
LABORATORY NOTEBOOK 

N O T E B ~ O , _  --___I___-__ - __ ___ - 

CONTINUED FROM NOTEBOOK NOL - CONTINUED TO NOTEBOOK NO. ____- 

ASSIGNED TO: 

NAME ~ 

SIGNATURE. DATE __ 

DATE ISSUED BY ~~~ 

PHONE EMAlL 

COMPANY __ 

DEPARTMENT 

____il___- ADDRESS ~- 

. NUMBER OF PAGES F1CL-E.D 

co h' LED 



........................ 

c_ 

__ ........................................... 

.. 

...... .. ........................... ...... 

... ....................................... 

__ 

................................. 

_--___.____ 

......................... -. . . . . . . . . . . . .  

.- ..................................... 

___ 

............................................. 

.- 

................................... 

, -~ ______.____ 

L 

INVENTOR S 

-. .... ..... .... .. 
7 80 . 

BOOK NO. PROJECT 1 
PAGE 

................. ..................... -. . --- 

................ , ... , ,.. ............... .,.... ................................................................ ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

IATURE PRINTED NAME DATE 

......................... . ................ ~ .............................. ... .... -- 
DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME DATE 



.- 

............... ... __ .............. ... ..... 

...... . ............ 

................................................. ........... ................... 
C? c& 

._ 

. ____I_ ________--.__ ___ _______________I_ .... ---__ -. 

............................ ..................... -_ ................................. 

... -- .. - ....... ~- 

- ................................. 
-. 

....................................... -,-.. .............................................................. 

.... -- .... . 

...................................... -. ......... 

..- 

1 
................... ........ L. .... . ~~ ..... ~ ...... .......................... 

-r i,~ ..~ ~ 4 

-- ... . - ............. . ._ -.- . - ...... -- 

133rOtld ON YO08 
08 i. 

3 9Vd 

2 



3 
PAGE 

DATE 
_ _ ~ ~ ~  

INVENTOR SIGNATURE PRINTED NAME 

.... ....... L- ....................... ..................... ..... .... ......... ............. ... 
PRINTED NAME DATE DISCLOSED TO AND UNDERSTOOD BY 



i .-a? ...... ........... ~- .... . 
.... ..... .... ......... BOOK NO. PROJECT 4 

PAGE 
............................. ......................... ............... ............. . ............ ..... i ...... ............................ --- . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . .  

. . ,. - ~____.  : .. 

....................................... i ................ 7- E&&- .... ........ +crct4Ls.L . . . . . . . .  

......... 'k ...... ......... ...... . 

...................................................................................................................................... . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  

............................................... 

.......... ..... .... j 

................................................. .. ++-a .. ......... -LL . .a ...... ................................................... 1 

L ' . W h L .  L3-L: __.__ -.._____-- _____ I _ ~ L - _ c r - . - _  CLJv-  t w  9 

I A L t d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ............................................ 

T. ....... 
....................................................................................................... ...................................................................................................................... 

................................................................................ 

. . .  - -~ .... 3 
I 

__.___ __ . - 

. . . .  * .................................. r ......... 

- 
DATE 

~ / ? / o L  ' 4  

..... __ DATE . 

INVENTOR SIGNATURE PRINTED NAME 

W y u  
___ __ 

. . 

DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME 



_‘rBc> 
BOOK NO. PROJECT 5 

PAGE 

.... . .............. . ...................................... ....... ............................ .... ................ ....... ........ ..... 

-______ 

.- t : ’.. _.~oLcb-~...a..Ep.c T..). -- - .- - - -- -- 

317 /ob -- 

........ ..... .......... .................. - - ........ -. - ........ -- ................... , ........................... ....... 

...... 

~ _ _ _ ~ -  - 
............ .. ..... ............ ................ 

__- _- __. 

........... L ......................... ._ ._ ...................... ..... .... 

- L L  

................ L ... ..... ..................... ........ - 
PRINTED NAME DATE 

3/7 /O 6 
._-____ 

DATE 
______ 

PRINTED NAME 

. !  

- 
DISCLOSED TO AND UNDERSTOOD BY 



PROJECT 

PAGE 1 
i ____ 

.......................................................... . t  ...................................................................................................................................................... ......, ..................................................................... , ...... ....................................................................... ........................................ 

............................................. ... .-... ................................................................................................................................................................................................................................................................�� . _ ........ 

-1 {-&d ? e [ L  - 1-L P 4  - 

....................................................... ..* ...................... ._ ................................................... ................................... ......................................................................................................................................... ............ 

- t d - d - - . c - ~  w n L.cLLo22 -- 

-. -- 

- ................................ ................. ......................................................................................... ....... ....... ... 

___.____-._ ____ ___.-..__- 

.......................................................... ... ...... ................................................................. 

-.-Ap--- -_ 

1 .. . .-..; - ........... ... - 
: - 

INVENTOR SIGNATURE PRINTED NAME DATE 

____---- _____ --._-____ 
PRINTED NAME DATE 

- 4-97-3JhD 
DISCLOSED TO AND UNDERSTOOD BY 



PROJECT 

................ __._ ............................................... 

-- __ 
? 

7 
PAGE 

Ekb-73 L - P u b U  Pi' E o S Z - L V C  ...... ..................... . 

(6.7 ;hc: d * 688 ro3 & v-i- P L ldlXCh'P€ACT > 

................. ~ .... ................................................................................. ... - ................................................................................................................................................. ..................... ...................... ........... 

........ ........ ............................................................................. ......... 4 .............................................................................. ....................................... 

~ _ _ -  

-. 

................ .................. ................................................................................. ...... .- _ .. ... ............ ..................... .......... .................. - ...... i 
........... .- .................................................... ........ - ................................................................... ........ .- ....... ......... .- i 

I 

> DATE 3 / 7 / &  
PRINTED NAME 

I __._--* I_____ I - DISCGSED TO AND UNDERSTOOD BY PRINTED NAME DATE 



8 
PAGE 

4 BOOK NO. PROJECT 

_i_ .... . _. - ... 

............................................. i-ttLA.L?-JS 1 .!m-&&Ji ........ n-/+. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ..-... 

.... .................. -. ................. __ . 

............... .. .... . . .  .................. . . . . . .  .............................. .,, ,.... , 

?KLk??+ ~ __I. 

................................ . . . . . . . . . . . . . . . . . . .  . . .  .............. .................. 

< 

INVENTOR SIGNATURE PRINTED NAME DATE 

.... __-.- ....... _ _ _ ~  . ......... ............... ............ .. .... ....... 

DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME DATE 



m--- 
BOOK NO. PROJECT 9 

PAGE 

.. .~ __ . .. ....................................................... -. ............................................... .................................... 

..... ................................................. ................ .................................... .- ........... ............................................... - .... - ............. -- .......... -.. .... 

VALIDATION TEST PROBLEM 6.2 _____ 
...................................... ............... Flow.out comparison results: 

Compare: (<)D:\TOUGHREACT\sample-problemsw 1-validation-test-run\flow.out (242242 bytes) 
.............................. ......... ...-,'.- with: (:>)D:\TOUGHREACT\sample-problemsw l-EOS9-kd-decay\flow.out (239700 bytes) 

8c8 
< _ _ _ _ _ _ _ _ _ _ _ _  Version 1 .O (YMP Q V3.1) ----------- 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Version 1.0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  > 
74,8Oc74,80 
< FILE *VERS* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FILE *MESH* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FILE *INCON* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FILE *GENER* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FILE *SAVE* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FILE *LINEQ* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FILE *TABLE* DOES NOT EXIST --- OPEN AS A NEW FILE 
--- 
> FILE *VERS* EXISTS --- OPEN AS AN OLD FILE 
> FILE *MESH* EXISTS --- OPEN AS AN OLD FILE 
> FILE *INCON* EXISTS --- OPEN AS AN OLD FILE 
> FILE *GENER* EXISTS --- OPEN AS AN OLD FILE 
> FILE *SAVE* EXISTS --- OPEN AS AN OLD FILE 
> FILE *LINEQ* EXISTS --- OPEN AS AN OLD FILE 
> FILE *TABLE* EXISTS --- OPEN AS AN OLD FILE 
2496~2496 
< END OF TOUGH2 SIMULATION RUN --- ELAPSED TIME = 
CALCULATION TIME = 

1 .000 SEC-- 
1 .OOO SEC-- DATA INPUT TIME = 0.000 SEC 

--- 
> END OF TOUGH2 SIMULATION RUN --- ELAPSED TIME = 
CALCULATION TIME = 

2.000 SEC-- 
2.000 SEC-- DATA INPUT TIME = 0.000 SEC 

1- ...... 

Q-- .... % b--- 
........ 

- _--- - Solute.out comparison results: 
......... ... ............. .- 

Cornpare:: (<)D:\TOUGHREACT\sample-problemsw 1-validation-test-run\solute.out (6564 bytes) - with: (:>)D:\TOUGHREACT\sample-problemsw I-EOS9-kd-decay\solute.out (6427 bytes) - 

._ - .................. - ---- 
The files are identical 

I 

/ 7 f 06 INVENTOR SIGNATURE PRINTED NAME 

_-- - ~ _ _ _ ~  qm-Ca7yw -- 
DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME DATE 
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VALIDATION TEST PROBLEM 6.2 (CONTINUED) 

Chemical.out comparison results: 

Compare: (<)D:\TOUGHEEACT\sample-problemsW I-validation-test-run\chemical.out (5978 bytes) 
with: (~)D:\TOUGHREACT\sample-problems\P1~EOS9~kd-decay\chemical.out (5866 bytes) 

The files are identical 

Iter.dat comparison results: 

Compare: (<)D:\TOUGHREACT\sample-problemW 1-validation-test-run\iter.dat ( 10263 bytes) 
with: (>)D:\TOUGHREACT\sample-problems\Pl_EOS9_kd-decay\iter.dat (10128 bytes) 

The files are identical 

kdd_conc.dat comparison: 

Compare: (<)D:\TOUGHEEACT\sample-problems\Pl_validation_test_runUtdd_conc.dat (3065 1 bytes) 
with: (~)D:\TOUGHREACT\sample-problems\P1~EOS9~kd-decay\kdd_conc.dat (30400 bytes) 

The files are identical 

kdd_gas.dat Comparison: 

Compare: (<)D:\TOUGHREACTlsample-problems\P 1-validation-test-runu<dd_gas.dat (10333 bytes) 
with: (>)D:\TOUGHREACT\sample-problems\Pl_EOS9~kd-decay\kdd~gas.dat ( 10084 bytes) 

The files are identical 

kdd-min.dat Comparison: 

Compare: (<)D:\TOIJGHREACT\sample-problems\Pl_validation_test_run\kdd_min.dat (15973 bytes) 
with: (~)D:\TOUGHREACT\sample-problems\P1~EOS9~kd-decay~dd~min.dat ( 15722 bytes) 

The files are identical 

kdd-tim.dat Comparison: 

Compare: (<)D:\TOIJGHREACT\sample-problems\Pl_validation_test_runu<dd_tim.dat (3953 bytes) 
with: (>)D:\TOUGHREACT\sample-problems\Pl_EOS9_kd-decay~dd_tim.dat (39 16 bytes) 

The files are identical 

i 

DATE I 

c 
PRINTED NAME 

I ____-____ ~ ._ -____. 
DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME DATE 
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VALIDATION TEST PROBLEM 6.3 

Flow.out comparison: 

Compare: (~)D:\TOUGHREACT\sample-problemsV2~validation~test~run\flow.out (26 1438 bytes) 
with: (~)D:\TOUGHREACT\sample-problems\P2_EOS9~Aquia-aquifer~ow.out (258939 bytes) 

8c8 
< ------------ Version 1.0 (YMP Q V3.1) ----------- 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Version 1.0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  > 
74,8Oc74,80 
< FILE *VERS* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FILE *MESH* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FILE *INCON* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FILE *GENER* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FILE *SAVE* DOES NOT EXIST --- OPEN AS A NEW FILE ' 

< FILE *LINEQ* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FILE *TABLE* DOES NOT EXIST --- OPEN AS A NEW FILE 
--- 
> FILE *VERS* EXISTS --- OPEN AS AN OLD FILE 
> FILE *MESH* EXISTS --- OPEN AS AN OLD FILE 
> FILE *INCON* EXISTS --- OPEN AS AN OLD FILE 
> FILE *GENER* EXISTS --- OPEN AS AN OLD FILE 
> FILE *SAVE* EXISTS --- OPEN AS AN OLD FILE 
> FILE *LINEQ* EXISTS --- OPEN AS AN OLD FILE 
> FILE *TABLE,* EXISTS --- OPEN AS AN OLD FILE 
2453~2453 
< END OF TOUGH2 SIMULATION RUN --- ELAPSED TIME = 
CALCULATION TIME = 12.000 SEC-- DATA INPUT TIME = 

12.000 SEC- 
O.OO0 SEC 

_ _ _  
> END OF TOUGH2 SIMULATION RUN --- ELAPSED TIME = 
CALCULATION TIME = 22.000 SEC-- DATA INPUT TIME = 

22.000 SEC-- 
O.OO0 SEC 

Solute.out Comparison: 

Compare: (~)D:\TOUGHREACT\sample-problemsV2~validation~test~run\so~ute.out (4235 bytes) 
with: (~)D:\TOUGHREACT\sample-problems\P2_EOS9~Aquia-aquifer\solute.out (4 140 bytes) 

The files are identical 

ChemicaLout Comparison: 

Compare: (~)D:\TOUGHREACT\sample-problems\P2_validation~test~run\chemical .out (943 1 bytes) 
with: (~)D:\TOUGHREACT\sample-problems\P2_EOS9~Aquia-aquifer\chemical.out (926 1 bytes) 

The files are identical 
PRINTED NAME 

, 
__________I__ ~ . _ _ _ _ _ _ _ _ _ _ _ ~  - 

PRINTED NAME DISCLOSED TO AND UNDERSTOOD BY 

DATE 

3 (7 IO6 
DATE 
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VALIDATION TEST PROBLEM 6.3 (continued) 

ITER.dat Comparison: 

Compare: (~)D:\TOUGHREACT\sample-problems\P2_validation~test~run\iter.dat ( I4232 bytes) 
with: (~)D:\TOUGHREACT\sample-problems\P2_EOS9~Aquia-aquifer~ter.dat ( 14048 bytes) 

The files are identical 

aqui-con.dat Comparison: 

Compare: (c)D:\TOUGHREACT\sample-problems\P2_validation-test-run~qui-con.dat ( 1607 1 bytes) 
with: (>)D:\TOUGHREACTlsample-problems\P2_EOS9~Aquia-aquifer\aqui~con.dat ( 15962 bytes) 

The files are identical 

aqui_gas.dat Comparison: 

Compare: (~)D:\TOUGHREACT\sample-problems\P2_validation~test~run\aqui~gas.dat (4357 bytes) 
with: (>)D:\TOUGHRIj~ACT\sample-problems\P2_EOS9~Aquia-aquifer\aqui~as.dat (4250 bytes) 

The files are identical 

aqui-miadat Comparison: 

Compare: (<)D:\TOUG~ACTLsample-problems\P2_validation~test~run\aqui~min.dat ( 13775 bytes) 
with: (~)D:\TOUG~ACT\sample-problems\P2_EOS9~Aquia-aquifer~qui~~n.dat ( 13664 bytes) 

The files are identical 

aqui-tim.dat Comparison: 

Compare: (<)D:\TOUGHREACT\sample-problems\P2_validation~test~run\aqui~tim.dat (7 175 1 bytes) 
with: (~)D:\TOUGHRIIACT\sample-problems\P2~EOS9~Aquia-aquifer\aqui~tim.dat (7 1443 bytes) .................. i ...................... 

The tiles are identical 

I 3 
. I + ....... ....................... . ~ -  .- ._ .. ........................................ ..... - ...................................................................... 

1 
! 

DATE INVENTOR SIGNATURE PRINTED NAME 

'Y- 
1 
! DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME DATE 
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VALIDATION TEST PROBLEM 6.4 
Flow.out comparison: 

Compare: (~)D:\TOUGHREACT\sample-problems\P3~validation~test~run\flow.out (79594 bytes) 
with: (~)D:\TOUGHREACTlsample-problems\P3_EOS3~YM-calcite\flow.out (78548 bytes) 

8c8 
< __-----__--- Version I .O (YMP Q V3.1) ----------- 
--- 

-_-----__----_____ Version 1.0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  > 
74,80c74,80 
c FILE *VERS* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FILE *MESH* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FILE *INCON* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FILE *GENER* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FILE *SAVE* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FILE *LINEQ* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FILE *TABLE* DOES NOT EXIST --- OPEN AS A NEW FILE 
_-- 
> FILE *VERS* EXISTS --- OPEN AS AN OLD FILE 
> FILE *MESH* EXISTS --- OPEN AS AN OLD FILE 
> FILE *INCON* EXISTS --- OPEN AS AN OLD FILE 
> FILE *GENER* EXISTS --- OPEN AS AN OLD FILE 
> FILE *SAVE* EXISTS --- OPEN AS AN OLD FILE 
> FILE *LINEQ* EXISTS --- OPEN AS AN OLD FILE 
> FILE *TABLE* EXISTS --- OPEN AS AN OLD FILE 
406~406 
< END OF TOUGH2 INPUT JOB --- ELAPSED TIME = 1 .oooO SECONDS 
--- 
> END OF TOUGH2 INPUT JOB --- ELAPSED TIME = 
looocloO0 
< END OF TOUGH2 SIMULATION RUN --- ELAPSED TIME = 
CALCULATION TIME = 

0.oooO SECONDS 

4.000 SEC-- 
3.000 SEC-- DATA INPUT TIME = 1 .000 SEC 

_ _ _  
> END OF TOUGH2 SIMULATION RUN --- ELAPSED TIME = 
CALCULATION TIME = 

7.000 SEC-- 
7.000 SEC-- DATA INPUT TIME = 0.O00 SEC 

solute.out Comparison: 

Compare: (~)D:\TOUGHREACT\sample-problems\3~validation~test~run~olute.out (6755 bytes) 
with: (>)D:\TOUGHREACT\sample-problems\P3~EOS3~YM-calcite\solute.out (6614 bytes) 

The files are identical 

L D  a- 
\ 

p& . 

.% 

CJn ..................... ...... 

.............................. g- 
$ .......... 

- 
..... 

- 

................ 

-- 

__ 
I - DATE PRINTED NAME 

3 / 7 / 0 6  
INVENTOR SIGNATURE 

________I___-- 

q--..e T%p- 
__ _____ ___ 

DATE _____- -. 
PRINTED NAME DISCLOSED TO AND UNDERSTOOD BY 
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VALIDATION TEST PROBLEM 6.4 (continued) 
chemical.out Comparison: 

Compare: (~)D:\TOUGHREACT\sample-problems\P3_validation~test_run\chemical.out (39729 bytes) 
with: (>)D:\TOUGHREACT\sample-problems\P3_EOS3_YM-calcite\chemical.out (38868 bytes) 

The files are identical 

iter.dat Comparison: 

Compare: (<)D:\TOUGHREACT\sample-problems\P3_validation_test_run\iter.dat (32 16 bytes) 
with: (>)D:\TOUGHREACT\sample-problems\P3_EOS3_YM-calcite\iter.dat (3 168 bytes) 

25,37c25,37 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
_-- 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 

8 0.808046E-05 
9 0.1619268-04 
10 0.324169E-04 
1 1  0.648655E-04 
12 0.129763E-03 
13 0.259557E-03 
14 0.519146E-03 
15 0.103832E-02 
16 0.207668E-02 
17 0.415339E-02 
18 0.830681E-02 
19 0.166137E-01 
20 0.332273E-01 

8 0.808046E-05 
9 0.161926E-04 
10 0.324169E-04 
11 0.648655E-04 
12 0.129763E-03 
13 0.259557E-03 
14 0.519146E-03 
15 0.103832E-02 
16 0.207668E-02 
17 0.415339E-02 
18 0.830681E-02 
19 0.166137E-01 
20 0.332273E-01 

1 1 18 11.983 
I 1 18 12.283 
1 I 19 12.083 
1 1 19 11.800 
1 1 19 11.100 
2 1 18 10.033 
1 I 19 9.067 
1 1 19 8.567 
1 1 20 8.283 
1 1 20 8.300 
3 1 20 8.067 
2 1 20 8.867 
2 1 . 19 8.683 

3 1 18 12.000 
I 1 18 12.250 
1 1 19 12.083 
2 1 19 11.883 
1 1 19 11.017 
2 1 18 10.083 
1 I 19 9.033 
2 1 19 8.583 
3 1 20 8.283 
1 1 20 8.333 
2 1 20 8.017 
3 I 20 8.933 
2 1 19 8.583 

0 O.OO0 0.14815E-02 
0 0.000 0.29630E-02 
0 O.OO0 0.59259E-02 
0 O.OO0 0.11852E-01 
0 O.Oo0 0.23704E-01 
0 O.OO0 0.47407E-01 
0 O.OO0 0.94815E-01 
0 O.OO0 0.18963E+00 
0 O.OO0 0.37926E+00 
0 0.000 0.75852E+00 
0 O.OO0 0.15170E+01 
0 O.OO0 0.30341E+01 
0 0.000 0.60681E+01 

0 O.OO0 0.14815E-02 
0 0.000 0.2963OE-02 
0 O.OO0 0.59259E-02 
0 0.000 0.1 1852E-01 

0 0.000 0.47407E-01 
0 O.OO0 0.94815E-01 
0 O.OO0 0.18963E+00 
0 O.OO0 0.37926E+00 
0 0.OOO 0.75852E+00 
0 O.OO0 0.15170E+OI 
0 O.OO0 0.30341E+Ol 
0 0.000 0.60681E+Ol 

0 O.OO0 0.23704E-01 

PRINTED NAME DATE - 
% / 7 / 0 6  J 

DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME DATE 
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VALIDATION TEST PROBLEM 6.4 (continued) 

YMC-conc.dat Comparison: 

Compare: (<)D:\TOUGHREACT\sample-problems\P3_validation~test~run\YMC~conc.dat (20463 bytes) 
with: (>)D:\TOUGHREACT\sample-problems\P3_EOS3~YM-calcite\YMC~conc.dat (20330 bytes) 

The files are identical 

YMC_gas.dat Comparison: 

Compare: (~)D:\TOUGHREACT\sample-problems\P3_validation~test~run\YMC~as.dat (8430 bytes) 
with: (>)D:\TOUGHREACT\sample-problems\P3_EOS3~YM-calcite\YMC~as.dat (8297 bytes) 

The files are identical 

YMC-min.dat Comparison: 

Compare: (<)D:\TOUGHREACT\sample-problems\P3_validation~test~run\YMC~min.dat (204 17 bytes) 
with: (>)D:\TOUGHREACT\sample-problems\P3_EOS3~YM-calcite\YMC~min.dat (20283 bytes) 

The files are identical 

time.dat Comparison: 

Compare: (<)D:\TOUGHREACT\sample-problems\P3_validation~test~~n\time.dat ( 1037 bytes ) 
with: (>)D:\TOUGHREACT\sample-problems\P3_EOS3~YM-calcite\time.dat ( 1024 bytes) 

The files are identical 

- ............. -. 

\ %--- 
r'- . 
rdl 

DATE 
3 / 7 / 0 6  

PRINTED NAME 

______ I 
DATE 

- 
DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME 
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- .............. 

-- 

.................... 

__ 
...................... 

......................... 

VALIDATION TEST PROBLEM 6.5 

flow.out Comparison: 

A copy of the flow.out file was not provided as part of the program disk. Therefore, no comparison was 
possible. 

solute.out Comparison: 

Compare: (<)D:\TOUGHREACT\sample-proble~~4~validation~test~run\solute.out (246083 bytes) 
with: (>)D:\TOUGHREACT\sample-proble~~4~EOS4~heat-test\solute.out (24 15 12 bytes) 

The files are identical 

chemical.out Comparison: 

Compare: (<)D:\TOUGHREACT\sample-proble~~4~validation_test_run\chemical.out (62623 bytes) 
with: (>)D:\TOUGHREACT\sample-proble~~4_EOS4_heat-test\chemical.out (6 1337 bytes) 

The files are identical 

iter.dat Comparison: 

Compare: (<)D:\TOUGHREACT\sample-proble~~4~validation_test_run\iter.dat (2973 bytes) 
with: (>)D:\TOUGHREACT\sample-problems\P4_EOS4~heat-test\iter.dat (2928 bytes) 

The files are identical 

I 
INVENTOR SIGNATURE PRINTED NAME 

DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME DATE 
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VALIDATION TEST PROBLEM 6.5 (continued) ______ 

_ --___ - . 
tec-conc.dat Comparison: 

Compare: (~)D:\TOUGHREACTlsample-problems~4~validation~test~run\tec~conc.out ( 1993995 .bytes) - -. . _. 
with: (~)D:\TOUGHREACT\sample-proble~~4~EOS4~heat-test\tec_conc,out ( 1985006 bytes) 

The files are identical - -- __ - - 

tec_gas.dat Comparison: 

Compare: (c)D:\TOUGHREACT\sample-proble~~4~validation~test~run\tec~as.out (592926 bytes) - 

(I _ _ _  . 

with: (~)D:\TOUGHREACT\sample-problems\P4_EOS4~heat-test\tec_gas.out (583937 bytes) 
- - - 

The files are identical 
....... 

tec-min.dat Comparison: 

Compare: (c)D:\TOUGHREACT\sample-proble~~4~validation~test~run\tec~min.out (38 172 17 bytes) 
with: (~)D:\TOIJGHREACT\sample-problems\P4_EOS4~heat-test\tec~min.out (3808227 bytes) 

The files are identical 

time.dat Comparison: 

Compare: (<)D:\TOUGHREACT\sample-problems\P4~validation~test~run\time.dat (47609 bytes) 
with: (>)D:\TOUGHREACT\sample-problems\P4-EOS4_heat-test\time.dat (47520 bytes) 

The files are identical 
._ - - __ ___ - 

................................................................. ................................................................................. .... .............................................. ........ i % - 

A I 
INVENTOR SIGNATURE PRINTED NAME DATE 

_---___-___ 
> q-8 Wy-p-^ ____ _________-- -- 

DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME DATE 



18 
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c+L4 .... - ..... ......... j%L .... y -&& .. ̂. ................................................................................ ( c - t )  .... . .  

- .................. 

............. 

...................... 

......... - 

....................... 

.._ .................. 

..................... 

.................... 

................ 

.................. 

iter.dat Comparison: 

Compare: (<)D:\TOUGHREACT\sample-problems\P5_validatoin~test~run\iter.dat (61 32 bytes) 
with: (>)D:\TOUGHREACT\sample-problems\PS~EC02~1D-radial\iter.dat (6048 bytes) 

The files are identical 

VALIDATION TEST PROBLEM 6.6 

Flow .out Comparison : 

Compare: (c)D:\TOUGHKEACT\sample-problems\P5_validatoin~test~run\flow.out (253970 bytes) 
with: (>)D:\TOUGHREACT\sample-problems\5~ECO2~1D-radial\flow.out (25 1462 bytes) 

2507~2507 
c END OF TOUGH2 SIMULATION RUN --- ELAPSED TIME = 
CALCULATION TIME = 75.000 SEC-- DATA INPUT TIME = 

75.000 SEC-- 
O.OO0 SEC 

--- 
> END OF TOUGH2 SIMULATION RUN --- ELAPSED TIME = 
CALCULATION TIME = 

134.000 SEC-- 
0.000 SEC 134.000 SEC-- DATA INPUT TIME = 

solute.out Comparison 

Compare: (c)D:\TOUGHREACT\sample-problems\P5_validatoin~test~run\solute.out (10491 bytes) 
with: (>)D:\TOUGHREACT\sample-problems\PS_ECO2~1D-radial\solute.out ( 10282 bytes) 

The files are identical 

chemical.out Comparison: 

Compare: (<)D:\TOUGHREACT\sample-problems\P5_validatoin~test~run\chemical.out (26593 bytes) 
with: (>)D:\TOUGHREACT\sample-problemsW5-ECO2- 1D-radiaI\chemical.out (26 176 bytes) 

The files are identical 

DATE INVENTOR SIGNATURE PRINTED NAME 

DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME DATE 



___.... ....................................... ............... 
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VALIDATION TEST PROBLEM 6.6 (continued) 

co2d-conc.dat Comparison: 

Compare: (<)D:\TOUGHREACT\sample-problems\P5_validatoin~test~run\co2d~conc.dat ( 1345 14 
bytes) 

with: (>)D:\TOUGHREACT\sample-problemsW5~ECO2~ 1 D-radial\co2d-conc .dat ( 133849 bytes) 

The files are identical 

co2d_gas.dat Comparison: 

A copy of the co2djas.dat file was not provided as part of the program disk. Therefore, no comparison 
was possible. 

co2d-min.dat Comparison: 

.- 

.~ 

............................... 

................. 

......... 

Compare: (c)D:\TOUGHREACT\sample-problems~5~validatoin~test~run\co2d~~n.dat (182 1 16 bytes) __  
with: (~)D:\TOUGHREACT\sample~proble~W5~ECO2~1D-radial\co2d~min.dat ( 18 145 1 bytes) 

The files are identical 

co2d-tim.dat Comparison: 

Compare: (~)D:\TOUG~ACT\sample-problems\P5_validatoin~test~run\co2d~tim.dat (221 15 bytes) 
with: (>)D:\TOUGHREACT\sample-problemsW5~ECO2~1 D-radial\co2d-tirn.dat (22054 bytes) 

The files are identical 

........ 

- 

._ 

- 
L I 

INVENTOR SIGNATURE PRINTED NAME DATE 

.... 

DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME DATE 
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............................................................. 

....................... 

Flow.out Comparison: 

VALIDATION TEST PROBLEM 6.7 

Compare: (~)D:\TOUGHREAC~sample-problems\P6~validation~test~run\flow.out (1 97727 bytes) 
with: (~)D:\TOUGHREACT\sample-problems\P6~EOS9~copper\flow.out (1 95524 bytes) 

... .......... ............ 

............. 

8c8 
< ------------ Version 1.0 (YMP Q V3.1) ----------- 
__- 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Version 1.0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  > 
74,80c74,80 
< FILE *VERS* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FILE *MESH* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FILE *INCON* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FILE *GENER* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FILE *SAVE* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FILE *LINEQ* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FILE *TABLE* DOES NOT EXIST --- OPEN AS A NEW FILE 
_-- 
> FILE *VERS* EXISTS --- OPEN AS AN OLD FILE 
> FILE *MESH* EXISTS --- OPEN AS AN OLD FILE 
> FILE *INCON* EXISTS --- OPEN AS AN OLD FILE 
> FILE *GENER* EXISTS --- OPEN AS AN OLD FILE 
> FILE *SAVE*' EXISTS --- OPEN AS AN OLD FILE 
> FILE *LINEQ* EXISTS --- OPEN AS AN OLD FILE 
> FILE *TABLE* EXISTS --- OPEN AS AN OLD FILE 
2 1 5 7 ~ 2  157 
< END OF TOUGH2 SIMULATION RUN --- ELAPSED TIME = 
CALCULATION TIME = 50.000 SEC-- DATA INPUT TIME = 

50.000 SEC-- 
0.000 SEC 

_-_ 
> END OF TOUGH2 SIMULATION RUN --- ELAPSED TIME = 
CALCULATION TIME = 9 1 .000 SEC-- DATA INPUT TIME = 

91.000 SEC-- 
0.000 SEC 

solute.out Comparison: 

Compare: (<)D:\TOU<~HREACT\sample-problems\P6_validation~test~run\solute.out (8022 bytes) 
with: (>)D:\TOUGHREACT\sample-problems\P6_EOS9~copper\so~ute.out (7859 bytes) 

The files are identical 

. -. ...... 

........................... - 

-_ 
.................. - ...... 

........................... 

-_ 
- ....... 

_I___- 

.......................... 

................................ 

. . . . .  

- 
....... 

-- 

........ 

......... 

~ 

.......... 

--- 
+. ......... 
I 

r- 
, ......... 

............ 4 

............. ....... 

......... ........................................ 

........... 

....... I I 

1 I 
I 4 

DATE I PRINTED NAME INVENTOR SIGNATURE - 
% I l l 0 6  1 

__ ______- - _ ~ _ _ _ _ _ _ _ _ _ _ _ _  
DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME DATE 



_____ __ 
PROJECT 21 

PAGE 

VALIDATION TEST PROBLEM 6.7 (continued) 
chemical.out Comparison: 

... 

Compare: (<)D:\TOUGHREACT\sample-problems\P6_validation~test~run\chem1cal.out (23868 bytes) 
with: (>)D:\TOUGHREACT\sample-problems\P6_EOS9~copper\chemical .out (23470 bytes) _ _  - 

.......... ........... 

_ ............................... ..................... 

........................................ 

- ........................ .... .- ................ 

- _. ... ...... .......... 

- __ .............................. ...... __. . 

The files are identical __ 

-. - -- 
iter.dat Comparison: 

A copy of the iter.dat file was not provided as part of the program disk. Therefore, no comparison was possible. 

Amic-aqu.dat Comparison: 

Compare: ( ~ ) D : \ T O U G H R E A C T \ s a m p l e ~ p r o b l e m s \ P 6 _ v a l i d a t i o ~ ~ t ~ s t ~ ~ u ~ ~ ~ i c ~ ~ ~ ~ . d a t  (4340 1 bytes) 
with: (>)D:\TOUGHREACT\sample-problems\P6_EOS9~copper\Aic~aqu.dat (43 160 bytes) 

The files are identical 

Amic_gas.dat Comparison: 

Compare: (~)D:\TOUGHREACT\sample-problems\P6_validation~test~run~ic~as.dat ( 12749 bytes) 
with: (~)D:\TOUGHREACT\sample-problems\P6_EOS9~copper\Aic~as.dat ( 12508 bytes) 

The files are identical 

Amic-ite.dat Comparison: 

Compare: (<)D:\TOUGHREACT\sample-problems\P6_validation~test~run\Aic~ite.dat (8400 bytes) 
with: (>)D:\TOUGHREACT\sample-problems\P6_EOS9~copper\Aic~ite.dat (8288 bytes) 

The files are identical 

Amic-sod.dat Comparison: 

Compare: (~)D:\TOUGHREACT\sample-problems\P6_validation~test~run\Amic~sod.dat (57 168 bytes) 
with: (~)D:\TOUGHREACT\sample-problems\P6_EOS9~copper\Amic~sod.dat (56926 bytes) 

The files are identical 

Amic-tim.dat Comparison: 

Compare: (~)D:\TOUGHREACT\sample-problems\P6_validation~test~run~mic~tim.dat ( 1752 bytes) 
with: (>)D:\TOU GHREACT\sample-problemsP6~EOS9~copper\Amic~tim.dat ( 173 8 bytes) 

The files are identical 

\u .... 
m 

... 

PRINTED NAME DATE 
c, 3/7/06 

___-_______ - _______-__ 2_-- 

- 
DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME DATE 
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VALIDATION TEST PROBLEM 6.8 

Flow .out Comparison: 

Compare: (<)D:\TOUGHREACT\sample-problems~7~validation~test~run\flow,out (483667 bytes) 
with: (>)D:\TOUGHREACT\sample-problemsW7~EOS2~LVC\flow.out (478803 bytes) 

8c8 
< --__-------- Version 1 .O (YMP Q V3.1) ----------- 
--- 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Version 1.0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  > 
74,80c74,80 
< FILE *VERS* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FILE *MESH* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FILE *INCON* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FILE *GENER* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FILE *SAVE* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FILE *LINEQ* DOES NOT EXIST --- OPEN AS A NEW FlLE 
< FILE *TABLE* DOES NOT EXIST --- OPEN AS A NEW FILE 

.............. - .. 

....................... 

......... ......... 

.................................. 

__- 
> FILE *VERS* EXISTS --- OPEN AS AN OLD FILE 
> FILE *MESH* EXISTS --- OPEN AS AN OLD FILE 
> FILE *INCON* EXISTS --- OPEN AS AN OLD FILE 
> FILE *GENER* EXISTS --- OPEN AS AN OLD FILE 
> FILE *SAVE* EXISTS --- OPEN AS AN OLD FILE 
> FILE *LINEQ* EXISTS --- OPEN AS AN OLD FILE 
> FILE *TABLE* EXISTS --- OPEN AS AN OLD FILE 
48 18~48 18 
< END OF TOUGH2 SIMULATION RUN --- ELAPSED TIME = 
CALCULATION TIME = 41 .OOO SEC-- DATA INPUT TIME = 

4 1.000 SEC-- 
O.OO0 SEC 

--- 
> END OF TOUGH2 SIMULATION RUN --- ELAPSED TIME = 
CALCULATION TIME = 75.000 SEC-- DATA INPUT TIME = 

75.000 SEC-- 
0.000 SEC 

solute.out Comparison: 

Compare: (<)D:\TOUGHREACT\sample-problems~7~validation~test~run\so~ute.out (25085 bytes) 
with: (>)D:\TOUGHREACT\sample-problems~7~EOS2~LVC\solute.out (24605 bytes) 

The files are identical 

- INVENTOR SIGNATURE PRINTED NAME DATE 
31slo6 

--___ __- -- - 
- DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME DATE 



BOOK NO. 23 PROJECT 

PAGE 

-4 
I 

y. -- 

............... 4 ;.. 

- 

1' 

. &----.. ... 

- - ......... 
......... .-c------_ -. ......... 

d 

.............. -.----- ........ 

/ 

........ , .JL- 

VALIDATION TEST PROBLEM 6.8 (continued) 

chemical.out Comparison: 

Compare: (<)D:\TOUGHREACT\sample-problems~7~validation~test~run\c hemical.out ( 17062 bytes) 
with: (>)D:\TOUGHREACT\sample-problems~7~EOS2~LVC\chemical.out (16768 bytes) 

The files are identical 

iter.dat Comparison: 

Compare: (<)D:\'~OUGHREACT\sample-problems~7~validation~test~run~ter.dat (3702 bytes) 
with: (>)D:\TOUGHREACT\sample-problemsW7.-EOS2-LVCliter.dat (3648 bytes) 

The files are identical 

LVC-conc.dat Comparison: 

Compare: (<)D:\TOUGHREACT\sample-problems~7~validation~test~run\LVC~conc.dat (1  80849 bytes) 
with: (>)D:\TOUGHREACT\sample-problems~7~EOS2_LVCVC~conc.dat ( 179636 bytes) 

The files are identical 

LVC_gas.dat Comparison: 

Compare: (<)D:\TOUGHREACT\sample-problems~7~validation~test~run\LVC~gas.dat (79680 bytes) 
with: (>)D:\TOUGHREACT\sample-problems~7~EOS2~LVC\LVC~gas.dat (78467 bytes) 

The files are identical 

LVC-min.dat Comparison: 

Compare: (<)D:\TOUGHREACT\sample-problems~7~validation~test~run\LVC~min.dat (280860 bytes) 
with: (>)D:\TOUGHREACT\sample-problems\P7_EOS2-LVC\LVC-min.dat (279646 bytes) 

The files are identical 

LVC-tim.dat Comparison: 

Compare: (<)D:\TOUGHREACT\sample-problemsV7~validation~test~run\LVC~tim.dat (7265 bytes) 
with: (>)D:\TOUGHREACT\sample-problems~7~EOS2_LVCVC~tim.dat (7234 bytes) 

The files are identical 

\ ............... 

1- 
rn 
a 

...... - F 
% 

... 

INVENTOR SIGNATURE PRINTED NAME DATE 

318/06 9-s my- _____ 
i 

_______ .-_____- 
DATE 

- 1 s  

DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME 
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VALIDATION TEST PROBLEM 6.9 

flow.out Comparison: 

Compare: (<)D:\TOUGHREAC?lsample-problems\P8_validation~test~run\flow.out (5838 1 1 bytes) 
with: (>)D:\TOUGHREACTkample-problemsW8~EOS 1-scaling\flow.out (578034 bytes) 

8c8 
< __-_-_______ Version 1 .O (YMP Q V3.1) ----------- 
--- 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Version 1 .O _ _ _ _ _ _  ------------- > 
74,80c74,80 
< FJLE *VERS* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FJLE *MESH* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FILE *INCON* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FILE *GENER* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FILE *SAVE* DOES NOT EXIST --- OPEN AS A NEW FILE 
< FILE *LINEQ* DOES NOT EXIST --- OPEN AS A NEW FILE 
e FILE *TABLE* DOES NOT EXIST --- OPEN AS A NEW FILE 

> FILE *VERS* EXISTS --- OPEN AS AN OLD FILE 

> FILE *INCON* EXISTS --- OPEN AS AN OLD FILE 
> FILE *GENER* EXISTS --- OPEN AS AN OLD FILE 
> FILE *SAVE* EXISTS --- OPEN AS AN OLD FILE 

> FILE *TABLE* EXISTS --- OPEN AS AN OLD FlLE 
5731~5731 

CALCULATION TIME = 

_ _ _  

> F E E  *MESH* EXISTS --- OPEN AS AN OLD FEE 

> FILE *LINEQ* EXISTS --- OPEN AS AN OLD FILE 

< END OF TOUGH2 SlMULATION RUN --_ ELAPSED TIME = 22.000 SEC-- 
22.000 SEC-- DATA INPUT TIME = 0.000 SEC 

--- 
> END OF TOUGH2 SIMULATION RUN --- ELAPSED TIME = 
CALCULATION TIME = 42.000 SEC-- DATA INPUT TIME = 

42.000 SEC-- 
0.000 SEC 

solute.out Comparison: 

Compare: (~)D:\TOUGHREACT\sample-problems\P8_va1idation~test~run\solute.out (6077 bytes) 
with: (>)D:\TOUGHREACT\sample-problemsV8~EOS I-scaling\solute.out (5949 bytes) 

The files are identical 

............... 

....... ..... .- . 

. . . . .  . 

........ _ ... 

.................................... .- 

......... 

............. .............. 

............ - .. . 

t ........................................ * .................... 

I c 

INVENTOR SIGNATURE PRINTED NAME DATE 

3/8/06 
DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME DATE 
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VALIDATION TEST PROBLEM 6.9 (continued) 

chemical.out Comparison: 

Compare: (<)D:\TOUGHREACT\sample-problems\P8_validation~test~run\chemical.out ( 18 187 bytes) 
with: (>)D:\TOUGHREACT\sample-problems\P8_EOS 1-scaling\chemical.out ( 17909 bytes) 

The files are identical 

iter.dat Comparison: 

Compare: (<)D:\TOUGHREACT\sample-problems\P8_validation~test~run\iter.dat ( 160 14 bytes) 
with: (>)D:\TOUGHREACTkample-problemW8-EOS 1-scaling\iter.dat ( 15808 bytes) 

The files are identical 

sca-conc.dat Comparison: 

Compare: (<)D:\TOUG~ACT\sample-problems\P8_validation~test~run\sca~conc.dat (201 632 bytes) 
with: (>)D:\TC)UGHREACT\sample-problemsW8-EOS 1-scalingbca-conc.dat (200525 bytes) 

The files are identical 

sca_gas.dat Comparison: 

Compare: (<)D:\TOUGHREACT\sample-problems\pg_validation~test~run\sca~as.dat (59 127 bytes) 
with: (>)D:\TC)UGHREACT\sample-problems\P8_EOS 1-scalingkca-gas.dat (58022 bytes) 

The files are identical 

sca-min.dat Comparison: 

Compare: (<)D:\TOUGHREACT\sample-problems\P8_validation~test~run\sca~min.dat (226523 bytes) 
with: (>)D:\TOUGHREACTkample-problems\P8_EOS 1-scaling\sca-min.dat (225415 bytes) 

The files are identical 

time.dat Comparison: 

Compare: (<)D:\TOUGHREACT\sample-problems\P8_validation~test~run\time.dat (583 14 bytes) 
with: (>)D:\TOUGHREACT\sample-problems\P8-EOS 1-scaling\time.dat (58 132 bytes) 

The files are identical 

.......... 

._._ _ 

INENTOR SIGNATURE PRINTED NAME DATE I 
~ 4 ___- - 

DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME DATE 
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............... 1 ........... w -..-.b?Yp ............. ................... .. - .... I Y Q  
- ................................... 9 ...... I ............... 

.. ............. -.- .......................................... 

.................. - ....................... 

I 
............... -- ........................................... 

- 

.................................. ........................... .. 

............ A ............ 

...... ................... __ .... -. 

............ .-- C. ... ...................................... .... - ...... 

-' I 
PRINTED NAME 

1 
I ____ __-- ~ - - - - _ _ _ _ _  

DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME DATE 



__ 
DOE’S+ Top of Layer* Mesh Top of la ye^ CNWRA starting ending total 

Model Layer Elevation (m) Z Coordinate (m) Model Layer node node nodes . - __^_ . - - . 

1446.6 363.8 

... - ........ 

............... 

-t - 
\ 
-4 
P ................................ 

~ 

Top 
tcwll  
tcw12 
tcwl3 
ptn21 
ptn22 
ptn23 
ptn24 
ptn25 
ptn26 
tsw31 
tsw32 
tsw33 
tsw34 
tsw35 
Drift center 
tsw36 
tsw37 
tsw38 
tsw39 
chlv 
ch2v 
ch3v 
ch4z 
ch5z 
ch6 
PP4 
PP3 
PP2 
PPI 
bf3 
Bottom 

1446.6 363.8 tcw 1 
141 9.2 336.4 tcw2 
342.1 
326.5 
323.1 
1321 
31 8.2 
312.7 
303.6 
294.1 
279.7 
249.3 
169.2 
1132 

1082.8 
1030.6 
997.4 
980.8 
967 

956.9 
945.2 
931.9 
91 9.2 
906.4 
892.4 

865.9 
833.2 
81 8.2 
756.7 
730 

878.5 

259.3 
243.7 
240.3 
238.2 
235.4 
229.9 
220.8 
21 1.3 
196.9 
166.5 
86.4 
49.2 

0 
-52.2 
-85.4 
-1 02 

-1 15.8 
-1 25.9 
-1 37.6 
-1 50.9 
-1 63.6 
-1 76.4 
-1 90.4 
-204.3 
-21 6.9 
-249.5 
-264.6 
-326.1 
-352.8 

tcw3 
ptnl 
ptn2 
ptn3 
ptn4 
ptn5 
ptn6 
tswl 
tsw2 
tsw3 
tsw4 
tsw5 

tsw6 
tsw7 
tsw8 
tsw9 
chl 
ch2 
ch3 
ch4 
ch5 
ch6 
PP4 
PP3 
PP2 
PPI 

857 

845 
833 

82 1 
809 
76 1 
725 
689 

1 
557 

593 

605 
61 7 

64 1 

653 

892 

856 
844 

832 
820 
808 
760 
724 
556 
592 

604 

61 6 
640 

652 

688 

36 

12 
12 

12 
12 
48 
36 
36 
556 
36 

12 
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24 
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NRG-6/158.2 
(Ca-Cl) 

. ............. ..... 

_-._ 

............. . 

- 

molarity 

StreamAnalyzer charge balanced 
output Excel-derived recipes 

C a s 0 4  2.0086E-04 
NaHC03 5.5722E-04 

SD-W443.5 (neutral type) 
pH calc 7.79 
Na+l 2.980E-03 molarity 
K+ 1 1.023E-04 molarity 
Mg+2 4.81 4E-04 molarity 
Ca+2 1.203E-03 molarity 
CI-1 1.334E-03 molarity 
S04-2 1.020E-03 molarity 
N03-1 1.387E-03 molarity 
HC03-1 1.655E-03 molarity 
CO3-2 1.666E-05 molarity 

Na2S04 
MzS04 

NRG-W158.2 (Ca-CI type) 
pH calc 7.89 
Na+l 1.549E-03 molarity 
K+ 1 0.000E+00 molarity 
Mg+2 9.587E-04 molarity 
Ca+2 3.068E-03 molarity 
CI-1 5.21 8E-03 molarity 
SO4-2 1.655E-03 molarity 
N03-1 5.1 61 E-04 molarity 
HC03-1 5.572E-04 molarity 
CO3-2 O.OOOE+OO molarity 

4.9564E-04 
9.5865E-04 

UZ#16/1343.7 (alkaline type) 
pH calc 10.02 
Na+l 4.306E-03 molarity 
K+ 1 0.000E+00 molarity 
Mg+2 9.875E-05 molarity 
Ca+2 4.242E-04 molarity 
CI-1 
SO4-2 
N03-1 
HC03-1 

Uz#16/1343.7 
(alkaline) 

1.580E-03 molarity 
2.394E-04 molarity 
2.903E-04 molarity 
7.801 E-04 molarity 

molarity 

I SD-6/443.5 I molarity -1 

~ ~ 

pH calc 10.49 
CaC12 

H calc 
4.8 138E-04 

NaN03 
Na2S04 

2.9030E-04 
2.3943E-04 

I ~ a ~ 1 2  1 6.6708E-04 I 
5.3557E-04 
3.1585E-04 

NaHC03 1.6886E-03 

9.8745E-0s+ 5.3372E-04 
MgC12 
NaCl 

Na2C03 I 3.0034E-03 I 
C03-2 1.1 12E-03 molarity 
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TOUGHREACT mesh grid naming 

A l l  4 A l l  5 A l l 6  A l l 7  
A21 4 A21 5 A21 6 A21 7 
A31 4 A31 5 A31 6 A31 7 
A41 4 A41 5 A41 6 A41 7 
A51 4 A51 5 A51 6 A51 7 
A61 4 A61 5 A61 6 A61 7 
A71 4 A71 5 A71 6 A71 7 
A81 4 A81 5 A81 6 A81 7 
A91 4 A91 5 A91 6 A91 7 
AA14 A A l 5  AA16 AA17 
AB1 4 AB1 5 AB1 6 AB1 7 
AC14 ACI 5 AC16 AC17 
AD1 4 AD1 5 AD1 6 AD1 7 
AE1 4 AEI 5 AEI 6 AEI 7 
AFI 4 AFI 5 AFI 6 AFI 7 
AG14 AG15 AG16 AG17 
AH14 AH15 AH16 AH17 
Al l  4 A l l  5 A l l  6 Al l  7 
AJ14 AJ15 AJ16 A I 1 7  
AKI 4 AKI 5 AKI 6 AK1 7 
ALI 4 ALI 5 ALI 6 ALI 7 
A M I 4  AM15 A M I 6  AM17 
AN14 AN15 AN16 AN17 
A 0 1 4  A 0 1 5  A 0 1 6  A 0 1 7  

X-direction + 
A l l  1 A l l  2 
A211 A212 
A31 1 A31 2 
A41 1 A41 2 
A51 1 A51 2 
A61 1 A61 2 
A71 1 A71 2 
A81 1 A81 2 
A91 1 A91 2 
A A I I  A A I 2  
AB1 1 AB1 2 

Z-direction ACI 1 ACI 2 
I AD1 1 AD1 2 

AEI 1 AEI 2 
AFI 1 AFI 2 
AGI 1 AG12 
AH1 1 AH1 2 
Al l  1 Al l  2 
AJll  AJ12 
AK1 1 AKI 2 
ALI 1 ALI 2 
AMI 1 A M I 2  
ANI 1 ANI 2 
A01 1 A 0 1 2  

A l l  3 
A21 3 
A.31 3 
A41 3 
A51 3 
A61 3 
A71 3 
A81 3 
A91 3 
AA13 
A01 3 
ACl  3 
AD1 3 
AEI 3 
AFI 3 
AGI 3 
AH1 3 
A l l  3 
AJI 3 
AKI 3 
ALI 3 
AMI 3 
ANI 3 
A01 3 

A l l  8 
A21 8 
A31 8 
A41 8 
A51 8 
A61 8 
A71 8 
A81 8 
A91 8 
AAI 8 
AB1 8 
ACI 8 
AD1 8 
AEI 8 
AFI 8 
AGI 8 
AH1 8 
Al l  8 
AJ18 
AKI 8 
ALI 8 

AMI 8 
AN1 8 
A01 8 

A l l  9 
A21 9 
A31 9 
A41 9 
A51 9 
A61 9 
A71 9 
A81 9 
A91 9 
AA19 
AB1 9 
ACI 9 
AD1 9 
AEI 9 
AFI 9 
AG19 
AH1 9 
Al l  9 
AJI 9 
AKI 9 
ALI 9 
AMI 9 
ANI 9 
A01 9 

A l l 1 0  
A21 10 
A3110 
A41 10 
A5110 
A61 10 
A71 10 
A8110 
A9110 
AA110 
AB110 
ACIIO 
AD110 
AEI 10 
AFl lO 
AG110 
AH1 10 
Al l10 
AJIIO 
AKl lO 
AL I I0  
AM1 10 
AN1 10 
A01 10 

a1111 
A2111 
A31 11 
A4111 
A51 11 
A61 11 
A71 11 
A8111 
A91 11 
aa111 
AB1 11 
AC111 
AD1 I 1  
AE111 
AF111 
AG111 
AH1 11 
Al l  11 
aj111 
AK111 
a1111 
AM111 
AN111 
A0111 

A I  112 
A21 12 
A31 12 
A41 12 
A51 12 
A61 12 
A7112 
A81 12 
A91 12 

AD112 
AE112 
AF112 
AG112 

Chandrika’s mesh grid naming 
X-direction 

00001 
00013 
00025 
00037 
00049 
0006 1 
00073 
00085 
00097 
00109 
00121 
00133 

Z-direction 00145 
I 00157 

00169 
00181 
001 93 
00205 
00217 
00229 
00241 
00253 
00265 
00277 

-i 

00002 
00014 
00026 
00038 
00050 
00062 
00074 
00086 
00098 
001 10 
00122 
00134 
00146 
00158 
001 70 
00182 
00 1 94 
00206 
00218 
00230 
00242 
00254 
00266 
00278 

00003 
0001 5 
00027 
00039 
00051 
00063 
00075 
00087 
00099 
001 11 
00123 
00135 
00147 
00159 
00171 
00183 
00195 
00207 
00219 
00231 
00243 
00255 
00267 
00279 

00004 
00016 
00028 
00040 
00052 
00064 
00076 
00088 
00100 
001 12 
00124 
00136 
00148 
00160 
00172 
00184 
001 96 
00208 
00220 
00232 
00244 
00256 
00268 
00280 

00005 
00017 
00029 
00041 
00053 
00065 
00077 
00089 
00101 
001 13 
00125 
00137 
00149 
00161 
00173 
00185 
00197 
00209 
00221 
00233 
00245 
00257 
00269 
00281 

00006 
00018 
00030 
00042 
00054 
00066 
00078 
00090 
00102 
001 14 
00126 
00 1 38 
00150 
00 162 
00174 
00186 
001 98 
00210 
00222 
00234 
00246 
00258 
00270 
00282 

00007 
0001 9 
00031 
00043 
00055 
00067 
00079 
00091 
00103 
00115 
00127 
001 39 
00151 
00163 
00175 
00187 
00199 
0021 1 
00223 
00235 
00247 
00259 
00271 
00283 

00008 
00020 
00032 
00044 
00056 
00068 
00080 
00092 
00104 
001 16 
00128 
00140 
00152 
00 1 64 
00176 
001 88 
00200 
00212 
00224 
00236 
00248 
00260 
00272 
00284 

00009 
00021 
00033 
00045 
00057 
00069 
00081 
00093 
001 05 
001 17 
00129 
00141 
00153 
00165 
00177 
00189 
00201 
00213 
00225 
00237 
00249 
00261 
00273 
00285 

000 I 0 
00022 
00034 
00046 
00058 
00070 
00082 
00094 
001 06 
00118 
00130 
001 42 
00154 
001 66 
00178 
001 90 
00202 
00214 
00226 
00238 
00250 
00262 
00274 
00286 

0001 1 
00023 
00035 
00047 
00059 
00071 
00083 
00095 
001 07 
00119 
00131 
00143 
001 55 
00167 
001 79 
00191 
00203 
00215 
00227 
00239 
00251 
00263 
00275 
00287 

00132 

oo228 

.... .... 

00264 
00276 -4 

- _ _  
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From: Tianfu Xu [Tianfu-XuQIbl.gov] 
Sent: Friday, May 19, 2006 4:46 PM 
To: jmyers Q cnwra.swri.edu 
Subject: Re: TOUGHREACT KDATA = 4? 

Jim, 

I just got 4 runs for the sample problem 1 with KDATA = 1, 2, 3, or 4. I found level 
of output KDATA = 4 is the same as that of KDATA = 3. I did this sample problem 
some 6 years ago. I cannot remember why I used KDATA = 4. Usually I use KDATA = 
2. I suggest you specifiy value of KDATA acccording to TOUGH2 V2 manual. 1'11 
correct this for future course and sample problems. 

_- 

_ 
__ _ _ 

Thanks ! 
-- Tianfu. 

Tianfu Xu, Ph.D 
Staff Scientist 

Mail Stop 90-1 116 
Earth Sciences Division 
Lawrence Berkeley National Laboratory 
1 Cyclotron Road 
Berkeley, California 94720 

Tel: +1-510-4867057 
Fax: + 1-5 10-4865686 
Emai 1: Ti anfu-Xu_@ 1 bl .gov 
<!--[if ! supportLineBreakNewLine1--> 
<!--[endifJ--> 
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0.00000EO 3.6003+03 l.E+OO 5.E+OOdummy -9.806650 \ 

39999 9999000000000000020571003000 2.14e-5 2.334 0.0 \- 
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solute.inp 

'Integrated Tests 04/06: Quartz; pure water initial pH=7.78(notebook:780) 
options for reactive chemical transport 

constraints for chemical solver (3e10.4) 

Read input and output file names: 
ther-ympRla. diit ! thermodynamic database 
i ter . da t ! iteration information 
tec-conc.dat ! aqueous concentrations in tecplot form 
tec-min.dat ! mineral data in tecplot form 
tec-gas.dat ! gas data in tecplot form 
time.dat ! concentrations at specific elements over time 
Weighting parameters 

2 1 5 0.00 0 0 0 0 0 ! ISPIA,INIBOUND,ISOLVC,rcour,NGAS1,ichdump,kcpl,Ico2h2o,numdr 

1.00e-4 0.000 2.0 !sllmin, dlmin, stimax 

1.0 1.0 1.d-09 0.0 ! itime wupc,dffun,dffung 
data for convergence criteria: 

1 0.100E-03 300 0.100E-04 30 O.1UOE-05 O.OOE-OS 0.OOE-05 
!MAXITPR,?'OLTR,MAXITPCH,TOLCH,MAXITPAD.TOLAD,TOLDC,TOLDR 

writing control variables: 

pointer of noces for writing in time: 
00006000660013800282 
pointer of components for writing ( 1 5  per Line, 1515): 

pointer of minerals for writing 120 per line. 2 0 1 5 ) :  

default values of chemical zone codes f o r  grid blocks: 

chemical zone codes for nodes: 

nodes connected to gas supply (i.e.) atmosphere 

end 

15 4 1 1 1 0 1 ! NWTI,NWNOD,NWCOM,NWMIN,IWCOMT,conflag~=1:mol/l) ,minflag(=l:Vf) 

3 

12 18 

l l l l O 0 l l  

c 
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5/30/2006 chemical. inp 

'Integrated Tests 04/06: Quartz; neutral water initial pH=7.78(notebook:780)' 

...... __ -..... __ ... 

__L- --____ 

........ 
'DEFINITION OF THE GEOCHEMICAL SYSTEM' 
'PRIMARY AQUEOUS SPECIES' 
'h20' 
'h+' 
'ca+2' 
'mg+2 I 

'na+' 

I si02 (aq) I 

--- .-.. .- 

_- 
...................... - .- .............. 

- ---- 

.... 'cl-' . ................... ....... 

...... -..- .... 'k+' 

___ 'hCO3-' 
' SO4-2 

............. 
'no3-' 

- ' MINERALS ' 
I * ,  

- 

'gypsum' 0 0 0 3 
0. 0. 0. 
'calcite' 0 0 0 2  
1.06 25. 200. 
'microcline-b' 1 3 0 0 
1.78e-13 0 1.0 1.0 36. 0.0 0.0 0.0 
1.78e-13 0 1.0 1.0 36. 0.0 0.0 0.0 1.e-6 0 
0.0 0. 000.00 
'albite-low' 1 3 0 0 
7.08e-13 0 1.0 1.0 67.7 0.0 0.0 0.0 
7.08e-13 0 1.0 1.0 67.7 0.0 0.0 0.0 1.e-6 
0.0 0.0 0.0 
'anorthite' 1 1 0  0 
3.16e-15 0 1.0 1.0 67.7 0.0 0.0 0.0 
'smect-ca-call 1 3 1 0  
2.00e-14 0 1.0 1.0 58.6 0.0 0.0 0.0 
2.00e-14 0 1.0 1.0 58.6 0.0 0.0 0.0 1.e-6 
0.0 0.0 0.0 
'smect-na-call 1 3 1 0  
2.00e-14 0 1.0 1.0 58.6 0.0 0.0 0.0 
2.00e-14 0 1.0 1.0 58.6 0.0 0.0 0.0 1.e-6 
0.0 0.0 0.0 
'smect-mg-call 1 3 1 0  
2.0e-14 0 1.0 1.0 58.6 0.0 0.0 0.0 
2.0e-14 0 1.0 1.0 5 8 . 6  0 . 0  0.0 0.0 1.e-6 
0.0 0.0 0.0 
'illite' 1 3 0  0 
2.0e-14 0 1.0 1.0 58.6 0.0 0.0 0.0 
2.0e-14 0 1.0 1.0 58.6 0.0 0.0 0.0 1.e-6 
0.0 0.0 0.0 
'tridymite' 1 1 0 0 
3.45e-13 0 1.0 1.0 68.9 0.0 0.0 0.0 
'cristoba-a' 1 1 0 0 
3.45e-13 0 1.0 1.0 68.9 0.0 0.0 0.0 
''quartz ' 1 1 0  0 

0 

0 

0 

0 

0 

1 
I 
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4.52e-14 0 1.0 1.0 90.1 0.0 0.0 0.0 
'ste11/10-r02' 1 3 0 0 
5.66e-13 0 1.0 1.0 58.0 0.0 0.0 0.0 
5.66e-13 0 1.0 1.0 58.0 0.0 0.0 0 . 0  1.e-6 
0.0 0.0 0 . 0  
'heu1/10-r02' 1 3 0 0 
5.66e-13 0 1.0 1.0 58.00 0 . 0  0.0 0.0 
5.66e-13 0 1.0 1.0 58.00 0.0 0.0 0 . 0  1.e-6 
0.0 0.0 0.0 
'rnord/lO-r02' 1 3 0  0 
5.66e-13 0 1.0 1.0 5 8 . 0 0  0.0 0.0 0.0 
5.66e-13 0 1.0 1.0 5 8 . 0 0  0.0 0.0 0.0 1.e-6 
0.0 0 . 0  0.0 
'clpt/lO-r02' 1 3 0 0 
2.37e-13 0 1.0 1.0 58.00 0.0 0.0 0.0 
2.37e-13 0 1.0 1.0 58.00 0.0 0.0 0.0 1.e-6 
0.0 0 . 0  0.0 
' kaolinite ' 1 3 0  0 
1.ODe-13 0 1.0 1.0 7.1 0.0 0.0 0 . 0  
1.00e-13 0 1.0 1.0 7.1 0.0 0.0 0.0 1.e-6 
0.0 0.0 0.0 
'5102 (amor. ' 1 3 0 1 

0 

0 

0 

0 

0 

7.32e-13 o i . 0  1.0 60.9 0.0 0 . 0  0.0 
1.00e-10 0 1.0 4.4 0.0 0.0 0.0 0.0 1.e-4 1 
0.0 0.0 0.0 
'opalqroxy' 1 1 0 0 
7.32e-13 0 1.0 1.0 60.9 0.0 0.0 0.0 
'sepiolite' 1 3 0 0 
2.67e-14 0 1.0 1.0 58.6 0.0 0.0 0.0 
2.67e-14 0 1.0 1.0 5 8 . 6  0.0 0.0 0.0 1.e-6 0 
0.0 0.0 0 . 0 -  
'na1-103' 1 3 0 7 
1.013e-6 0 1.0 1.0 0 . 0  0.0 0.0 0.0 
1.00e-6 0 1.0 1.0 0 . 0  0.0 0.0 0.0 1.e-6 
0 .  13. 0. 
'kno3' 1 3 0 6 
1.00e-6 0 1.0 1.0 0 . 0  0.0 0.0 0.0 
1.00e-6 0 1.0 1.0 0 . 0  0.0 0.0 0.0 1.e-6 
0. 13. 0. 
'halite' 1 3 0 11 
1.00e-6 0 1.0 1.0 0 . 0  0.0 0.0 0.0 
1.0Oe-6 0 1.0 1.0 0 . 0  0.0 0.0 0.0 1.e-6 
0. 11. 0. 
'sylvite' 1 3 0 12 
1.0lle-6 0 1.0 1.0 0 . 0  0.0 0.0 0.0 
1.0Oe-6 0 1.0 1.0 0 . 0  0.0 0.0 0.0 1.e-6 
0. I ) .  0. 
'mg!;o4'  1 3 0 10 
1.0Oe-6 0 1.0 1.0 0 . 0  0.0 0.0 0.0 
1.0Oe-6 0 1.0 1.0 0 . 0  0.0 0.0 0.0 1.e-6 
0. 0 .  0. 
'k2so4' 1 3 0 8 
1.00e-6 0 1.0 1.0 0 . 0  0 . 0  0 . 0  0 . 0  

2 
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:L.OOe-6 0 1.0 1.0 0.0 0.0 0 . 0  0.0 1.e-6 0 
0 .  0. 0. 
'na2so4' 1 3 0 Y 
:L.OOe-6 0 1.0 1.0 0.0 0.0 0.0 0.0 ...... .. 

:!.00e-6 0 1.0 1.0 0.0 0.0 0.0 0.0 1.e-6 0 
0. 0. 0 .  -- 

' GASES ' __ .. 
0 0 0 0  ' * I  

' c02 (g) ' 0 
# * I  __ 
'SURFACE COMPLEXES' 
I * '  ............ ...................... 
'species with Kd and decay decay constant(l/s)' 

0. OdO __ I * $  

'EXCHANGEABLE CATIONS' 

I * 1  0 0 0 . 0  

'INITIAL AND BOUNDARY WATER TYPES' 
1 1  !niwtype, nbwtype, nrwtype= number of ini, bound, rech waters 
1 25.0 !iwtype initial, temp (C) 

ex. coef. ' ........... ............... master convention 

I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - _ - - - - - - - - - - ~  --____- 

....................... 

8- icon guess ctot 
I h20 ' 1 1.000d+00 1.000d+00 \ 
'h+' 1 0.6310d-8 -0.18618d-03 -- 

N7 'ca+2' 1 0.2000d-2 0.1203d-02 
A. 'mg+2' 1 0.65004-3 0.4814d-03 

'na+' 1 0.2600d-2 0.2980d-02 
'cl-' 1 0.3300d-2 0.1334d-02 
'si02 (aq) ' 1 0.1100d-2 O.????d-02 
I hCO3 - ' 1 0.3200d-2 0.16717d-02 

---- . 

-- 

by ................. 

-- 

------__ '~04-2' 1 0.1200d-2 0.1020d-02 
'k+' 1 0.2000d-3 0.1023d-03 ---_ 'no3-' 1 

0 
- ---_ 1 25.0 

icon 

, * I  

'h20' 1 
' h+ I 1 

_- >-------__ t ca+2 1 
' mg+2 ' 1 

- ' na+ ' 1 
I cl- 1 

- - P----2- 'si02 (aq) ' 1 
' hCO3- 1 

__2_ ' SO4-2 ' 1 
' k+ I 1 

1.100d-12 
0 . 0  

guess 
1.000d+00 
0.6310d-8 
0.2000d-2 
0.6500d-3 
0.2600d-2 
0.3300d-2 
0.1100d-2 
0.3200d-2 
0.1200d-2 
0.20013d-3 

0.13873-03 
0.0 

ctot 
!iwtype initial, temp (C) 

l.OOOd+OO 
-0.18618d-03 
0.12038-02 
0.4814d-03 
0.298Od-02 
0.1334d-02 
O.????d-02 

00.16717d-02 
0.1020d-02 
0.1023d-03 

.-.-. i--- 'nO3-I 1 1.100d-12 0.1387E-03 
I * '  0 0.0 0.0 

..................... /-------_ 

3 
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................... . . . . . . . . . .  - .  

' quart. z ' 1.00000 1 
..... ...... -. . OE-00 300. 0 

I * !  0 . 0  0 
................ I ............................................................................ I .................. 

'INITIAL gas ZONES' 
1 !ngtype= number of gas zones 
1 ! igtype 

'c02 ( 0 )  ' 3.163e-4 

.... 

____ -. . 

................ - _  I gas partial pressure' !at 25 C equil w/ atmosphere .............................. 

0 . 0  I * ,  __ .. 

I _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~  

..................... 'Permeability-Porosity Zones: .................. 

1 
1 ... 
'perm law a-par b-par tcwM1' .............. , .. ..,... ................................ 3 0.0000E+00 0.0000E+OO , : 

... 'INITIAL SURFACE ADSORPTION ZONES' 
0 
' zone ad.surf.(m2/kg) total ad.sites (mol/l)' 

!ndtype= number of sorption zones ............................. 

if Sden=O Kd store retardation factor' 

!kdtpye=number of Kd zones 

1 _ _ - _ _ _ _ - _ _ _ _ - _ _ _ _ - _ - - - - - - - - - - - - - - - - - - - -  __ 
'INITIAL LINEAR EQUILIBRIUM Kd ZONE' 
1 
1 ! idtype 

..................... , .......................... . 

_____ 'species solid-density(Sden,kg/dm**3) Kd(l/kg=mass/kg solid i mass/l' 
0.0 0.0 

.............. if Sden=O Kd store retardation factor' 
! * I  

'INITIAL ZONES OF CATION EXCHANGE' 
-__ 0 !nxtype= number of exchange zones 

' zone ex. capacity' 
( _ _ _ _ _ - _ _ _ _ - _ - - _ _ - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~  

' end 
......................... 

_____.._ 

................ , .......... 

_-_ 
........................ 

-_..____ 

. .  . .  .................. ,,. ... 

___ 
........................ . . . . . . . . . . . . . . . . .  

............... ............ ................................. 
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flow. inp 7/31/2006 

# Integrated Tests: Qtz; pure water 
# ROCK1 = Medium quartz sand 
# init pH=7 
# T=25C 
# (notebook:780) 

- 8  
rock1 2 2000. 0.430 0.1000E-100.1000E-10O.lOOOE-10 2.700 840.0 

ROCKS----l----f----2----*----3----*--4----*----5----*----6----*----7----*--- 

0.350 0.0000 
7 0.627 .lo45 1.000 0.000 
10 0 .. 627 .10451.480OE-O3 1.00e-7 1.00 

topbd 2 2300. 0.2000 0.6026E-100.6026E-100.6026E-10 1.660 
0.1000E+31 

1.660 1.00 
1 0.2000 0.3000 0.7000 0.8000 
1 1.000 

0.350 0.0000 
botbd 2 2000. 0.430 0.1000E-100.1000E-10O.lOOOE-10 2.700 840.0 

7 0.627 .lo45 1.000 0.000 
7 0 I 627 .10450.1480E-020.100OE+13 1.000 

atmos 2 2300. 0.2000 0.0000E 30.0000E 30.0000E 3 1.660 
0.1000E+31 

0.0000 
1 0.2000 0.3000 0.7000 0.8000 
1 1.000 

~~~~~----1~0~~(20)-2----*----3----*----4----*----5----*----6----*----7----*--- 
- 8  

-8 

-8 
pARnM----1----*-12345678901234567E901234----*----5----*----6----*----7----*--- 

29999 9999000000000100020671005 2.14e-5 2.334 0.0 
0.00000E03.15576E09 1.00e+00 3.1536E04dummy 9.806650 

0.101325E+06 0.1099000000000E+02 0.2500000000000E+02 
1. E-05 

TIMES----1----*----2----*----3----*----4----*----5----*----6----*----7----*--- 
-8 

1 5  
3.15E+05 3.15E+06 1.583+07 2.21E+07 3.153+07 3.15E+08 6.313+08 
9.46E+08 
1.26E+09 1.58E+09 1.893+09 2.213+09 2.52E+09 2.84E+09 3.15E+09 

~ ~ ~ ~ ~ - - - - 1 - - - - * - - - - 2 - - - - * - - - - 3 - - - * 4 - - - - * - - - - 5 - - - - * - - - - 6 - - - - * - - - - 7 - - - - * - - -  
-8 Real Vf 
00001 rock10.1250E-030.250OE-02 

00013 rock10.1250E-030.000OE+OO 

00025 rock10.1250E-030.000OE+OO 

0.2500E-010.2500E-01-.2500E-01 

0.2500E-010.2500E-01-.7500E-01 

0.2500E-010.2500E-01-.125OE+OO 

/-- _ ....... . 

J *e---- 
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E- 
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INCON - -  INITIAL CONDITIONS FOR 54 ELEMENTS AT TIME 0.315360E+14 
BTOOl 11 1 0.0 

0.101325E+06 0.10785000000008+02 0.2500000000000E+02 

ENDCY 

ROCKS----l----*--- 
-8 
topbd 2 2300. 
0.1000E+31 

1 0.2000 
1 

botbd 2 2300. 
0.1000E+31 

7 0 . 3 9 0 0  
7 0 . 3 9 0 0  

-2----*----3----*----4----*----5----*----6----*----7----*--- 

’ 0.2000 0.6026E-100.6026E-100.6026E-10 1.660 

1.660 1.00 
0.3000 0.7000 0.8000 

1.000 
0.2800 0.5370E-170.5370E-170.537OE-17 1.350 

1.5600 0.70 
1.000 

0.5800E-060.1000E+13 1.000 
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Jim Myers 

From: Tianfu xu (Tianfu-Xu@bl.gov] 
Sent: Monday, July 03.2006 3:33 PM 
To: jmyers@cnwra.swri.edu 
Subject: Re. Capillary Pressure ICP = 10 

Jim, 

ICP = 10 is a recent addtion for Yucca Mountain Project. was not described in standard TOUGH2 manual. I took a look the 
source code (in t2f.f file, see below). It's a modified van Genuchten Capillary pressure (Pc) function. For the original 
van Genuchten curve, when Sw is getting small Pc is fetting infinitive. Here using a linear extraplolation when SW <= 
Swir. 

Eric: Sonneththal and Yu-shu Wu knows the details. For further information, you can contact them. 

-- Tian& 

-_----..-----__--__------------------------------------------------------------------------------ 
99 SLX=SL 

C 
c come here for linear extraplolation at Sw <= Swir 
c icp=lO 
c cp( 1 ,nmat)=m, v.G parameter 
c cp(2,nmat)-Swir 
c cp(3,nmat)=alpha, v.G. parameter 
c 
C 
c cp(5,nmat)=Sls 

c.p(r),nmat)=e, small number (defaul=l .e-5), 
for Sw <= Swir+e using linear extrapolation 

C 
IF(SLX.GE.CP(5,NMAT)) GOT0 1161 
IF(SLX.GT.(CP(Z,NMAT)+cp(4,nmat))) then 

Jim Myers wrote: 

Tianfu. 

I have been working through sample problem 4 and for the capillary pressure function for the first ROCK type the 
ICP value = 10. I do not see a description of this capillary pressure function in the TOUGH2 user's manual. Any 
help you can provide is appreciated. I have attached the flow.inp file for your information. 

All of you help is greatly appreciated, If there is someone else that I can contact with flow questions please kt me 
know. 

Thank you. 

Jim Myers 
Geosciences and Engineering Division 
Center for Nuclear Waste Regulatory Analyses 
Southwest Research Institute 

Fax: 210-522-6081 
Ph: 210-522-6650 
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