section 4.3). Other data in the EQ3/6 package
are recognized by the scientific and engineering community as speculative. However,
they represent the current and evolving state of the art in geochemical data. While
activities at the CNWRA may address the state of the art in geochemical data in narrowly
defined areas, it is beyond the scope of the CNWRA program and resources to do so for all
data in the EQ3/6 package, which includes data for over 1700 species.

Concurrence Approval Approval

Bruce E. Mabrito 3/ 3/ 72

Director of Quality Assurance
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Flody, b oot

KNBUGS. txt Last revised 12/28/93

EQ3/6, A Software Package for Geochemical Modeling
Version 7.2a

See the sections on bugs in the file NEWS.txt for a summary of recently

corrected bugs.

The following is a list of known, uncorrected bugs as of the above date.

ODE BLUES

The differential equation integration algorithm in EQ6 will not
handle "stiff systems" of ODEs. This is a problem only in kinetic mode,
and only if there are two or more reactants, each of vwhich having its

dissolution/precipitation governed by an actual kinetic rate law.
Stiffness is typically encountered when the magnitude of one of these

rates is much greater than that of the others, and it begins to rapidly
change. Typically, this happens when the reaction to which that rate
belongs begins to approach equilibrium.

When stiffness is encountered, the step size is decreased and soon

becomes stuck at the minimum value. The code now stops if the step
size is stuck at this value, instead of running on.

A stiff-system integration algorithm will be incorporated in the
code in version 8.0.
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IEEE BLUES

If you are running the EQ3/6 codes on a SUN SPARCstation, you may see
the following at the end of a run—

Normal exit
Warning: the following IEEE floating—point arithmetic exceptions

occurred in this program and were never cleared:
Inexact; Underflow;

This occurs because the codes do not implement "£77_floatingpoint”.
As long as you see "Normal exit," don’t worry about it. If it really

bothers you, implement "f77-floatingpoint" yourself. If you can figure
out how to do so, let the code author know. I couldn’t make heads or

tails out of Sun’s documentation on the subject.

With the spread of IEEE floating point standards, this or something

similar may appear on other machines.
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< EQ3NR .Speciation-Solubility Code (EQ3NR-V7-EXE-R134-CRAY)
< Supported by the EQLIB library (EQLIB-V7-LIB-R161-CRAY)

> EQ3NR Speciation-Solubility Code (EQ3NR-V7-EXE-R134-SPARC)
> Supported by the EQLIB library (EQLIB-V7-LIB-R161-SPARC)

14al5

> Run 17:11:02
15al17,18

>

>

449c452

< beta (

> beta {(conc
459,461c462,464

< beta (

< bbig= 2.
< bneg= -1.
> : beta (conc
> bbig= 4.
> bneg= -2.
465c468

< btfcnr=
> btfenr=
469,471c472,474

< beta (

< bbig= 2.
< bneg= -1.
> beta (conc
> bbig= 1.
> bneg= -3.
475¢c478

< btfcnr=
> btfcnr=
479,481c482,484

< beta (

< bbig= 2.
< bneg= -1.
> beta (conc
> : bbig= 1.
> bneg= -6.
485c488

< btfenr=
> btfenr=
489,491c492,49%4

< beta(

< bbig= 2.
< bneg= -1.
> beta (conc
> bbig= 8.
> bneg= -3.
495c498

< btfcenr=
> btfcnr=
498,5010501,504

< del (conc

28Dec93

y= 0.00000E+00, betfnec=
Sio2(ag))= 2.97097E-01, betfnc=
)= 0.00000E+00, betfnc=

97097E-01, ubbig= S$i02(aq)
13422E-05, ubneg= B{(OH) 3 (aqg)
_ 8io2(aq))= 4.21704E-02, betfnc=
21704E-02, ubbig= $i02 (aq)
03587E-05, ubneg= B(OH) 3 (aq)

0.00000E+00
8.53340E-01

)= 0.00000E+00, betfnc=
97097E~-01, ubbig= Si02 (aqg)
13422E-05, ubneg= B(OH) 3 (aq)

5i02 (ag))= 1.04089E-03, betfnc=
04089E~-03, ubbig= 8i02 (aq)

28437E~06, ubneg= B(OH) 3 (aq)

0.00000E+00

9.70385E-01
}= 0.00000E+00, betfnc=
97097E~01, ubbig= NO3-
13422E-05, ubneg= 8i02 (aqg)
NO3- y= 1.49734E-05, betfnc=
49734E-05, ubbig= NO3-~
11427E-06, ubneg= SiO2(aq)
0.00000E+00
9,.99245E~01
y= 0.00000E+00, betfnc=
97097E-01, ubbig= NO3-
13422E-05, ubneg= S5i02 (aq)
NO3- y= 8.25358E-08, betfnc=
25358E-08, ubbig= NO3-
82065E-08, ubneg= Si02 (aq)
0.00000E+00
9.99988E-01
Al+++ )= —6.48145E-08, delfnc=

0.00000E+00

0.00000E+00

8.58058E-01

8.58058E-01

9.75317E-01

9.75317E-01

9.85615E-01

9.85615E-01

9.94488E-01

9.94488E-01

9.94519E-01

08?%/7/"1”(
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beta (

)=

0.00000E+00,

bbig= 2.97097E-01, ubbig= NO3-
bneg= -1.13422E~-05, ubneg= Si02(aq)

del (conc
beta (conc

03,505¢506,508

Al+++

NO3- )=
bbig= 4.18368E-10, ubbig= NO3-
bneg= -1.94119E-10, ubneg= 8i02 (aqg)

bsigmm= 8.40010E-10
bxi= -3.71916E-09
btfcnr= 0.00000E+00

499a1503,1509

Start time
End time

Run time
User time
Cpu time

bsigmm= 8.40013E-10
bxi= -3.71915E-09
btfcnr= 9.99988E-01

17:11:02
17:11:10

8.00
7.08
0.980

)= —-6.48146E-08,

4.18368E~10,

28Dec93
28Dec93

seconds
seconds
seconds

betfnc=

delfnc=
betfnc=

9.94924E-01

9.94519E-01
9.94931E-01
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gemstone.40 ~/eq3_6v7.2a/CRAY => diff test.dif pptqtz.6o | more
3,4c3,4

< EQ6 Reaction-Path Code (EQ6-V7-EXE-R130-SPARC)

< Supported by the EQLIB library (EQLIB-V7-LIB-R161-SPARC)

> EQ6 Reaction-Path Code (EQ6-V7-EXE-R130-CRAY)

> Supported by the EQLIB library (EQLIB-V7-LIB-R161-CRAY)
15,17d14

-5.5972

-2.7746

< Run 10:31:07 7Jul94

<

<

846c843

< hact= 0. kcal

> hact= 0.00000E+00 kcal

971c968

< Sum of molalities = 0.0016963145585

> Sum of molalities = 0.0016963145583
1038a1036,1040 -

> Stepping to zi= 1.0000E-09, delzi= 8.6027E-23, nord= 0

> time = 6.7229E-06 d, dltime = 5.7835E-19 d

> Steps completed = 2, iter = 1, ncorr =0

> Most rapidly changing is zvclgl(H+ y =
>

1042c1044

< Reaction progress = 0,99999999999997E-10
> Reaction progress = 1,00000000000009E-09
1130c1132

< sum of molalities = 0.0016963135583

> Sum of molalities = 0.0016963135582
1195,1199d1196

< Steps completed = 2, iter = 1, ncorr =0

< Most rapidly changing is zveclgl(SiO2(aq) )y =
<

< Stepping to zi= 3.0000E-09, delzi= 1.0000E-09, nord= 0

< time = 2.0169E-05 d, dltime = 6.7229E-06 d

1203,1204¢1200,1201

< Stepping to zi= 1.3000E-08, delzi 1.0000E-08, nord= 1
< time = 8.7399E-05 d, dltime = 6.7230E-05 d

> Stepping to zi= 1.2000E-08, delzi 1.0000E-08, nord= 1
> time = 8.0676E-05 d, dltime = 6.7230E-05 d
1208,1209c1205,1206

< Stepping to zi= 1.1300E-07, delzi= 1.0000E-07, nord= 2
< time = 7.5975BE-04 d, dltime = 6.7235E-04 d

> Stepping to zi= 1.1200E-07, delzi= 1.0000E-07, nord= 2
> time = 7.5302E-04 4, dltime = 6.7235E-04 4
1213,1214¢1210,1211

< Stepping to zi= 1.1130E-06, delzi= 1.0000E-06, nord= 2
< time = 7.4881lE-03 d, ditime = 6.7283E-03 4

> Stepping to zi= 1.1120E-06, delzi= 1.,0000E-06, nord= 2
> time = 7.4813E-03 d, dltime = 6.7283E-03 d
1218,1219c1215,1216 '

< Stepping to zi= 8.7460E-06, delzi= 7.6330E-06, nord= 2
< time = 5.9138E-02 d, dltime = 5.1650E-02 4

- > Stepping to zi= 8.7436E-06, delzi= 7.6316E-06, nord= 2
> time = 5.9122E-02 d, dltime = 5.1641E-02 d
1223,1224c1220,1221



< Stepping to zi= 2.9912E-05, delzi= 2.1166E-05, nord= 3
< time = 2.0514E-01 4, dltime = 1.4600E-01 d
> Stepping to zi= 1.8561E-05, delzi= 9.8171E-06, nord= 3
> time = 1,2632E-01 4, dltime = 6.7203E-02 d

1226c1223

< Most rapidly changing is zvclgl(Si0O2(aq) ) = -2.7824
> Most rapidly changing is zvclgl(SiO2(aq) ) = -2.7794
1228,1230cl1225,1227

- < Stepping to zi= 5.0000E-05, delzi= 2.0088E-05, nord= 3
< time = 3.4766E-01 4, dltime = 1.4252E-01 4

< Steps completed = 9, iter = 1, ncorr = 0

> Stepping to zi= 5,0000E-05, delzi= 3.1439E-05, nord= 3
> time = 3.4766E-01 d, dltime = 2.2134E-01 d

> Steps completed = 9, iter = 2, ncorr = 0

1236¢1233

< Reaction progress = 5.00000000000000E-05
> Reaction progress = 4,99999999999999E-05
1268c1265

< Delta total mass = -3.00421E-03 grams

> Delta total mass = -3.00422E-03 grams

1324¢1321

< Sum of molalities = 0.0016463062292

> Sum of molalities = 0.0016463062285
1387,1388¢1384,1385

< Stepping to zi= 1.0000E-04, delzi 5.0000E-05, nord= 4

< time = 7.,2060E-01 4, dltime = 3.7293E-01 d

> Stepping to zi= ©9.8047E-05, delzi= 4.8047E-05, nord= 4

> time = 7.0551E-01 4, dltime = 3.5785E-01 @&

1389a1387,1391

> Most rapidly changing is zvclgl(SiO2(aq) )y = -2.8007
>

> Stepping to zi= 1.0000E-04, delzi= 1.9528E-06, nord= 4

> time = 7.2059E-01 4, dltime = 1.5085E-02 @&

> Steps completed = 11, iter = 1, ncorr = 0

1395¢1397

< Reaction progress = 1.00000000000000E-04
> Reaction progress = 9.99999999999998E-05
1483c1485

< Sum of molalities = 0.0015962978725

> Sum of molalities = 0.0015962978747
1546,1548¢1548,1555

< Stepping to zi= 1.5000E-04, delzi= 5.0000E-05, nord= 5
< time = 1.1228E+00 d, dltime = 4.0217E-01 4

< Steps completed = 11, iter = 2, ncorr = 0

> Stepping to zi= 1,1953E-04, delzi= 1.9528E-05, nord= 3
> time = 8.7394E-01 d, dltime = 1.5334E-01 4

> Steps completed = 12, iter = 2, ncorr = 0

> Most rapidly changing is zveclgl(SiO2(aq) )y = -2.8066
>

> Stepping to zi= 1.5000E-04, delzi= 3.0472E-05, nord= 6
> time = 1.1228E+00 4, dltime = 2.4883E-01 d

> Steps completed = 13, iter = 2, ncorr = 0

1554¢c1561

<

Reaction progress = 1.50000000000000E-04



>

1642cl1649

<

>

1705¢c1712

< Stepping to zi=
> Stepping to zi=
1707cl714

< Steps completed
> Steps completed
1713¢1720

<

>

1801c1808

<

>

1864c1871

< Stepping to zi=
> Stepping to zi=
1866c1873

< Steps completed
> Steps completed
1872¢1879

<

>

1960c1967

<

>

2023¢c2030

< Stepping to zi=
> Stepping to zi=
2025¢2032

< Steps completed
> Steps completed
2031¢c2038

<

>

2119¢2126

<

>
2183,2184c2190, 2191
< time = 3.1480
< Steps completed
> time = 3.1480
> Steps completed
2190¢2197

<

>

Reaction progress = 1.,49999999999999E-04

Sum of molalities
Sum of molalities
2.0000E-04, delz

2.0000E-04, delz

12, iter =

= 14, iter

Reaction progress

Reaction progress

Sum of molalities
Sum of molalities
2.5000E-04, delz
2.5000E-04, delz
= 13, iter =

= 15, iter =

Reaction progress

Reaction progress

Sum of molalities
Sum of molalities
3.0000E-04, delz
3.0000E-04, delz
= 14, iter =

= 16, iter =

Reaction progress

Reaction progress

Sum of molalities
Sum of molalities

E+00 d, dltime =
= 15, iter =

E+00 d, dltime =
= 17, iter =

Reaction progress

Reaction progress

i=
i=
1,

2,

i

i=
i=
1,

2,

i=
i=
1,

2,

5.

1,

5
2,

0.0015462894880
0.0015462894864
5.0000E-05, nord= 5

5.0000E-05, nord= 6

ncorr 0

ncorr 0

2.00000000000000E-04

i

1.99999999999999E-04
0.0014962810755
0.0014962810741

5.0000E-05, nord= 6

5.0000E-05, nord= 5

ncorr = 0

ncorr 0

2.50000000000000E-04

2.49999999999998E-04
0.0014462726346
0.0014462726333
5.0000E-05, nord= 6
5.0000E-05, nord= 5
ncorr = 0

0

ncorr

3.00000000000000E-04

2.99999999999998E-04

0.0013962641651

0.0013962641639

8598E-01 d
ncorr = 0

.8599E-01 4

ncorr = 0

3.50000000000000E-04

3.49999999999998E-04

31



2278c2285

<

>

2343c2350

< Steps completed
> Steps completed
2349¢2356

<

>

2437c2444

<

>

2502c2509

< Steps completed
> Steps completed
2508¢2515

<

>
2595,2596¢c2602,2603
<

<

>

>

2660c2667

< time =

> time = 5.4611
2665c2672

< Steps completed
> Steps completed
2670c2677

< Steps completed
> Steps completed
2675c2682

< Steps completed
> Steps completed
2681c2688

<

>

2769¢c2776

<

>

2834c2841

< Steps completed
> Steps completed
2839c2846

< Steps completed
> Steps completed
2845¢2852

<

Sum of molalities

Sum of molalities

i

16,

18,

iter

iter

1,

2,

0.0013462556667

0.0013462556654

ncorr

ncorr

Reaction progress

Reaction progress

Sum of molalities

Sum of molalities

i

17,

19,

iter

iter

1,

1,

0

0

4.00000000000000E-04

3.99999999999998E-04

0.0012962471390

0.0012962471374

ncorr

ncorr

Reaction progress

Reaction progress

Ionic strength =

Sum of molalities

Ionic strength =

Sum of molalities

E+00 4,

= 18,
= 20,
= 19,
= 21,
= 20,

= 22,

5.4610E+00 d, dltime

dltime

iter

iter

iter

iter

iter

iter

i

1,
1,
1,
1,
1,

1,

0

0

it

4.50000000000000E-04

4,49999999999997E-04

2.443061E-06 molal
0.0012462385817

2.443060E-06 molal
0.0012462385803

Reaction progress

Reaction progress

Sum of molalities

Sum of molalities

= 21,
= 23,
= 22,

= 24,

iter

iter

iter

iter

1,
1,
1,

2,

.9182E-01 d
.9182E-01 d
ncorr = 1
ncorr = 1
ncorr = 0
ncorr = 0
ncorr = 0
ncorr = 0

5.00000000000000E-04

4.99999999999997E-04

0.0011962299945

0.0011962299925

ncorr

ncorr

ncorr

ncorr

Reaction progress

0

0

5.50000000000000E-04

;

C
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> Reaction progress = 5.49999999999995E-04
2933c2940

< Sum of molalities = 0.0011462213770

> Sum of molalities = 0.0011462213751

3002¢3009

< Steps completed = 23, iter = 1, ncorr =1

> Steps completed = 25, iter = 1, ncorr = 1

3006,3007¢3013,3014

< time = 7.5336E+00 d, dltime = 6.8209E-01 d

< Steps completed = 24, iter = 1, ncorr = 0

> time = 7.5337E+00 d, dltime = 6.8209E-01 d

> Steps completed = 26, iter = 1, ncorr = 0

.3012c3019

< Steps completed = 25, iter = 1, ncoxrr =0

> Steps completed = 27, iter = 2, ncorr = 0

3018¢3025 .

< Reaction progress = 6.00000000000000E-04
> Reaction progress = 5.99999999999993E-04
3105,3106¢3112,3113

< Ionic strength = 2.413910E-06 molal

< Sum of molalities = 0.0010962127290

> Ionic strength = 2.413909E-06 molal

> Sum of molalities = 0.0010962127263

3122¢3129

< HCO3- 1.7356E-06 -5.7605 -0.0009 -5.7615
> HCO3- 1.7357E-06 -5.7605 -0.0009 -5.7615
3171c3178

< Steps completed = 26, iter = 1, ncorr = 0

> Steps completed = 28, iter = 2, ncorr = 0

3177¢c3184

< Reaction progress = 6.25000000000000E-04
> Reaction progress = 6.24999999999997E-04
3265¢3272

< Sum of molalities = 0.0010712083934

> Sum of molalities = 0.0010712083907

3333¢3340

< 26 steps were taken

> 28 steps were taken

3336c3343

< The average value of delzi was 2.40385E-05

> The average value of delzi was 2.23214E-05
3340,3341c3347,3348

< 0.00000E+00 to 7.57231E+05 seconds

< 0.00000E+00 to 8.76425E+00 days

> 0.00000E+00 to 7.57232E+05 seconds

> 0.00000E+00 to 8.76426E+00 days

3344,335043350

<

< Start time = 10:31:07 7Jul94

< End time = 10:31:18 7Jul94
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Run time =

User time
Cpu time

11.0
7.17
0.317

seconds
seconds
seconds
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o _ - R S - - e .
J— o i e —7*7\5{» - - - - — - - - - —_ -- e P
- — - —- TN e T - o
i - —
H Step 1. Create temporary directory on workstation
Y. SR I SRR SRR - i . ——
e - i bren% cd /bscr0 a ./xcif3.for.% 16 blocks
bren% mkdir brent a ./runeq36R08.7 18 blocks
. bren% cd brent a ./runeqgé6.for.Z 20 blocks
- : T e S ST T T, e T bren% mkdir dl a ./runeqpt.for.z 13 blocks
- T o i brent cd dl a ./runeqptR07.%Z 13 blocks
bren% pwd a ./xcif36R07.2 15 blocks
/bscrl/brent/dl a ./xcif6.for.%Z 16 blocks
- hmn B ST B a ./xcon3R08.fsc.z 105 blocks ——

i a ./xcon6R09.fsc.% 198 blocks
Step 2a. Insert master disk 1 of 3 in workstation, —  —- mTTommmmmmmce e
Step 2b. Extract files from master disk 1 of 3. Step 3c. List files on COPled to floppy disk.

[t DA ot vemove dataO hles

bren% tar -xvf /dev/rfde bren% tar -tvf /dev/rfdo
CONTENTS. txt.2, 10182 bytes, 20 tape blocks Cwxr-xr-x1780/557 0 Nov 14 15:07 1995 ./

DBNEWS.txt.Z, 2359 bytes, 5 tape blocks rw-r--r--1780/557 10182 Aug 18 20:33 1995 ./CONTENTS.txt.%
FORMATS.txt.%, 1908 bytes, 4 tape blocks Aug 18 20:33 1995 ./DBNEWS.txt.Z
INSTALL.txt.Z, 19585 bytes, 39 tape blocks Aug 18 20:33 1995 ./FORMATS.txt.2
KNBUGS.txt.Z, 1395 bytes, 3 tape blocks Aug 18 20:33 1995 ./INSTALL.txt.2
NEWS.txt.2, 19706 bytes, 39 tape blocks Aug 18 20:33 1995 . /KNBUGS.txt.z
README. txt.Z, 4390 bytes, 9 tape blocks Aug 18 20:33 1995 ./NEWS.txt.2

xcif6.for.Z, 7857 bytes, 16 tape blocks rwXr-xr-x1780/557 7579 Aug 18 20:22 1995 ./xcif36R07.2
--1780/557 7857 Aug 18 20:22 1995 ./xcif6.for.z

xcon3R08.fsc.2, 53683 bytes, 105 tape blocks IwW-r

X
X
X
X
X
x
X
X RUN.txt.Z, 8075 bytes, 16 tape blocks rw-r-~r--1780/557 4330 Aug 18 20:33 1995 ./README.txt.Z7
——k e —— x chgnams.Z, 1597 bytes, 4 tape blocks rw-r—--r--1780/557 8075 Aug 18 20:33 1995 ./RUN.txt.Z [
S x chgnamsi.sf.2, 1565 bytes, 4 tape blocks rwxr-xr-x1780/557 1597 Aug 18 20:22 1995 ./chgnams.2
x chgnams2.sf.2, 499 bytes, 1 tape blocks Iw-r 1565 Aug 18 20:22 1995 ./chgnamsl.sf.z
x chgnams3.sf.Z, 1568 bytes, 4 tape blocks Aug 18 20:22 1995 ./chgnams2.sf.2
S R = - x chgnams4.sf.Z, 476 bytes, 1 tape blocks Aug 18 20:22 1995 ./chgnams3.sf.2z N
- I x cieeefR01.c.%, 1140 bytes, 3 tape blocks Aug 18 20:22 1995 ./chgnams4.sf.z
x epclib.for.z, 6076 bytes, 12 tape blocks Aug 18 20:22 1995 ./cieeefR0l.c.Z
x eq3nrR139.fsc.z, 132140 bytes, 259 tape blocks Aug 18 20:22 1995 ./epclib.for,.z
= e el S — — - — - X eqbR136.fsc.Z, 359165 bytes, 702 tape blocks Aug 18 20:22 1995 ./eq3nrR139.fsc.z e —
e - I T - x eqlibR168.fsc.z, 159035 bytes, 311 tape blocks Aug 18 20:22 1995 ./eq6R136.fsc.z
x eqgptR93.fsc.z, 55008 bytes, 108 tape blocks Aug 18 20:22 1995 ./eqlibR168.fsc.z
x runeq3.for.z, 9724 bytes, 19 tape blocks Aug 18 20:22 1995 ./eqptR93.fsc.z
A e e o B x runeq36R08.2Z, 8710 bytes, 18 tape blocks Aug 18 20:22 1995 ./runeq3.for.z ———
- - x runeq6.for.Z, 10046 bytes, 20 tape blocks rw-r --1780/557 7852 Aug 18 20:22 1995 ./xcif3.for.z
; x runegpt.for.z, 6598 bytes, 13 tape blocks rwxr-xr-x1780/557 8710 Aug 18 20:22 1995 ./runeq36R08.Z
{M\ NK X runeqptR07.Z, 6468 bytes, 13 tape blocks TW-r 10046 Aug 18 20:22 1995 ./runeqé6.for.z
&g _¥ R = S x xcif3.for.z, 7852 bytes, 16 tape blocks Iw-r 6598 Aug 18 20:22 1995 ./runeqpt.for.Z vem—
e - x xcif36R07.%, 7579 bytes, 15 tape blocks rwxr-xr-x1780/557 6468 Aug 18 20:22 1995 ./runeqptR07.%
x
X
X

bren% eject /dev/rfdo
‘[ 7 ' - -  bren% eject /dev/rfdo
e + _— Step 3a. Inserf: blank disk into workstation.
o . . /DBNEWS,txt.Z 5 blocks
; 3 )K‘ C I ./FORMATS. txt.2% 4 blocks
2 Run aM mput tiles _—
o \*@% > ((AIV\ - (_6»\/\ L ,' ./NEWS.txt.Z 39 blocks
) o ﬁ( ./README. txt.2Z 9 blocks
oIibole w/ Zowm ' datg Ale. S

\‘ 7 V\ 7,CA o — 7_{, e XCON6R09.fsc.z, 101161 bytes, 198 tape blocks rw-r- 53683 Aug 18 20:22 1995 ./xcon3R08.fsc.z T
o Step 3b. Copy files from workstation to blank disk.
./INSTALL.txt.Z 39 blocks
./RUN.txt.2 16 blocks

i rw-r--r--1780/557 101161 Aug 18 20:22 1995 ./xcon6R09.fsc.2
6 7 zb 7 k l ( V e S+ : Step 2c. Eject master disk 1 of 3.
A \/ i W\ e e e e i e ’*%' T j - Step 3d. Eject floppy disk. I
Co Qe | _

bren% tar -cvf /dev/rfdo .
‘ mrof{' ?‘ 3‘ o P 2 kaM s/ + - . /CONTENTS . txt.Z 20 blocks S

./KNBUGS.txt.Z 3 blocks

./chgnams.z 4 blocks

-

I ./chgnamsl.sf.z blocks
./chgnams2.sf.%Z 1 blocks
./chgnams3.sf.Z 4 blocks
./chgnams4.sf.2 1 blocks
./cieeefR01.¢.Z 3 blocks
./epclib.for.z 12 blocks
./eq3nrR139.fsc.z 259 blocks
./€q6R136.fsc.Z 702 blocks e
./eqlibR168.fsc.2 311 blocks

./eqptR93.fsc.2 108 blocks

./runeq3.for.z 19 blocks

R R R T )

”77(@“le11 MQUT 'M

e ﬁﬂhiiiutjqj - - S




Step 1. Create temporary directory on workstation

brent cd /bscr
bren% mkdir brent
bren% cd brent
bren% mkdir d2
brens cd d2
brent® pwd
/bscr0/brent/d2

Step 2a. Insert master disk 2 of 3 in workstation.

step 2b. Extract files from master disk 2 of 3.
brent tar -xvf /dev/rfd0

bo3bufs.3i.2, 1741 bytes, 4 tape blocks
calhal.6i.%, 4268 bytes, 9 tape blocks
calhal.60.2, 30397 bytes, 60 tape blocks
calhal.6t.z, 3862 bytes, 8 tape blocks
calnacl.3i.Z, 2275 bytes, 5 tape blocks
canshbr.3i.z, 2927 bytes, 6 tape blocks
canshbr.30.%, 20595 bytes, 41 tape blocks
casodb.3i.2, 1330 bytes, 3 tape blocks
co3aqui.3i.Z, 1630 bytes, 4 tape blocks
crisqtz.6i.%, 3269 bytes, 7 tape blocks
cristoba.3i.Z, 1366 bytes, 3 tape blocks
deadsea.3i.Z, 1656 bytes, 4 tape blocks
deadsea.30.Z, 12666 bytes, 25 tape blocks
dedolo.6i.Z, 3443 bytes, 7 tape blocks
dedolo.60.%, 30733 bytes, 61 tape blocks
dedolo.6t.%, 3167 bytes, 7 tape blocks
evswgyha.6i.2, 3506 bytes, 7 tape blocks
fo2mineq.3i.Z, 1362 bytes, 3 tape blocks
fo2mineq.30.%, 11780 bytes, 24 tape blocks
fwbrmix.6i.%, 5264 bytes, 11 tape blocks
fwbrmix.60.%, 19790 bytes, 39 tape blocks
fwbrmix.6t.Z, 4097 bytes, 9 tape blocks
gypnacl.6i.%, 3307 bytes, 7 tape blocks
gypsumb.6i.%, 2885 bytes, 6 tape blocks
h2so4pl.3i.z. 2185 bytes, 5 tape blocks

x heatqf.6i.%, 3053 bytes, 6 tape blocks

x heatqf.60.2, 23472 bytes, 46 tape blocks
x heatqf.6t.z, 2280 bytes, 5 tape blocks

x jl3wa.3i.Z, 1957 bytes, 4 tape blocks

X i13wa.30.%, 25817 bytes, 51 tape blocks
x jl3wsf.3i.Z, 2020 bytes, 4 tape blocks

x j13wsf.6i.%, 4246 bytes, 9 tape blocks

x jl3wtuff.6i.z, 5389 bytes, 11 tape blocks
x methane.6i.%, 7462 bytes, 15 tape blocks
x methane.60.%, 66193 bytes, 130 tape blocks
x methane.6t.Z, 5378 bytes, 11 tape blocks
x micro.6i.z, 7170 bytes, 15 tape blocks

x micro.60.Z, 36577 bytes, 72 tape blocks
x micro.6t.Z, 4105 bytes, 9 tape blocks

« microft.6i.z, 6780 bytes, 14 tape blocks
% microft.60.%, 52734 bytes, 103 tape blocks
% microft.6t.Z, 4433 bytes, 9 tape blocks
x oxcalhem.3i.Z, 2977 bytes, 6 tape blocks
x phdhcl.3i.2, 3253 bytes, 7 tape blocks

x pptcala.6i.z, 6918 bytes, 14 tape blocks
x pptgtz.6i.%, 7698 bytes, 16 tape blocks
x pptgtza.6i.z, 8081 bytes, 16 tape blocks
x pptgtza.6o.Z, 76011 bytes, 149 tape blocks
x pptqgtza.6t.z, 8605 bytes, 17 tape blocks
x quenchfl.3i.z, 3028 bytes, 6 tape blocks
x rwpar.3i.Z, 4016 bytes, 8 tape blocks

x rwtitr.6i.2, 9271 bytes, 19 tape blocks
x rwtst.3i.z, 4235 bytes, 9 tape blocks

x rwtst.30.Z, 36752 bytes, 72 tape blocks
x sio2.31i.Z, 3460 bytes, 7 tape blocks

x swbasw.3i.%, 3157 bytes, 7 tape blocks

x swcaarag.3i.Z, 2764 bytes, 6 tape blocks
X swco2.31.%, 2803 bytes, 6 tape blocks

x swmaj.3i.2z, 2792 bytes, 6 tape blocks

x swmajd.31i.2, 2893 bytes, 6 tape blocks

x swmajp.3i.Z, 3157 bytes, 7 tape blocks

x swmajp.30.%, 11682 bytes, 23 tape blocks
x swphcl.31i.Z, 3142 bytes, 7 tape blocks

x swphcl.3o0.%Z, 11671 bytes, 23 tape blocks
x swrdxep.3i.z, 3131 bytes, 7 tape blocks
x swtst.3i.z, 4151 bytes, 9 tape blocks

x swtst.3o.%, 39144 bytes, 77 tape blocks

s 3 3 K M X X X X X KX XX X KX XK K XXX

Step 2c. Eject master disk 2 of 3.

bren% eject /dev/rfdo

Step 3a. Insert blank disk into workstation.

Step 3b. Copy files from workstation to blank disk.

bren% tar -cvf /dev/rfdg

a ./bo3bufs.3i.2 4 blocks

a ./calhal.6i.% 9 blocks

a ./calhal.6o.Z 60 blocks
a ./calhal.6t.Z 8 blocks

./calnacl.3i.z 5 blocks

a ./canshbr.3i.2 6 blocks

a ./canshbr.30.% 41 blocks

a ./casodb.3i.Z 3 blocks

a ./co3aqui.3i.Z 4 blocks

a ./crisqtz.6i.2 7 blocks
a ./cristoba.3i.z 3 blocks

./deadsea.3i.Z 4 blocks

a ./deadsea.30.% 25 blocks

a ./dedolo.6i.z 7 blocks

a ./dedolo.60.% 61 blocks

a ./dedolo.6t.Z 7 blocks

a ./evswgyha.6i.2 7 blocks
a ./fo2mineq.3i.z 3 blocks
a ./fo2mineq.30.% 24 blocks
a ./fwbrmix.6i.z 11 blocks
a ./fwbrmix.60.z 39 blocks
a ./fwbrmix.6t.z 9 blocks

a ./gypnacl.6i.z 7 blocks

a ./gypsumb.6i.% 6 blocks

a ./h2sodpl.3i 5 blocks

a ./heatqf.6i.2 6 blocks

a ./heatgf.60.%Z 46 blocks

a ./heatqf.6t.2 5 blocks

a ./jl3wa.3i.2 4 blocks

a ./jl3wa.30.Z 51 blocks

a ./jl3wsf.31.% 4 blocks

a ./3j13wsf.6i.2 9 blocks

a ./jl3wtuff.6i.z 11 blocks
a ./methane.6i.z 15 blocks
a ./methane.60.% 130 blocks
a ./methane.6t.2 11 blocks
a ./micro.6i.z 15 blocks

a ./micro.60.2 72 blocks

a ./micro.6t.% 9 blocks

a ./microft.6i.z 14 blocks
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a

o

&

L

./microft.60.% 103 blocks
./microft.6t.z 9 blocks
./oxcalhem.3i.Z 6 blocks
./phdhcl.3i.2z 7 blocks
./pptcala.6i.z 14 blocks
./pptqtz.6i.2 16 blocks
./pptatza.6i.% 16 blocks
./pptqtza.60.2 149 blocks
./pptgtza.6t.z 17 blocks
./quenchfl.3i.z 6 blocks
./rwpar.3i.z 8 blocks
./Twtitr.6i.Z 19 blocks
./rwtst.3i.2 9 blocks
./rwtst.30.2 72 blocks
./51i02.3i.2 7 blocks
./swbasw.31i.2 7 blocks
./swcaarag.3i.2 6 blocks
./swco2.3i.2 6 blocks
./swmaj.3i.Z 6 blocks
./swmajd.31i.2 6 blocks
./swmajp.3i.2 7 blocks
./swmajp.30.%2 23 blocks
./swphcl.3i.2 7 blocks
./swphcl.30.2 23 blocks
./swrdxcp.3i.% 7 blocks
./swtst.3i.Z2 9 blocks
./swtst.30.Z 77 blocks

Rl

|

Step 3c. List files on copied to floppy disk.

bren% tar -tvf /dev/rfdo

rw-r—--r-—-1780/557
rw-r--r--1780/557
rw-r—-r--1780/557
rw-r--r—--1780/557
rw-r—-r--1780/557
rw-r—~r--1780/557
rw-r--r—--1780/557
rw-r--r——-1780/557
¥Yw-r—--r--1780/557
rw-r——-r—~1780/557
rw-r--r-~1780/557
rw-r~~r--1780/557
rw-r--r--1780/557
rw-r~-r--1780/557
rw-r--r--1780/557
rw-r--r--1780/557
rw-r--r--1780/557
rw-r--r--1780/557
rw-r--r--1780/557
rw-r--r--1780/557
rw-r--r--1780/557
rw-r~-r--1780/557
rw-r--r--1780/557
rw-r——r--1780/557
rw-y--r——-1780/557
rw-r--r--1780/557
rw-r~-r--1780/557
rw-r--r--1780/557
rw-r—-r--1780/557
rw-r——-r——1780/557
rw-r--r--1780/557
rw-r~-r--1780/557
rw-r--r--1780/557
rw-r--r--1780/557
rw-r—--r--1780/557
rw-r—-r-—1780/557
rw-r——r--1780/557
rw-r——r—--1780/557
rw-r--r-~1780/557
rw-r——r--1780/557
rw-r--r—-—-1780/557
rw-r--r--1780/557
rw-r—~r--1780/557
rw-r——r--1780/557
rw-r——r——1780/557
rw-r--r~-1780/557
rw-r--r-=1780/557
rw-r—--r—-1780/557
rw-r—-r——-1780/557
rw-r--r--1780/557
rw-r--r--1780/557
rw-r~-r—-1780/557
rw-r--r—-—-1780/557
rw-r—--r--1780/557
rw-r—-r--1780/557
rw-r--r—--1780/557
rw-r——r~-1780/557
rw-r--r--1780/557
rw-r--r--1780/557
rw-r—--r--1780/557
rw-r--r--1780/557
rw-r~-r—--1780/557
rw-r--r—-1780/557
rw-r--r—--1780/557
rw-r--r--1780/557
rw-r—-r--1780/557
rw-r--r--1780/557

1741 Aug 18 20:22 1995
4268 Aug 18 20:22 1995
30397 Aug 18 20:22 1995
3862 Aug 18 20:22 1995
2275 Aug 18 20:22 1995
2927 Aug 18 20:22 1995
20595 Aug 18 20:22 1995
1330 Aug 18 20:22 1995
1630 Aug 18 20:22 1995
3269 Aug 18 20:22 1995
1366 Aug 18 20:22 1995
1656 Aug 18 20:22 1995
12666 Aug 18 20:22 1995
3443 Aug 18 20:22 1995
30733 Aug 18 20:22 1995
3167 Aug 18 20:22 1995
3506 Aug 18 20:22 1995
1362 Aug 18 20:22 1995
11780 Aug 18 20:22 1995
5264 Aug 18 20:22 1995
19790 Aug 18 20:22 1995
4097 Aug 18 20:22 1995
3307 Aug 18 20:22 1995
2885 Aug 18 20:22 1995
2185 Aug 18 20:22 1995
3053 Aug 18 20:22 1995
23472 Aug- 18 20:22 1995
2280 Aug 18 20:22 1995
1957 Aug 18 20:22 1995
25817 Aug 18 20:22 1995
2020 Aug 18 20:22 1995
4246 Aug 18 20:22 1995
5389 Aug 18 20:22 1995
7462 Aug 18 20:22 1995
66193 Aug 18 20:22 1995
5378 Aug 18 20:22 1995
7170 Aug 18 20:22 1995
36577 Aug 18 20:22 1995
4105 Aug 18 20:22 1995
6780 Aug 18 20:22 1995
52734 Aug 18 20:22 1995
4433 Aug 18 20:22 1995
2977 Aug 18 20:22 1995
3253 Aug 18 20:22 1995
6918 Aug 18 20:22 1995
7698 Aug 18 20:22 1995
8081 Aug 18 20:22 1995
76011 Aug 18 20:22 1995
8605 Aug 18 20:22 1995
3028 Aug 18 20:22 1995
4016 Aug 18 20:22 1995
9271 Aug 18 20:22 1995
4235 Aug 18 20:22 1995
36752 Aug 18 20:22 1995
3460 Aug 18 20:22 1995
3157 Aug 18 20:22 1995
2764 Aug 18 20:22 1995
2803 Aug 18 20:22 1995
2792 Aug 18 20:22 1995
2893 Aug 18 20:22 1995
3157 Aug 18 20:22 1995
11682 Aug 18 20:22 1995
3142 Aug 18 20:22 1995
11671 Aug 18 20:22 1995
3131 Aug 18 20:22 1995
4151 Aug 18 20:22 1995
39144 Aug 18 20:22 1995

./bo3bufs.3i.2
./calhal.6i.2
./calhal.60.2
./calhal.6t.2
./calnacl.3i.2
./canshbr.3i.2
./canshbr.30.2
./casodb.31.2
./co3aqui.3i.2
./crisqtz.61.2
./cristoba.31i.2
./deadsea .3i.2
./deadsea.30.2
./dedolo.6i .2

. /dedolo.60.2
./dedolo.6t.2
./evswgyha.6i.2
./fo2mineq.3i.z
./fo2mineq.30.2
./fwbrmix . 6i.
./fwbrmix.60.
./fwbrmix.6t.
./gypnacl.6i.
./9ypsumb.6i.
./h2s04pl.3i.
./heatqf.6i.2
./heatqf.60.2
./heatqf.6t.2
./3jl3wa.3i.2
./jl3wa.30.2
./313wsf . 31i.2
./313wsf.6i.2
./313wtuff.6i.2
./methane.6i.z
./methane.60.2
./methane.6t.z
./micro.6i.2

NN NNN

./micro.60.2
./micro.6t.2
./microft.6i.2
./microft.60.%
./microft.6t.2
./oxcalhem.31i.2
./ph4ihcl . 3i.2
./pptcala.6i.2
./pptqtz.6i.2
./pptqtza.6i.2
./pptqtza.60.2
./pptgtza.6t.z
./quenchfl.3i.2
./rwpar.3i.2
L/rwtitr.6i.z
./rwtst.3i.2
./rwtst.30.2
./sio2.31.2
./swbasw.3i.2
./swcaarag.3i.2
./sweco2.31.2
./swmaj.3i.2
./swmajd.3i.z
./swmajp.3i.2
./swmaip.30.2
./swphel.3i.2
./swphcl.30.%
./swrdxcp.3i.Z
./swtst.3i. 7
./swWtst.30.2

Step 3d. Eject floppy disk.

bren% eject /dev/rfd0




Step 1. Create temporary directory on workstation S o T ”'”“\%

bren% cd /bscr0

brent mkdir brent

bren% cd brent RN
bren% mkdir d3

bren% cd d3

bren% pwd R B
e /bscro0/brent/d3 e me e —

Step 2a. Insert master disk 3 of 3 in workstation.
e e e s Step 2b. Extract files from master disk 3 of 3

brent tar -xvf /dev/rfd0

x data0.alt.R2.%, 363087 bytes, 710 tape blocks —— G e
ISR - e % data0.chv.R2.Z, 100771 bytes, 197 tape blocks o
x data0.com.R2.%Z, 352593 bytes, 689 tape blocks
x dataO.hmw.R2.Z, 22748 bytes, 45 tape blocks
x data0.nea.R2.%, 76489 bytes, 150 tape blocks - i e e ) s e
R —— o - « data0.pit.R2.zZ, 108967 bytes, 213 tape blocks 2
x data0.sup.R2.Z, 101001 bytes, 198 tape blocks
x output.alt.R2.Z, 17722 bytes, 35 tape blocks
x output.chv.R2.%Z, 8070 bytes, 16 tape blocks . n - e fw-ff«—\F,,
- - - T % output.com.R2.Z, 17664 bytes, 35 tape blocks
x output.hmw.R2.Z, 1839 bytes, 4 tape blocks
x output.nea.R2.Z, 4858 bytes, 10 tape blocks
B x output.pit.R2.%Z, 5589 bytes, 11 tape blocks B e A 2 Sl
oo T T x output.sup.R2.Z, 6217 bytes, 13 tape blocks
L - Step 2c. Eject master disk 3 of 3. . e S """“—*r
bren% eject /dev/rfdl
- - —t
Step 3a. Insert blank disk into workstation.
Step 3b. Copy files from workstation to blank disk.
_ S - bren$ tar -cvf /dev/rfd0 . - T T TR
a ./data0.alt.R2.Z 710 blocks
a ./data0.chv.R2.2 197 blocks
a ./data0.com.R2.Z 689 blocks ]
- - a ./data0.hmw.R2.Z 45 blocks - T e -
a ./data0.nea.R2.Z 150 blocks .
a ./data0.pit.R2.Z 213 blocks
a ./data0.sup.R2.Z 198 blocks U ~
, B a ./output.alt.R2.% 35 blocks s I
a ./output.chv.R2.Z 16 blocks
a ./output.com.R2.%z 35 blocks
a ./output.hmw.R2.2 4 blocks . . - : _ I . AA%F
- a ./output.nea.R2.Z 10 blocks
a ./output.pit.rR2.z 11 blocks
a ./output.sup.R2.Z 13 blocks

Step 3c. List files on copied to floppy disk.

bren$ tar -tvf /dev/rfdl . - N . ,,,“,,m,__k
- S - e B rwxr-xr-x1780/557 0 Nov 14 15:51 1895 ./

rw-r-~r--1780/557 363087 Aug 18 20:22 1995 ./data0.alt.R2.
rw-r--r——1780/557 100771 Aug 18 20:22 1995 ./data0.chv.R2.
rw-r--r--1780/557 352593 Aug 18 20:22 1995 ./datal.com.R2.
- . ST rw-r--r--1780/557 22748 Aug 18 20:22 1995 ./datal.hmw.R2.
rw-r--r—-~1780/557 76489 Aug 18 20:22 1995 ./datal.nea.R2.
rw-r—--r-—1780/557 108967 Aug 18 20:22 1995 ./datal.pit.R2.
rw-r-~r--1780/557 101001 Aug 18 20:22 1995 ./data0.sup.R2.
rw-r--r--1780/557 17722 Aug 18 20:22 1995 ./output.alt.R2.
rw-r-—-r--1780/557 8070 Aug 18 20:22 1995 ./output.chv.R2.
rw-r--r--1780/557 17664 Aug 18 20:22 1995 ./output.com.R2.

BN NNNNN
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|

rw-r--r--1780/557 1839 Aug 18 20:22 1995 ./output.hmw.R2. - R -
- - rw-r—-—-r--1780/557 4858 1995 ./output.nea.R2.
rw-r——-r--1780/557 5589 1995 ./output.pit.R2.
rw-r--r--1780/557 6217 Aug 18 20:22 1995 ./output.sup.R2. . '*“F
Step 3d. Eject floppy disk.
B . brent eject /dev/rfdo e T i "W"""A"F>
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cc:Mail for: William Murphy

Subject: Fwd:Re: EQ3/6 on NT?

D Forwarded: David Pickett 3/10/98 9:02 AM

To: William Murphy
To: Roberto Pabalan
To: Peter LaFemina |
To: English Pearcy
To: David Turner

e e S et

FYI - I had written Wolery asking about how to run EQ3/6 on Windows NT. I think
I can wait for 7.2c, since I don't know the first thing about compiling...does
anyone here have experience with Windows compiling?

David
. Forward Header,
Subject: Re: EQ3/6 on NT?
Author: "Thomas J. Wolery" <wolery@llnl.gov>
Date: 3/9/98 3:51 PM
Dave,

The PC executables you have were probably those prepared back in 1995.
The Lahey compiler I used was geared toward making code that would run
under DOS. The code would also run under Windows 3.1 and Windows 95. But it
was never intended to be NT-compatible. The latest Lahey compiler (4.00c)
lets you choose between making a DOS executable or a Windows 95/NT
executable. I'm now going the latter route. If you have a recent Lahey
compiler (4.00a or above), recompile the software following the
instructions that were distributed with the software, BUT include
"-winconsole" in the linking step for both the user interface software .
(e.g., runeg3) and the main codes (e.g, eg3nr). You can't use the user
interface software if you just use the "-win" option instead of
"-winconsole", as for example runeqg3 will then launch eqg3nr and then finish
without first waiting for eq3nr to finish. Unfortunately, I don't have an
NT machine, so I can't guarantee that what I'm telling you here will work
under NT. I'm going to stick with Windows
95/98 for a while longer (I prefer the devil I know to the one I don't
know). Also, most of my users seem to be running Windows 95.

Versions 7.2c and 8.0 for the PC will be created with the "-winconsole"
switch. I'm not sure when I'll have them ready to distribute, hopefully at
least one of them in April. The executables for 7.2c will take up about
50-60 MB of hard disk space, owing to Lahey's new way of dealing with

Text ltem



statically dimensioned arrays. If you recompile 7.2b, you will find the
same thing. 8.0 makes heavy use of dynamic array allocation, so the
executable sizes are back under control. Lahey now recommends either this
or the use of third-party compression software.

Because the release of 7.2c is so close, I'm not going to release new
executables for 7.2b. Relative to 7.2b, 7.2c contains only bug fixes (about
a dozen).

I'm not sure yet whether I'm going to optimize the distributed code for
Pentium or Pentium II.

You should now have 64 MB or more of RAM.

Say hi to Bill for me.

Cheers, Tom
wolery@llnl.gov

Thomas J. Wolery

L-219, LLNL, PO Box 808
Livermore, CA 94550
E-mail: wolery@llnl.gov
Voice: 510-422-4789
Fax: 510-422-0208

Text ltem 2
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Date: 6/22/98

Sender: "Thomas J. Wolery" <wolery@ll
To: William Murphy

Priority: Normal

Subject:Re: EQ3

nl.gov>

Bill,

I wasn’t able to reproduce t
Thinking you might have instea
find anything relevant. My gue
actually wasn’t the same in bo

T think that the only part o
calculated SIs for Haiweeite a
could be affected by the use o
of such input for NH3(aq). The
molality for a strict basis sp
Recall that strict basis speci
When use specify the concentra
species), then mTOT (NH3 (aqg)) =
specify the same total concent
mTOT (NO3-) + ... Note that mTO
in the second unless the react
reacts to form NO3-. Ditto for
N2 (aqg), CN-, or SCN-. I’m thin
balance definition affected th

he anomaly you described with version 7.2b.

d 7.2a, I searched the defect log, but didn't
ss is that maybe the activity of UO2++

th outputs.

f the problem which could affect the
nd Soddyite is the activity of UO2++, which

f total concentration input for NO3- in place
problem is not the same when you switch a
ecies to one of its auxiliary basis species.
es are more equal than auxiliary species.
tion for NH3(ag) (here the strict basis

mTOT (NH3 (aq)) + mTOT (NO3-) + ... When you
ration for NO3-, you have mTOT (NO3-) =
T (NO2-) appears in the first balance, but not
ion on the data file is written such NO2-
other auxiliary basis species like N3-,
king that maybe this difference in mass
e UO2++ concentration perhaps via electrical

balancing or the formation of UO2++ complexes with reduced N-bearing

ligands such as N3-.

T did check the coding to en

sure that the log K values are updated after

an automatic basis switching event. There was a recent defect in EQ6 in

which these values were not up

defect is not present in EQ3NR.

I made my attempt to reconst
file.

If you’'re still plagued by t
If the data file is not one of
modified, we would also need t

Regards, Tom

At 03:21 PM 5/26/98 -0600, you
>

>Hello Tom,

>

>My colleague, David Pickett,

ated after such an event. However, such a
ruct the problem using the data0.com.R6 data

his, send me the input files for the problem.
ours, or is one of ours but has been
hat file.

wrote:

and I have turned up an apparent anomaly in EQ3

sresults (v. 7.2b). Perhaps you can help. We have two nearly identical

runs: one

>in which auxiliary species Cu+, Fe+++, NO3-, and VO30H-- are entered; the

other

>is identical except basis species Cu++, Fet+, NH3 (ag), and VO++ are entered.

sAutomatic basis switching is
"current”

>species gselected by the code.
components

on in both cases with slightly different

The water includes typical groundwater

>in dilute amounts (Ca-HCO3 solution from Pena Blanca); it also contains

uranyl.

>Tn the output, equilibrium activities of Si02, H+, Cat+, and UO2++ are




jidentical

>in the two runs. Soddyite and haiweeite show up in the list of the
minerals with

>-0.4 and -3.7 kcal/mole affinities, respectively, for the auxiliary species
>input only. They are absent in the mineral list for the basis species
input. If

>the errant species are eliminated completely from the input deck, soddyite
and

shaiweeite show up again in the mineral list. Is this description clear;
does it

>seem anomalous to you?

>

sWishing you well and free from bugs,

>

>Bill Murphy

>

>
>
>

Thomas J. Wolery

1,-219, LLNL, PO Box 808
Livermore, CA 94550
E-mail: wolery@llnl.gov
Voice: 925-422-5789
Fax: 925-422-0208
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Date: 11/10/98
Sender: Roberto Pabalan
To: William Murphy, David Turner, David Pickett, English Pearcy, James Prikryl
Priority: Normal
Receipt requested
Subject: Fwd:Re: question on log Ks for uranyl species
Note errors in old EQ3/6 data file.
Forward Header
Subject: Re: question on log Ks for uranyl species
Author: "James W. Johnson 510-423-7352"
<johnson@silica.es.llnl.gov>
Date: 11/10/98 1:23 PM

Hi Bobby,

Thanks for your note. The elevated-T logK data for charged aqueous uranyl
species are correct in datal.com.V8.R6, and incorrect in data0.com.R2.
Between :

the release of version R1 (which was release 25 of the previous naming
convention) and R2 of these datafiles (I believe the R2s were released in Aug
195}, large-scale changes/updates were made to the generating software;
unfortunately, a subtle bug was inadvertently introduced that corrupted .
implementation of the Criss-Cobble extrapolation algorithm for certain charged
aqueous species. This caused the erroneous high-T logK values you note; the
problem has long since been rectified. However, as an outgrowth of this
experience more stringent pre-release testing of new datafile suites was
implemented, which has thus far prevented subsequent difficulties of this
kind. '

A greatly expanded and more extensively documented EQ3/6 datafile suite will
soon be available; I’1l send you an email when the new suite is posted on our

ftp sité so you can upgrade.

Meantime, please let me know if you encounter any difficulties with the R6
datafiles. Thanks.

Regards, Jim

On Nov 6, 2:49pm, rpabalan@swri.edu wrote:

> Subject: question on log Ks for uranyl species

>

> Jim:

>

> I was comparing the log Ks for the agueous uranyl species that are in the

> data0l.com.V8.R6 file and in the older datal.com.R2 file. I noticed that all
the ’ :

information is the same, except the log Ks at temperatures not equal to 25

Could you please let me know why there are large differences in the log Ks
between the two files? An example comparison is shown below.

Thanks .

bobby pabalan
Southwest Research Institute
210-522-5304

datal.com.V8.R6

CII: GEMBOCHS.V2-EQ8-datal.com.V8.R6

THERMODYNAMIC DATABASE

generated by GEMBOCHS.V2-Jewel.src.R5 03-dec-1996 14:19:25

VVVVVVVVVVVVYyQYV



+ ————————————————————————————————————————————————————————————————————
U02 (CO3)2~--

sp.type = agqueous
* EQ3/6 = com, alt, nea

revised = 29-jun-1993
* mol.wt. = 390.046 g/mol
* DHazero = 4.0

charge = -2.0
* Kk k Kk

3 element(s):

2.0000 C 8.0000 O 1.0000 U

* Kk k Kk

4 species in aqueous dissociation reaction:
-1.0000 UO2(CO3)2-- -2.0000 H+
1.0000 UO2++ 2.0000 HCO3-
*
*+xx% logK grid [0-25-60-100C @1.0132bar; 150-200-250-300C @Psat-H20]:
4.4957 3.7467 2.8158 1.8343

0.6657 -0.4826 -1.7152 -3.1632
*
* gflag = 1 [reported delGOf used]
* extrapolation algorithm: 64cri/cob
* ref-state data [source: 92gre/fug I
* delGOf = -2105.044 kj/mol [reported]
* delGOf = -2105.044 kj/mol [calculated]
* delHOf = -2350.960 kj/mol [reported]
* SOPrTr = .188.163 j/ (mol*K) [reported]
* Selec = 0.000 j/(mol*K) [source: 72kes ]
e e T T T T T T T T T T T T

datal.com.R2

CII: GEMBOCHS.V2-EQ8-DATAQO.COM.R2

THERMODYNAMIC DATABASE

generated by GEMBOCHS.V2-JEWEL.SRC.R3 02-aug-1995 16:45:06
Output package: eq3

Data set: com
+ ————————————————————————————————————————————————————————————————————
Uo2(C03)2--
sp.type = adqueous
* EQ3/6 = com, alt, nea
revised = 29-jun-1993
mol.wt. = 390.046 g/mol
* DHazero = 4.0
charge = -2.0
* k %k Kk

3 element(s):
2.0000 C 8.0000 © 1.0000 U
* %k kX
4 gpecies in aqueous dissociation reaction:
-1.0000 UO2(CO3)2-- ~-2.0000 H+
1.0000 UO2++ 2.0000 HCO3-
*
*%*%% l1ogK grid [0-25-60-100C @1.0132bar; 150-200-250-300C @Psat-H20] :
3.8228 3.7467 3.6456 4.3115
4.9151 5.3004 5.4545 5.2796

gflag = 1 [reported delGOf used]
extrapolation algorithm: 64cri/cob
ref-state data [source: 92gre/fug 1

VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

* %k ok



> * delGOf = -2105.044 kj/mol

> delGOf = -2105.044 kj/mol

> delHOf = -2350.960 kj/mol

> * SO0PrTr = 188.163 j/(mol*K)

> % Selec = 0.000 j/ (mol*K)

> e e
>

>

>-- End of excerpt from rpabalan@swri.edu

James W. Johnson

email: jwjohnson@llnl.gov
phone: 925-423-7352
fax: 925-422-0208

GET Division, L-219
Lawrence Livermore Natl. Lab.
Livermore, CA 94550

RFC822.TXT

[reported]
[calculated]
[reported]
[reported]
[source: 72kes
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Date: 2/25/99

Sender: William Murphy

To: David Pickett, Lauren Browning
Priority: Normal

Subject: Fwd:Re: hooked on EQ3/6

Forward Header

Subject: Re: hooked on EQ3/6
Author: "Thomas J. Wolery" <wolery@llnl.gov>
Date: 2/24/99 3:47 PM

Bill,
Congratulations on the arrival of your son!

Your problem with the activity coeffcients in EQ3NR is one that I get
asked about periodically. The iopg(2) switch (iopg2 in the version 7
series) controls scaling. The default condition is to rescale the activity
coefficients (as computed from the B-dot equation or whatever model
equations) for consistency with the Bates-Guggenheim equation, hence with
the NBS pH scale. The rescaling term is probably what is throwing you. It’s
discussed in the EQ3NR manual (I think there may be a typo in the rescaling
equation given in the manual, but if so it’s fairly obvious).

The problem concerning nitrogen species basis switching and missing SI
output for haiweeite and soddyite was analyzed some time back (see the
attached PDF file, taken from the defect log). This is fixed in version
7.2c¢ (out on CD). YMP is now "controlling" the users from Las Vegas. The
contact there is Greg Carlisle (Greg_Carlisle@notes.ymp.gov). Check with
him if you need an OFFICIAL YMP copy.

Cheers, Tom

At 04:19 PM 2/24/99 -0600, you wrote:

>

>Hello Tom,

>

>As you may know, we at the CNWRA have been developing a reactive transport
code

>called MULTIFLO. It’s an outgrowth of what was long called "Peter’s code,"
but

>now that Peter has moved to LANL the code belongs to the CNWRA. Scott Painter
>here and Mohan Seth as a consultant are the present programmers. With a
couple

>new employees here, Lauren Browning (Lauren worked for a while with Bill
>Bourcier) and Debra Hughson, I have been trying to benchmark MULTIFLO against
>EQ3/6 to the extent possible. We’re doing a multicomponent, multimineralic,
>nonisothermal, kinetic, closed system calculation, and we want to add a
kinetic

>redox dissolution reaction. So far we have sorted out a few bugs in

MULTIFLO and e

>misunderstandings and have a good, but not perfect, benchmark.

>

>I am puzzled now by my inability to calculate exactly by hand the EQ3NR 7.2b
>output activity coefficients using the bdot parameters in datal.com.R2 and
the .

>ionic strength output value. The values are close, but when EQ3 isn’t
perfect I

>get suspicious. I tried the various pH options. EQ3 outputs 3 pH’s, but
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only one

>ionic strength, is the ionic strength independent of the pH option? (I see in
>the code that activity coefficient calculations depend on the pH option.)
bo I

>need a simple lesson in solution chemistry?

>

>David Pickett and I were also wondering if you were able to reproduce or
explain :

>a discrepancy we found in EQ3NR 7.2b, in which entry of nitrogen in the input
>file as NH3(aq) resulted in elimination of Haiweeite and Soddyite from the
>output list of mineral saturation states. David sent you input and output
files

>illustrating the problem in June 1998, noting that the problem could not be
>attributed to different UO2++ activities.

>

>If you haven’t yet heard, my son Jasper Chen Murphy was born on January 16,
>1999, and he and Rui are well.

>

>I hope you’re doing well, too.

>

>Bill Murphy

VVVYV

murphy.PDF - Fileltem.ixt RFC822.1XY



Software Defect Log (YMP)
Detail Entry

Software Package Name: _EQ3/6
Development Line Number: _7

Defect Number: 9805002
Title: No SI output from EQ3NR depending on choice of basis species.

Description: .As reported by Bill Murphy of SWRI (e-mail of 5/26/98)..
saturation index (SI) data for Soddyite and Haiweeite were inexplicably missing_
from EO3NR output in one of two nearly identical runs. Automatic basis
switching was on in both cases.

Continue on another sheet as necessary.

Initial: TJW Date: _05/08/98

Analysis: _Moderately serious. Confirmed in v. 7.2b. The problem is that the
chain of automatic basis switching for one of the input files resulted at some point
in an “overflow” of a computed log K (a value exceeding the old limit of 500.).
This was fixed previously (V7 Defect 9703001) by going to a “seven-nines” limit
(9999999.). The problem does not occur in the newer code for v. 7.2¢. |

Continue on another sheet as necessary.
Initial: TJW Date: _08/07/98
Approved. Initial: _TJW Date: _08/07/98

- Action: No further action required.

Continue on another sheet as necessary.
Initial: TJW Date: _ 08/07/98
Approved. Initial: _TJW Date: _08/07/98

Master Page “Right”
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