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x Iy Iz temp _ [cappres |h temp [cap-pres ] ]
2.72] 0.50| 342.10 132.80( 8.31E+07| 6.97E1 131.30 -usem 288E011” ™\ , 03
2.72[1.50] 342.10 131.70[ -5.57E+07| 7.27€-01 130.10] -2.46E+08|  2.87E-01 ] i h T
2.72{2.50{342.10 129.50] 4.21E+07| 7.85E-01 127.90| -248E+08 _ 2.85E01 ; ;. ] '
2.726.00[342.10 121,80 -7.05€+08| 9.80E-01 121.50] -3.90E+08] _ 9.70E-01 o 1 o2 ol i  Em—
2.72[8.00{342.10 1.20E+02] -1.38E+06] 9.02E-01 119.90] -2.52E+05] _ 0.99E-01 » UL SN A1) S S )| e
| 272/0.50 1.38E+02 -8.4TE+07| 6.17E-01 135.10] -2.48E+08| 2.71E-01 : 10000 100000 1e+06 le+07 le+08
2 72]1. 1. T .TEE+0T] 6.426-01 133.90] -2.48E+08|__ 2.706-01 %
2.72]0.90] 343.40 137E+42] 9 136 +07] 5 95601 136.00] -2.46E+08| _ 2.726-01 ‘ .
2.728.00[ 304 90 1198+02] -2.56E+06] .85E-01 118.70/ -5.65E+05] _ 6.97E-01 ~A?‘ Capillary Pressure (-Pa)
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k n Effect of Vapor Pressure Lowering on Relative dity Lot Vojd -t per1s=d. dl “ Cesspen D 7Z15zen S
I ? e L=/890 2 — ~MESSPge: ! Feol 7 2% 22~ 7 Bdecbzze~ ¥
4 ) 1 DT VIS~ BY QdQO/ cccopglepn a7 Aopres K2
J_ L R A [ R EE ++'H+ """
_L — . 0.9 _ ,,,,, ‘D’- ———————————————————— + b NEw Por o a/c/ A i —,Pe/‘ru —yanQs. bt — TDo2Zvmc
ik ] /40,,,7/4,/.5,,/ Qe/ b . To "ot -tow-pPeras. bt EXsLT wA Greccy Zec o
08 4 AN G ARG AT b SRR = : ‘ 5 :
| 2 : 34/ 1\ z‘csz‘/c /L S’cu)J‘f fanbda OF 1478 7x o FRAczcec (( I8w) Sc7 T
J S ey PHS ""/"“ ''''' FAREE S S ofd ypy eSS (75P2 93/ 9C)
R‘ AIE 0.6 —i” rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr il i . e X ;
e T T T O e 12-1~F7 | Bur ' o /d-fo. = poras-vanls. det ~ FZrZspso g7 /073
I NS os E IS R S S SRS R B . Toeszels Chlv 7ins= S92/ s
4 “ 0.4 F i e e e
1_1 ;l\ 03 E : rrrrrrr :. 777777777 i 77777777777 7777777777 [ ‘ 777777777 j 7777777777777777777 ‘: ,,,,,,,,, /‘/Eb/ zu"’ : ltD/d = 7‘(' [ Il"" v - Clln Py ({L__f _— ID@)’/QIC T TO
1 N I B T + + + 5 v o [d- /sw“lf)@/‘-aé— vou§g odet ! r¥erneT TPA 3 ()
0.2 = T | {’]"[";".";"-”]’E =T .-,- T f':”'-"[' T .| Tt T || """ _ | C
'L § 06 065 07 075 0% 085 09 095 I Bacecase virerSvsco oo ChHay anClar
If r/{/) /9 _— 1,79
i RH (VPL = ON) A (€T TN
I J Old Values (TSPA ‘93 & ‘96) | New Vam
i} 11-26-9 4 Ror ok pern ot ' cltsEn D TTres 700 g5 ) 208, ) LN - N—
1 M f":. (ELY 92S. AMESSSAec b of l//-’ /JBSC n Au?‘ﬁ' v - ;{/’\gr\ \3 .
07636 N 0.667
L THZs por RePuicesr T5(4 §3 /gr YtrewoF TS 0139 "\‘, Al
. ) " 0.12
4 NATATY LPCOMEBH T T (o T TH uAtee Py T4 3./ {{\\ ohots % 050
I ML ~1 6T | 2131E-18 2.0E-19
i PETRS - S 39E-12 8.0E-13
I A Rur tofd- {Sw —pemtr, dof Al TSw FRpr7n (
b /& LuES S UPGen SHLoES ([Pony  TPE D 3. \‘\i 0593 0.231
Iy LaLees o MATELZX +ﬁ94¢-7¢4&" PRmpn3ze 77— ZTHSE < 0.7636 0.667
§ LrE7 47 TSPE /7/f{’ vaioes. Bow on [CrFc7 T 'Q;\ 0.331 033
; 0.0018 0.001
iy ( matrix permeability 1.118E-16 2.0E-14
; //l o &/br /ho /3 “\C% /3 dé s fracture permeablity H 39E-13 8.0E-13
i y 7 ! CHnz
I p - van Genuchten lambda - 0414 0.565
n ll-27-77 “ofd ~tw=pevas. it cLEHen O Terere P SS L 12 202 e, matrix
i 7 v - - 7 , van Genuchten lambda - 0.7636 0,667
" N A n ESSAGE. - TEapLLrTvl i RETOY TA43Ls (ook-o P P¥45 fracture
| ! 4 ) matrix porosity 0.306 0.32
i B — 1 fracture porosity 0.0018 0.001 s ]
VEW Qur s “old-tow-pernsd, dul ' — Thovrzese 702 i TSITETS S0e1d
- : S ]
Excelr ‘tpveal’ crfgedFon ¢/,”7§g L.

Saad
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METRA TP 7 "o ld-dsw = perns-vanGs. Jat

y O ,/b.ne/b i/‘a/s /;ce,jZJ,l/o/J- neo’

i m———

e T o

Simulation of Yucca Mountain

Drift Scale

AL 1t-(-17

: Attempting £o isolate reason for crashes. Run "5,5-old-1.dat" ran to
10,000 years in 66,349 CPU sec.

:+ Identical™o *"5.5-old-1.dat" except all the TSPA ‘93//95 values
: been replaced by value from TPA 3.1.1 basecase - except values of

Type swirm rpmm alpham
9 Linear 0.00 0 0
L2 22222 2 2]
Fracture
LZE XXX 222
10 van-Gen 0.080 0.4400 5.8e-7
0.040 0.764 1.305e-5
6 : blank line to end pckr data
EXZXZ22ZS RS2 S S )

Debug options

IR 22 2222222 ]

Ve (L7

0.005

<
o0

0:139 1.8e-3 1.0e-12 1.0e-12

17

. N : TSw matrix and fracture permeability and van Genuchten parameters. These kept at TSPA value Debug 1
———
> 7 0
! 29 November 1997 :
X gt RN AR T AR TR NI N
: This uses material properties from the TPA basecase prior to 9/22/97 Thermal properties
: (TSPA 93 & ’'95 values). See notes from Rui Chen, tables on printout — CoREARERERARINRAASRTRE
: dated 9/17/97. : no = sequential number of data set
: rho = rock density (kg/m"~3)
: Initial conditions from steady state run: 5.5ss-old.dat - modified so ey : cpr = rock specific heat (J/kg-K)
N initial saturations of drift and WP = 0.001 (gas sat = ,999) : ckdry = thermal conductivity of dry rock (J/s/m—K)
: 3 : cksat = thermal conduc;ivity of liquid saturated rock (J/s/m-K)
RSTART 0 : crp =~ pore compressibility with pressure at constant T (1/Pa)
: - . crt = absolute value of pore compressibility with pressure at constant T {1/pPa}
XYZ = 1 table look-up,; pref = ref. press. : tau = tortuosity for binary diffusion
: RADIAL = 0 correlations; tref = ref temp. cdiff = vapor-dir diffusion coefficlent, (m~2/s)
H OTHER ; cexp = exponent for binary diffusion
: enbd = enhanced binary diffusion coefficient
:grid geometry nx ny nz ivplwr ipvcal iout pref tref href
Grid  XYZ 8 6 23 1 0 3 Q ~ Thermal-prop
: : no rho cpr ckdry cksat crp crt tau cdiff cexp enbd
Monitor 433 1 2.580e+03 728. 1.69 2.23 0 [} .5 2.13e-5 1.8 0.
: . . 0. 0.81 0 0 .5 2.13e-5 1.8 0.
1'#.;;;;;;;;;;';"‘i’t;;t;;:";.;t:"QQ‘itiﬁ'.thi'ttttilﬁttiﬁtﬂtt'tﬁ g ;ggg::gg ;i: zgz 2.78 0 0 .5 2.13e~-5 1.8 0.
: - umber erial types 4 2.580e+03 948, 1.28 1.69 0 0 .5 2.13e-5 1.8 0.
: type = the characteristic curves (Van—Gen, Linear, tabular, and corey) 5 2.580e+03 488. 0.84 1.11 V] 0 .5 2.13e-5 1.8 0.
: swirm -v::tggﬁﬁi:t:nI;g:::e:atu;:t1:ntfgr the matrix | 6 2.580e+03 526. 1.42 1.88 0 0 .5 2.13e-5 1.8 0.
: rpmm = er r matrix 7 2.580e+03 le+B 1.69 2.23 0 0 .5 2.13e-5 1.8 0.
: alpham = Van Genuchten parameter for matrix
: swext = liquid saturation below which the capillary pressure is calculated based rrRNsReNRRATRARRARNER
H on the slope dPcw/dSw evaluated at SWEXT. Backfill material
: sgc = residual (immobile) gas saturation, fraction AR AR AR AR AR Hn s / 0’)
: iecm = Equivalent Continuum Model (ECM) formulation (0 do not invoke, 1 invoke, 2 ECM with -—
: awirf = residual liguid saturation for fracture, fraction / =
: alphaf = parameter in Van-Genuchten equation for fracture (1/Pa) ¢ - —————————
: phim = matrix porosity (fraction) 8 2.580e+03 840.0 0.26 0.49 0 0 1 5 1.8/70.
: phif = fracture porosity (fraction) . e R PR EARRRANE
: permm = intinsic matrix permeability (m~2) zoeaew —
: permf = intrinsic fracture permeability : Metal Waste Package
: CRRRREN AN R A ARk d N
Pckr :relative perm and pc keyword -
: i type-curv swirm rpmm{lamda) alpham swext sge iecm | 9 7.800e+03 450.0 56.0 50.0 0 0 -5 2.13e-5 1.8 0.
swirf rpmf {lamda) alphaf phim phif permm permf —
(TCW) ] kAR
1 Van-Gen 0.021 0.3830 7.907e-7 0.0 0.0 1 “ Alr [E——— ]
0.040  0.764 1.23e-3  0.087 0018 2.083e-18 3.9e-12 [ 3 owmeRt
(PTn) : :
2 Van-Gen 0.154 0.578 5.559¢-5 0.0 0.0 1 N 10 1.2 57.4 20.0 20.0 o 0 .5 2.13e-5 1.8 0. R
0.040 0.764 1.40e-3 0.421 .0018 3.879e-14 3.9%e-13 ‘\\\
{TSw) , \ T2 21T
3 van-Gen 0.045 0.444 1.355e-6 0.0 0.0 1 . : Fr:ff?:f P ———————
0.040 0.7636 1.22e-3 0.12 .001 2.131e-18 3.9e-12 e
(TSv) : N ———
4 Van-Gen 0.118 0.551 2.193e-7 0.0 0.0 1 u\\\\‘ .11 2.580e+03 840.0 2.10 2.78 0 0 .5 2.13e-5 1.8 0.
0.040 0.764 1.31e-3 0.065 .0018 9.967e-19 3.9e-12 6 s —————————
(anvz.n—G.n 0 097 0 593 2 786 6 0 : S22 222222 RR2RRSR 22X 222 sl ld
0.040 0.764 ey i o1 s \ Define size of grid-blocks
CHnz - . .22e . 1 .0018 1.)J8e-16 3.9e-13 oy L AR ERR AR R AN AN AR RN IR F AR RAR
m (cHnz) : igrid = grid-type (0 - block centered, 1 - point-distributed, 2 - boundary node at the surf
4 - : dx = block sizes in x-direction
f = \\\ : dy = block sizes in y-direction
6 Van-Gen 0.121 0.414 5.943e-7 0.0 0.9 : dz = block sizes in z-direction
ﬁs\\\ 0.040  0.764 7.30e-4 0.306 .001 .617e-38 3.98-1 ————— ————————————.
igrid w re
. AENRERRRAR RN TR R AN 4& DXYZ 0
1! Backfill material {(dx(1),i=1,nx) X
\ CE R R AR AR R AR RS EN 0.4 0.4 0.4 0.5 0.515 1.0 3.0 4.785
7 Van-Gen 0.01 0.7000 1.106e-5 0.0 0.0 1 - —————" : (dy{3),I=1.ny) ———————
‘ 0.04 0.764 1.305e-5 0.50 1.8e-3 3.9e-14 3.9e-12 1.1, 1. 2. 2. 2.
(dz(k),x=1,nz) nmmea———————rr
m\! L ARRRRIE R R AR AR RO RN o ————— 4%.0 50.0 53.0 100.0 60.0 30.0 3.785 0.715 0.7 0.4
\\\\\ : Metal Waste Package ] 0.4 0.4 0.4 1.415 7.785 30.0 60.0 30.0 8.0 40.0
AR ENRER R R IR RN NN . T 41.0 60.0 61.0 ———————~w"-——1
8 Van-Gen 0.0001 0.4400 5.80e-7 0.0 0.0 ] PhiK
QPJ 0.0001 0.764 1.305e-5 0.0 0.0 0.0e-99 0.0e-99 : 11 12 31 32 k1 k2 iist ithrm vb por permx permy Ppermz - poIkm permm
N ———————————— 1 8 1 6 1 1 1 7 0. : TCw = huge heat capacity, heat sink e
ST 2] 1 8 1 6 2 2 1 1 0. : TCw
Adr e 1 8 1 6 3 3 2 2 0. : PTn e
rraes - 1 8 1 6 418 3 3 0. : TSW
9 van-Gen 0.0001  0.4400 1.35%e-6 0.0 0.0 1 1 8 1 61919 4 4 0. ¢ TSv
0.0001 0.764 1.22e-3 0.139 .0018 2.131e-18 3.9e-12 e ————————— ;




12~/~92 1 81 62021 5 5 0, : CHnv A’é /Z - —? 7
+ 1 8 1 62223 6 6 0. : CHnz - - -
: Y & 4 _ %t ]
,“UQ/ : MOTE: Drift, Waste, & Backfill have the rock properties (list) QV‘/ /e</ef8 - t{a‘:{ — L7 T 7[@_5716/‘ ofot
H of T8w (3) but their own thermal properties. Residual saturation M
: of drift reduced so it can dry out. ~ _— ﬁ —-— m
; = EXc=P7 kSSTHOAL St7 LA T Ze
. 1 5 1 6 814 9 10 0. 0.99 1.0e-14 1.0e-14 1.0e-14 : Drift (“air") ; ( ) ~ v > o\
1 2 1 31013 3 9 0. 6.0 0.0 0.0 0.0 : Waste Package F) oy E7 T - (=% I~ - */ b\
1 5.1 614 14 23 8 0. : Backfill/Pedestal/Floor y 5 { P/ S 4 %CR 4 m \.:\\\\
1 8 1 62323 6 6 1.0E12 : Sink for water : /A /6 ~/ - 3 f/e_ _'L
: (i - 3 v-ﬁC/’ ‘ Lo e S
Init 5.5ss ;
A ~ % ——
b :Equil depth pdepth tdepth tgrad param jequil ;
m . o :Equil 684 101325  23. 0.02047 0. -1 I?.“l"??
: TR ' [/
. i
Recurrent : Mo Lov o/d-fsw - P~ veChn . df* CRASHeD 47
| : w—f — ~
Source 1 0.0624 1.  ohikoenrS o froton [T 2resTer s BEE F2 235 S, ASstee
: isl is2 jsl js2 ksl ks2 istyp . 7 P4
I 8 1 6 1 1 12 OM256E+1 0.1036E+04 . 1 7‘ ; . . f
: MOTE - infiltration rate calculated as kg/(s-m"3) 0.1410E+11  0.9655E403 f 2R < et ¥ el o < g”c :
: per unit pore volume. 10.0 mm/yrf: 8.09E-08 gi?g;g:ﬁ ggizfg:gg / 2 / N ¥
T 1208 AaeEe —= 0.1991E+11 0.7463E+03 v &R e /d =St =cha . bt b Z 74
. BKIP 0.2234E+11 0.6821E+03 , i P - / ;
. 1" e —— o borad
:Power decay data from Randy Manteufel, 4/25/96 T— gggg;zzﬁ ggg;i::g; i ,PV K e < H 460 l?-"‘ﬂ % L9 :é— ~ o« ﬁ-’x 772"/
ts I8 ks istyp 0.3156E+11 0.5179E+03
— 12 13 1013 32
0.3541E+11 0.4650E+03 ;
0.3156E+06 0.B469E+04 0 3973Ee11 0.41748+03 m
0.9467E+07 0.B423E+04 . : : 4 Q { - « —_ - . .
~  0.1578E+08 D.8391E+04 i 0. 4458E+11  0.3746E+03 ) Vad feﬁl(e‘ DA CRASHEDN AT 7 ZAcS7c //S
0.3156E+08 0.8314E+04 g-:ggg*ﬁ gggg:g:g; \ f_ P 7
+ R o~
N . + . : = f
033738108 0.0276504 ~— 0.6297E+11 0.27138+03 /182 12$ A
0.4458E+08 0.8253E+04 0.7065E+11 0.2519E+03 ; ! _ . X
~ 0.5002E+08 0.8228E+04 e 0.7927E+11  0.2335E+03 : TS TANE — [} 4 Tester ~dt
0. 3612E+08 0. B1998+04 0.8834E+11 0.2172E+03
) : 0.9979E+11 0.2049E+03 \ - i ;
0.6297E+08 0.8168E T~ an <s fe~
0.:::5:+08 0_8131318: e §.1120E+12 0.1961E+03 - J7e o ¥t ?d S\—C{s-f
0.7927£+08 0.8089E+04 0.1256E+12 0.1877E+03 1
- 0.8894E+08 0.B043E+04 o 0.1410E412 0.1797E+03
0.9979E+08 0.7993E+04 0.1582E+12 0.1719E+03
’ ) 0.1775E+12 0.1630E+03 . \
3'{32:133 g';:%g:g: —— 0.1991E+12 0.1545E+03 12.3,.?_?__
. ) 0.2234E+12 0.1465E+03 3
0.1410E+09 0.7810E+04 - it ”; -
0.1582E+09 ©0.7737E+04 . 0-2507E+12  0.1389E+03 ﬂvﬁl a/<[ ~-/¢u, - - V-(‘_An . o‘g‘ ﬁ/ﬁ/ 7o CornALs e
0.177SE+09 0.7658E+04 gg:;zgﬁg gi;i;gjg: » = -~
. 0.1991E+09 0.7572E+04 : ’ ,ao ya oy 77Re T = 7‘ - Lol
0.2234E+09 0.7477E+04 —- 0 ’ c L Ere ot . a7 Loz S?S &3
0.2507E+09 0.7355E+04 ; | .~/ - /
028132409 0.7224E+04 . | MOSKIP : I‘o'«“? (% 6"/_3 7’/ cc'/Bc{/’ o - e
0.3156E+09 0.70B4E+04 output A1 -1 § T = Py
0.3541E+09 0.6936E+04 0 k ) ][ / d {, - -
0.3973E+09 0.67B0E+04 - v LesterS. oa CRLASH ) ar ST RY 2
0.4458E+09 0.6615E+04 : 1“°i" neytnmn newenmx - .
0.5002E+09 0.6443E+04 Solve T A /cm‘g 934 7‘: 0.2A7273 =S
g::g;:g:gg g'gggggig: MAUTO-step DPMXE DSMXE DTMPMXE  DP2MXe ) i V4 o
0.7065E+09 0.5802E+04 AUTO-step 5.0E+4 0.03 5.0 l.e4 ) Y
0.7927E+09 0.5571E+04 i = ,42: 44 3 ;"?
: TOLP TOLS TOLT TOLP2 TOLM TOLA TOLE ﬂ u . ‘e
0.8894E+09 0.5326E+04 L - . . - _ _ 6 ~N A )( &, - > =
0.9979E+09 0.5059E+04 \ ’%‘olr 1. 5.e-4 S5.e-3 1. 1.e-3 l.e-3 1.e-3 1l.e-12 1l.e-12 l.e-12 - y 2 a
0.1120E+10 0,4793E+04 - ) -
0.1256E+10 0.4541E+04 Limit denx dsmx dempmx dli‘z:’; ‘;tZEgd;m’éSic“"“‘x Livp }u-/\ Se7 7o 1 /c;") T-S7chr o F & (eFK)
0.1410E+10 0.429BE+04 (\3’“” e : : : : : | - ~
0.1582E+10 0.4002E+04 : i
0.1775E+10 0.3675E+04 \_\_ B target dt dpmx dsmx dp2mx dtmpmx "
0.1991E+10 0.3393E+04 . il - 't o
0.2234E+10  0.3126E+04 ._“\' N l;ri“t all at every target time 24— Z&Sl‘—ecs - i@ff ( ﬂjﬁm A7 T Z72&3 éép,#: ZS é I, /& & 2SS .
i 0.2507E+10 0.2880E+04 ‘
0.2813E+10 0.2666E+04 - £ IQ i, e — v ¢ )
0.3156E+10 0.2464E+04 ~ layer 9, lst element - air above heater J - W Tl 1[‘!/7[(_5 CHEbSen £pray I D £,
; 0.3541E+10 0.2273E+04 = layer 10, 1st element =~ top of heater L 7 T L] 7
‘ - . - - from heat —_ . —_—
s 0. 3973E+10  0.2093E+04 layer 12, 6th element = drift wall across from heater ‘ o — 7 S/(I DS’C"J-’f M— [L“ﬁ‘ '\7?_
0.4458E+10 0.1925E+04 385, 433, 534, 582 ¢ = 1
0.5002E+10 0.1767E+04 et 10 W\\k \\‘\\0\0\
0.5612E+10 0.1623E+04 —;;-:ll'yl 1.0E+01 . »
0.62978+10 0.1523E+04 : o it — 4 3
Time{y] 1.0E+02 1 74, - E — —
e 0.T063E410  0.14208+04 — Timely] 1.08%03 [T -o0-77 lesferS . dat CcRBHeN D T presiel/E 77
) ° Time(y} 1.0E+04 -~
i 0.8894E+10 0.1255E+04 . ~ . 2 . -
0.9979E+10 ©.1179E+04 : ‘ -Ap" 7( ~ q: 63; Xt 1/19 M ESSAGH ! ! /“ﬂ@/'dé/‘é‘ /c, scr._! q
. v w L~ I" v 4
. \ /
Lable lok 2ue o, o Ifﬂfﬁm . A
W {
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4-23-9% 1 <=3-8
&\‘r’z_,. NEX McTRF Cooc 2 nelre  dem - Ae CALCCUATZE HArT [peons [or  1-D e Tet
N Dol cecTzrvvwm roder -~ FLRICTAS & qp7o70 S Lque 47 Zs+S
AN
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L 4| _ A bpen D O R 6L EcenerT7 Rers
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S NN NEY
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% NRNES ‘_I /
<N TCw12 6 11416 6.40e-12 &3 1 lem V
A3 3 v TCw13 3 6.41e-17 5.76e-12 N
| Vg PTn21 3 2.40e-13 - < -
%3 Y ) 3 230015 - ( T 2 7 T4 Arovr7 oF Power. S Ppa 260 BY
N od ™ ~
&\) Y !<:‘ PTr24 5.6 3.26e-15 . N DECATTl4 A4S = E. 967 K
N ‘f‘\\_ ) PTn25 10-16 | 44le13 - ‘l\’
NN TR TSwsl 3-4 16216 63le12 ™ LoD T ige [orpt DESTRA Acess Lo/>s ZT6r >
N ng N TSw32 35-45 | 614e15 4.22e-12 ' ~ B pw S
v C. S ng TSw33 6-45 9.86e-18 6.16e-12 7
PR TSw34 6-10 3.07¢-17 401e-12 ‘N — P
Towas €0-71 | 751e18 695¢12 VS De§ Ty 3 PT Tx [0 SPec1ry 74
TSw36 90-106 | 9.15e-17 40112 Portth THAT (ST& Ay TIELe vSErS Lot /.Jﬁ),
TSw37 18-30 | 324e-17 4.01e-12 e 6 REL)
CHive 25-30 157¢-12 724e-13 = i
CHizc 25-30 | 5.62¢16 1.00e-13
> -, —— ‘ - N
CH2ze 13-19 | 20318 247613 ’ SoL vE [or Hen7 [AcTer £ (Scan)
CH3zc 2.5 | 20818 247¢-13 :
CHdzc 17-20 | 547¢18 1.00e-13 - : 5
PPvp ®-5% | 10lel6 30le14 i £_B-TTEY oyt 83 pw
PP2sp 0-10 6.11e-17 1.00e-13 1 LA _ltm e e
1 N 3 £ 'l 6 3\ ->
wolE~ PErAEHBILIT ZES T¥ TARLE ABoys wws 1 E = c- (%) LIE Y o -
poT vSEd T MERA. for ALIST T74 o2 Nyp f4v ez } (£.469%) 1017
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RELow . T LPITS Fe Power TupT = W [ =)
= J




swirm = irreducible liquid saturation for the

) matri
4 TPl = Van Cenuchten parameter for matrix *
alpham = ‘{nn Genuchten parameter for matrix

S =24
[
vsS o~ ! ME et o= F° * lquia L
o 725 A i swaxt - qu. saturation below which the capillary pressure is calculated based
(! T/t{ -5 Z 4 ceZ ? z ‘ ey e 3 on the slope dPcw/dSw evaluated at SWEXT.
—_— - —_— — : “sge - residual (imsobile) gas saturation, fraction
HeA7 (Lowee Twpo7) ~SS& ~wt 7ZFeo Aoty [.2 /b, +"fecm = Bquivalent Continuum Model (ECM) formulation (0 do not imvoke, 1 invoke, 2 ECM with
7 td ﬂ—qb_/_._..——m--—-«m THEY seirf = residual liquid saturation for fracture, fraction
. 2 - N s : alphat = parameter in Van-Genuchten equation for fracture (1/Pa)
P;ﬂ_“? a/ +—E 2 (:'ch- VFTT YoierL RISES ). : phim ~ matrix porosity (fraction)
4 "}___/———"“""‘"’“" : phif = fracture porosity (fraction)
: permm = intinmsic matrix permeability (m"2) O
~. -~ .._/_________.,__.__...... : parmf = intrinsic fracture permeability
. -~ :
8’,‘-“{"&'7’#1-— i £ E \ —"I Pokr :relative perm and pc keyword &
— 120 71 ) e ~~ : 1 type-cury swirm rpmam(lamda) alpham awext  sgc iecm
I— O?‘?' f- s 33 /[u/ N P
s — _,,L_________________..___._ b t {TCwll - matrix) U
ﬂﬁ/ﬁl‘() / B o 1 1 van-Gen 0,021 0.232 1.17e-6 0.0 0.0 0 ‘
4c AL ‘ )
N~ Z Q\ v T ] : (TCwil - fracture) T
}“ 2 Van-Gen 0.04 0.492 2.95e-4 0.0 0.0 0 N
AT — LR
Q\\&,‘ : {TCwl2 - matrix) \h
‘\J d 3 Van-Gen 0.021 0.236 1.32e-6 0.0 0.0 0 P >3
F. - . 8 3 - Iy > 3 {TCwl2 - fracture) \
— y4 4 Van-Gen 0.04 0.492 2.95e-4 0.0 0.0 1}
KIS 4 f 4d S— \
8. we (16 n3) Y042 : - (TOv13 - matrix)
LY 7 v ,15 5 vaa-~Gen 0.021 0.427 6.46e-7 6.0 0.0 0
3
1 {TCwlld - fracture}
. ¢ Ven-Gen 0.04 0.492 $.12e-5 0.0 0.0 (]
s
H i type-curv swirm rpmm(lamda) alpham swext sgc 1-7- D ¥ s
, /X
UnT ! v - ‘ : (PTR21 ~ matrix) f/' LA AR A 4
17 FM AE T b= D dA — Y 7 van-Gen 0.154 0.231 3.80e-5 0.0 0.0 ‘/ ~ ( L/
Ty .
- 3 : (PTn21 - fracture)
51‘/1 8 Van-Gen 0.04 0.492 1.10e-3 0.0 0.0 (4]
: {PTn23 - matrix)
9  Van—-Gen 0.154 0.287 4.57e-5 0.0 0.0 [ T —
:
5 y :' (PTA23 - fracture) S —
A ~ v 10 Yan-Gen 0.04 0.492 3.39%-3 0.0 0.0 0
[=0  Decm Ror: ' newheat A det :
N —_ : (PTn24 - matrix) T ——
ﬂv/v wETH- mgfp.(_ —_— chZ* = vSEQ fon 11 Van-Gen 0.154  0.349 4.27e-5 0.0 6.0 0
A ;' (PTn24 - fracture)
I 7’ ‘u’ '~//2C. . 12 Van-Gen 0.04 0.492 9.33e-4 0.0 0.0 0
s —————————
% (’\ N P : 1 type-curv swirm rpmm(lamda) alpham swext  sgc iecm
S>=72= b——’ : (PT35S - matrix) —
:;‘I?—DC:;,:S kW/ac / L / 13 Van-Gen 0.154 0.279 1.95e-4 0.0 0.0 0
* H4 e ]
s Mew strati N : (PTn25 - fracture)
H stratigraphy. Unit thickness are averages of val 14 Van-Gen 0.04 ¢.279 1.95e—-4 0.0 0.0 1]
': ‘S8ite-Scale Unsaturated Zone Model of Yucca Mountain?e:eS:::??tgs;n :;ZL 23(7“"::;;1:.—3931 v
4 l"u‘tlbilities and van Genuchten parameters for units taken from LBL doc t: 3 (T8u31 - matrix)
: 'The ::e;se;la Unsaturated ) ument : 15  Vau-Gen 0.045 0.237 1.00e-5 0.0 0.0 0 e —————————
-Bobe @8l of Yucca Mountain, Nevada for the Viabilit C
o - y Assessment’, 6/97, 8
! :O::“mu“ § :;d‘ calibrated values, Fm ~ 0.492 (LBNL-40376)). Residual mﬁzamns . T8w3l - fructure) s e
; L) valu::; thermal properties taken from TSPA-93 and TSPA-95 (PP values usuméd to be ' “  van 0.04 0-481 3.98e73 0-9 0.0 ° '
\ : o '
v Infiltrati . ’\‘ L UEF(TSW32 ~ matrix) e —————
: ration rate = 1.0 mm/yr. - / / _/ - . 17  Van-Gen 0.045 0.273 2.2%e-5 0.0 0.0 0
f\\' . T~ A b:1b0)/x e .
NS . CE XS : ‘ :
‘ ' 1~D 3 t : (TSw32 - fracture) —
. : / K ‘ 18 Van-Gen 0.04 0.488 9.33e-5 0.0 0.0 0
-1 PN T
\tl gﬁl‘mt‘!' [\] a'\ \/)l "+ 1 type-curv swirm rpmm{lamda) alpham swext  sgc lecm
{ XYz - 1 table look-u " © i {7833 - matrix) ——————
I ef = f. *
\’) 3 RADIAL - 0 correlations. = tref - rof tomp, N 19 van-Gen 0.045  0.247 6.76e-6 0.0 0.0 0
, :Qrza socmatsy i : (TSw33 - fracture)
ey . eone nx ny nz ivplwr ipvcal 20 van-Gen 0.04 0.492 1.78e-4 0.0 0.0 0
\\‘ ..erid  DOCXYZ 11 62 1 P 1a io:t qr;vity prgf trgf h.rgf ' 9 e ———————
% : : (P8w34 - matrix)
;;Q'..tt.tlt.tt&'tt'..tﬂ"ttitlttit'a!tt.Qttttit"tl—fﬂt""titt'*ttt’.’ 21 Van~Gen 0.045 0.322 1.02e-6 0.0 0.0 0
 trpe e oaranvex Of material types L S
2 - characteristic curves (Van-Gen, Linear, t. ’ 7t (TSw3d - fracture) ‘
, tabular, and corey) . 22 Van-Gen 0.04  0.492 9.77-3 0.0 0.0 )




27

7 ~Gen . . 1.55e-
: 77 vee 0-043 0387 3%e76 /\m_ enbd ~ enhanoed binary diffusion coefficient

| i N S
; — : taw =~ tortuosity for binary diffusion - 47?/
: (THe3? - matrix) //7/-’)’ 5 ’?/L’?V ' e e f I— 3. OfLEf = vapor-dir diffusion coefficient, (m*2/s) V4 /2 5 / l
0.0 0.0 0 It annp » expomest for binary diffusion

BRORRIARTROARN RSP IS

: {(T9w37 - fracture) S N
- . . . - . . Thermal-prop .

H 78 van-Gen 0-04 0.492 117674 0.0 0-0 o ..+ no rho opr ckdry cksat cerp cort tau cdiff cexp enbd
¢ (CHlve - matrix) - P 1 2.580e+03 728. 1.69 1.69 0 g g g.i:e-g i: g H §g'

29 Van-G .121 0. 6.6le-5 0.0 0.0. 1] p 2 2.580e+03 422. 0.61 0.61 0 . 13e- . P n
: * 0 190 3 2.580e+03 840. 2.10 2.10 0 0 .5 2.13e-5 1.8 06 : TSw
: 0 .5 2.13e-5 1.8 . ¢ TBv
: (CHlve - fracture & 2.580e+03 948. 1.28 1.28 0 .

30 Van-Gen )0.04 0.492 1.17e-3 0.0 0.0 0 =4 - 2.580e+03 480. 0.84 0.84 0 0 .5 2.13e-5 1,8 0. : CHnv
: e -5 2.580e+03 $526. 1.42 1.42 L] 0 .5 2.13e-% 1.8 0. : CHnz
¢+ 1 type-curv swirm rpmm(lamda) alpham swext  sgc lecm 6 2.580e+03 le+l2 1.69 1.69 0 0 .5 2.13e-3 1.8 0. : TCw - Heat Sink

~%: (CHlze - matrix)

31 Van~Gen 0.097 0.366 8.32e-7 0.0 0.0 [

Backfill material
(2222223222222 22222 3

i
t (CRlzec - fracture)

32 van-Gen 0.04 0.492 1.12e-2 0.0 0.0 0 8 2.580e+03 840.0 0.26 0.49 Q 0 .5 2.13e¢-5 1.8 0.

H
1 t. {CHlzc - matrix) Note: van Gen values assumed to be same as CH3zc - see pg
- 437 4n 1996 doc mentioned above.
] . 33 Van-Gen 0.097 0.320 1.95e-6 0.0 0.0 [}
oy
i U 3. (CHlze - fracture) Note: van Gen values assumed to be same as CE3zc ~ see P9
;437 4in 1996,4oc wentioned above.
.34 Van-Gen 0.04 0.492 1.23e-3 0.0 0.0 o

;}t'.'.i'..'..’ﬁ"'

Metal Waste Package
LA 22222242222 )

e sh wer he we e ee e we b

Yoo d
Alr

3

o4 (CH3z0. ~ matrix) Ty

{

~

-y

N

{

«

V), 7 7.800e+03 450.0 50.0 50.0 0 ] .5 2.13e-5 1.8 0.

t
b
s B
SN 3
.38 Van-Gen 0.097 0.220 1.95e-6 6.0 0.0 0 ES
B S 30 1.2 57.4 20.0 20.0 0 0 .5 2.13e-5 1.8 0. —
44 (CH3ze - fracture) : iy
36 Van—Gen 0.04 0.492 1.23e-3 0.0 0.0 0 :.};‘t.o-non
! s g .1 ¥racture
| i 1 type-curv swirm rpmm(lamda) alpham awext sge iecm 3 ARbNAAEE
4 . 2
) ¢ (CR4zc - matrix) ¢ 8 2.580e+03 840.0 2.10 2.10 0 0 .5 2.13e~5 1.8 O.
37 van-Gen 0.097 0.477 7.76e-6 0.0 0.0 0 H
! : ° A
t+ (CH4zc - fracture) . R NR RN A NSRRI N R AR IR AR : &ﬂ /._\
38 van-Gen 0.04 0.492 1.15e-3 0.0 0.0 o ¢
Define size of grid-blocks / } -

CENRPN RO A RO RPN RO NI N RO RN

igrid - grid-type (0 - block centered, 1 - point-distributed, 2 - boundary node at the surf
dx = block sizes in x-direction

dy = block sizes in y-direction

dz = block sizes in z~direction

s (PRP3Vp - matrix)
w39 Van—Gen 0.045 0.311 1.74e-5 0.0 0.0 0

; (PPIvp - fructure)
40 Van-Gen 0.04 0.492 1.41e-3 ¢.0 0.0 [}

=3B =

igrid zw re

pxys . 0 :
¢ (dx(1),i=1,nx) ™S ]

s
i 8 (PP22p - matrix)
) 41 Vab—Gen 0.045 0.316 1.66e-6 0.0 0.0 <]

3
"t -(PPAzp ~ fracture)

1.6 :
41 Van-Gen 0.04 0.492 3.72e-4 0.0 0.0 0 , 20.4 0.4 0.4 0.5 0.515 1.0 3.0 4.785 '\)\
: (1222217 hhad L2 : (dY(j)‘j-llnY)
' » "oy 'Y 1.
) ;i Backfill material / Waste Package ' : (dz(k), k=1,nz)
. LD TR T Y Y P PP "V :40.0 6.0 3.0 3.0 3.0 5.5 13.0 3.3 40.0 25.5 ; Thickness’ of the 21 Units
i 43 Van—Gen 0.0 0.7000 1.106e-5 0.0 0.0 0 \ :8.0 63.5 98.0 24.0 27.5 27.5 16.0 47.0 18.5 37.5
‘ :5.0. S ——
| EREERIN RN AR TR D RO H by 10.0 10.0 10.0 10.0 6.0 3.0 3.0 3.0 5.5 6.5
| : Matal Waste Package ( 6.5 3.5 10.0 10.0 10.0 10.0 10.0 10.0 5.5 8.0
g
§OENOERINRRER AR AR j \/) 10.0 10.0 6.0 5.95 1.6 5.95 6.0 10.0 10.0 10.0
. & Van-Gea 0.0001 0.4400 5.80e~7 0.0 0.0 0 j 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 8.0 4.0
) 10.0 10.0 10.0 10.0 7.5 7.5 10.0 10.0 8.0 8.0 :
esses 7.0 10.0 10.0 10.0 10.0 10.0 8.5 10.0 10.0 10.0
AMr in / )_/- 1 7.5 5.0
. - 7 ; PhiK : ]
B 14 "/ - C : 11 12 j1 32 X1 k2 ist ithrm vb porf permxf permyf permzf pormm permm  istm ithrmm
. ; weewe i * 1 11111 2 6 0. 1.0000 6.0e~12 6.0e-12 6.0e-12 0.087 5.4e~18 1 6 : TCwll
; ~ 4 1 111 2 4 2 1 0. 1.0000 6.0e~12 6.0e~12 6.0e-12 0.087 S.4e-18 1 1 : TCwll
I : 9 VanGen 0.0001  0.4400 5.80e-7 0.0 0.0 0 1 11155 4 1 0.1.00006.0e-12 6.0e-12 6.06-12 0.087 5.4e~18 3 1 : Tewlz
‘, P eeesrrns 5 1 111 6 6 6 1 0. 1.0000 2.4e-12 2.4e-12 2.4e-12 0.087 4.9%¢-17 5 1 : TCwl3
[ : _ 1111 7 7 8 2 0. 1.0000 3.0e-13 3.0e-13 3.0e~13 0.421 3.le~14 7 2 : PTn21
: Frocture - TSw fracture propertles ?\ 1 11188 10 2 0.1.00002.9e-12 2.9e~12 2.9¢-12 0.421 8.3e-14 9 2 : PTn3
; - 5 ; 1 1119 9 12 2 0. 1.0000 1.2e~13 1.2e-13 1.2e~13 0.421 1.1e-13 11 2 : PTn24
! 0 7 van (-;enblank gig; to e:ci7;:kr dutal'zze : 0.0 0-0 0 & ~ 1 11 11011 14 2 0.1.0000 2.5e-13 2.5e-13 2.5e-13 0.421 2.5e-13 13 2 : pTn33
i | 0 : O 1 11 11212 16 3 0. 1.0000 1.7e-12 1.7e-12 1.7e-12 0.139 4.9e~17 15 3 : TSw3l
] D eseessrsaanes N 1 1 1 11316 18 3 0. 1.0000 1.8e-12 1.8e-12 1.8e~12 0.135 2.8e-16 17 3 : TSw32
| : g options 1 11 11719 20 3 0..1.0000 B.9e-13 B.9e-13 8.9e~13 0.139 1.1e-17 16 3 : TSw3)d
‘ : 'W""""“"" 1 1 1 12020 22 3 0. 1.0000 4.5¢~13 4.5¢-13 4.5e~13 0.139 4.1e-18 21 3 : TSw34
1 s 1 ) 1 s 11 12 31 3J2 k1 k2 ist ithrm vb porf permxf permyf permzf pormm permm istm ithrmm
D-bﬂo ; 1 01 1 12124 24 3 0. 1.0000 1.4e-12 1,6e-12 1.4e~-12 0.139 1.5e-17 23 3 : TSw35
0 & , 1 1 1 12525 43 7 0. 1.0000 1.4E-12 1.4e~12 1.4E-12 0.01 1.5E-17 43 7 : TSw35
; ] 1 1 1 12629 24 3 0.1.0000 1.4e~12 1.4e~12 1.4e-12 0.139 1,5e-17 23 3 : TSw35
: ';;;:;""";;;;:' \ 1 1 1 1303 26 3 0. 1.0000 1.2e~12 1.2e~12 1.2¢-12 0.139 8.9¢~17 25 3 : TSw36
¢ Thermal properties 1 1 1 14042 28 3 0.1.0000 1.2e-12 1.2e~12 1.2e-12 0.139 1.3e~-17 27 3 : TSw37
Qe Sitial miaber of data set L 1 1 14345 30 4 0. 1.0000 1.7e-33 1.7¢-13 1.7¢-13 0.331 1.3e-12 39 4 : CHlve
1 el _'mk ““-b: o 1° 1 1 14648 32 5 0. 1.0000 2.40-14 2.40~14 2.4e-14 0.306 1.4e-17 31 S : Cilzc
¢ Gensity (kg, ) . 1 1 1 14950 234 S 0. 1.0000 1.%¢-14 1.3e~14 1.2e-14 0.306 9.1e-18 33 5 : CHIzc
t apr = rock epecific heat (J/kg-K) ; sk 1 1 181585 36 3 0. 1.0000 1.2¢-14 1.26~14 1.20~14 0.30§ 9.1
i . 1. . . .20~ . .1e~180 38 5 : CEdsc |
: ekdry = tharmal ocowfuctivity of dry rock {(J/8/m—K) 1 11 15§57 38 5 0. 1.0000 1.%14 1.%~146 1.5 i
~ ; . 1. . . :56-14 0.306 1.5e-17 37 5 : CRiszc |
: ckeat = thermal comductivity of liquid saturated rock (I/8/m~K) i ;
1 1 1 13861 40 3 0..1,0000 §.9¢-13 §.96-13 3.9¢-13 0.306 2.8e-1%5 3% 3 : PPIvp |
: Gap © pore compressibility with pressure at constant T (1/Pa) 111 16262 42 3 1.0899 1.0000 ¢.5-14 6,514 6.4e-14 0.306 5.80-17 41 3 : pp |
¢ ort « absolute value of pore compressibility with pressure at constant T (1/Pa) ) ) : ’ . : ' - i




S e

B

‘-'-'nnn

N 2% -
NOTR: Drift, Waste, & Backfill have the rock properties (iist)
e of T8y (3) but their own thermal properties.
1 5.1 1 815 3 16 o, : Drift
: 1 3°1 3.20.13 3 9 0. 0.0 0.0 0.0 0.0 : Waste Package
: 1 5.1 12415 3 B 0. ¢ Backfill/Pedestal/Floor
: 1 8 1 12323 7 8 1.0E16 0.0018 3.9e-12 3.9e-12 3.9e-12 0.306 1.617¢-18 6 6 : C
2 0

‘g

o Init

Initial cdnditions from ’1x62-demss.dat’

except saturatiop\/3 heate('('eleufr)t_wéet

: to ~0 (sat gas -1).

// J /0

pm———— R S
‘ R—

M ff;':— ) yd

DCMPARA y L %
: 41 12 31 42 k1 k2 volf areamodf xlm ylm zlm

111 111 0.80 100.0 0.1 0.00.1

T 1 1 1 262 0.01 1.0 0.1 0.0 0.1

1 1 1 12525 0.01 1.0 1.6 0.0 1.6
0
ilquil depth pdepth tdepth tgrad param iequil
:Bquil 514.5 101325 27. 0.0273 0. -1
iocurrent
éource 2 1.51e-3 1.

is81l 182 js1 js2 ksl ks2 istyp

Ncn’l‘1 r ! r ! ¢ 3 d ore volume
: B: FLUX UNITS = kg/(s-m"3)! Based on p .
: Top element = 1.0x1.6x10 m"3 x 0.087, see pg 5-14 of Manual.

Cut & Paste Initilization Variables for Restart S . TIMEQ QHT OMT
0 13.0  3.64E-8
: Time = 0.323770E+13 secs Days = 0.374734E+08 years = 0.102667E+06 A ?SKIP
: :Power decay data from Randy Manteufel, 4/25/96
i1 12 J1 j§2 k1 k2 p t sg xg2 pm tn PR : is 38 ks istyp
: . 11 11 2525 32
: 11 1 1 1 19.49398E+04  13.0907 9.7293E-01 0.0000E+00 9.49405+04 1.3091E+01 2. 0.3156E+06 0.B469E+04
1 1 1 1 2 209.50524E+04  13.3463 1,0000E+00 9.B8392E-01 9. 50525404 1.3346E+01 3. e, 0.9467E+07 0.B423E+04
1 1 -3 1 3 39.516518404  13.6020 1.0000E+00 9.8367E-01 9. 5165E+04 1.3602E+01 3. 0.1578E+08 0. 8391E+04
11 1 1 4 409.52778E+04  13.8578 1.0000E+00 9.8342E-0) 9. 5278E+04 1.3858E+01 3. 0.3156E+08 0 .BI14E+04
1 1 1 1 S 59.536808+04 14.0624 1.0000E+00 9.8322E-01 9.3368E+04 1.4062E+01 4. r— 0.3541E+08 0.8296E+04
172 1 1 6 69.541878+04  14.1775 9.1436E-01 0.0000E+00 9. 5419E+04 1.4178E+01 1. 0.31973E+08 0.8276E+04
11 1 1 7 79.545278+04  14.3222 1.0000E+00 9.8294E-01 9. 54535504 1.4322E+01 4, e, 0.4458E+08 0.8253E+04
1 1 1 1 8 89.54867E+04  14.5348 1.0000E+00 9.8271E-01 9. 5487E+04 1.4535E401 5. 0.5002E+08 0.8228E+04
11 1 1 9 99.55347E+04  14.8360 1.0000E+00 9.8237E-01 9. 5535404 1.4836E+01 5. 0.5612E+08 0.8199E+04
1 1 1 1 10 10 9.56024E+04  15.2612 6.5963E-01 0.0000E+0D 9.5602E+04 1.5261E+01 5., — 0.6297E+08 O.B1l68E+04
11 1 1 11 11 9,56756E+04  15.7220 5.8446E-01 0.0000E+00 9. 5676E+04 1.5722E+01 5. 0.7065E+08 0.8131E+04 _— _ﬂqygaz’
1 1 1 1 12 12 9.573338+04  15.9886 7.9775E-01 0.0000E+00 9 5733E+04 1.5989E+01 2. S 0.7927E+08 0 .B0BIE+04 ﬁ\ f < [ £ 7
11 1 1 13 13 9.5B092E+04  16.1277 8.6932E-01 0.0000E+00 9. 5809E+04 1.6128E+01 3. q{) 9~ ) J
11 1 1 14 14 9.59217E+04  16.3339 9.6667E-01 0.0000E+00 9. 59225404 1.6334E+01 3. °
11 1 1 15 15 9.60342E+04  16.5400 8.5679E-01 0.0000E+00 9. 6034E+04 1.6540E+01 3. S— o
v 1 1 1 1 16 16 9.61468E+04  16.7462 8.1330E-01 0.0000E+00 9. 6147E+04 1.6746E401 2. P
O 11 1.1 17 17 9.62594E+04  16.9524 8.B501E-01 0.0000E+00 9.6258E+04 1.6952E+01 8. . P 3.0 C 4y
) 1 1 1 1 18 18 9.63721E+04 17.1586 B.9431E-01 0.0000E+00 9.6372E+04 1.7159E+01 9. T 3 i i:> - [45—’17E§'
YN 111 1 19 19 9.64594E+04  17.3185 9.0378E-01 0.0000E+00 9.6459E+04 1.73108401 3| 019918412 01345803 ‘
{ 1 1 1 1 20 20 9.65355E+04  17.4577 9.1580E-01 0.D000E+00 9.65356¢04 1.745BE+01 3. — 0.2234E+12 °-1‘:;§:03
11 11 21 21 9.66370E+04  17.6434 9.0954E-01 0.0000E+00 9.6637E+04 1. 76430s01 9. 0.2507E+12 0.13 o3
~ T 111 22 22 9.67497E+04  17.8497 9.1158E-01 0.0000E+00 9.6750E+04 1.78508s01 9. 0.2813E+12 °'1317E’03
N T 1 1 1 23 239.68400E+04  18.0148 9.1449E-01 0.0000E+00 9. 6B40E+04 1. 60158501 1| T———— 0.3136E+12 0.1247E+
‘\\\\ 11 1 1 24 24 9.69074E+04  1B.1381 9.1813E-01 0.0000E+00 9.6907E+04 1.8138E+01 1. 0
{ 1 1 1 1 25 359.69500E404 18.2160 9.2087E-01 0.0000B+00 9.6949E+04 1. 8216E+01 1 :
\, 1 1 1 1 25 259.69500E+04  18.2160 1.0000E-00 0.0000E+0Q 9. 6949E+04 1.8216E+01 9. :NOSKIP
( 1 1 1 1 26 269.699265+04  18.2940 9.2659E-01 0.0000E+00 9. 6993E+04 1.8204E+01 1 :
\;f’> 301 1 1 27 27 9.70600E+04  18.4173 9.37458-01 0.0000E+00 9. 7060E+04 1.8417E+01 1 — Output A=l C=1
1 1 1 1 28 28 9.71503E+04  18.5824 9.6252E-01 0.0000E+00 9.7150B+04 1.8582E+01 1 :
' 11 1 1 29 299.72633E+04  18.7889 1.0000E+00 9.7783E~01 9.7263E+04 1 87898401 4 S lsoly newtnma newtpmx north nitmax level
11 1 1 30 30 9.73763E+04  18.9953 1.0000E+00 9.7767E~01 9. 7376E+04 1.8995E+01 2 Solve 3 2 12
1 1 1 1 31 319.74895E+04  19.2018 1.0000E+00 9.7739E-01 9. 7489E+04 1.9202E+01 2 : IAUTODT FAC1
<:7J 11 1 1 32 32 9.76026E+04  19.4083 1.0000E+00 9,7711E-01 9. 76035404 1.9408E+01 1 s s :AUTO-step DPMXE  DSMXE Dg"g“XE Dizzfe }“ﬁifﬁ 0 0
N 1 1 1 1 33 339.77158E+04  15.6149 1.0000E+00 9.7683E-01 9.7716E+04 1.9615E+01 1 AUTO-step 5.0E+4  0.03 : : '
11 1 1 34 34 9.78290E+04  19.8214 1.0000E+00 9.7654E~01 9. 7829E+04 1.9821E+01 1 I : rmxtol  smxtol
N 1 1 1 1 35 359.794238+04  20.0280 1.0000E+00 9.7625E-01 9.7942E+04 2.0028E+01 1 :TOLR TOLP TOLS TOLT TOLP2 T°f§ 11253 1T2§§ ri?Zfii l.e-12 1.e-12
™. 1 1 1 1 36 36 9.80556Bs08 20.2347 1.0000E+00 9.7595E-01 9.8056E+04 2.0235E+01 1 Tolr 1. 5.e-4 5.e-3 1. l.e . .
' 11 1 1 37 37 9.816B9E+04  20.4413 1.0000E+00 9.7566E-01 9.8189Er04 2.0441E+01 9 S : 402 atmn  dbmx 1cutmx
1 1 1 1 38 38 9.82822E+04  20.6480 1.0000E+00 9. 7536E-01 9 8282E+04 2.0648BE+01 7 :Limit dpmx  dsmx dtmpmx dp2mx 1 e-18 1.e5
1 1 1 1 39 39 9.83842E+04  20.8340 1.0000E+0D 9.7508E-01 9.8384E+04 2.0834E401 5 R LIMIT 1.e5 08 10. 1.e5 e ) ‘I//‘) s
1 1 1 1 40 40 9.84522E+04  20.9580 9,7186E-01 0.0000E+00 9. 84528404 2.0958E+01 1.
1 1 1 1 41 41 9.85316E+04 21,1027 9.6119E-01 0.0000E+00 9. B532E+04 2.1103E+01 1, 7 C{
1,1 1 1 42 42 9.86451E+04  21.3095 9.4421E-01 0.0000E+00 9 9645E+04 2. 1309E+01 9 SR—— j i
1 1 1 1 43 43 9.87606E+04 21.6713 1.0000E+00 9.7382B-01 9.8761E+04 2.1671E+01 4 target dt dpmx  dsmx  dp2mx  dtmpmx
11 1 1 44 44 9.807392+04  22.1882 1.0000E+00 9.7299E~01 9. B874E+04 2.21888+01 3
11 1 1 45 45 9.89729B+04  22.6406 9.74032~01 0.00008+00 9.8973E+04 2.2641E+01 2 —— print all at every target time
11 1 1 46 46 9.90698E+04  22.9494 1.0000E+00 9.7190B-01 9.9070E+04 2.2949E401 1 PLOTS 1 1 5 )
11 1 1 47 47 9.91885E+04  23.2172 1.00005+00 9,7146E-01 9. 9189E+04 2.3217B401 1 — 48, 49, 50, 51, 52 A
1.1 1 1 4B 48.9.93224E+04  23.5233 1.0000E+00 9, 7095E-01 9. 9322E+04 2.3523B+01 9 rstart 1 0 .
1 1 1 1 49 49.9.945278+04 23,7988 1.0000E+00.3.7049E-01 9.94538+04 2.3799B+01 1 Time[y) 1.0E-01
1 1 1 1 50 509.95808K+04  24.0437 1.0000E+00 9.7010E-01 9.9501E+04 2.4044B+01 1. | e Time{y] 1.0E+00 !
1 1 1 1 51 519.97027B+04  24.2734 1.0000E+00 9.6974E-01 9.9703E+04 2.4273E+01 1 Time[y] 1.0E+01 ]
\\\ 11 1 1 52 529.984228+04  24.5336 1.0000E+00 9.§931E~01 9. 9842E+04 2.4534E+01 1 — Time{y] 2.0E+01 \\\\
- 1 1 1 1 53 .531.000078+65 24,8396 1.0000M+00 9.6880E-01 1. 0001E+05 2.4840B+01 1 Time{y] 3.0E+01 !
1 1 1 1 54 541.001708+05  25.1461 1.00008+00 9. 6826E-01 1. 0017E+05 2.5146E401 1. Time[y] 4.0E+01
§:><) 1 1 1 1 55 55 1,00331E+05 25.4523 1.0000E+00 9. 6771E- 8 1.0033E+05 2.5452E+01 1. e Time(y] 1.8E+g2 Y
1 1 1 1 56 56 1.00527E+05 25.7585 1.0000E+00 9.6717E~ 0053 05 2.575BE>0-136A Time(y] 1.0E+03
\?L\ }ﬂ Fi T 1:2/// . Time(y] 1.0E+04 e
T H
¢ [![/ > [L 76 :rstart 1 0 %\4
\ N :STEADY[y] 1.0E+00 1.0E-04 1.0E-04 Y
ha
\ +00 9.6668E-01 1.0077E+05 2.6042E+01 6. Ends
[ L1 L onm 7 LOoTees0s 26,0417 1.0000E400 9. €6688-0L 100775105 26042801 6. —_—
1111 % s i'o1oasz+05 26.4823 1.0000E+00 9.6585E-01 1.0104E+05 2.6482E+01 4.
P i1 1 1 59 :(9) 1‘01154E+05 26.6894 1:0000E+00 9.6544E-01 1.0115E+05 2.6689E+01 3. s,
3 i i i i :g 61 1.01254E+05  26.8706 1.0000E+00 9.6509E-01 1.0125E+05 2.6B71E+01 1.
g 1 1 1 1 62 62 1.01325E+05  27.0000 0.0000E+00 2.1370E-22 1.0132E+05 2.7000E+01 0. J——
6 o
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: New stratigraphy. Unit thickness are averages of values presented in LBL document:
: ‘Site-Scale Unsaturated Zone Model of Yucca Mountain, Nevada’, 8/96, pg. 437 (LBNL-39315).
: Permeabilities and van Genuchten parameters for units taken from LBL document:

: ‘The Site-Scale Unsaturated
,,,,, 6/97, pygs

: 6-32 thru 6~34 ( calibrated vnlues Fm - 0 492 (LBNL-40376)). Reaidual saturations,
: porosities, and thermal properties taken from TSPA-93 and TSPA-95 (PP values assumed to be

: Tw values). y 7 L,a«\e 49 /é)
/7 ~l cé_/d./é“l/

s Infiltration rate =~ 1.0 mm/yr.

[

xYe =~ 1 table look-up,; pref = ref, press.
RADIAL - 0 correlations; tref = ref temp.
OTHER ~

|
geometry nx ny nz ivplwr ipvcal iout gravity pref tref href
xYe 1 1 62 1 1 1 0 0 [}
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i = sequential number of material types
‘.type = the characteristic curves (Van-Gen,
swirm = irreducible liquid saturation for the matrix
rpsm = Van Genuchten parameter for matrix
alpham = Van Genuchten parameter for matrix

on the slope dPow/dSw evaluated at SWEXT.
sge = resigual (ismobile) gas saturation, fraction

swirf = residual liquid saturation for fracture, fraction
alphaf = parameter in van-Genuchten equation for fracture (
phim = matrix porosity (fraction)

phif » fracture porosity (fraction)

perma = intinsic matrix permeabllity (m"2)

permf « intrinsic fracture permeability

:relative perm and pc keyword

1/ra)

Pokr
H i type-curv swirm rpmm(lamda) alphanm swext  sgcC
1 swirf rpaf alphaf phim phif
: (TOWll)
1 Yan-Gen 0.021 0.232 1.17e-6 0.0 0.0
o 0.04 0.492 2.95e—4 0.087 ©0.0018
i (TCwll) )
Al 2 Van-Gen 0.021 0.236 1.32e-6 0.0 0.0
& 0.04 0.492 2.95e-4 0.087 0.0018
NG - ¢
: (TCW13)
\ 3 Vvan-Gen 0.021 0.427 6.46e-7 0.0 6.0
0.04 0.492 9.12e-5 0.087 €.0018
: 1 type-cuxv svirm rpmm(lamda) alpham swext  sgc
: swirf rpmf alphaf phim  phif
b
1 {P¥adl)
4 Van—Oen 0.154¢ 0.231 3.80e-5 0.0 0.0
0.04  0.492 1.10e-3 0.421 obo”
(PTn23) // l/
5 Van-Gen 0.154 0.287 4.57e-5 0.0 .0
0.04 0.492 3.39e-3 0.427 0.0018
(PTn24)
6 Van-Gen 0.154 0.349 4.27e-5 0.0 0.0
0.04 0.492 9.33e-4 0.421. 0.0018
H i type-curv swirm rpum(lamda) alpham swext sgc
: swirf rpmf alphat phim phif
{PTn25)
7 Vvan-Gen ¢.154 0.279 1.95e-4 0.0 0.0
0.04 0.279 1.95e-4 0.421 0.0018
: (TSw31l)
8 Van-Gen 0.045 0.237 1.00e-5 0.0 0.0
N - 0.04 0.481 3.98e-5 0.139 0.0018
: {(TSw32)
9 Van-Gen 0.045 0.273 2.29e-5 0.0 0.0
(o\\ 0.04 0.488 9.33e-5 0.139 0.0018
5\ H i type-curv swirm rpmm{lamda) alpham swext 8gc
"\P\ : swirf rpmf alphaf phim phif
\\ : (TSw33)
\\ 10 Van-Gen 0.045 0.247 6.76e-6 0.0 0.0
& 0.04  0.492 1.78e-4 0.139  0.0018
\D ¢ (TSW34)
11 Vvan-Gen 0.045 0.322 1.02e-6 0.0 0.0
<:\J 0.04 0.492 9.77e-5 0.139 0.0018
- \\‘ :
\\ : {(T8w33 - matrix: Repository horizon)
\ 12 vao-Gen 0.045 0.229 3.31e-6 0.0 0.0
0.04 0.492 1.10e—-4 0.139 0.0018
H
H i type-curv swirm rpmn(lamda) alpham swext sgc
H swirf rpmf alphaf phim phif
s (T8w36)
13 van-Gen 0.045 0.414 7.41e-7 0.0 0.0
0.04 0.492 1.32e-4 0.139 0.0018
: (T8w3T)
14 VvVan-Gen 0.045 0.387 1.5%e-6 0.0 0.0
0.04 0.492 1.17e-4 0.139 0.0018
: (CHlvc)
15 Van—Gen 0.121  0.190 6.61e-5 0.0 0.0
0.04 0.492 1.17e-3 0.331  0.0018

Linear, tabular, and corey)

swext = liquid saturation below which the capillary pressure is calculated based

fecm = Equivalent Contipuum Model (ECM) formulation (0 do not invoke, 1 invoke,

jiecm
permm

1
5.4E-18

1
5.4E-18

1
5.4E-18

jecm
permm

5

1
8.3E-14

1.1E-13

iecm
permm

2.5E-13
4.9E-17

2.8E-16

lecm
permm

1.1E-17
4.1E~18

1.5e-17

lecm

1
8.9e-17
1
1.38-17

1.3B-12

N
-39 ; A oL
I i S S TN : l- type—oury swirm  rpmn(lamda) alpham /) raxt g’é
__/—L@" ! : peict  rpmf alphat phim  phif  persm  permt
o ™ 3 : (CHlzc)
o 16 Van—Gen 0.097 0.366 8.32e~7 0.0 0.0 1
e SIS 0.04  0.492 1.12e-3 .
. dde 0.306 0.0018 1.4E-17 2.4B-14
e — R : {CHJzc) Nate: van Gen values assumed to be -
T : 437 in 1996 doc mentioned above. BAAS a8 CHIES - ses Py
2 ECM with 17 Van-Gen 0.097 0.220 1.95e~-6 0.0 0.0 1
. 0.04  0.492 1.23e-3 0.306 0.0028 9.12-18 1.3E-14
: (CH3zc)
v) ;
,;/ / /? 7
i/ -~/ o=
18 Vvan-Gen 0.097 0.220 1.95e-6 /4 / T 0.0/’ { ( / 9
0.04 0.492 1.23e-3 0.306 o018 9.1E-18 1.2E-14
U ———
i type-curv swirm rpum(lamda) alpham swext sgc lecm
permf swirf  rpmf alphaf phim phif permm permf
(CHdzC)
19 Van-Gen 0.097 0.477 7.76e—-6 0.0 0.0 1
6.0E-12 0.04 0.492 1.15e~3 0.306 0.0018 1.5E-17 1.5E-14
1 (PP3WpD)
20 Vvan-Gen 0.045 0.311 1.74e-5 0.0 0.0 1
6.0E-12 0.04 0.492 1.41le-3 0.306 0.0018 2.8E-15 6.9E-13
: (PP2zp)
21 van-Gen 0.045 0.316 1.66e-6 0.0 0.0 1
6.0E-12 0.04 0.492 3.72e-4 0.306 0.0018 5.88-17 6.4E-14
; [(T2TTITRIZ2 222222473
permf . packfill Material / wWaste Package
: ITRIXTIR I 222222 22
12 Vvan-Gen 0.0 0.7000 1.106e-5 0.0 0.0 1
0.0 0.7000 1.106E-05 0.01 0.01 1.0E-22 1.0E-22
IE- 7 :
/} }?/ s ERRERRERARRNNRSRNNSSE r—
:) 2 - : Netal Waste Package {
bl B : RAERERARANSEARSE RN RN
: 8 Van-Gen 0.0001  0.4400 5.80e-7 0.0 0.0 0
2.9E-12 : -
: kR A ¢ . PTS
- ¢ Alr F *1?’\’,,\0&‘,14/
: WEREE - o
1.2e-13 : 9 van-Gen 0.0001  0.4400 5.80e~7 0.0 0.0 0 DT/;’?—C g 9
H ‘;ﬁ
s REResRERw .T‘/_* 4 d4i
permf : Practure - TSw fracture properties — r D¢ ~
: REAERERRS A
H 7 Van-Gen 0.04 0.764 1.22e-3 0.0 0.0 0 11
——————— (] : blank line to end pckr data C /)‘] 4
2.5E8-13 :
_ ; WERSEREAERRINEND ‘JQJJJ
) : Debug options S /[5&3 [ 2T 7 -
C RARRRERENRRRA RN e ,})1&
1.78-12 ML
. e ——— Debug 1 5 ™
? . v,(j‘ p) g
T W\W' L PARRRRAR IR RN RN R RD u‘ A L C/}fv
1.8e-12 : Thermal properties - - =7
A AR R H ETYI 222222212 S 2 222 ) '/ - - )ﬁ‘r’
£ : mo = sequential number of data set D,q- {
perm » ) : rho = rock demsity (kg/m~3) 1o -
——— : cpr = rock specific heat (J/kg-K) LBJ N
: ckdry = thermal conductivity of dry rock (J/s/m-K) /1/
8.98-13 ——————" : cksat = thermal conductivity of liquid saturated rock (J/s/m-K} Iy i
: : crp = pors compressibility with pressure at constant T (1/Pa) J P é
: ort = absolute value of pore compressibility with pressurea at constant T (1/Pa) S/‘ l
—— : tau = tortuosity for binary diffusion
4.5E-13 : cdiff = vapor-dir diffusion coefficient, (m~2/s3)
: s ——— : : cexp = exponent for binary diffusion
: : anbd = enhanced binary diffusion coefficient
1.4E-12 r—— : Thermal-prop
: 8o Tho cpr ckdry cksat crp crt tau cdiff cexp enbd
e ————— T 1 2.580e+03 728. 1.69 1.69 ¢ 0 .5 2.13e-5 1.8 0. : TCw
permf 2 2.580e+03 422. 0.61 0.61 0 0 .5 2.;3e'5 1.8 0. : PIn
e 3 2.580e+03 B40. 2.10  2.10 0 0 .5 ?\i??&s 1.8 0. : TSW//\/
——————— A s AR | l /‘-\ l 7 k .
! ill E —] S s
1.2E-12 T P j ! . -
A
——————
4 2.580e+03 948. 1.28 1.28 0 0 .5 2.13e-5 1.8 0. : TSv
1.28-12 4 2.580e+03 488. 0.84 0.84 [} 0 .5 2.13e-5 1.8 0. : CHnv
————————— TT—— S 2.580e+03 526. 1.42 1.42 0 4] .5 2.13e-5 1.8 0. : CHnz
6 2.580e+03 le+l2 0.0001 0.0001 O} 0 75 2385 (A ¢ -
IVI/I)/ ¢ 2" E,—-- G:) %’ TCw - Heat Sink
1.7E-13 o ———— H 7/ p v L / A
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r b
A : W S3-1 )39 e I DT Ty
| S —-,5_?5( . eeseessaseasensenan / - [ /x ©t From ‘lx62-eum-ss.dat’, saturation of heater element (#25) set
R I : Backfill material : t to ~0.0.
‘ m : eRssRERIRTRARESAIRS ‘ Nﬂ ' Cut & Paste Initilization Variables for Restart
7 - H
: . .13e-5 1.8 0. : » i
i 8 2.5800403 840.0 0.26 0.49 0 o 5 2 ‘ 1 Tima = 0.315360E+13 secs Days = 0.365000E+08 years =  0.1000008+06
H PERERRIATIRERRP R ENE , f 1
1 Meta LY Package : |
uﬁ f Qo'-iazang'tttatsa t 41 12 31 J2 k1 k2 p t 8g xg2 sgm |
| ; , . .5 2.13e-5 1.8 0. 'l 1 1 1 1 I 18.67392E+04 13.0000 1.0478E-01 0.0000E+00 1.0478E-01 1
‘i , [ 7-800e%03 4300 50.0 5.0 ° ° 1 1 1 1 2 28.68407E+04 13.7412 9.216BE-02 0.0000E+0D 9.2168E—02
! . wesas he ] 1 1 1 1 3 38.,69422E+04 16.8924 7.8225E-02 0.0000E+00 7.8225B-02 |
4 . ALr - 1 1 1 1 4 4 8.70437E+04 17.04%0 6.3112E-02 0.0000E+00 6.3112E-02 ¢
T : weeae ; 1 1 1 1 5 58.71251E+04 17.1682 5.5475SE-02 0.0000E+00 5.5475K-02 i
i s : ; 1 1 1 1 & 6B8.71708K+04 17.2380 2.62662-02 0,00008+00 2.6268E-02 i
¥ : 10 1.2 57.4 20.0 20.0 o 0 .5 2.13e-5 1.8 0. ; 1 1 1 1 7 78.720138+04 17.3261 3.5116E-01 0.0000E+00 3.5116E-01 i
i : ,j 1 1 1 1 8 88.7231BE+04 17.4561 4.2905E-01 0.0000E+00 4.2905E-01 )
; P eesenes 11 1 1 9 9 8.72752B+04  17.6415 4.6335E-01 0.00008+00 4.6335E-01 |
: Fracture | 1 1 1 1 10 10 8.73365E+04  17.9061 4.9823E-01 0.0000R+00 4.9823E-01 {
i savsenas 1 1 1 1 11 11 8.74027E+04  1B.1969 5.6310E-01 0.0000E+00 5.6510E~01
: 1 1 1 1 12 12 8.74535B+04  18.3679 3.2413E-01 0.0000E+00 3.2412E-01
. 8 2.580e403 840.0  2.10 2.10 0 0 .5 2,135 1.8 0. ! 1 1 1 1 13 13 5.75321E+04  18.4580 5.00B7E-01 0.0000E+00 5.0087E-01
- 1 1 1 1 14 14 B.76237E+04  18.5922 5.0083E-01 0.0C00B+00 5.0083E-01
‘. , d 1 1 1.15 15 8.77355E+04 1B8.7272 5.0057E-01 0.0000E+00 5.00578~01
1 NSRIARALRLILAEIR RSO AR RN : i : ; i i: lg :;::;i&kgl 18.8333 4.:9:7&01 0.0083!‘*03 4.99878-01
- . 17 8. E+04  19.0004 2.8383E-01 0.000OE+00 2.8383E~01
: : .?:::::'::::.3§'gffs.ffff§:.’ i 1 1 1 1 18 18 8.80309E+04 19.1385 3.0716E-01 0.0000E+00 3.0716E~01
 n = Block sizes 16 x-direction . Fointdistributed, 3 = Boundary node at the surt 12 1 1 20 20581700004 1913407 1 sssmror o 000EIO0 3. 4015801 ’
 dx - . . . . .
N :; - :}g:: ::::: 1: §3§i§§§§1§§ 1 1 1 1 21 21 8.82707E+04 19.4672 2.6508E-C1 0.0000E+00 2.6508E-01 !
t dr = block sizes in z-direction . 1 1 1 1 22 228.83728E+04  19.6086 3.6375E~01 0,0000K+00 2.6975E-01
: 1 1 1 1 23 23 8.84545B+04  19.7226 2.7484E-01 0.0000Z+00 2.7434E-01
Cy tgrid v re 1 1 1 1 24 24 8.85155E+04 19,8083 2.7992E-01 0.0000B+00 2.7992E~01
' pxyz 1 1 1 1 25 25 B.85541E+04  19.8626 2.8401E~01 0.0000F+00 2.8401E-01
: (ax(i),i=1,nx) 1 1 1 1 25 258.85541E+04  19.8626 9.9999K-01 0.00008+00 9.9999%-01
i& . 1 1 1 1 26 268.85927E+04 19.9171 2.8826E-01 0.0000K+00 2.88262-01
:0.4 0.4 0.4 0.5 0.515 1.0 3.0 4.785 5 1 1 1 1 27 127 B.86338E+04  20.0036 2.9594E-01 0.0000E+00 2,9594E-01
: (dytd).1=1,ny) 1 1 1 1 28 328 B.87357E+04  20.1198 3.0891X-01 G.0000R+D0 3.0891E-01
1. 11 1 1 29 29 8.88381B+04  20.2660 3.2947E-01 0.0000R+00 3.2947E-01
s (A%(X), k~1,n8) 1 1 1 1 30 30 8.89405E+04  20.4133 2.3582E-01 0.0000E+00 2.3582E-01
:40.0 6.0 3.0 3.0 3.0 5.5 13.0 3.5 40.0 25.5 1 1 1 1 31 31 8.90430E+04  20.5616 2.171BE-01 0.0000E+00 2.1718E—01 \
:8.0 65.5 98.0 24.0 27.5 27.5 16.0 47.0 18.5 37.5 1 1 1 1 32 32 8.91456E+04  20.7110 1.9825E-01 0.0000K+00 1.9825E-01
:5.0 1 1 1 1 33 33 8.92482E+04  20.8615 1.7845E~01 0.CO00E+00 1.7845E-01
10.0 10.0 16.0 16.0 6.0 3.0 3.0 3.0 5.5 6.5 1 1 1 1 34 34 8.93508E+04  21.0131 1.5846E-01 0.0800MA+00 1.5846!—0L\\
6.5 3.5 10.0 10.0 10.0 10.0 10.0 10.0 5.5 6.0 1 3suem0
10.0 10.0 6.0 5.95 1.6 5.95 6.0 10.0 10.0 10.0 /l //
16.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 8.0 4.0
10.0 10.0 10.0 10.0 7.5 7.3 10.0 10.0 6.0 8.0 J// [~
“7.,0°10.0 16.0 10.0 10.0 10.0 8.5 10.0 10.0 10.0 :
1.5 5.0
- PhiK «
thrm perszf  porms permm m ithrme 1 1 1 1 35 358.94535E+04  21.1657 1.3810E-01 0.0000E+00 1.3810E-01
Azl KA deed " oo 5°§'§’-1§°§'§f 12 6 o:-xi 0:087 5 “~131-:- :t- TCW1l i 1 1 1 1 36 36 8.95563E+04  21.3195 1.1779E-01 0.0000E+00 1.1779E-01
S WU S L U S s+ a e it e it b S it - Bk 1 1 1 1 37 37 8.96591E+04 21.4744 9.7713E-02 0.0000E+00 9.7713E-02
111224 1 600 1'°°°8 :.o.—xz 6.08-12 6.0e-12 0.067 5.48-18 2 1 : TCwlz 1 1 1 1 38 38 8.97620E+04 21.6305 7.8261E-02 0.0000E+00 7.8261E-02
I 11166 3 10 1.0230 24012 2.40-12 2.4a-12 0.087 4.96-17 3 1 : Towis 1 1 1 1 39 39 8.9854GE+04 21.7719 6.1699E-02 0.0000E+00 6.1699E-02
S R R 3.06e-13 3.06-13 3.08-13 0.421 3.1e-14 4 2 : PTn2l 1 1 1 1 40 40 8.99164E+04  21.8668 1.2654E-01 0.0000E+00 1.2654E-01
N I : ; g g' i'gggg 2.90-12 2.96-12 2.96-12 0.431 8.3e-1¢ 3 2 : P23 1 1 1 1 41 41 8.99885E+04  21.9780 9.9823E-02 0.0000E+00 9.9823E-02
- N : : 9 9 6 2 0.1.00001.2e-13 1.2e-13 1,2¢-13 0.421 1.1e-13 6 PTn24 1 1 1 1 42 42 9.00916E+04  22.1377 6.2836E-02 0.0000E+00 6.2836E-02
! T 1111010 7 2 1.0000 2.5e-13 2.5e-13 2 } 04325013 7 /l:)xan25 1 1 1 1 43 43 9.01947E+04  22.4191 3.4318E-01 0.0000E+00 3,431BE-01
' ! ) ) ' / 76? j;L y LK 1 1 1 1 44 44 9.02981E+04  22.8260 3.5457E-01 0.00008+00 3.5457E-01
7 / !’ / E:: - f;;- 1 1 1 1 45 45 9.03886E+04  23.1884 3.8343E-01 0.0000E+00 3.8343E-01
1 1 1 1 46 46 9.04662E+04  23.4396 1.4721E-01 0.0000E+00 1.4721E-01
- ,// t 1 1 1 1 47 47 9.05570E+04  23.6599 1.3218E-01 0.0000E+00 1.3218E-01
1 1 1 1 48 48 9.06606E+04  23.9141 1.1440E-01 0.0000E+00 1.1440E-01
1 1 1 1 49 49 9.07542E+04  24.1453 1.5300E-01 0.0000E+00 1.5300E-01
- - - - - ; 1 50 50 9.08379E+04  24.3527 1.4843E-01 0.CO00E+00 1.4843E-01
' Y Tl iDL Y 3 5 lo000 Lre2 e 1 8e13 0 130 2oete o 3. ou3z 11 1 : S1 51 9.09163B+04  24.5489 1.4337E-01 0.0000E+0D 1.4337E~01
1 11 11v3s 10 3 010000 i:Sec1zi1.fe ‘90 . e : 1 1 1 1 52 52 9.10052E+04 24.7730 1.3668E-01 0.0000E+00 1.3668E-01
. 1 1 1 11719 10 3 0. 1.0000 8.9e-13 8,9¢-13 8.9e-13 0.139 1.1e-17 10 3 : TSw33 1 32 33 5100same0e 24.7730 1.3668E-01 0.00008400 1.3668E-01
1 1 1 12020 11 3 0. 1.0000 4.5e-13 4.5e-13 4.5e-13 0.139 4.le-18 11 3 : TSw34 ; ; : 3 30 51agrEs 25.0390 1.2692E-01 0.0000E400 1.2692E-01
- P NN ety Ty, Do permxf pemnyf permnf ,POTIS permn  ista it ?rmm 1 1 1 1 55 55 9.13185E+04  25.5797 1.0063E-01 0.0000E+00 1.0063E-01
’ 1 11 12124 12 3 0. 1.0000 1.4e-12 1.4e-12 1.4e-12 0.139 1.5e-17 12 3 : TSw35 11 11 s s aingsmeos 23.5797 1.00638-01 0.0000E+00 1.0063E-01
1 1 1 12525 12 7 0. 1.0000 1.4e-12 1.4e-12 1.4e-12 0.139 1.5e-17 12 7 : TSw35 T 1 1 1% 36 3-laaimds  23.8544 5.21138°01 0.00002400 3.2113E-01
1 1 1 12629 12 3 0, 1,.0000 1.46-12 1.4e-12 1.4e-12 0.139 1.5e-17 12 3 : TSw35 T 1 11 o s ainMims 261110 3-39928-01 0.00008400 3.3392E-01
1 1 1 130639 13 3 0. 1.0000 1.2e-12 1.2e-12 1.2e-12 0.139 8.9e-17 13 3 : TSw36 111 1 a g eniment 263349 3-issum-ol 0.0000E00 5.14585-01
1 1 1 14042 14 3 0. 1.0000 1.2e~12 1.2e-12 1.2e~12 0,139 1.3e-17 14 3 : TSw37 11 11 8 so e lemmt e 4iorem-01 0.0000E+00 4.3976E-01
- 1 1 1 14345 15 4 0. 1.0000 1.7e~13 1.7e-13 1.7e-13 0.331 1.3e-12 15 4 : CHlvc 101 1 1 61 610 191e0mi0s  aeiaoey 3errE-or 2-0000E400 3.5677E-01
1 1 1 14648 16 5 0. 1.0000 2.4e-14 2.4e-14 2.4e-14 0.306 1.4e-17 16 5 : CHlzc 1 1 1 16 o s e aoooiE 01 0.0000E+00.1.7008K-01
o 1 1 1 14950 17 5 0. 1.0000 1.2e-14 1.2e-14 1.2e-14 0.306 9.1e-18 17 5 : CH2zc
1 1 1 15155 18 5 0. 1.0000 1.2e-14 1.2e-14 1.2e-14 0.306 9.le-18 18 5 : Cnizc o0
11 155 19 5 0. 1.0000 1.5e-14 1.Se-14 1.5e-14 0.306 1.5e-17 19 5 : CHdrc :
-1 ; 11 1386 20 3 0. 1.0000 6.9e-13 6.9e-13 3.9e-13 0.306 2.8e-15 20 3 : PPivp :Bguil depth pdepth  tdepth tq;aga pa:ﬂl 1quil
{ 1 111626 2n 3 1.0el9 1.0000 6.5e-1¢ 6.5e-1¢ 6.4e-14 0.306 3.8e-17 21 3 : PP fl!lll 514.5 101323 27. 0.02 .
. va :
"'I ') Recurrest

N0 <124
>/

/I~
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e
N

ErD b7 XL~ ECH ~h el dt”

Source 2 1.5le-3 1.
t 181 182 J8l1 382 ksl ks2 istyp

1 1 1 1 3 1 12
: WOTR: FLUX UNITS - kg¢/(s-m"3)! Based on pore volume,
: see pg 5-14 of Manual.
: TIMEQ  QHY

0 13.0  3.64E-08
0
1 8KIP
:Power decay data from Randy Manteufel, 4/25/96
: is s ks istyp

11 1% 25 25 32
0.3156E+06 0.8469E+04
0.9467E+07 0.8423E+04
0.1378K+08 0.8391E+04
0.3156B+08 0.8314E+04
0.3541E+08 0.8296E+04
0.39738+08 0.8276E+04
0.44582+08 0.8253E+04
0.5002E+08 0.8228E+04
0.56128+08 0.8199K+04
0.62978+08  0.31688+04
0.7063R+08 0.81318+04
0.79278+08 0.80898+04
0.88%48+08 0O

/) B e

s-17-18

—

=5=7347

- -8043+04 ‘ Q e/ )7_.é/

ol

Temperature (C)

/?'z 5’3-/3 7%

- 717
/i

:NOSKIP
Output  A=1 C=1

¢ 1solv newtnmn newtnmx north nitmax level
Solve 1 2 12 2 100 1

ADTO-!tep 5.0E+4 0.03 5.0 l.ed 1.0e-3

TOLR TOLP TOLS TOLT TOLP2 TOLM TOLA TOLE rtwotol imxtol
Tolr 1. 5.e-4 5.e-3 1. l.e-3 l.e-3 1.e-3 1l.e~12 1.e-12

.Li-it dpmx dsmx dtmapmx dp2mx dtmn dtmx icutmx
LIMIT 1.e5 .08 10. 1.e5 l.e-18 1.e5

* target dt dpmx dsmx dp2mx dtmpmx

print all at every target time
PLOTS 112

24, 23

rstart 1 0
Time[y] 1.0E-01
Time{y] 1.0E+02
Time{y] 1.0E+03
Time(y] 1.0BE+04

:rgtart 1 0

:STEADY{y] 1.0B+00 1,.0E-04 1.0E-04
Ends

:AUTO-step DPMXE DSMXE DTMPMXE DP2MXe TACCEL IAUTODT FACL
0

0

smxtol
1l.e~-12

37

Temperature Comparison at Waste’%ﬁckage mnd ECM

newheat2_tmp.xyp
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o1 ! 1 10 1000 10000 Poreszzr= ©-0%Z2
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3-20-98

P e ——

AR]E = THE AAS BHACES SHowr o THE [fREVENS Lo
ArE Conrec7 RBECYSS THE TFZL7patir*e A8 O~

7

/

=

g—é i:g’%&' +

T

A P20~ 9%
Flow Rate (m”3/s)

g

g

1-D DCM Sensitivity to Fracture / Matrix Ratio

resulis

 Total Flow

le-11 i R

Matrix Flow

Fractum: Flow

_ | Infiltration Rate = 0.001 m/yr | .
(= 3.18E-11 m"3/s)

TTTTIT T

le-13 1
0.0001

T TVl

0.001

0.01 0.1

Fracture Volume / Matrix Volume

24

TTrl0l

- : [ —— | FrerS T-%0 T#r AMpRIYy— o7 THC [Rec7-e.
! | R - - —
?' | Ths [0 A4 fra)/m GRI® VLTl A SCOY RFZes
1-DRu — T 4 L - ‘
* ns o | Paacs T Ty CAf)f,quf‘ - O,S‘q) - T/f{' m’&/ of~
< mmm-w;ﬂmhhhm‘wn\ T - > - T =z 2
lo N * that no elsment becomes seturated. > Tr-EEe A1 727C  ur it [¢L s 0.5 () (Trze, ”’7‘::7 ‘
® RunD | lefirsle | Depth | sigmaf | aemod | xim [ wm [ aim [ armf | aperture 1 LD [ewn o~ /() (rFze RETE)
KN mym | m m ™ m ) —
N trans-1 1.00E-03] 20.0E+0| 1.00E-04] 1.0E+0] _ 000.0E-3] 000.0E+0] 000.0E+0| Z0E+0]  1.006-04 /
( [trara2 1.00&«03%20.0500 1.00E03| 1.0E+0] 990.0E-3| 000.0E+0] 000.0E+0] 2.0E+0]  1.00E-03 -} 27,“/ THE Feotiowi-c Pley TS ITxl / ho e / b ‘& / 6a/ QL ,v.g/
™ [trane3 1.006-03( 20.06+0] 1.006-02]  1.0E+0| 900.06-3] 000.0E+0| 000.0E+0| 2.06+0] 1 ot - 7 7 g 7
transd 1.00E-08/ 20.0E+0{ 5,00E-02 1.0E+0] _ 050.06-3] 000.0E+0] 000.06+0] 2.06+0 Jd i £ 4 - :
iransS V.DOE-03 20.0E+0] 1.00E-01] 1.06+0] _ 000.0E-3| 600.0E+0] 00O, 2.0E+0 Y. —che r C A
% \rane6 1.00E-03] 20.0E+0| 2.00E-01| 1.0E+0| _ 800.0E-3] 000, 000.0E+0[ 2.0E+0  2.00€-01
N / / trans? 1.00E-03] 20.06+0| 5.00E-01] 1.0E+0] 500.06-3] 000.06+0] 000.0E 0| 2.06+0] _6.00E-01 /%Z 7«{{?—?{
U ¥ Different 'ISTYPE’ Calculations
A N
\ ( RuniD | Fracturs [Frachuwe| Metiix | Metrix | Totfanx | Tol Aux — wrong-eal_tmpxyp .
Q ) vitz Q | v Q| Mai+Frac | MatoFrac : Heat Sairee = ‘31"
~ < (ws) | (m¥s) | (ma) | (m3s) | (mim2gm| (mive) I ‘ ;
(‘ '
% \ {irane-1 2.26E-00/2.26E-13] 3.16E-11] 3.16E-11]  1.00E-03| 398614 100 4- Heat Spurce-= 322/
{f o Flpz___ 1.70E-00/1.706-12] $.00E-11| 3.01E-11] _ 1.00E-03] 3.10E-11 f i
oy trans-3 | ©.52E-10/6,52E-12] 2.526-11] 2506-11] _ 9.93E-04] 3.186-11 D W ;
5 jraned” | 2. 22610[T.19E-11] Z0TE1T] 1.OIE-11] _ 0.536-04] 3.02E-11 Tt€ Y 3
X ‘ [rans-8 | 127E-10]1.27E-11] 1.T76-11] 1.50E-17]  9.026-04] 200611 \ ,nf AT Y ’:
9 \ [rans® | 686E-111.33E-11] 1.51E-11] 121E-11] _ B.026-04] 2.84E-11] 3 O g ay
trans-7 2.08E-11]1.04E-11] 1.10E-11] 5.51E12] _S.016-04] 1.50E-11 N o Heat Souree =
N \ g |
{ ¥ 5
‘ v,

i T T T T Tt

0.01 0.1

Years
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42 | 43
2-27-4% For rteay seonce (‘ISTTPE) =3(° 1 72000 [ pong sees 130470 Cacerpiey Bep i)
' H‘\/ - vhrL ’ - .
4 ~s 7P 3/ - [FEATE SolVecs Caicuepron fRR Py ‘ l _ 9\ /F 8. 9¢9 /td ‘ff)‘[?”k - g2 L=
reve~7f F=Scalp) ' [~ 26 im(Un) [hn [ 0rS-Yn e
I e ’ ] = 2027
a ¥ 1 3.3 (.:‘:')-/\/.:\./ﬁ ‘;)l‘f? 7‘101. 3
I —nl B Yués Ko Yoyrsor | 83 k< F= — - [ PoYw 7y
i /—o( Loy Zf v AC .J i 8767 (90‘!-?)
|‘ L " ' | ‘
? ) TS T TS T/ Mopse — ,_éa/-ﬁs ~ Wb g —
P alh Y * /
| £ = o B30I eyt e wrrzs | peivess 1 pIFFMerT TOfer A TAT
| (D) .47 (4052) - | DTS RIS T Loe— S=€ [Tiers o o G/,
| & /o8 MRIE~ Tus [Oliow g, RESCCTS Ars [for
% VY~ = dal’ = Toor ~ D F pprs CP T zqe or
TS TNe 32— HEen7 SovrcE ctrcvetTen o~ A | / cpsery. — SPecIfIc jicaz of= TP/

UKIT Yyorernd RgsTs — QEeS/ e — AT T | , JATCh W AS A7 SPeczFZeb ColRec iy — 7o

DA _oP Berzem  BY  potenc? | ' (AT TEALERETRE A P/ C AT [Cgo0 Ta2S,

B o otz secncr 3ha. . (Hoczthr  Tol)

éJ\?m;(,’C ' DCM, 11x31, 5 mm Infil, 10 mm Fracs

11x31-Smm_tmp.xyp

L
BINVQ:X‘\ 8.95? loxn)O.

R N = mm—toa 5 R S —
f L //q CM) 46 J ,42 l 0.9_5 | : : Temg)eratureathu:;r 7 (— 50
; \ ]
081 e NN
s | A G Sicttes S0 st A SEnar SR N o
p=1 [«
- == 5oV =2 ogyic"” ‘ g oo Lo 3
| /1) Q urc /I’J\ / /:,;.’a’\ NS LIO‘I} 2 g 0-5'5 %
L&) omIer Tyt 7 7 1 % 0,4-é ,,,,,,,,,,,,, 3
1 /{#’ — ,I/“J : ?i Zz— 77777777777777777777 E—so
Tlody = LvI15 W AL = - = = S 23
b 43 Mj l ‘\ 0.1 e oot
W od i S -
\\\\ 0.01 0.1 1 o0 o0 1000 10000
~ coerecT AN PESuviTS T SA s TEAL @ 3 Yo
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44
€ -/2-78 CHelIog RePorIZ6 O[> [Flofes ArQ ~Mass RAep-cs &Y /4 G275 —
M [ L aZeS7 YpersZr o0Ff ~ERE, S7EMr ~5 Tz M y . r l . r -
) . - . , METRA DCM '
; ! por (v 209 e 772 S) A X/~ S-S5 ~new reefon. o dot 7 Steady-State Run (~200,000 Yrs) o~ P T
l Sum of Fluxes at Depth = 102 m S e
i oeta From: <’/ serje/uencs/
i "3x31-5mm-ss-newmetra_out': 1978 e /
- Y Gives total flux Into system at 200,000 yrs as 54.4 kg/yf. —_—
.o —>1 331-5mm-ss-newmetravz4 xyp". -
: . A ) % 1 vz4 Xyp': Floyes2. x/s o
; AN “,/f & / Q\( Croes sectional area of fractures ('2) )
AT ~ & . x04,  0.8-0.79=0.01
| , / Iy P2z 77" = S """/ /78 / _a x=1.5075, 1.415-1.401=0.014 -
_ : o x=6.6075, 8.785-8.607=0.0878
— v T2 METRTIK Blocjey oLy / ‘\ Cross sectional area of matrix blocks (m*2) e
A ) x=04,  0.8{0.9875]=0.70
— x=1.5075, 1.415(0.00)=1.401
l . AN x=6.8075, 8.785{0.99)=8.897
| N R
XL Lty \ vifz Area frac_|[Flux Frac |vimz____|Area Matx |Flux Matx Total Flux —_—
! $397 S—n miyr mh2 m*3yr  Imiyr m*2 m*dyr m*3yr
[ 04| 0.38662] _ 0.01] 0.003866] 1.03E-03| __ 0.79] 0.00081 0.004676
i 1.5075] 0.38660] _ 0.014] 0.005414] 1.03E-03]  1.401] 0.001438 0.00685 e
l 8.6075] 0.38679] 0.0878] 0.03396] 1.02E-03|  8.697| 0.000014 0.042874
_1 Tokal 0.054300 —
B B
P4 »
AR N
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| Zapmt Ale pruided by D. Hushun

| A x- 2446 —
DCM, Fluxes Along Side WP (x = 1.5 m) ]
flux-heai-10000-2 e ————————t i .
°3 ; i % e |FTETT AEY
] : : Tcmpe%'ature at WP : -_ ljy‘/ —-W—(—% 4 ’I' .L
j 1. lg ez 72S) °
% 0.1 3 / ‘ [e4-1AE-253 ‘.

Fracture, 51.65 m Above WP

' aarer QAn?

—_
5 -
E 4]
E o014 E—_— P -1 |
] E Matrix, 51.65 m Above WP &
NN | ' g
: : £
o
"\NE 0001 3 o
= E _
{& a
" h ~
0.0001 . A - 50
Fractute, 1.5 m Above WP : :
: ‘ Matrix, 1.5 m Above WP
1e-05 o R A ;
ote: values less than 1e-6 given as le:6 | .

: : 3

4x62-5mm-b- newmetia.dat
le-06 +———rTTrrrT
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Skip
Debra:

1 have made several changes in your data file, the significant ones

include (a) letting swext variable to be 0. for all those capillary

pressure tabies for which van genuchten parameters do not compute
excessively high capillary pressure near the residual liquid saturation,

and (b) changing the default parameters for many variables in the recurrent
data.

You can perhaps 'diff your original fite with this to see the exact
changes made. if still does not run on your machine {or your version
of metra), let me know.

i have not gone back to identify the cause of your restart run not
working after 10 yrs. May be, ! will do it it you again encounter
such restart problem with another run.

See a partial screen dump appended to the data for comparison. It took
much cpu time...

MOhan...
NOskip

METRA-DCM, Patterned after T. Buscheck Case 3 of Drift Scale
Near-Field/Altered-Zone Models Report UCRL-ID-129179

- This is my attempt to reproduce the results for Drift Scale Thermohydrologic
! infiltration rate = 16.0 mmiyr.

‘2.0

- This is the input fle for steady stats initial condition calibration

RSTART 0

.grid geometry FX ipveal iout gravity pref tref href
G XYZ\B\ \0)1 1 1 0 00 0

: i = sequential number of material types
:type:ﬂwcharacmisﬂcmes(Vm-Gen,u\ear,taMar‘andoorey)

: swinm = imeducible Niquid saturation for the matrix

: rpmm = Van Genuchten parameter for matrix

: alpham = Van Genuchten parameter for matrix
:madsliqmsamratbnbeb«whbhmwpmawprmuraisubulatedbased
: on the slope dPcw/dSw evaluated at SWEXT.

: sgc = residual (immobile) gas saturation, fraction

< lecm = Equivalent Continuum Model (ECM) formulation (0 do not invoke, 1 invoke, 2 ECM with tables)
“swirf = residual liquid saturation for fracture, fraction

: alphaf = parameter in Van-Genuchten equation for fracture (1/Pa)

: phim = matrix porosity (fraction)

: phit = fracture porosity (fraction)

]
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: permm = intinsic matrix permeability {m~2)
: permt = intrinsic tracture permeability

Pekr ‘relative perm and pc keyword

[l

.

P

: (PTn24 - tracture)

: (PTn25 - tracture)

i type-curv  swirm rpmm(lamda) alpham
(TCw11 - matrix)

1 Van-Gen 0.13 0.23t

: (TCw11 - fracture)

2 Van-Gen 0.01 0.667

* (TCw12 - matrix)

3 van-Gen 0.13 0.2447

(TCw12 - fracture)

4 van-Gen 0.01 0.669

: (TCw13 - matrix)

5 Van-Gen 0.33 0.4548

 (TCw13 - fracture)
6 Van-Gen 0.01 0.668

i typecurv swirm  rpmm(lamda) alpham
: (PTn21 - matrix)

7 van-Gen 0.10 0.253%

 (PTn21 - tracture)

8 Van-Gen 0.01 0.668

(PTn22 - matrix)

9 Van-Gen 0.14 0.4925

. (PTn22 - fracture)

10 Van-Gen 0.01 0.688

: (PTn23 - matrix)

11 Van-Gen 0.7 0.3002

: (PTn23 - fracture)

12 Van-Gen 0.01 0667

 (PTn24 - matrix)
13 Van-Gen 0.10 0.3859 -

P

14 Van-Gen 0.01 0667

2.37¢-3 -0.0e+8 0.0

1.15¢-6 -1.0e+8 0.0

2.37e-3 -0.0e+8 0.0

201e-6 -1.0e+8 00

3.74¢-6 -0.0e+8 0.0

9.120-4 -0.0e+8 00

3.98¢-5 -1.0e+8 0.0

1.10e-3 -0.0e+8 0.0

7.94¢-6 -0.00+8 0.0

1.850-3 -0.0e+8 0.0

5.440-5 -0.0e+8 00

3.45e-3 -0.06+8 0.0

3435 -0.0e+8 00

9.1304 -0.0e+8 0.0

1.81e-4 -000+8 00 O

0

(]

0

0

0

0

0

0

0

| i ypecurv swin rpmm(iamda) aipham  swext sgc  lecm

. (PTn25 - matrix)
15 Van-Gen 0.10 0.3185

swext sgc  iecm

swext sgc  iecm

i

16 van-Gen 0.10 0.320

 (TSW31 - matrix)

17 Van-Gen 0.11 0.2304

. (TSw31 - fracture)
18 Van-Gen 001 0.566

;(TSw33-matrix

)
19 Van-Gen 0.06 0.2479

 (TSwa3 - fracture)
20 van-Gen 0.01 0.667

: (TSW36 - matrix)
:'23 Van-Gen 0.18 05138

23 Van-Gen 0.18 0.5138

. (TSw36 - fracturs)

24 Van-Gen 0.01 0.667

: (TSW37 - matrix)
: 25 Van-Gen 050 0.3708

25 Van-Gen 0.50 03708

- (TSW37 - fracture

)
26 Van-Gen 0.0t 0.659

 (CH1ve - matrix)

27 Van-Gen 0.04 0.1592

 (CH1ve - fracture)
28 Van-Gen 001 0.669

29 Van-Gen 0.06 0.2291

- (CH2ve - fracture)

30 Van-Gen 0.01 0.667

- (CH3zc - matrix)

31 van-Gen 020 02119

* (CH3z¢ - fracture)

1.81e-4 -0.0e+8 00 O

5.84e-5 -1.0e+8 00 O

1.44e-4 -0.00+8 00 O

i type-curv swirm rpmm(lamda) alpham  swext sgc iecm

6.21e-6 -1.0e+8 00 O

1.73¢-3 -0.0e+8 00 O

(TSw3S - matrix: Repository horizon)
21 Van-Gen 0.08 0.1983

4.01e-6 -1.0e+8 00 O

;(T Swas - fracture: Repository horizon)
22 Van-Gen 0.01 0.667

1.26e-3 -0.0e+8 00 O

i type-curv swirn rpmm(lamda) alpham  swext sgc iecm

8.08¢-7 -0.0e+8 00 O
227206 -000+8 00 O

1.32¢-3 -0.0e+8 00 O

5.30e-7 -0.0e+8 00 O
7.38566-6 -0.06+8 00 ©

1.19e-3 -00e+8 00 O

7.60e-5 -1.0e+8 00 O

1.186-3 -0.0e+8 0.0 O

i type-curv  swirm rpmm(lamda) aipham  swext sgc iecm
 (CHve - matrix)

412¢-5 -1.06+8 00 0

1.186-3 -0.0e+8 00 O

21665 -1.0e+8 00 O

-

- o

- X =T

R ox gompmet ey 4
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2 B *
v (GYU) J=1.ny) e
i 7(%2(;)2“?6"29)0100 o —y 01 85103 2 29.34736E+04 20.1181 9.8738E-01 0.0000E+00 9.3248E+04 2.0118E+01 1.074SE-01
I 8.0 6.3 45 3.0 7.0 I_é 51_8'07,13 '3,$°£59'° —_ 18 1 1 3 30.35654E+04 20.2095 9.8747E-01 0.0000E+00 9.3338E+04 2.0210E+01 1.0367E-01
7.0 7.0 7.0 8011.014.0 16.0 15.0 14.0 13, " 0.0000E+00
L 12.011.010_: 8,0 :o 7,% 2_8 1&? ;},°;§° 18 1 1 4 49.36636E+04 20.3051 9.8756E-01 0.0000E+00 9.3445E+04 2.0305E+01 9.9145E-02
| To. % ; 4 0.0000E+00
b ?2 2‘8 38 ?‘8 2‘8 ?‘8 S"ﬁé“;‘i;ﬁ‘,}g 181 15 59.37662E+04 20.4058 9.8766E-01 0.0000E+00 9.3562E+04 2.0406E+01 9.3693E-02
» 14.3 15,0 15.0 162150 150 11.5 9.0 9.712.3 ; 0.0000€.00
14.0 15.0 15.0 17.0 18.0 16.0 14.0 12.0 84 65 : 01 8 103 6 59.38743E+04 20.5118 0.8755E-01 0.0000E+00 9.3682E+04 2.0512E+01 8.7108E-02
rg{'alcuepermeabiuﬁes moditied from Buscheck by dividing by fragfure porosity —N— 01 e 103 7 79.39825E404 20.6145 9.8759E-01 0.0000E+00 9.3789E+04 2.0615E+01 1.4139E-01
\ 0000 g
212 K1 K2 it fhrm vb port permid permyt permat m permm_istm Rhrmm 01 8 103 8 89.40907E+04 20.7141 9.8774E-01 0.0000E+00 9.3899E+04 2.0714E+01 1.4098E-01
N : /é\: ; ; $224 12 %11.oooomzésse-osmzésee.osm9. 08 0.066 5.408-18 1 1: TCw11 o:)o:o Eloc: 9 99.41991E+04 20.8137 9.8793E-01 0.0000E+00 9.4008E+04 2.0814E+01 1.4057E-01
1. ! . 626-08 0.066 5.40e-18 3 2: TCw12 )
:’3:3 g 3 g_:m 3.406-09 3.400-09'4.000-08 0.140 5.696-17 5 3: TCW13 01103 1510230 109.43021E+04 20.9083 9.8815E-01 0.0000E+00 9.4113E+04 2.0908E+01 1.4018E-
. 1.0000 1.08e-08 1.080-08 1.080-08 0.369 1.61e-14 7 4: PTn21 '
1 } :g:g }g go_ ) 04,00 4.046-09 0.234 3.300-15 9 5 : PTrz2 01103 1 1&1 119.43943E+04 20.992 9.8845E-01 0.0000E+00 8.4214E+04 2.0993E401 1.3983E-
1 e 99600 1.566-00 0,363 5.400-14 116 : FT23 1B 1 112 129.44719E+04 21.0641 9.8928E-01 0.0000E+00 9.4329E+04 2.1064E+01 1.3954E-
117814 701, y ' (469 8.80e-14 137 : PTn24 R TR
. e-090.464 3.18¢-13 158: PTn2s i
: zg ;: 1%% 807 0.042 7.766-17 179+ TSwat 01108 1 10:)3 139.45306E+04 21.1410 9.8999E-01 0.0000E+00 5.4489E+04 2.1141E+01 3.1631E-
808 p-07 0.135 2.040-17 19 10 ; TSwWa3 -0000E
: g‘s: g :: g 0000 2 770.08 2_779.09 56,08 0.115 2.226.17 21 11 . TSw35 01103 1 1&4 14 9.45030E+04 21.3289 9.9000E-01 0.0000E+00 9.4593E+04 2.1329E+01 5.6106E-
y 776-Gb 2.776-09/4.166-08 0.115 2.22¢-17 21 11 : TSW35 I
14949 41 21 0. .000Q 1 OOE-4h 1.000-441.00E-44 0,000 1.0E-44 41 21 : TSw3S - metal 01103 1 102)5 159.46689E+04 21,5548 9.9000E-01 0.0000E+00 9.4669E+04 2.1555E+01 6.2268E-
15050 22 11 0. 1.0000 09 2.774.00 1.180-08 0.115 2.226-12 21 11 : TSWA5 - under 01108 1 1&5' 16 9.47317E+04 21.6903 9.9000E-01 0.0000E +00 9.4732E+04 2.1690E+01 6.0979E-
} g} g 225 :; a, Imi ggz :-gmea-oeo‘ns 222617 21 11 : TSW35 01103 1 10:’7 17 9.47940E+04 21.8472 9.8999E-01 0.0000E+00 9.4794E+04 2.1847E+01 7.1566E-
10000 016-09 3.016-09 0.082 8.706-18 23 12 : TSW36 i
} gg g :g g_ ;mg_“o.og 44009 2.440.08 0.020 8.396.18 25 13 TSW37 01108 1 1“;)5 18.9.48693E+04 22.0568 9.8999E-01 0.0000E+00 9.4869E+04 2.2057E+01 6.9258E-
) . 1.0000 2.440-09 $.446-09 2.446-00 0.020 4.08¢-18 25 13 : TSw37 |
: g;g g :; %I‘°°°°§'“‘*°° 41000 2.440.09 0.086 1 80012 2714 . CHiue 01103 1 1 19 19 5.43452E+04 22.3028 7.4471E-01 0.0000E+00 9.4945E+04 2.2303E+01 7.4408E-
. 1.0000 4.036-09 B.030-09 4.036-09 0.321 5.50e-14 29 15 : CHave
} %(7? : :g 0. 1.0000 1.066-09 -253-092286-090.2402.509-18 31 16+ OHaze 01108 1 1;0 20 8.50239€+04 22.5034 7.3060E-01 0.0000€+00 9.5024€ +04 2.2593E+01 7.2995E-
DN #10-0}t.416-09 2.286-08 0.169 5.490-18 33 17 : CHdzc
: ;g ?’3 : :g 8'1' D696-09 9.926-09 0.274 1.916-15 35 18 : PP3vp 01103 1 10%1 219510256404 22,8787 7.0264E-01 0.0000E+00 9.5103E+04 2.2679E+01 7.0195E-
. 1.0800 876-09 2 280-00 0.197 1.75e-17 37 19: PP2zp ’
. 1 8080 40 20 0. 1.0000 9.69-05 b.69-09 9.926-09 0.274 1.916-15 30 20 : BF3vD 01105 1 :;2 22 9.51783E+04 23.0884 9.4771E-01 0.0000E+00 9.5177E+04 2.3088E+01 3.6845E-
. 18 1 {23 238525436+04 23.2011 9.8640E-01 0.0000E+00 9.5182E+04 2.3201E+01 2.7918E-
! 01 0.0000E+00
18 1 124 249533576404 23.2850 9.8646E-01 0.0000E+00 9.5237E+04 2.3285E+01 2.7835E-
: 01 0.0000E+00
FEQUIL depth pdepth tdepih tgrad param iequl 01108 1 10? 259543806404 23.3913 9.8653E-01 0.0000E+00 §.5333E+04 2.3391E+01 2.7762E-
‘EQUIL 826.9 101325 30. 013757 00 40 01103 1 10%6 26 9.55749E+04 23.5311 9.8662E-01 0.0000E+00 5.5467E+04 2.3631E+01 2.7747E-
%n 2K p- t sg x@ pm tm 01103 1 10%7 27 9.57381E+04 23.6880 9.8674E-01 0.0000E+00 9.5628E-+04 2.3699E+01 2.7919E-
- . .m
brr @ 1 1 1 19.33917E+04 20.0372 9.8730E-01 0.0000E+00 9.3221E+04 2.0037E+01 1.1052E-01 011 0‘ ! 10%8 289.59070E+04 23.8725 9.8685E-01 0.0000€+00 9.5791E+04 2.3873E+01 2.8500E-
Y 18 1 1 29 298.60652E+04 24.0356 9.8523E-01 0.0000E+00 9.5844E+04 2.4036E+01 2.9786E-
01 0.0000E+00

\A.Mﬁﬂ“—*"“‘”
J /'\‘\:ﬁ-\

/ - b
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iy,

1 8 1 1 30 309.62126E+04
01 0.0000E+00

1 8 1 1 31 319.63491E+04
01 0.0000E+00

1 8 1 1 32%329.64749E+04
01 0.0000E+00

1 8 1 1 33 339.65898E+04
01 0.0000E+00

1 8 1 1 34 349.66939E+04
01 0.0000E+00

1 8 t 135 359.67871E+04
01 0.0000E+00

1 8 1 1 36 369.68683E+04
01 0.0000E+00

1 8 1 1 37 379.69407E+04
01 0.0000E+00

1 8 1 1 38 389.70066E+04
01 0.0000E+90

1 8 1 139 399.70670E+04
01 0.0000E+00

1 8 1 140 409.71219E+04
01 0.0000E+00

18 1 141 41971768E+04
01 0.0000E+0Q

18 1 142 429.72319E+04
01 0.0000E+00

1 8 t 143 439.72869E+04
01 0.0000E+00

1 8 1 144 44973419E+04
01 0.0000E+00

1.8 1 145 459.73970E+04
01 0.0000E+00

1 8 1 1 46 46 9.74520E+04
01 0.0000E+00

1 8 1 1 47 47 9.74988E+04
01 0.0000E+00

1 8 1 1 48 489.75294E+04
01 0.0000E+00

1 8 1 1 49 499.75488E+04
01 0.0000E+00

1 8 1 150 509.75622E+04
01 0.0000E+00

1 8 1 151 519.75760E+04
01 0.0000E+00

1 8 1 152 5285.75853E+04
01 0.0000E+00

1 8 1 153 539.76229E+04
01 0.0000E+00

1 8 1 1 54 549.76670E+04
01 0.0000E+00

1 8 1 155 558.77277E+04
01 0.0000E+00

1 8 1 156 569.77994E+04
01 0.0000E+00

1 8 1 157 579.78877E+04
01 0.0000E+00

24.1760 9.8509E-01 0.0000E-+00 9.6098E+04 2.4176E+01 1.9432E-
24,2942 9.8536E-01 0.0000E+00 9.6235E+04 2.4294E+01 1.9300E-
24,4029 9.8565E-01 0.0000E+00 9.6361E+04 2.4403E+01 1.9189E-
24,5021 9.8585E-01 0.0000E-+00 9.6477E+04 2.4502E+01 1.9099E-
24.5919 9.8628E-01 0.0000E +00 9.6582E+04 2.4562E+01 1.9029
24.6722 9.8666E-01 0.0000E-+00 9.6676E+04 2.4672E+01 1.8978E-
24.7430 9.6714E-01 0.0000E+00 9.6762E-+04 2.4743E+01 1.894TE-
24,8044 9.8831E-01 0.0000E+00 9.6844E-+04 2.4804E+01 1.8933E-
24.8611 9.8996E-01 0.0000E-+00 9.6936E+04 2.4861E+01 1.8936E-
24,9131 9.9000E-01 0.0000E+00 9.7034E+04 2.4913E+01 1.8951E-
24.9603 9.9000€-01 0.0000E-+00 9.7106E+04 2.4960E+01 1.8967E-
25,0076 9.9000E-01 0.0000E+00 9.7169E+04 2.5008E+01 1.8984€-
25.0548 9.9000E-01 0.0000E+00 9.7228E+04 2.5055E+01 1.9004€-
25,1021 9.9000E-01 0.0000E+00 9.7285E+04 2.5102E+01 1.9027€-
25,1493 9.9000E-01 0.0000E+00 8.7341E+04 2.5149E+01 1.9054E-
25.1966 9.90005-01 0.0000E-+00 9.7397E+04 2.5197E+01 1.9085E-
25.2438 9.9000-01 0.0000E+00 9.7452E+04 2.5244E+01 1.9121€-
25.2839 9.9000E-01 0.0000E+00 9.7498E+04 2.5284E+01 1.9158E-
25,3102 9.9000E-01 0.0000E-+00 9.7528E+04 2.5310E+01 1.9186E-
25,3268 9.9000E-01 0.0000E+00 9.7548E+04 2.5327E+01 1.9205E-
25.3384 9.9000E-01 0.0000E +00 9.7561E:+04 2.5336E+01 1.9219€-
25.3502 9.9000E-01 0.0000E.+00 8.7574E+04 2.5360E+01 1.6235€E-
25.3687 9.9000E-01 0.0000-+00 9.7583E+04 2.5367E+01 1.9268E-
25.3904 9.9000E-01 0.0000E+00 9.7620E +04 2.5390E+01 1.9292€-
25.4304 9.9000E-01 0.0000E-+00 9.7659E +04 2.5430E+01 3.0103€-
25.4872 9.9000E-01 0.0000E:+00 9.7728E+04 2.5487E+01 2.7582E-
25,5540 9.9000€-01 0.0000E+00 9.7803E+04 2.5554E+01 2.4181E-
25,6357 9.9000E-01 0.0000E-+00 9.7894E+04 2.5636E+01 1.9423€

»

1 8.1 1 58 580.79954E+04
01 0.0000E+00

1.8 1 1 59 599.81253E+04
01 0.0000E+00

1:8 1 1 60 609.82747E+04
01 0.0000E+00

18 1 161 619843156404
01 0.0000E+00

18 1 162 629.85940E+04
01 0.0000E+00

1 8 1 163 639.876056+04
01.0.0000E+00

18 1 184 649.89339E+04
01.0.0000E+00

18 1 165 65991072E+04
01 0.0000E+00

18 1 166 669.92740E+04
01 0.0000E +00

1 8.1 167 679.94213E+04
01 0.0000E+00

1 8 1 1 68 689.95354E+04
01 0.0000E+00

18 1 169 699.96391E+04
01 0.0POOE+00

1 8 1 1 70 709.97582E+04
01 0.0D00E+00
18 1 171 719.99007E+04
02 0.0600€:+00

1 8.1 172 721.00062E+05
01 0.0000€+00

1 8 1 1 73 731.00230E+05
Ot 0.0000E +00
1 81 1 74 74 1.00408E+05
1 0.0000E+00

1 8 1 1 75 751.00604E+05
@1 0.0000E+00

1 8 1 176 761.00789E+05
01 0.0000E+00

1 81 177 77 1.00952E+05
01 0.0000E+00

1 8 1 1 78 781.01094E+05
01 0.0000E +00

18 1 179 791.01205E+05

0 o.gmoem
1.8 1 1 80 801.01289E+05
02 0.0000£:+00

00

% k2 voif areamod! xim yim zim

1811186 2.33¢-4 5.00e-4 0.5 0.5 0.5 : TCwi1
117 12 2.99e-4 5.000-4 0.5 0.5 0.5 : TCwi2
1 1 1313 7.056-5 5.006-4 0.5 0.5 0.5 : TCw13
1 1 1414 48485 5.02e-1 0.5 0.5 0.5 : PTn21
1 1 1515 4.83e-5 5.00e-1 0.5 0.5 0.5 : PTn22

1;
/18
14

33

25.7347 9.8999E-01 0.0000E+00 9.8005E+04 2.5735E+01 1.3040E-
25,8458 9.8997E-01 0.0000E+00 9.8131E+04 2.5846E+01 1.4834E-
25.9665 9.8997E-01 0.0000E+00 9.8275E+04 2.5966E+01 1.4839E-
26.0930 9.8997E-01 0.0000E+00 9.8431E+04 2.6093E+01 1.5418E-
26.2241 9.8998E-01 0.0000E+00 9.8589E+04 2.6224E+01 1.7116E-
26.3588 9.8998E-01 0.0000E+00 9.8721E+04 2.6359E+01 2.1971E-
26.5565 9.9000E-01 0.0000E+00 9.8934E+04 2.6556E+01 4.7877E-
26.8262 9.9000E-01 0.0000E+00 9.9107E +04 2.6826E+01 5.3153E-
27.1024 9.8999E-01 0.0000E+00 9.9274E+04 2.7102E+01 4.7897E-
27.3399 9.8996E-01 0.0000E+00 9.9421E+04 2.7340E+01 3.8461E-
27.5148 9.8930E-01 0.0000E+00 8.9535E+04 2.7515E+01 1.7211E-
27.6665 9.8985E-01 0.0000E+00 9.9639E+04 2.7666E+01 1.8613E-
27.8301 9.9000E-01 0.0000E+00 9.9758€+04 2.7830E+01 1.1271E-
28.0129 9.9000E-01 0.0000E+00 9.9901E+04 2.8013E+01 8.8706E-
28.2399 9.9000E-01 0.0000E+00 1.0006E+05 2.8240E+01 5.5998E-
28.4972 9.9000E-01 0.0000E+00 1.0023E+05 2.8497E+01 5.1341E-
28.7637 9.8999E-01 0.0000E+00 1.0041E+05 2.8764E+01 4.1138E-
29.0363 9.8999E-01 0.0000E+00 1.0060E+05 2.9036E+01 3.3780E-
29.2880 9.8999E-01 0.0000E+00 1.0079E+05 2.9288E+01 3.2831E-
29.5091 9.8999E-01 0.0000E+00 1.0095E+05 2.9509E+01 3.0418E-
29.6987 9.8997E-01 0.0000E+00 1.0109E+05 2.9699E+01 2.4912E-
29.8446 9.8993E-01 0.0000E+00 1.0121E+05 2.9845E+01 1.5106€-

29.9521 9.8952E-01 0.0000E+00 1.0129E+05 2.9952E+01 9.1766E-




4.7336E+08 709.00
6.3115E+08 649.00
9.4673E+08 550.00
1.2623E+09 471.00
1.5779E+09'%08.00
1.8935€+09 358.00
2.2080E+08 317.00
25246E+09 283.00
2.8402E+08 256.00
5.9959E+09 144.00
9.1517E+09 114.00
1.2307E+10 97.80
1.5463E+10 85.60
3.1242E+10 50.40
6.2800E+10 27.30
9.4357E+10 21.50
1.5747E+11 17.80 -
3.1526E+41) 12.90
0

‘Output A=1
Output P=1 L1 G=1 T=1 Q=1 B=1 S=-1 | Look at the *_out. It s better format.

;isotvne\nmvmn newtnmx north nitmax level
Sotve4 1 12 2 100 1

;AUTO-stop DPMXE DSMXE DTMPMXE DP2MXe TACCEL IAUTODT FACH
AUTO-step 1.0E+4 003 3 104 1063 0 0

“TOLR TOLP TOLS TOLT TOLP2 TOLM TOLA TOLE rtwotol mmxiol smuxtol
Toir 1.0e1 1.e-4 1.6-3 1.001 1.6-3 1.6-5 1.e-3

;Limitdpmx dsmx dimpmx dpamx dtmn  dimx dtfac
LIMIT 1045 .08 6. 1.e+5 1.e-8 1.5 .334

RSTArt 1

Pots 114
377 385 386 383

‘STEADY]y] 1.0E-7 1.0E-07 1.0E-10

Ends

6 Data Lines Skipped

step tme[y] dt[y] newton ncuts icnv <... solver (cgstb) itrs ..>
1 1.000E-07 1.000E-07 {{ 1) 0( 02 3
dPf{ 4 1 70)=1.12E+02 dSt( 1 1 70)= 1.22E-06 dTH 1 1 64)=-5.31E-04

101 9.325E-01 1.245E-02 2( 232) O( 1) 2 610
dPm{ 1 1 53)=-1.23E+03 dSm( 1 1 50)=2.01E-02 dTH( 1 1 53)= 2.51E+00

102 9.462E-01 1.367E-02 2( 234) O 1) 2 422
dPm{ 1 1 53)=-1.13E+03 dSm( 1 1 50)=2.42E-02 dTi( 1 1 53)= 2.44E+00

103 9.614E-01 1.524E-02 2( 236) O( 1) 222 6
dPm( 1 1 48)= 1.28E+03 dSm( 1 1 50)=2.91E-02 dTf( 1 1 53)= 2.29E+00

104 9.769E-01 1.548E-02 3( 239) O( 1) 2 54 5
dPm( 1 1 48)=1.39E+03 dSm( 1 1 50)= 3.14E-02 dTH 1 1 53)= 1.99E+00

105 9.920€-01 1.512E-02 3( 242) ( 1) 2 86 5
dPm{ 1 1 48)= 1.44E+03 dSm( 1 1 50)= 3.21E-02 dTf( 1 1 53)= 1.42E+00

step timely] dtly] newton ncuts icnv <... solver (cgstb) itrs .>
106 1.000E+00 7.968E-03 1{ 243) O 1) 2 4
dPm( 1 1 48)= 7.32E+02 dSm( 1 1 50)= 1.76E-02 dTf( 1 1 §3)= 1.38E+00

~> metra: writing files to disk: 1.0000E+00(y]
thidm1.xyp
thidH xyp
tvx1.xyp
tvzixyp

step time[y] dify] newton ncuts icnv <. solver (cgsth) itrs ..>
197 1.000E+01 1.285E-01 3( 562) O( 2) 2 6 6 3
dPm( 2 1 48)= 6.49E+03 dSK 6 1 49)=1.91E-02 dTI( 8 1 46)= 1.39E+00

—> metra: writing files to disk: 1.0000E+01[y)

198 1.016E+01 1.646E-01 3( 565) O( 2) 2 66 5
dPm( 2 1 48)= 8.08E+03 dSH( 6 1 53)=242E-02 dTH B 1 46)= 1.71E+00

199 1.035E+01 1.842E-01 4( 569) O{ 2)2 7655
dPm( 2 1 48)=8.84E+03 dSH( 7 1 52)= 2.43E-02 dTH 5 1 45)= 1.77E+00

200 1.055E+01 1.963E-01 5( 574) O{ 2) 2 9106 2 1
dPm( 2 1 48)= 8.88E+03 dSm( 2 1 51)=9.56E-03 dT( 5 1 45)= 2.25E+00

55




56

v

201 1.061E+01 6.928E-02 2( 588) 1( 3)
dPm( 2 1 48)=3.03E+03 dSm( 2 1 51)#342E03 dTi{ 6 1 45)=8.93E-01

202 1.0686401 6.928E-02 2( 590) o 3} 2 7 6
dPm( 2 1 48)= 2.92E+03 dSm( 2 1 51) 345E-03 dTI( 6 1 45)=9.23E-01

v <o sofver(cgstb)m's >
62) 21113315
2.61E-03 dTi( 8 1 34)= 6.86E-01

step tmely] dtly] newton ncuts icn
477 4.963E+01 1.336E-01 5(2325) O(
dPm{ 3 1 48)=-6.80E+02 dSm( 3 1 49)==

1110 6

478 4.972E+01 8.924E-02 3(2340) GE-03 dTH 8 1 34)= 4.54E-01

1( &
dPm( 3 1 48)=-4.51E+02 dSm( 3 1 4 )
479 4.981E+01 8.924E-02 3( 2343 ) 2 1111 3
dPan( 3 1 48)=-4.49E+02 dSSn( 3 )191( 1.77€-03 dTf( 1 1 34)= 4.52E-01
480 5.000E+01 1.890E-01 4(2347) o( 69) 2 1111 3 1
dPm( 3 1 48)=-9.17E+02 dSm( 3 1 49) J-B0E-03 dTH( 8 1 34)=9.45E-01

> metra: writing files 1o disk: 5.0000€+01[¥]
tiidm3.xyp
Hidf3.xyp
tvx3.yp
tvz3.xyp

.038E+01 3.7806-01 4(2351) o( 63) 1 5
d;?'r|1(53 1 4;)2313.725}@3 “f,(n( 3 )1 ‘:(g) 7.81E-03 dTH( 8 1 34)= 1.83E+00

dPm{ 3 1 48)}=-2.21E+03 dSm( 3

907E ) 7
;ﬁ 5312753*)2229&&91;&(:1( = %ﬂneoa dTH( 8 1 34)= 8.77E-01

) 11112 4
482 5.088E+01 4.980E-01 4( ’,%9)231.07502 ot
2

dPm{ 2 1 53)=-3.63E+08 dSm{ 3 1

563 9.561E+01 1.286E+00 9{ 2929) o( 73) 1 341223
dPm( 2 1 53)}=-3.88E+03 dSm({ 3 1 5

564 9.855E+01 9.365E-01 5(2934) O{
dPm( 2 1 53)=-2.86E+03 dSm( 3 1 §

14 310 2

7% 1221928 §

562 9.4326+01 1.183E+00 5( 2920) g( " {11602 dTI( 3 1 30)=2.55E+00
2

11 30)=2.49E+00

vy
- D

1
8 1 29)= 1.81E+00

1 ) 128241167 210
565 9.779E+01 1.244E+00 7(2941) g( S 1eE02 dTH( 6 1 29)= 2.99E+00

dPm( 3 1 53)=-3.70E+03 dSm( 3 1
1191764145

. 8.220E-01 7( 2948) )
o s o 3 1 S1): 759E-00 dTH 1 1 29)= 2286400

567 9.924E+01 8.281E-01 6(2954) O(
dPm{ 3 1 53)=-1.89E+03 dSm( 3 1 51)¢

128208910133
.77E-03 dTH 8 1 29)= 1.79E+00

mv

A
o
-’
-
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step time[y] dtlyl newton ncuts icnv <. solver {cgstb) itrs ..>
568 1.000E+02 7.588E-01 4(2958) O( 73) 1 322824 3
dPm{ 3 1 53)=-2.2dE+03 dSm({ 3 1 51)=6.93E-03 dTH 5 1 29)= 2.16E+00

--> metra: writing files to disk: 1.0000E+02[y]
tfidm4.xyp
tfidf4.xyp
fvxd.xyp
tvzd.xyp

569 1.009E+02 9.054E-01 4(2962) O( 73) 1 282716 2
dPm( 3 1 53)=-2.50E+03 dSm( 3 1 51)=8.23E-03 dTH 6 1 29)= 2.51E+00

step timefy] dtly] newton ncuts icnv <... solver (cgstb) itrs ..>
764 1.885E+02 1,.879E-01 10{ 4251) O 110) 2 2319 9 3183621 2 135
dPm( 4 1 47)=8.59E+02 dSf( 8 1 62)=-9.63E-04 dTH 1 1 45)= 2.67E-01

774 1.901E+02 7.406E-02 2( 4358) 1(115) 2 39 21
dPm( 4 1 47)=3.16E+02 dSH 8 1 63)=-7.46E-04 dTH( 1 1 45)= 1.31E-01

775 1.802E+02 7.406E-02 1(4359) 0(115) 2 13
dPm( 4 1 47)=3.16E+02 dSf( B 1 63)=-7.75E-04 dTf( 1 1 45)= 1.37E-01

776 1.903E+02 1.481E-01 6(4365) O(115) 1 1618 324 510
dPm{ 1 1 46)=6.31E+02 dSH( 8 1 63)=-1.63E-03 dTH 1 1 45)=2.77E-01

1360 9.811E+02 4.697E-01 6(8366) 1(259) 1 242016 1 1 2
dPm{ 8 1 58)=-1.35E+02 dSK 8 1 42)=-1.47E-02 dTm{ 1 1 49)=-4.48E-02

1361 9.816E+02 4.697E-01 6(8372) 0(259) 1 213018 912 1
dPm{ 8 1 58)=-1.35E+02 dSH( 1 1 42)=-1.37E-02 dTH{ 8 1 43)=-8.00E-02

1362 9.823E+02 7.492E-01 4(8376) 0(259) 1 1311 117
dPm{ 8 1 58)=-2.15E+02 dSK{ 1 1 42)=-3.71E-03 dTH 1 1 43)=-1.32E-01

1363 9.838E+02 1.498E+00 3(8379) 0(259) 1 262426
dPm( 8 1 58)=4.29E+02 dSH{ 1 1 42)=-2.45E-03 dTH 1 1 43)=-2.10E-01

1364 9.868E+02 2.997E+00 5( 8384) 0(259) 1 403937 1 8
dPm( 8 1 58)=-8.55E+02 dSi( 1 1 42)=-2.71E-03 dTf( 1 1 43)=-3.84E-01

1365 9.928E+02 5.993E+00 4(8388) 0(259) 1 465712 &
dPm( 8 1 58)=-1.70E+03 dSm( 8 1 58)=3.31E-03 dTf( 1 1 43)=-7.00E-01

step time[y] dtly] newlon ncuts icnv <. solver (cgstb) itrs ...>
1366 1.000£+03 7.183E+00 3(8391) 0(259) 1 495313
dPm( 8 1 58)=-2.02E+03 dSm( 8 1 58)= 3.85E-03 dTI( 1 1 43)=-7.93E-01

i
|
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P

--» metra: writing files to disk: 1.0000E-+03{y]

HidmB.xyp

Hicit6. Jeyp

tvx6.xyp

tvz6.xyp

Routines cpu-saconds
read/initialization =  5.00

pvt = 5036.00

pckr = 357.00
accm;coefs = 2322.00
soive = 26870.00
updtipsk)(vpk) = 63.00
output = 34.00
Total Metra Exec. = -51658.00
Gem read/initial = .00
Gem masstran = .00
Gem-Update = 00

Total Metra + Gem = -51658.00

Total Number of Steps = 1366
Total Newtonian lters = 8391
Cumulative inner itrs = 122099
Total Time-Step Cuts = 259

Min Time Step Size = .100E-06 y
Max Time Step Size = 207E+02 y

Vd

Amended AYe 2oy oz d

J’w 0.

/A/L//?J an

:) chaaced &

, YI-5S81 03 Al p
ﬂ/mme/l‘ff %M ? 1 A

= 2) C%MOZQ’ Aﬂc.?L

multioler oot 0. 1R 205 fo  0.27990., Lmt/q

3) .,Zf,@ P ofF the gt ~blocks weas Chmved

My His/a9

bewc/ctc/ éq D. M(rlr.ft

X /VO7L€ Y pases of _ornal //&Aafe /mrf//iq

From Y2 Y228 of Shis pefeboolc

& ey /a

been ' jacluced  delous

32 Van-Gen 0.01 0654 1.12e-3 -0.0e+8 00 O

i type-curv swim rpmm(lamda) alpham  swext sgc  iecm

 (CHéze - matrx)
33 Van-Gen 033 04322 1.03e-6 -00e+8 0.0 O

(CH4zc - fracture)
34 Van-Gen 0.01 0.667 1.14e-3 -0.0e+8 00 O

: (PP3vp - matrix)
35 Van-Gen 007 03142 1.66e-5 -00e+8 00 ¢

(PP3vp - fracture)
36 Van-Gen 0.01 0667 1.42¢-3 -00e+8 00 ©

(PP2zp - matrix)
37 van-Gen 0.18 0.3568 8.3%¢-6 -0.0e+8 00 O

(PP2zp - fracture}
38 Van-Gen 0.01 0.667 1.14e-3 -00e+B 00 O

 (BF3vb - matrix)
39 Van-Gen 007 03142 166e-5 -00e+8 00 0

 (Bf3vb - fracture)

40 Van-Gen 0.01 0.667 1.42e-3 -0.0e+8 00 0

[T ———

: Metal Wasle Package
Juiveiucia ey

" 41 Van-Gen 00001 04400 5.80e7 -0.0e+8 00 0
0

+ wohw

Debug options

bebug 1
[}

© i R

Thermal properties
| o

: no = sequential number of data set

< tho = rock density (kg/m*3)

: ¢pr = rock specific heat (J/kg-K)

: ckdry = thermal conduclivity of dry rock (J/s/m-K)

al : cksat = thermal conductivity of liquid saturated rock (J/s/m-K)
: crp = pore compressibility with pressure at constant T (1/Pa)
. : ot = absolute value of pore compressibility with pressure at constant T (1/Pa)
A ] : tau = tortuosity for binary diffusion
: cdiff = vapor-dir diffusion coefficient, (m*2/s)
: cexp = exponent for binary diffusion

: no rho cpr ckdry cksat crp ot tau cdiff cexp enbd

- (TCw11 - matrix)

1 .2510e+03847. 102 176 0
1 (TCw12 - matrix)

2 2.510e+03837. 128 188 0
: (TCw13 - matrix)

3 2.470e+03857. 054 098 0
1 (PTn21 - matrix)

4 2.340e+031080. 0.35 050 O
1 (PTNn22 - matrix)

5 2.400e+03849. 044 087 0
1 (PTn23 - matrix)

6 2.370e+031020 046 102 0
: (PTn24 - matrix)

7 2.260e+03 1330 0.35 0.82 0
: {PTn25 - matrix)

8 2.370e+031220 0.23 067 O
: {TSw31 - matrix)

9 2.510e+03 834 037 100 0
- (TSw33 - matrix)

102.510e+03 883 0.71 1.80 0
- (TSwas - matrix)

112.540e+03900 1.20 202 ©
: (TSw36 - matrix)

122.560e+03 865 1.42 184 0
: (TSw37 - matrix)

132.360e+03 984 169 2.08 0
: (CH1vc - matrix}

14 2.310e+03 1060 0.70 131 ©
: (CH2vc - matrix)

152.240e+03 1200 058 117 0
: (CH3zc - matnix)

16 2.350e+03 1150 061 120 ©
: (CH4zc - matrix)

17 2.440e+03 1170 073 1.35 0
: (PP3vp - matrix)

18 2.580e+03 841 066 1.26 0
: {PP2zp - matrix)

192510e+03644 074 135 0
< (BF3vb - matrix}

202.580e+03841 066 1.26 0

e

: Metal Waste Package
{ wemernresees

o

"217.800e403 4500 50.0 500 ©
0
Derenseeesasensamenr s

: Define size of grid-blocks
RISt

DXYZ 0

o
0
0

.5 213e-5 1.8 0.
5 213e-5 1.8 0.

.5 2.13e-5 1.8 0.

52135 1.8 0.

5 213e-5 1.8 0.

5 213e5 18 0.
5 213e-5 1.8 0.

5 2135 1.8 0.

.5 2.13e-5 1.8 0.

5 213e-5 1.8 0.
5 213e-5 18 0.
5 2.13e-5 1.8 0.

5 213e-5 1.8 0.

52135 1.8 0.
.5 2.13e-5 1.8 0.
.5 2.13e-5 1.8 0.
5 2.13e-5 18 0.
5 2135 18 0.
.5 213e-5 1.8 0.

5 213e-5 1.8 0.

5 2.13e-5 1.8 0.

s : enbd = enhanced binary diffusion coefficient
: - (dx(i)i=1,nx)
Thermal-prop 1.49 167 1.8 1.8 1.8 1.8 1.8 1.84
L4
T ~O \F T
\ .\

B — R
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e e e g e

. o - S, i ek e i = . L g ot ST

18111616 1.30e-4 5.00e-1 0.5 05 0.5 :PTn23

18111718 6.94e-5 5.00e-1 0.5 05 0.5 : PTn24

18111921 3.86e-5 5.00e-1 0.5 0.5 0.5 : PTn25

1 8112222 8.92e-5 4681 05 05 0.5 : TSwa1 o )

1 8112329 105e-4 500e-4 0.5 0.5 0.

1 81 13053 3.29e-4 500e-4 0.5 05 0

. 1 8115458 3.99e-4 500e-4 0.5 05 0.5
1 8115963 4.92e-4 500e-4 0.5 05 0.5 : TSW37
1 81186464 7.14e-5 500e-1 0.5 0.5 0.5 : CHive
. 1 8116568 7.14e-5 500e-1 0.5 0.5 0.5 : CH2vc )

1 8116869 1.10e-5 9.22e-1 0.5 0.5 0.5 : CH3ve

18117071 1.10e-5 50081 0.5 0.5 0.5 : CHéve

18117274 7.14e-5 5.00e-4 0.5 0.5 0.5 : PP3vp

18117579 1.10e-6 5.00e-1 0.5 05 0.5 : PP2zp v

18118080 7.14e-5 5.00e-4 0.5 0.5 0.5 : BF3vb
. -
Recurrent
BCON 2
l_ S
iitype iface it 2 j1 j2 .
§TOP 1811
timbc gbef pbef tbef sgbef xabef emsivif ) - .
0.0 1.e-9 93361, 20.0.9 .0 0.0 -
00 169 $3361. 20.03 .0 0.0

—,

0.0 5.06e-7 93361. 20. 0.95 .0 0.0
; .

itype iface 1 i2 j1 j2

1 BOTTOM 1 8 1 1
timbe gbef pbef thef sgbef xabef emsivtf

0.0 0.0 101325, 30. 0.0 0.0 0.0

0.0 0.0 101325, 30. 0.0 0.0 0.0

/

Source 1 .13705 1.

: is1is2 js1js2 ks1 ks2 istyp

11 11 4943 32

This decay data is from "Characteristics of Spent Fuel, High-Level Waste, and
: Other Radioactive Wastes Which May Require Long-Term Isolation” DoE OCRWM

: DOE/RW-0184, Dec., 1997 Vol 2 of 8 Tabie 1C.7 e

: It'aﬂ column is time in seconds starting at 0.0 = 10 years
: right cotumn is Watts per Metric Ton Uranium

: fuel is PWR 3000 MWd/MTU

: mulliplier above converts this to Watts/bulk vol

0.0000E+00 1020.00

1.8935E+08 949.00
2.5246E+08 813.00

3.1558E+08 780.00

Ameqaded  Ffe poped - drif*440. dat

// fLime ,/ Jrneezy // oy (////”u /‘ﬁ

8xip

Debra:

I have made several changes in your data file, the significant ones
include (a) letting swext variable to be 0. for all those capillary . N
pressure tables for which van genuchten parameters do not compute :

excessively high capillary pressure near the residual liquid saturation,

and (b) changing the default parameters for many variables in the recurrent T——————

data.

You can perhaps 'diff' your original file with this to see the exact :
changes made. If still does not run on your machine {or your version ey ———
of metra), let me know.

I have not gone back to identify the cause of your restart run not
working after 10 yrs. May be, I will do it if you again encounter

such restart problem with another run.

See a partial screen dump appended to the data for comparison. It took 4 —— .
much cpu time... . s

MOhan. . .
NOskip ———
METRA-DCM, Patterned after T. Buscheck Case 3 of Drift Scale ) o
Near-Field/Altered-Zone Models Report UCRL-ID-129179 ’ ] T

This is my attempt to reproduce the results for Drift Scale Thermohydreolog

[ R

Infiltration rate = 16.0 mm/yr.

2-D
This is the input file for steady state initial condition calibration '
RSTART O

;grid geometry InX ny nz ivplwr ipvecal iout gravity pref tref href
Grid DCMXYZ 15 1 80 1 1 1 ¢ [ ) 0

*****t***i*****i****i*i**t***i***ii’t*i**i*

**ﬁ******i******t*i*i**ii*

i = sequential number of material types

type = the characteristic curves (Van-Gen, Linear, tabular, ard corey)

swirm = irreducible liquid saturation for the matrix T e ————

rpmm = Van Genuchten parameter for matrix :

alpham = Van Genuchten parameter for matrix g — —

swext = liguid saturation below which the capillary pressure is calculated B
on the slope dPcw/dSw evaluated at SWEXT. Ve O

: sgc = residual (immobile) gas saturation, fraction JoT—

: iecm = Equivalent Continuum Model (ECM) formulation (0 do not invoke, 1 inwv

swirf = residual liquid saturation for fracture, fraction

alphaf = parameter in van-Genuchten equation for fracture (1/Pa)

phim = matrix porosity (fraction}

phif = fracture porosity (fraction)

permm = intinsic matrix permeability (m"2)

permf = intrinsic fracture permeability

1.>ckr :relative perm and pc keyword R—

See o 4l irmaze ateas highlht
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WWMMW)-_/‘__“M,_W
i type-curv swirm rpmm (lamda) alpham swext sgc iecm ——
: e i type-curv gwirm rpmm(lamda) alpham swext  sgc
\: (TCwil - matrix) :
1 Van-Gen 0.13  0.231 1.15e-6 -1.0e+8 0.0 0 e et iO (TSw33 - matrix)
19 Van-Gen 0.06 0.2479 6.21e-6 -1.0e+8 0.0
{(TCwll - fracture)} e S
2 Van-Gen 0.01 0.667 2.37e-3 -0.0e+8 0.0 0 : (TSw33 - fracture)
: - N 20 Van-Gen 0.01 0.667 1.73e-3 -0.0e+8 0.0
-"‘V: (TCwl2 - matrix) B :
y 3 Van-Gen 0.13 0.2447 2.0le-6 -1.0e+8 0.0 H (TSw35 - matrix: Repository horizon)
: —— 21 Van-Gen 0.08 0.1983 4.0le-6 -1.0e+8 0.0
(TCwl2 - fracture) .
4 Van-Gen 0.01 0.669 2.37e-3 -0.0e+8 0.0 “”““““*“*wh\.r_.-———— . (TSw35 - fracture: Repository horizon)
i 22 Van-Gen 0.01 0.667 1.26e-3 -0.0e+8 0.0
"!): (TCwl3 - matrix) I S :
S Van-Gen 0.33  0.4548 3.74e-6 -0.0e+8 0.0 o TS . i type-curv swirm rpmm{lamda) alpham swext  sgc
(TCwl3 - fracture) [ i‘Z(’rsts - matrix)
6 Van-Gen 0.01 0.669 9.12e-4 -0.0e+8 c.0 : 23 Van-Gen 0.18 0.5138 8.08e-7 -0.0e+8 0.0
i S — 23 Van-Gen 0.18 0.5138 2.272€-6 -0.0e+8 0.0
i type-turv swirm rpmm(lamda) alpham swext sgc
: (TSw36 - fracture)
U\: (PTn2l - matrix) 24 Van-Gen 0.01 0.667 1.32e-3 -0.0e+8 0.0
7 Van-Gen 0.10 0.2531 3.98e-5 -1.0e+8 0.0
'\,5 (TSw37 - matrix)
(PTn21 - fracture) . 25 Van-Gen 0.50 0.3709 5.30e-7 -0.0e+8 0.0
8 Van-Gen 0.01 0.669 1.10e-3 -0.0e+8 0.0 S—— 25 Van-Gen 0.50 0.3708% 7.3856e-6 -0.0e+8 ¢.0
g: (PTn22 - matrix) (TSw3? - fracture)
9 Van-Gen 0.14 0.4925 7.94e-6 -0.0e+8 0.0 o 26 Van-Gen 0.01 0.659 1.19e-3 -0.0e+8 0.0
(pTn22 - fracture) ‘\‘-‘ (CH1ve - matrix)
10 Van-Gen 0.01 0.669 1.85e-3 -0.0e+8 0.0 27 Van-Gen 0.04 0.1592 7.60e-5 -1.0e+8 0.0
&: (PTn23 - matrix) {CHlvc - fracture)
11 Van-Gen 0.17 0.3002 S5.44e-5 -0.0e+8 0.0 28 Van-Gen 0.01 0.669 1.18e-3 -0.0e+8 0.0
(PTn23 - fracture) : i type-curv swirm rpmm (lamda) alpham swext sgc
12 Van-Gen 0.01 0.667 3.45e-3 -0.0e+8 0.0 H
: ‘g (CH2ve - matrix)
* (PTn24 - matrix) 29 Van-Gen 0.06 0.2291 4.12e-5 -1.0e+8 0.0
13 Van-Gen 0.10 0.3859 3.43e-5 -0.0e+8 0.0 H
(CH2ve - fracture)
{(PTn24 - fracture) 30 Van-Gen 0.01 0.667 1.18e-3 -0.0e+8 0.0
14 Van-Gen 0.01 C.667 9.13e-4 -0.0e+8 0.0 :
E— \Kg (CHize - matrix)
i type-curv swirm rpmm(lamda) alpham swext sgc 31 Van-Gen 0.20 0.2119 2.16e-5 -1.0e+8 0.0
%; (PTn25 - matrix) | (CH3zc - fracture)
15 Van-Gen 0.10 0.3195 1.81e-4 -0.0e+8 0.0 — 32 Van-Gen 0.01 0.654 1.12e-3 -0.0e+8 0.0
; ] .
(pPTn25 - fracture) ‘ : i type-curv swirm  rpmm(lamda) alpham swext sgc
16 Van-Gen 0.10 0.320 1.81le-4 -0.0e+8 0.0 T— -
OC ; \}(C}Hzc - matrix)
: {TSw3l - matrix) - SRR 33 Van-Gen 0.33 0.4322 1.03e-6 -0.0e+8 0.0 0
17 Van-Gen 0.11 0.2304 5.84e-5 -1.0e+8 0.0 T
cr————— (CH4zc - fracture)
(TSw3l - fracture) 34 Van-Gen 0.01 0.667 1.14e-3 -0.0e+8 0.0 0 I
18 Van-Gen 0.01 0.566 1.44e-4 -0.0e+8 0.0
A — A\ % (PP3vp - matrix) j —— R
V™ 35 Van-Gen 0.07 0.3142 1.66e-5 -0.0e+8 0.0 0
SAN——— 4 U
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64

65

8 2.370e+03 1220 0.23 0.67 o} [} .5

{(TSw31l - matrix)

9 2.510e+03 834 0.37 1.00 0 0 .5

(TSw33 - matrix)

10 2.510e+03 883 0.71 1.80 0 0 .5

(TSw35 - matrix)

11 2.540e+03 900 1.20 2.02 0 0 .5

(TSw36 - matrix)

12 2.560e+03 B65 1.42 1.84 0 0 .5

(TSw37 - matrix)

13 2.360e+03 3984 1.69 2.08 0 0 .5 N—

(CHlve - matrix)

14 2.310e+03 1060 0.70 1.31 0 0 .5

(CH2ve - matrix)

15 2.240e+03 1200 0.58 1.17 0 0 .5

(CH3zc - matrix)

16 2.350e+03 1150 0.61 1.20 0 o] .5

(CH4zc - matrix)

17 2.440e+03 1170 0.73 1.35 [¢] 0. .5

(PP3vp - matrix) —

18 2.580e+03 841 0.66 1.26 Q 4] .5

(pPP2zp - matrix)

19 2.510e+03 644 0.74 1.35 [0} Q .5 2.13e-5 1.8 0.

(BF3vb - matrix)

20 2.580e+03 841 0.66 1.26 0 0 .5 2.13e-5 1.8 0. ]
: 'T222 32222 R K22 22 82 A
: Metal Waste Package

dedrde de ke ke de ek A ok ok ek ok o ok

21 7.800e+03 450.0 50.0 50.0 0 0 .5 2.13e-5 1.8

0 b& \
T 22222 82222222222 R 2 R 2R w\
H .

Define size of grid-blocks
' 222225222222 2R 22 2 2R R i las

DXYZ O

T

fracture permeabilities modified from Buscheck by dividing by fracture porosit

: (dz (k) "L/ 1\4"

7.0 8.2 .0 10.0{10.0 10.0 1. :}\1’

8.0 6.3 .0}y 4.6) 6.9 7.0 ?/\k

7.0 7.0 .0 14.0 16.0 15.0 v i ‘J,U/

12.0°11.0 .0 7.0 6.0 6.0 \/

5.0 5.0 .0 5.0 3.48 2.0 — J g

1.5 2.0 .0 7.0 9.0 10.5 N l 2,

14.3 .0 .0 15.0 11.5 9.0 i3 o ) 385:
'-')E_.gﬁ;.o -0)18.0 16.0 14.0 12.0 S."v/

PHIK
il i2 31 j2 k1 k2 ist ithrm vb porf permxf permyf permzf pormm permm it l*ﬁ‘;m“‘
1 1 1 6 2 1 0. 1.0000 2.59e-08 2.59e-08 9.83e-08 0.066 5.40e- .
1 17 12 4 2 0. 1.0000 2.02e-08 2.02e-08 4.62e-08 0.066 5.40e- - 2
1 1 13 13 6 3 0. 1.0000 3.40e-09 3.40e-09 4.00e-08 0.140 S5.6%e- 3

;—_’-————‘—"*
H T Sy,
- /-
j {PP3vp - fracture)
" 36 Van-Gen 0.01 0.667 1.42e-3 -0.0e+8 0.0 0 —————————
-4
i H a—
: uo\ (PP2zp - matrix)
g 37 Van-Gen 0.18 0.3568 8.39%e-6 -0.0e+8 0.0 0 I
4 (pP2zp --fracture) T ——————
i 38 Van-Gen 0.01 0.667 1.14e-3 -0.0e+8 0.0 0 -
: : N
j‘ o Y gXBF3vb - matrix) e
o 5 39 Van-Gen 0.07 0.3142 1.66e-5 -0.0e+8 0.0 Q —_—
(Bf3vb - fracture)
40 Van-Gen 0.01 0.667 1.42e-3 -0.0e+8 0.0 0 T~
A 222222 SRR X2 RSS2
: Metal Waste Package e
222222 X2 22X R 2 2 2 8 & . ——
1 41 Van-Gen 0.0001 0.4400 5.80e-7 -0.0e+8 0.0 Q e
0 e ———
s khkkhhkdkodkkhkkdk vae—
. Debug options ————
: A kkkhk ke khkhkrx —
Pebug 1
0 S —
) ) khkkkhhkhkhkkrrhkthkktdi S RE—
Thermal properties
: I'S2222 X222 282 22 22 & 23 S ————
' : no = sequential number of data set
! rho = rock density (kg/m"3) S
cpr = rock specific heat (J/kg-K)
; ckdry = thermal conductivity of dry rock (J/s/m-K)
ot cksat = thermal conductivity of liguid saturated rock (J/s/m-K)} ““ "
crp = pore compressibility with pressure at constant T (1/Pa)
crt = absolute value of pore compressibility with pressure at constant T ————
tau = tortuosity for binary diffusion
cdiff = vapor-dir diffusion coefficient, (m"2/s) e ————
cexp = exponent for binary diffusion
enbd = enhanced binary diffusion coefficient -
Thermal -prop
: no rho cpr ckdry cksat crp crt tau cdiff cexp enbd ——,
(TCwll - matrix)
1 2.510e+03 847. 1.02 1.76 [o] C .5 2.13e-5 1.8 0. ——————
(TCwl2 - matrix)
: 2 2.510e+03 837. 1.28 1.88 o] 0 .5 2.13e-5 1.8 0.
f (TCwl3 - matrix) —
) 3 2.470e+03 857. 0.54 0.98 0 [¢] .5 2.13e-5 1.8 0.
— (PTR21 - matrix) e
4 2.340e+03 1080. 0.35 0.50 ¢ 0 .5 2.13e-5 1.8 0
(PTn22 - matrix)
5 2.400e+03 849, 0.44 0.97 [¢] 0 .5 2.13e-5 1.8 ©
(PTn23 - matrix)
6 2.370e+03 1020 0.46 1.02 0 0 .5 2.13e-5 1.8 0 ‘.
(PTn24 - matrix)
7 2.260e+03 1330 0.35 0.82 ¢] 0 .5 2.13e-5 1.8 0 m—,
; (PTn25 - matrix)
] . 7, Y—
U1 -
- A

/




) X ‘k\¥wﬂwmwwwmwmmwMMWM¢Wm\ =
~~~~~~ [ 1 3% 1 1 28 28 9.59070E+04  23.8725 9.8685E-01 0. '0COE+C0 9.
‘ 1% 1 1 1414 8 4 0. 1.00001.08¢-08 1.08e-08 1.08e-08 0.369 1 Ty 1 ? 1 1 29 29 9.606S2E+04  24.0356 9.8523E-01 0.CO00E+GO 9,
- 115 1 1 1515 10 5 0.1.00004.04e-09 4.04e700 4 00903 0,234 3. - —— Po3g 11 30 305.621268.04  24.1760 9.85098-01 0.0000E+00 5.
‘ 1 1 16 16 12 6 . 1.0000 1. - . - 1. - . FEEN 1 1 9.63491E+04  24.294 . E-01 0.0000E+00 §.
1% . i ig 1 1 17 18 14 - 7 0. 1.0000 g.f?e:ég g.g?::ég g:gizzég 31222 g ) 1 15 1 1 32 32 9.64749E+04  24.4029 948565E203 o.ooogg+go 9.
1 15 1 1 1921516 % 8 0. 1.0000 2.0le .01 2 i , R 115 1 1 33 33 9.65898E+04  24.5021 9.8595E-01 0.000CE+00C 9.
) 1 15 1 1 22 22318A% § 0. 1.0000 1.12e-08 1.12e-08 1.20e-07 0.042 7 1 15 1 1 34 34 9.6693%E+04  24.5919 9.8628E-01 0.0000E+00 9.
3 1 15 1.1 23 29020 10 0. 1.0006 8.49e-09 8.49e-09 ?-?28-07 0.135 2.4 [ — . 1 15 1 1 35 35 9.67871E+04  24.6722 9.8666E-01 0.0000E+00 9.55753¥§4
2 1% 1 1 30 53 22 11 0. 1.0000 2.77e-09 3477e 09 1.16e-08 0.115 2., e 1 15 1 1 36 36 9.58693E+04 24.7430 5.8714E-C1 0.0CG0CE+00 9.6762E4ly
; ~1 1 1 1 3048 22 11 0. 1.0000 2.77e-09 2.77e-05 1.16e-08 0.115 2 ] ) 1 15 1 1 37 37 9.69407E+04  24.8044 9.8831E-01 o.ooocv+ao 9.
i 11 1 1 49 49;2%%:M?21 8. loggEoLzogs qg91203§e4391100§e4380ooggslzog"i‘ T g 1 ig i 1 38 238 3.300655«04 24.8611 $.8996E-01 0.0000E~00 9.
3 1 1 1 50 50\ 2. i1 .1, e & . ! 1 1 3% 39 9.70670E+04  24.5131 9.9000E-01 o.oonun,oo 9.
k —:i 1 1 1 51533 22, P11 0. 1.0000 2.77e-09 2.77e-09 1.16e-08 0.115 2. TN et S 1 15 1 1 40 40 9.712198+04 24.9603 9.9000E-01 C.0000E+00 9.
|‘ 1 %8 1 1 54 58 24 12 0. 1.0000 3.01e—cg g.gie-gg g.iie—gg g.ggg : 1 18 1 1 41 41 9.71769E+04 25.0076 9.900C0E-01 C.COCQOE+00 9.
i . 115 1 1 59 63 26_ )13 0. 1.0000 2.44e-0 .44e- .44e- . 8. — [ . 1 15 1 1 42 42 9.72319E+04  25.0548 9.9COCE-01 C.COQO0E+00 9.
i 1 15 1 1 539 \7‘13 0. 1.0000 2.44e—gg g.jie—gz g-i::-gg 8'222 ; o 1 15 1 1 43 43 9.72865E+04 25.1021 9.9C00E-01 0.CO000E+90 9.
g 1 15 1 1 (&4 84 28 _li 0. 1.0000 2.44e- .dde- . - . . . 1 15 1 1 44 44 9.73419E+04  25.1493 9.3000E-01 0.0000E+00 9.
('} i 15 1 1 65 Ob 0. 1.0000 4.03e-09 4.03e-09 4.03e-09 0.321 S I 1 15 1 1 45 45 9.73970E+04  25.1966 $.9000E-01 0.0000E+00 9.
. 1 15 1 1 69 69 32z;g 15 0. 1.2000 1.06e-03 1.06e-09 2.28e-09 0.240 2 1 15 1 1 46 46 $.74520E+04  25.2438 9.9000E-01 0.0C00E+00 9.
i 1015 1 1 7OH1;SZJA-—-17 G. 1.00C0 1.4le-09 1.41e-0S 2.28e-05 0.169 5§, e AR 1 15 1 1 47 47 9.74988E+04  25.2839 $.9000E-01 0.0C0CE+Q0 9.
] 1015 1 1 72 74 36 18 0. 1.0000 5.59e-09 9.6%e-09 9.92e-05 ¢.274 1 1 15 1 1 48 48 9.75294E+04 25.3102 9.9000E-01 0.0000E+00 9.
e 1 15 1 1 7579 38 19 0. 1.0000 5.87e-09 5.87e-09 2.28e-09 0.1397 § — [ SR 1 15 1 1 49 49 9.75488E+04  25.3268 9.9000E-01 0.000CE+00 9.
” 1 15 1 1 80 80 40 20 0. 1.0000 9.69e-09 9.69e-09 9.92e-05 0.274 1 P 1 15 1 1 50 50 9.75622E+04  25.3384 $.S5000E-01 0.0000E+00 9,
b B : ) 1 15 1 1 51 51 9.75760E+04 25.3502 9.9000E-01 ¢.00Q0E<00 9.
g o T e 1 15 1 1 52 52 9.75953E+04 25.3667 9.5000E-01 0.0000E+GCO 9.
e : 1 15 1 1 53 53 5.76225E+04  25.3504 9.9000E-01 0.0000E+00 9.
Init s S PRPUR————— 1 15 1 1 54 54 9.76670E+04  25.4304 9.9000E-01 0.0000E+00 9.
1. ; : 1 15 1 1 55 55 $.77277E+04  25.4872 9.900CE-01 C.C00COE+0C 9.
" :BEQUIL depth pdepth tdepth tgrad param iequil S 1 15 1 1 56 56 9.77994E+04 25.5540 9.3000E-01 0.00COE+CO 9.
: 1 1% 1 1 57 57 5.78877E+04  25.5357 9.9000E-01 0.0000E+00 9.
:EQUIL $26.9 101325 30. .013757 ¢.¢ 40 115 1 1 58 58 9.79954E+04 25.7347 9.8999E-01 0.00C2E+C0 9.
: T —— 1 15 1 1 59 59 9.81253E+(a 25.8458 9.8997E-C1 0.000CE+00 9.
A i1 i2 j1 j2 k1 k2 p T sg xg2 1 15 1 1 60 60 9.82747E+04  25.9665 9.8997E-21 0.0000E+00 9.
1 18 1 1 61 61 9.84315E+04  26.093C $.8997E-01 0.0000E+00 9.
) ! 115 1 11 19.339178+04  20.0372 9'87322—31 8'gggg§+gg g' 1 15 1 1 62 62 9.859405+04  26.2241 9.8998E-01 0.000CE+00 9.
) 1 15 1 1 2 2 9.34736E+G4  20.1181 9.8738E- . +C . e e 1 15 1 1 63 63 $.87605E+04  26.3588 9.8998E-01 0.0000E+00 9.
‘ 1 15 1 1 3 3 9.35664E+04  20.2095 9.8747E-01 0.0000E+C0 5.3 115 1 1 64 64 $.85339E+04 26.5565 9.9000E-01 0.00CDE+00 9.
1 15 1 1 4 4 9.36626E+C4 6.3051 9.8756E-01 0.0000E+CO 9.34453*9‘! 1 1s 1 1 65 65 9.91072E+04 26.8262 9.9000E-01 C.0000E+00 9.
| 1 15 1 1 5 5 9.37662E+04  20.4058 9.8766E-01 0.0000E+00 3.3562E4+{4 1 15 1 1 €6 66 $.92740E+04  27.1024 $.8999E-01 0.0O0COE+(0 9.
i 1 15 1 1 B 6 9.38743E+C4 20.5118 9.8755E-01 0.0000E+C0 9.3682E+(4 1 15 1 1 67 67 9.%4213E+04 27.3399 9.899€6E-01 C.0000E+({0 9.
1 15 1 1 7 7 9.39825E+04 20.6145 9.8759E-01 0.0000E+00 9.3789E+04 T e e 1 15 1 1 €8 68 3.95354E+04 £7.5148 9.8930E-01 0.CU00E+00 9.
8 1 15 1 1 8 8 9.40907E+0C4 20.7141 9.8774E-01 0.C000E+C0 9.3899E+04 115 1 1 69 69 9.35391E+04 27.6665 9.8985E-01 0,0000E+00 9. :
" 115 1 1 9 9 9.41991E+04 20.8137 9.87393E-01 0.0000E+CO 2.40083+O%, B 1 15 1 1 70 70 9.97582E+04 7.8301 9.9000E-01 0.000CE+00 9.9758E+d4
ik 115 1 1 10 10 9.43021E+C4  20.3083 3.8815E-01 0.0000E+00 5.4113E+04 1 15 1 1 71 71 9.59007E+C4  28.C129 9.9000E-01 0.000CE+00 9.SS01E+04
‘ 1 15 1 1 11 11 9.439413E+0 20.3929 9.8845E-01 Q0.0000E+00 9.4214E+04 S 1 15 1 1 72 72 1.00062E+05 28.2399 $.9000E-01 0.0000E+00 1.0006E+0%
115 1 1 12 12 9.447é2§+gi gi iiié 3‘23%22_81 8'3882%:?2 g-iiggg:gz 1 18 1 1 73 73 1.00230E+05  28.4572 9.5000E-01 0.0000E+00 1.0023E+05
- 115 1 1 13 13 9.45306E+ .8959E- . o 0 9. 1 15 1 1 74 74 1.00408E+05  28.7637 9.89S9E-01 0.0000E-00 1.0041E+0§
o 1 15 1 1 14 14 9.45%930E+C4  21.3289 9.9000E-01 0.0000E+C0 3.4533E+04 e s T 1 15 1 1 75 75 1.00604E+05  29.0363 9.8999E-01 0.0CCO0E+C0 1.0060E+0S
l~ 1 15 1 1 15 15 9.46589E+04  21.5348 9.9000E-01 0.0000E+00 9.4569E+04 115 1 1 76 76 1.00789E+05  29.2880 9.8399E-01 0.0000H+00 1.0079E+05
1 15 1 1 16 16 9.47317E+04 21.5903 9.9000E-01 0.0000E+CO 5.4732E+04 - 1 15 1 1 77 77 1.00952E+035 29.5091 9.8999E-01 0.00CQE+JC 1.0095E+05
2 115 1 1 17 17 9.47940E+04  21.8472 9.8999E-01 0.0000E+00 9.4794E+04 1 15 1 1 78 78 1.01C3%4E+05 29.5987 9.8997E-01 0.C000E+0C 1.0109E+05§
{~~‘ 1 15 1 : 18 18 9.48633E+04  12.0568 9.8999E-01 0.0000E+0Q 5.4865E+04 1 15 1 1 79 79 1.012CS8+05  29.8446 3.8993E-01 0.CC00E+00 1.0121E+05
L 1 15 1 1 19 19 9.49452E+C4  22.3028 ﬁ.447lE—gi g-gg:gEvgg g-éggfﬁ+g: 1 15 1 1 80 80 1.C1283E+05 29.3521 9.8952E-01 C.JO0C0E+00 1.0129E+05
L o 1 15 1 1 20 20 9.502398+04  22.5934 7.3060E- .0000E+ . 45+ s o ,
1 15 1 1 21 2 9.51025E+04  22.8737 7.0264E-01 0.0000E+00 9.5103E+04 . AN
““““ 1 15 1 1 22 22 9.51783E+04 23.038%4 $.4771E-01 0.000CE+CO $.5177E+04 DCMPARA \ L
f 1 15 1 1 23 23 9.52543E+04 22.2011 $.8640E-01 0.0COCE+C3 9.5182E+04 e e : i1 12 1 92 k1 k2 volf areamodf xlim ylm zim
x 1 15 1 1 24 24 9.53357E+04  23.2850 9.8646E-01 0.0000E+C0 9.5237E+04 :
1 15 1 1 25 25 9.54389E+04 23.3913 9.8653E-01 0.0000E+00 5.5333E+04 e 1 15 1 1 1 8 2.33e-4 5.00e-4 £.5 0.5 0.5 TCwll
- 1 15 1 1 26 26 9.55749E+04 23.5311 9.8662E-01 0.0000E+00 9.5467E+04 - 1 15 1 1 bl 12 2.99e-4 5.00e-2 0.5 0.5 0.5 TCwWl2
g X 1 ¥s 1 1 27 27 9.57381E+04  23.6989 $.8674E-01 0.0000E+CC 9.5628E+04 ~

B e

-
4
A
!
},
i
i
1




68 69

6.3115E+08 649.00

1 4@ 1 1 13 13 7.05e-5 S 5.’3e—4 ¢.5 0.5 0.5 TCwl3 $.4673E+08 550.00
1 18 1 1 14 14 4.84e-5 5.02e-1 C.5 0.5 0.5 PTn21 1.2623E+09 471.00
1 15 1 1 1515 4.83e-5 5.00e-1 0.5 0.5 0.5 PTn22 1.5779E+09 408.00 ..
1 18 1 1 16 16 1.30e-4 5.00e-l 0.5 0.5 0.5 PTn23 1.8935E+05 3%8.00
1 18 1 1 17 18 6.9%4e-5 5.00e-1 ¢.5 0.5 0.5 PTn24 2.2090E+09% 317.00
1 15 1.1 1921 3.86e-5 £.00e-1 0.5 ©.5 0.5 PTn25 2.5246E+0S% 283,00
;1 15 1 "1 2222 8.92e-5 4 63e-1 0.5 0.5 0.5 TSw31 2.8402E+09 256.00
1 15 1 1 2329 1.05e-4 S5.00e-4 0.3 0.5 0.5 TSw33 5.9959E+09 144.00
1 18 1 1 30 53 3.29e-4 5.00e-4 0.5 0.5 0.5 TSw3S 9.1517E+0% 114.00
X 1 15 1 1 54 58 3.99e-4 5.00e-4 0.5 0.5 0.5 TSw36 1.2307E+10 $7.80
1 15 1 1 59 63 4.92e-4 5.00e-4 0.5 0.5 0.5 TSw37 1.5463E+10 85.60
N i 15 1 1 €4 64 7.14e-5 5.00e-1 0.5 0.5 0.5 CHlvce 3.1242E+10 50.40
1 15 1 1 65 68 7.14e-5 S.00e-1 0.5 0.5 0.5 CH2vc 6.28C0E+10 27.30
1 15 1 1 69 69 1.10e-5 9.22e-1 0.5 0.5 0.5 CH3ve 9.4357E+10 21.50
- 118 1 1 70 71 1.10e-5 5.00e-1 ©.5 0.5 C.5 CH4ve 1.5747E+11 17.80
1018 1 1 72 74 7.14e-5 5.00e-4 0.5 0.5 0.5 PP3VvDp 3.1526E+11 12.90
- 1 18 1 1 757 1.10e-5 ©5.00e-1 0.5 0.5 0.5 PP2zp o]
1 18 1 1 80 8C 7.14e-5 5.0Ce-4 0.5 0.5 0.5 BF3vb :
: :Qutput A=1
9 ?u:put P=1 L=1 G=1 T=1 Q=1 B=1 S=-1 ! Look at the * cut. It is better formaﬁ
: isolv newtnmn newtn ort ] 1o
Recurrent Solve 4 1 ;zmx rog ; niéﬁax ;e{el
BCON 2 :AUTC-step DPMXE DSMXE DTMPMXE DP2MXe TATCEL TAUTODT FA
: ] ] ) ) ] AUTO-step 1.0E+4 0.03 3 1.e4 1 ,;_3“ - C1l
.itype iface 1l 12 3j1 32 : SR 0 0
5 TOoP 1 8 1 1 :TOLR TOLP TOLS T T -
- .timbe gbcf pbef tbef sgbcf  xabct emsivtf Tolr 1.02l i.e-4 ?%2_3L?ngl §O§¥3 fOLAE TOLE rtwotol rmxtol — smxtol
5.0 1.e-3  933€1. 2. 0.3 .0 C.C : : : l.e-5 l.e-3
. c.0 1.e-9 93361. 20. ¢.3 .0 0.0 :Limit dpmx dsmx dt =
0.0 5.06e-7 93361. 20. 5.5 .0 0.0 LIMIT 1?6+5 .08 mgﬁx ??:T? ftz?S Td;gx g:zac
" / RSTArt 1
:itype iface 11 32 j1 32 :
e 1 BOoTTOM 1 8 1 1 Plots 1 1 4 -
.timbc gbcf pbct tbcf sgbcf =xabct emsivtE 377 385 386 393
s e S 0.0 0.0 101325. 3C. 0.6 0.0 0.0 Time[y] 250. 5 -
: 0.0 0.0 101325. 3C¢. GC.0 0.2 0.0 Timely]l 50C0. £ o
. : Time[y] 1000.
/ Time[y] 2500.
: Time [y] 5000.
e e Source 1 V27980 1. Time [yl 7500.
] 10000.

isl is2 jsl js2 ksl ks2 istyp Time [y

11 11 49 459 32

This decay data is from nsharacteristics of Spent Fuel, High-Level Waste, and I Ends
other Radioactive Wastes Which May Reguire Long-Term Isolation' DoE OCRWM A Tm———
DOE/RW-0184, Dec., 1997 Vol 2 of & Table 1C.7
1eft column is time in seccnds srarting at 0.2 = 10 years T
right column is Watts per Metric Ton Uranium -
' fuel is PWR 300C MWd/MTU S
} . multiplier abcve cornverts rhis to Watts/bulr vol S et
: et o step time [y] de [yl newt oo
0.0CDC0E+00 1020.00 st T 1 1.000E-07 1_000E¥07 19 0?) 01 ol 3 3 golver (cgstb) itrs ...>
“““ 1.8935E+08 949.00 : dPf( 4 1 70)= 1.12E+02 dSf RS ,
2.5245E+08 813.00 {1 1 70}=1.22E-06 dTE{ 1 1 £4)=-5.31E-04
3.1558E+08 780.00 101 $.325E-01 1.245E-02 2 23 {
2.7336E+08 709.00 : ( 2 0t 1 2 610
. R . {1T
e ) :Hl%(\t(ﬁq o U ... R U o o ; f-/\}( ;7“ A
: ] st o e+

S s,




70

1 53)=-1.23E+03 dgm({ 1 1 50i= 2.01 _o2 4TE{ 1 1 53)= 2.51E+0Q:

dPm({ 3 1 48)=-6.80E+02 d4Sm( 3 1 43)= 2.61E-03 d4TE( 8 1 134)

- 3g7E-02 2( 234) 0( 1 2 422
gt 19'16253?i_§.i3g+03 aat Y P ks TaTec 11 530= 2.44Ev00 SR 476 4.572E+01 8.924E-02 3( 2340) 1{ 53/ 2 1110 6
apm{ 2 1 48)=-4.51E+02 dSm{ 3 1 49 = 1.76E-03 dTf( 8 1 34)= 4
103 9.614E-01 1.5248-02 2¢ 238y ot 11 2 22 £ I X .
dem! 1 1 48)= 1.29E-03 dSm{ 1 1 501=2 31E-02 11 53)'= 2.29E+00 479 4.981E+01 8.924E-C2 3( 2343} {83 2 11 11 3
. dFm( 3 1 48)=-4.49E+02 dSm! 3 1 49)= 1.772-03 dTf( 1 1 34)= 4
104 9.769E-01 1.548E-02 3( 239 ¢{ 1, 2 £ 4 3 e = 4.528<
apm{ 1 1 48)= 1.33E+03 dSm( 1 1 50l= 3.I4E-02 ATF{ 1 1 33:= 1.99E+0D 480 S5.0C0H+01 1.890E-01 { 2347) o0{ €3} 2 1111 3 1
o o e ) dpm{ 3 1 48)=-9,17E+02 dSm{ 3 1 43)= 3.80E-03 dTf( 8 1 34)= 9, 45Fg%
105 9.920E-01 1.512E-02 3( 242) 0( 1 2 8 & 5 u ’ - 45B<0Y
dPm{ 1 1 48)= 1.44E+03 dsm({ 1 1 50j= 3.21E-02 4TE( 1 1 53)= 1.42BE+0§ — =
G _-» metra: writing files to disk: 3. [vi
____________________________________________________________________________ . cf£1dm3.xyp
step time [y] de [yl newton  ncuts icnv <... solver (cgsth) itrs o~ tEldf3 . xyp
106 1.000E+0C 7.968E-c2 1( 243} 0of I, 2 4 LVX3.Xyp
gpm{ 1 1 48)= 7.32B+02 dSm{ 1 1 5Ci= 1.76E-02 4TE( 1 1 33)=1 I tvz3 . xyp
--> metra: writing file
cfldml.xyp _ 481 S.038E+01 3.780CE-01 4¢( 2351y O0( 63} I 11 11 5 2
tf1d€1.xyp dpm{ 3 1 48)=-1.72E+03 <&3m{ 2 1 49)= 7.81E-03 dTE£{ 8 I 34)= 1.83E+00 *
i S 482 5.088E+01 4.989E-0. 4{ 2355) ¢{ 63) 1 11 12 4 5
dPm( 3 1 48)=-2.21E-02 dSm{ 3 1 49)= 1.07E-02 dT£( 8 1 34)= 2.33E+00
483 5.107E+01 1.9C7E-01 3( 2370} 1{ 64) 2 10 1C 7
y . ! . d
. dem! 3 1 48)=-9.29E+02 dSm{ 3 1 49)= 4.11E-03 dTE( 8 1 34)= 8.77E-01
“““ g T 562 9.432E+01 1.183E+00 5{ 2%20) ¢{ 73} 1 22 1% 28 5 1
dPm{ 2 1 53)=-3.635+03 dSm{ 3 1 51)= 1.11B-02 dTE{ 3 1 30)= 2.55E+00
_-» metra: writing files to disk: ‘ 553 §.561E+01 1.286E+00 9( 2923) O! 73) 1 12 23 2 13 14 3 10 2
£1dm2 . xyp ST — dPm{ 2 1 53)=-3.88E+03 dsm{ 3 1 S1j= 1.20BE-C2 dTf( 1 1 30)= 2.432+00
tf1df2.xyp
e S64 9.655E+01 9.365E-01 S{ 2934} 0{ 73} 1 3134 7 6 1
e 4 &pm( 2 1 53)=-2.86E+C3 dSm{ 3 1 51)= 8.73E-C3 dTE{ 8 1 29)= 1.81E+00
e e - 65 9.773E+01 1.244E-00 7{ 2%41) 0{ 73} 1 28 24 11 & 7 2 10
| dPm{ 3 1 53)=-3.70E-23 dSm{ 3 1 Sij= 1.16E-02 d4TE( 6 1 2% = 2,39E+00
! 198 1.016E+01 1.646E-01 3{ 5653 i( 2! 6 6 S e e
gpm( 2 1 43)- 8.08E-03 dSE£{ & 1 531= 2.422-02 d4TEL 3 1 46) = 566 9.861E+01 8.220E-01 7( 2948 0o{ 73 1 1917 6 1 4 s
- . - dom{ 3 1 53)=-2.46E+03 dSm! 3 1 S51i)= 7.5%Z-03 4JTE( 1 1 29}= 2.28E+CO
19 1.035E+01 1.842E-01 4{ 569) o( 2} 2 7 & 5 5 .
apm{ 2 1 48i- 5.84E+03 dSf( 7 1 52)= 2.43E-02 dTE( 5 1 45) = 1.77E+00 567 9.924E+01 6.281E-01 6( 29%4) O( 73) 1 28 28 9 10 13 3
b e —— dpm{ 3 1 53)=-1.89E+03 dSm{ 3 1 Slj= 5.778-03 4dTf{ 8 1 29)= 1.73E+00
200 1.0558+01 1.963E-01 S( 574} ©o( zy 2 916 6 2 1
dPm( 2 1 48)= 8.38E+C2 d8m{ 2 1 31)= 3.355-03 ATE( 5 1 45)= 2.25BE+00 T B i b b
; step time {y] sclver {(cgstb) itrs ...>
201 1.061E+01 6.928E-62 2{ §338) 1 3. 02 & & = . N 568 1.000E+02 7. 28 24 3
dbm{ 2 1 48)= 3.03E+53 d3m{ 2 1 3.423-03 4T7f( 6 1 43)= 8.938-01 dem{ 3 1 531=-2. TE( S 1 23)= 2.16E+00
202 1.068E+01 6.928%-02 2( 53C0; C iy 2z 7 8 . =s==ss=s=s====z====
dom{ 2 1 48)= 2.92E+03 dsm( 2 1 51)= 3.45E-03 4TE{ & 1 45)= 3.23E-01 --> metra: writing files t
Y TR — . tfldm4 . xyp
............................................................................... cfldf4.xyp
atep time [yl dec [yl newton ncutg iconwv < splver (cgstbh) itrs > b — tvx4 . Xyp
477 4.963E+01 1.336E-01 5( 2325) ©0{ 62; 2 1113 3 1 5 tvz4.xyp

-1



fr—

569 1.009E+02 $.054E-01
dpm( 3 1 53)=-2.59E+03

step time [yl dr [yl
764 1.885E+02 1.879E-01
dpm( 4 1 47)= 8.59E+02

774 1.901E+02 7.406E-0Z
47)= 3.16E+02

02 7.406E-02
1= 3.16E+02

1.481E-01
5.31E+02

4{ 2962)
dasm( 3

solver {(cgstb) itrs
19 9 3 18 36 21
dTE(l 1 1 45)=

1360 $.811E+02 4.697E-01
dPm( 8 1 58)=-1.358+02

1361 9.816E+02 4.637E-01
dpm( 8 1 58)=-1.35E+02

1362 9.823E-02 7.492E-01
dpm{ 8 1 58)=-2.15E+02

1363 9.838E+02 1.498E+00
dpm( 8 1 58)=-4.29E+02

2.997E+00C
-8.55E+02

1365 9.928E+02 5.993E+00
dpm( 8 1 ©58)=-1.70E+03

step time [y} £ [yl
1366 1.000E+03 7.183E+00
dPm{ g 1 58)=-2.C2E+03

_.» metra: writing files to disk:

t£1dmé . xyp
rfldf6.xyp

6( 83656)
ast( 8

6( 8372)
dsf( 1

5( 8384)
dasf( 1

4( 8388)
dSm({ 8

newton
3( 8391)
dsm{ 8

1

-
pe

1

1

0( 259) 1 453
58)= 3.85E-03

1.0000E+03 [yl

read/initialization
pve
pOKY

11 117

4TE( 1 1 43)=-

24 26

dTf{ 1 1 43)=-2.10

dTE( 1 1 43)=-3.84
57 12 6 ,
4Tf( 1 1 43)=-7.00E+

solver (cgstb) itrs ..
53 13

dTf( 1 1 43)=-7.93E-~0

P

) )

H

H

J )

J

:

) )

j

i

)

a\i
LR
e

e accm-coefs = 2322.00
golve = 26870.C0

updt (psk) (vpk) = £3.00

N ﬂoutpu: = 34.00
Total Metra Exec. = -51€58.00

[ ‘ Gem read/initial = 00
Gem masstran = 00

= Gem-Update = 00

Total Metra -+ Gem

e Total Number of Steps = 13¢5
Total Newtonian Iters = 8391
cumulative Inner Itrs = 122039
Total Time-Step Cuts = 259

e —— Min Time Step Size = 100E-0 y

Max Time Step Size

o - M O #/i5/79

z/lﬁ/?? File © drift60 -1. dat 1 vuleen: //Iomt/m/r;ll/

mau lél

- Ale sze as

fhe #

drift ¢O.dat exept- #het

of Time Steps was jncreared

o de.lff Zoom (A oN heet climax
i ——————— - ‘ . élOts 114
%Z7 %85 386 393
N . Tf%%%%%
o e
o smb o 1Y

Time {y] 3900. 5
Timely] 45007 1\"
o o Time[y] 10000.
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Fle dL0O-2. dat //ome /:ncc&‘j/mhill

File

d6O~-73. dat //laML/SI’\CC'Zy /ml/u'll

DOMUL UL AT Sae Ve s o .
0.9000E+30 10 ~.
S easeias Yor - ° L 0.0000E+00 816
3.1558E+08 3 . , 1.8935E+08 15§.2
3.1538E.08 ggg D&Q\gé » (edu cad h@&'l' b\j SD/D i 5.52463108 §5f4 & (e(luced heOL'l_ B j ZD Q/L)
6.3115E+C = .1558E+08
Tt for st SDgedrs pel ¢iserinn 87 he Bt SD yrs ™ per
1.26233+03 236 , — . . o . +08 ‘SE.
2823297 9.4673E+08 4 '
LoTIE ?22,00 Doe ven‘{.‘l a.'hO(\ . 1.2623E+09 3§.e L@PP&I o S manummen+S
2.2090E-03 317.00 1.5779E+09 326.4 . .
S SascE-09 283.00 2 . — 1.8935E+09 358.00 o‘{: VQ{L»{-\ [a_"ho N
2.8402E+C3 256.0C {e 2.2090E+09 317.00
5.9959E409 144.00 no . (\_Q_Q.d '/’D re - AN ~ 2.5246E+09 283.00
9. 1517805 114,00 . ( S 2153558105 14400
RIS {'O obtein ¥me [6\/2- — 9.1517E+09 114.00
12428410 50.40 1.2307E+10 97.80
e 3aoemete 2730 O'F acLcvrac A 0(16{’74—0 ;;;;;;; — 1.5463E+10 85.60
$.43575+10 21.50 3.1242E+10 50.40
1.5747E-11 17.80 D ‘l‘o Z d_eary\gp Pl&tﬂo . 6.2800E+10 27.30
3.15288-11 12.90 Y s T 9.4357E+10 21.50 ,
3 1.5747E+11 17.80 +O . lO .
Skip ,7\\ S 3.1526E+11 12.50 ConTovr vae(oa ‘e v S
0.0000E+00 1323.00 gkip h +
18935808 34300 T 0.0000E+00 1020.00 oA ca
5 5246E:08 813.00 L 1.8935E+08 949.00_33 A
3.1558E+08 780.00 (\A’U
3.7335E+08 709.00 : \,\4Q
§.3115E+C8 643.20 or 3' T - w
. 3E+C8 £50.0¢ o For
?,éggzagg 471.23 —— d60-3f1 d/ d60-312 . e d60-313 1
1.5779E+39 408.40 i
NOSKIP . . I =250y €T S A oo
; Jﬂ . J - ——
S A N 2ee/9e _ : <
| . ) - 40 I
. 200 I~ 200+ 200 - €0
— - 40 - 5
7’/20[?? pe/afn d[a o-2 . dc;F //wme /fn eez-7/m%///,_w i - 60 -
RSO 300 = 60 300 i~ 300 |- 80
0.0000E+Qg 510 ] : 80 i
1.8935E+08 424 e = - _ -
2 52455400 W E 100 80 E ho E B
3.1558E-08 398 St e B 1 £ 0 £
4.7336E+08 3 ' . A. s N > g N P> = PO
6 3115e00 My E— CWC[ Of M B o 400F o 400F 2 400
9.4673E+08 275" L1 7# J/(j” 7L T 9 5 80- =] = a 0 5
1.2623E+09 235.5 A ]
L e Tt hures — ! : 80 i
1.8935E+09 358.00 - . = B 80
2.2090E+09 317.00 et -~ 60 u i
2.52468+09 283.00
EeAE Teee - Soor e 500 |-
> B+ . - - |
9.1517E+09 114.00 P s 40 i
1.2307E+10 97.80 ’0). R - 60
1.5463E+10 85.60 % - - 5
3.1242E+10 50.40 A e B 40 )
§.28005+10 27.30 &
9.4357E+10 21.50 QQ\& o 600 - 600 600
157478411 17.80 0 5 ( B}
g.‘~26u-‘14.90 /)\ e i ENNEE RUNNE NN @g\f\ WA EUEEE EWEES N N e SENEE SNNE TN
Ski ,
0 5000E+00 1020.00 b 10 20 30 $ N 10 20 30 Q\O‘ 10 20 30
1.89352+08 949.00 + X ,%'\? X \ @ (\/o X
e Width (m) Width (m N\ Width (m)
1/ VAN



Depth (m)

d60-3f6
£= ?/ 50O

Depth (m)

40

T T I 1§ T

I T ' I

i

Depth (m)
Z

S
[
@]

T

60

Depth (m)

I I I

l

- 60
= 80
80
= 60
Y SNENE FEEEE RN
10 20 30
X

i

1 ¥ I i

Illillllllllll

\
Width (m) /)XL

d60-315
£ = spoo
60
- 60
NN SNEEE FRENS SN
10 20 30
X
Width (m) -

10 20 30

X
Width (m)

Depth (m)

d60-3f7
'é” (6,009
- 40
200 -
300 -
60—
400 :_ 80—
500
600 -
sWE EREEY ENEwE NN
20
X

Depth (m)

d60-3m1
4=z 2504y
B D)
200
40
300 == 60
) 80
-100
400
Y 1, WU
———— 60—
500
: 40
600
Y ANENE ANEWE AW
10 20 30
X
Wiith (m)
0‘ 5

d60-3m2
£= 500
. 40
200 -
; 60
300 -
- 80-
100
400 F
- 80
500 - 60
: 40
600
NN NEEEE REENE A
10 20
X
Width (m)



Depth (m)

d60-3m3
1:(000
40
200 A— 60-
004
N 00
400 -
= -80-
500
: 60
600 |-
||1|x||1|||x||||
10
Wldth {m)

Depth (m)

200

300

N
400

500

600

e

Depth {m)

d60-3m4
4= 2500
B 60
= 80— :
80
= 60
ixxlllllllxrnlu
10

5

Width (m) JL\’X\

d60-3m5
{ = SpDeo
210)
200 p———60
300
N |
400
500
= 60
600
lllll\lllllllll
10 20 30
\M X
Width (m)

Depth (m)

200

300

400

500

600

o
é = | O, 0O
- 40
60— ]
~ 60—

NN NN PN RN

10 20 30

/;_/C'
N
8
)

A
300
E
L
= N
& 400
(=]
500
600

rwie: ovt of order

d60-3m86,
=3 500
| 40
}__
i 60
- 60
Vllllllllilllllll
10 20 30
X
Width (m)

7Y



500

d60-215
A= coo
LV e
200:- 60
300
N X
400 1~
500 -
= 60
600 i~
sHNY TWEWE AN EW
i0 20 30
X

: 480-211
—- ‘3‘; / " ‘!vj‘é‘:,.
~40
80
: 80
- 80
B A *“
— L4t

=

£=500

d80-2m5

!
200':- 60 17
300 |- ;
- il
t | ;
N » :
& N0l .

o n
- 1
500 - ‘

= 60
600 |~
Wi FENWN FEEEY EN
10

20 30

‘ d60-2m2 © de0-2m3 d60-2m4
d60-212 d60-23 . £=<0Oo 1= 1000 72509
£=800 £z /900 12500 . S :
- 0 SN i N L0
- B L ———40 -
- - ; [ ‘ 200 FF 200 |- 200 -
200 | 40 : 200 - ﬁ 200F - . 60 i
- ! F——t0 : i ' ~
- * - K - 60 i i
e 60 ! [ 300 b 300 |- 300 |- 300 |-
300 L 0or 80 : - i F 80 . 80
- * ! o 80 L~ - o e
= 80 E. i E i S % |- 80 E B % I
B = i - 00 a N | N |
N N o LA ! - [~ 9 e
N 400Foo § a00 |- § 400 - g 0 e 8 40T g 400F
80— ‘ i | 80 - - 80— - 80
o 80 i |- - |
! i N 500 F— 60 500 |- 500 |-
500 p——60 500 ! 500 - ! i i
| : | X _ 60 !
60 B 5 i 5
- ‘ i | s A o 40— i , 60
40 i i N M
- i 600 |- 600 I~ 600
600 |- 600 - I - !
- ) i i 3 'l FENEE FWEEE wmm: [N EWEWE TNuE |
' FRTWE FRUNN KW . . 10 20 30. 10 10 20 30
102030 ‘ 1020 30 “ 10 20 30 - i X o i &_\) ~ X
' O\ X - X Y lﬂfm; b
- wnai ; \ \0€ it () wieth (m) i o \
AN A N s‘ - .
d60-216 ) YA d60-217 ~ d60-2m1 i w\ q />< d60-2m7 o
£= 7,300 \X />< (= (0000 7= 23D 4l #= 3,500 \ 4= (0,000
g 40 \ ‘ I 40 : . 40 40
200 |- 200 |- 200 - 200 L- 200 -
= : , i 40 : n
60 | i - 60 300 :_
300 - 300 |~ ' 300 60 300 - I
[ o ’ e - ; - [
. | , g SN % ;:OTBO\ , £ I ;E:— N i 60
= ENk ™ N 4 - En, L >
400 - & Ta00f & 400 so—— & %N 400 - § 400F
! ’ [ ! 60 ! -
- s 40 : | -
600 - 600 |- 600 - | 600 600 -
WA FNEWE ENNEE RUN) « I NEWRY| YWan w 1||||||||||||l|||-:, N T TEWES I o b adadad
10 20 30 10 20 30 10 20 30 [ 10 20 30 0 20 30
X X : ik X X - WId):h (m)
w'd"? (m) - Width (m) + Lﬁ‘..M:‘&‘gﬁbEi;? iy VA8 . s Wldmm) .L;;;%Ei.,,‘»;zf_,w,,'




82

W‘x R
i

Sk i

600

N
3
=TT

C=¢sDO
= 60
o

60
:Illlnlnlnnulnl'l

10 20 30

-

d460-tm11
f= /0,000
40—
[ e

83

) "_.deo-m
17=23D
200
R ¢ 40 e
" 300k 80
e
E 100
§"4oo'2°-———)
- 80

o

ATV 20 230
X
1\ Width(m) . gy,

~—80
200
80
5 300
[ E
N
s § a0
[~ 80
n 500
- 60
600
'l FNNTL CNRES AN

480118
(=700
I 60 I 60
o 200 =
- 80 300 80
B ‘ i i
L ————8 -
3 3 1
- ) ;—-—-—60———-*“
-..|...,,|.1..|..v. f* -..l....n....l
EEETRRTaEa 10 20 30
X X
Width (m) g Wiith (m)

Vi o e et
| G - - 060-1m9
?/Z?’/ 27 /Oai,puf Ar o= ; /ne _venhledvn Z3900
| , ., . L (‘
. ’ [
* //zom/d‘/’leez’v/m/n// i
: / / /’/ -
W d60-1m1 460-1m2 o 460-1m3 i
- - d60-1ma -
' £ =250 = (00O =2 000 £ !
1 — ! =2 yo0 1 _
[ [ o - 60 R - 80 E
i - i [ ' 60 [ N
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Date:  8/13/99

Sender: Debra Hughson ;
To: Melissa Hill k
Priority: Normal

Subject: Re:infiltration reference
Good morning,

Initial conditions | obtained by setting the boundary conditions to
prescribed flux and state at the surface and prescribed state for

water table at the bottom then running the model until it arrived at
a steady state flow condition. 1 cut and pasted from the

multi_out file into the INITial keyword in the input file. For infiltration
at the top boundary | simply selected, somewtiat arbitrarily, a

value | thought reasonable. | recalt being confused then about
how velocities for the fracture continuum are calculated and
wound up with a very small infiltration rate. This part of multifio

is not actually in the documentation. You divide the fracture
bulk permeability by the fracture bulk porosity to get the fracture
permeability for the iniput fite. You putin 1.0 for the fracture porosity

and the bulk fracture porosity goes in as the sigmaf or volf number
in the DCMPARameters. Then to get the actual velocities calculated

you muiltiple the results in the output file multivz?.xyp by the fracture
bulk porosity. Then vifz is in miyr and fixifz is in kg/m*2/s.

Hope this helps. Call if you have questions.

Reply Separator

Subject: infiltration reference
Author: Melissa Hill

Date: 8/12/99 6:03 PM

Hi Debra

Did you get the initial conditions for saturation, infiltration and temperature for the input file that

you gave to me from the Near-Field Altered Zone Report?

Thanks,
Melissa
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Section {Tables), Rev. ,

s

hittp://domino.ymp.gov/va/support/tspa-ve... A3D89EO10CFE82566CEN0T230D3 WpenDocument

10U )

DTN: SNT05071897001.002

Table 3-18. Thermophysmaf Propemes Used in TH Simulations for TSPA VA

6 ro— Unit 7 Wet Thermal | Dry Thermal Rock Grain Rock Grain | ~ Tortuosity
v 1 Conductivity || Conductivity Density Specific Heat Coefficlent
Al r-}' / i " " i N
N JUlraa /o /mhi 1/ Jen , - | " | ) | gy | |
7 f / TSwitt © 1.76 1.02 [ 2510 ‘ 847 0.7 '
‘ (Tpepll) j . S SN S
: TCwi2 | 1.88 1.28 ‘ 2510 l 537 0.7 1
e (Tpepli) . S IR, RO
TCw13 0.98 0.54 [ 2470 I 857 0.7 ‘]
(Tpepy) S B I
PTn21 0.5 0.35 2340 . 1080 0.7
(Tpbtd) | S D N
PTn22 4 0.97 ; 0.44 . 2400 849 , 0.7
‘ _ (Tpy) | | | I I i
I Dute: & wggH i ‘ ;:Tmztg) 102 Tl 0.46 : 2370 1020 ; 07
Sender: Debra Hughson . g 1 :
To:  Melissa Hil b PTn2)4 g 082 ] 035 ; 2260 1330 g 07
Priority: Normal . (Tpp. : . ! . i
Subject;Re[2}:hydro properties PTn25 ; 067 ! 023 2370 1220 ; 0.7
Melissa, (Tpbt2) ! : ;
| Always a good idea to double check me. 1 dug up the URL for these tables. TSw31 7 1.00 ; 0.37 : 5510 834 } 07
vy (Totr) T , |
! TSw32 1.62 ! 1.06 2550 ! 866 0.7
- - http:/fdomino.ymp.goviva/support/tspa-vatbr/chap3.nsf (Tptrn)’ J N fi ’ :
. and look at tables 3.18, 3.30, and 3.31. We might have made a TSW33* 1 1.80 3[ 0.71 ! 2510 ' 883 j 0.7
i typo on the numbers or somethihg. (Tptpul) j i N !
» [TSwa4 l 2.33 | 1.56 : 2530 ! 948 0.7
. debra Optomn) | i il :
l : Reply Separator Ewss* - 202 12 l 2540 900 1[ 0.7
} Subjecti - Re hydro properties (Tp!g!r)___ﬁ_—_»? - Lo . N
nuthor: =~ Melissa Hill TSw36 | 1.84 1.42 2560 865 0.7
. Date y 9 (Tptpin) ] | S o
: TSw37 f, 2.08 l 1,69 2360 984 0.7
\]
‘ Thanks Deb"a (Totpv) ] N L B
: CHA1zc i 1.31 | 0.7 2310 1060 i 0.7
X suhject: o (Tpbt1) | I, e |
Author: CH2zc g 12 ; 0.61 . 2350 1150 j 07
(Tac(z)) j o N -
CH3zc i 1.2 ‘ . j 2350 1150 i 0.7
N R B o |
CHdzc 1.35 ! 0.73 i 2440 1170 0.7
(Tacht) . . _ )
! ] CHive 1.31 : 0.7 2310 1060 0.7
! S (Tpbtt) | 1 R o
. fcH2ve ; [ 0.58 | 2240 1200 il Uy

' calibtated against1 thg SHI{ ]
are presented in tablg 2-3: ‘These

DTN: LL980209064242 026 fol?

leermore Natlonal Lahoratory

‘units of the Topopah Spnngs tuff, which were
smijmanzed in tables 2-1 and 2:2 and thermal properties
identified as the TH property Sets and are identified as:
ix and fracture property sets and DTN: STN0507i897001 002

lof2 -

.>.._.___,,..J,.,_Jf_J_-__J_J__J____w_J_.‘_.J_Q_.J_______J___J
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Section {Tables}, Rev.,

v 1
htip://dominuymp.gcv/m/suppon/lspa-u.A.AJ D89ED

0CF882566CE007?.3003?0pcrﬂ)ocmnml

PP2zp \ 1.35
(Tep2) . I

BF2zb

r’ﬁs’j }

i E ‘ 0.7
e = 0.58 it 2240 {— 1200 ,E )
147 ‘ K i
CH3ve l o l -
Colt) = 0.58 l 2240 1200
"Cﬁtvc i 117 “ : ; | " .
(o) ' 7 0.66 ‘ 2680 \ Y !
PP3vp \ 1.26 \L L B |
== 07
e 1 566 z 2580 r 841 ! J '
Fﬁvb } 1.26 \ ! N i ‘ |
(Tcp3) s \ . J
Ww | 1.26 J ]
(ot [ 074 i
i

«Used lithophysal thermal conductivities

20f2

Section [Tablesj, Rev.

Table 3-30. Matrix Property Values for the TH Hydrologic Parameter Set Calibrated
Against the SHT .

hup:/‘dumino.ymp.govivassupportispa-va... a0d83 3ed 70c88 2366c2007b2 4 54 Openloctment

DTN: LL980209004242.026

‘ | Permeability ! i ab
r_._—--——--"“—" Geologic Unit |l  Modet Unit Porosity (mz) !, sra .! (Pa'1) ‘ ~mb
(Tpcpl _Towtt [ 0086 SA0E18 | 013 N 115606 | 02310 |
| [Tpepin [ ~TCw12 [ 0.066 540E-18 I 013 | "201E-06 | 02447 |
SRS {Tpepv [ _Tcwis [ o140 §69E-17 || 033 | 374E.06 | 04548 |
Tpbtd iL__PTn2t | 0389 161E-14 | 010 || 388E-05 02531 |
Tpy Il .PTn22 || 0234 [ "330E-15 | 014 || 7.04E.06 04925 |
[Tpbt3 | P23 " 0353 540E-14 I 017 [ 544E-05 03002 |
{Tep it PTn24 0469 | B8.80E-14 | 010 I 3.43E-05 0.3859 |
[Tpot2 L PTn2s I 0464 i "318E-13_ || . 010 | 1.81E.04 {03195 7}
Tptrv L Tswal | 0042 7.76E-17 | 011 || 584E05 | 02304 |
Tptrn TSw32 [ 0146 18616 I 004 | 200E05 | 02861 |
[Tptpul TSwe3 || 0135 | 204617 [ 006 | __6.21E-06 02479 |
Tppmn — [ "TSw34 || o089 4.08E-18 | 0.18 1.19E-06 03212 |
[Trtpl I Tswds | - 0115 | 222617 | 008 | 4.01E-06 01983 |
{Tptpin | Tswis | 0082 || 870E-18 | 0.18  f 8.08E-07 05138 |
[Tptov L Tswar_ 0.020 . | B839E-18 | 050 | 5.30E-07 03708 |}
{Tpot1 [__ChHize || 0193 [ 136E-17 | 036 | 429606 [ 03489 ]
Nac(z) L_CHeze [ 0240 250E-18 [ 020 [ 216E05 | 02118 |
Tacz) il _CH3ze | 0240 ‘250E18 | 020 | 216E-05 [ 02118 |
Tacbt _ A CHaze [ 0169 [ 549E-18 || 033 L _103E06 [ 0432 |
Tpott | _CHive [ 0265 [ 160E-12 | 004 L 7.80E-05 01592 }
Tac(v) i CHave 1 0321 | 550614 || 008 02291 |
{Tac(v) d_ CH3ve | 0321 §.50E-14 006 0.2291 |
{Tabt1 il CHave i 0321 [ 5B0E14 | 006 | 41205 0.22901 |
Tep(3) I__PP3wp [ 0274 191615 L 007 — { 166E05 [ 03142 |
Teb(w) [ BFaw [ o274 191E-45 || 007 | 1.66E-05 03142 |
Tcbiw) T™M3vt [ 0274 181616 [ 007 [ 166E-05 0.3142 |
Tep@ . ( PPozp [ 0197 L LT5E7 | 018 03568 ]
eby [ 8Fazb [ ote7 [ Arsear | _..03568 |

aSr is the residual qudid-phase saturation (not in situ saturation).\

beangm are fitting parameters for capillary pressure and relative permeability curves, respecijtely.
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Table 3- 31 Fracture Property Values for the TH Property Set that was Cahbrated Agamst the

SHT
DTN: LL980209004242.026
Geologic | Model | Permeablility | ab ‘ 1
Unit & Unit Porosity (mz) ! sa (Pa-1) mb FMX
B '[W“ T [ Vertical [Horizontal | 7 . t:‘»;_ >>>>>>>>>>> N
o Towit [2335 04_[ 2.29E-11 ] 6.03E-12 [ 001 {2

[ 0667 | 500604
[ 0669 | 5.00E-04

2. 37E~03

{ TCwiz | 2.99E-04 [1.38E-11 | 6.03E-12 !

001

~ [ TCw13. [ 705E-05 | 282E-12 | 2

[ PTn21_ | 484E-05 | 525613 [ 5

912E-04 | 0669 |5

[ 110603 | 0668 | 5026-01 |

[ PTn22 [ 483605 | 196613 | 195E-13 | 001 [1856-03 [ 0669 [ 5.00E-01 !
, [ PTn2a_ | 1306-04 | 2.57E-13 | 267613 | 001 | 345E-03 | 0667 | 5.00E-01 |
[Tep “[6.94E-05 [ 6.17E-14 [ 6.17E-14 || 0.01 “A9.13E04 0.667
[Tpot2 “[38sE-05 [ 7.76E-14 [ 7.78E-14 [ 010 | 1.81E-04 | 0320 _
fotv 1 [ 8.92E-05 | 1.07E-11 | 1.00E-12 j| 001 | 144E-04 | 0566
fipn | Tow32 [ 129E-04 [ 151E-11 [ 7.08E-13 [ 0.0 1426-03 [ 0667 500504

[Tptpul [ 105E:04 | 263E11 | 891E-13 & 001 [ 173603 [ 0667 5,ooev_q4_f:

fptomn | TSw34 | 1.24E-04 | 6.76E-12 | 427613 | 001 [ 934E-04 | 0643 [ 12303 |

@pu‘w___[ TSw35 | 3.29E-04 | 3.80E-12_| 9.12E-13 |[ 001 [ 126E-03 [ 0667 | 5.00E-04 |
fptoin [ TSw3s [ 399E-04 | 120€-12 [ 120E-42 ¥ 001 [1326-03 [ 0667 | 500E-:04 |
ooy | TSwa7 [ 492E-04 | 120E-12 | 1.20E-12 || 001 | 1.19E-03 | 0659 { 5.00E-04 |

oot i CHize (110805 _ [_2.5 240614 1 001 [ 114E03 { 0667

Mac(z) | CHaze [ 1.10E05 [ 25 1A7E-14' 1 0.01 | 1.126-03 | 0.654 [ 922601 |
Tacy 1 CH3zc | 110E-05 | 2.51E-14 § 1.176-14 | 001 [ 1.12E03 | 0654 | 9.22€-01 ]
Tacbt | CHazc [ 1.10E-05 { 251E-14 | 155E-14 [ 001 [114E03 [ 0667 [500E01 |
fTpbti | CRive | 7.14E-05 | 1.74E-13 [ 174EA3 { 001 { 118603 [ 0669 | 5.00E-01 |
Macv) | CH2vc | 7.14E-05 [ 288E-13 [ 288E-13 [ 001 [ 118E.03 [ 0667 [ 5.00E-01 |
[acv) {__CHavc [ 7.14E-05 ersen_l 288E-13 | 001 [ 1.18E-03 [ 0867 | 5.00E-01 |

|

CHavc | 7.14E:05 | 288E-13 | 2.88E-13

[ 7.14E-05 | 7.08E-13

RiC 001 | 1426-03 | 0667 [ 5.00E-04 |
[ 7.14E:05 [ 7.08E-13 | | 692E13 ‘

0.01 [ 1.42E- 03, 0.667 [ 5.00E-04 |

L
L
Iy
{
[
|
i
001 [ 1.18E-03 [ 0667 | 5.00E-01 |
{
[
L.
i
L
I,

i
i
[Tebw) F . 714E-057|<]7708E 13 [ 6.92E-13 [ 001 [ 142E-03 0667 | 5.00E-04 |
e [ PP2zp " 1.10E-05 | 251E-14 [6.465 14 | 001 [ 1.14E-03_ Mogs__z_}_» [ 5.00E-01 |
Teb{n) | BF2zb [ TA0E05 | 251614 | 646614 | 001 | 1145-03 0.667 | 5.00E-01 |

3sr is the residual liquid-phase saturation (not in situ saturation).
b & and mare fitting parameters for capillary pressure and relative permeability curves, respectively.
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Table 3-32. “Matrix Property Values of the AThermal-HydroIoglc Propeny Set for Only the Property
Values that Differ from the Matrix Values in the Previous Table

DTN: LL980209004242.026

[ Permeabifity | ab \
Geologic Unit | Model Unit ' Poroslty (mz) ] sra (Pa") mb
[ Town | Towss | 0092 | 8joe1s [ o018 | saveEs | os138 |4\
[ Tppv_ | Tswa7 | 002 | 4080E-18 [ 05 [ 7.3856E6 0.3709 \ /1\9

a4y is the residual liquid-phase saturation (not in situ saturation).
& and mare fitting parameters for capillary pressure and relative permeability curves, respectively.
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Figure 3-13. Vertical distribution of hydrostratigraphic mode! units shown for drift-scale
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Conveit ln'put\quma_t" ‘OutléuthymaL _S_en'd'Dala ,uthers Help-

~ Input Format -

| Northing: 23374816

‘Easting: 170489.00

{ Conyergens 8

Seale Factor: 0.999904030

Seale Factor: 0.999628145

b £%C <
T

Date:  10/8/99

Sender: Randall Fedors

To: Melissa Hill

cc: Debra Hughson
Priority: Normal
Subject:Re:coordinates again

Missy,

The point you gave me is on Dead Yucca Ridge near the crest of Yucca Mtn,
approximately 150 m northeast of borehole H-5. Let me know if this is not
approximately where you thought the point was located.

The watertable elevation for this point is 768.7 meters ms|.

Given the accuracy of the watertable interpolation, | would suggest that you
just use 770 m elev.

-Randy

Reply Separator:
Subject: coordinates again
Author: Melissa Hill Com
Date: 10/9/1999 12:21 AM
Hi Randy

Here are the corrected coordinates
ce.gif

Thanks!
Missy




ot 05" potebeok)

Y 74?’”% /\‘/Lpﬁm /(54 3-/3 feape /9 P /i i

4800
— OB Tia- Rain er
4600

turl? 4400

4200

T}tdL
4000

*,{uL

3800

3600

3400

2800 |8

- 03 F . A

ﬁ's\‘/ 2600 B cg o 2 o g
0 < X - . = e P —
2400

2200 T~ 2.9

2000

0 100

%Lm haded A Y

===y 3

/Ef% Ligrofl. <

_—

W{ﬂ(/("]& 74/6 % /V[Od(%éd 7?0/” Yuee /7% @%183

— Virltan [ formne Jithi 117 7€ e

— le fame - /W/Vl/ dat =D f@ N 1o Ska (zﬁ/

im 2. det => steady S?L (ond.
beck bl
i/ S ﬂ Ggce.. -
3O M/’ C’@C&m?d
N0 Aee |

M R, det- =D 3téad, It (o/.l.\d.
back 4/

D ur ac,ed
W)z ﬁ(é$ Cj

pnltd. Aat =D QS ur (/prnyéd

@@m& “Hael
todes v coNd. .

back 51/
ailr 560

my-2.det = Aed 7644«
LD




Dittpud o pun 7 Aot

— —x

—

i
I i
100| -
200f -
300:'- 300 50 300}~
- - - [
ET OO"‘—50> g 50 E :_1 00
400 400, 400}~
: g g : 50
500:— a 500 aQ 500}~
GOOE— 600 sooE.
700; 700 7005.
800|:-|...|....|.,..|... LY N NI RN P 800b v
10 20 30 10 20 30 10 20
Width (m) Width (m) /"W 2c.ps Width (m)

OuUt T YR -7 . dat

NN
A

\

130 Years 200 Years w ' ars |
X g i N —
100k . 100 - 100F 100F :
» [ - 200}~
200} 200 200p :
- 300 aoof 300k 50
300;‘50 = EF———50 = 50 = & 50
T E poo = E fpoo E [0
- §.4oo_- .§4oo_t-——-50 §4oo~ 50
L ® N ) [ @ E ‘
- 9 soof- 9 s00f S s00f —
¥ N ¥ - —
-~ 600 600}~ 600 ) ;
- 700} 700} 700} i
ST T T T 800k L0 L ST T T T L "WV PR PR VI
0 —

10 20 3 10 - 20 30
Width (m) - Width (m)

Fwiahm * mmd.ps

10 20 30
Width (m)

Aa L 1> .1

14N

759

2. Hu<chson's

M pout Bile - vulcen [ home /

0Ldpd Aol _jupd 3. dat-

Aa T '

>

51 Years 100 Years

100f 100
: -
200 200fF
Jooof- 300

50— e

10 30

T — E po
" E F O
400}~ §_ 400
v F St
500} 500}
600 600§
700 700
800, SOOM‘

250 Years

il 7ee yna Ele _neme ! mu /A,

METRA-DCM INPUT FILE

100

200

RIS SLE I A

* Sept. 24, 1999

: This input file was created to provide information on system state

: RH, T, P, § to ENFE KTI in detail around a backfilled drift.

¢ Location

: UTM 4077816.2 m N 547847.27 mE .~ “

: State Plane 763279.74 ft N 559483.78 ft E
+ This is the point common to subareas 1, 2, 3, and 4 in TPA 3.2

300

=
g

: Bodvarsson et al 1997 Site Scale UZ Model of YM for VA

RSTART 0

Depth (m)
8
L |

500

600

700

T T T T T

800 1|.I4.|.IJ|“IH‘\

¢ Stratigraphy from the Geologic Framework Model o U’l
: Hydrostratigraphic correlations based on P9 3.7 - 3.9 in “

igrid geometry nx ny nz ivplwr ipveal iout gravity pref tref href
o 0

Grid  DCMXYZ 16 1 115 1 1

. Khkk ok
¢ 1 = sequential number of material types

i type = the characteristic curves (Van-Gen, Linear, tabular, and corey)
: swirm = irreducible liquid saturation for the matrix
: rpmm = Van Genuchten parameter for matrix

: alpham = Van Genuchten parameter for matrix

i swext = liquid saturation below which the capillary pressure is calculated .
based

on the slope dPcw/dsw evaluated at SWEXT.
i sgc = residual (immobile) gas saturation, fraction
: iecm = Equivalent Continuum Model (ECM) formulation {0 do not invoke, 1

invoke, 2 ECM with tables)

: swirf = residual liquid saturation for fracture, fraction .
: alphaf = parameter in Van-Genuchten equation for fracture (1/Pa)
: phim = matrix porosity {fraction)

TR

o

4D\
A

: phif = fracture porosity (fraction)
¢ permm = intinsic matrix permeability (m2)
: permf = intrinsic fracture permeability

EA

Pckr irelative perm and pc keyword
i type-curv swirm rpmm{lamda) alpham swext sge . lecm

+ (TCwll - matrix)
1 Van-Gen . 0.13 0.231 1.15e-6 -1.0e+8 0.0 0

¢ (TCwll - fracture) !

2 Van-Gen 0.01 0.667 T2.37e-3 -0.0e+8 0.0 0

¢ (TCwl2 - matrix)
3 Van-Gen 0.13 0.2447 2.0le-6 -1.0et8 0.0 [

: (TCwl2 - fracture)
4 Van~Gen 0.01 0.669 2.37e~3 -0.0e+8 0.0 0

i (TCw13 - matrix)
5 Van-Gen 0.33 0.4548 3.74e-6 -0.0et+8 0.0 0




. —
; 187
S — y
. 11 i2 41 42 k1 k2 ist ithrm vb porf permxf permyf permzf pormm permm [ 1 16 1 1104 110 42 21 0. 1.0000 5.87e-09 5.87e-09 2.28e-09 0,197 1.75e-
. {TCwl3 - fracture) . 0.0038 0.0 o | . ) istm ithrmm . [ 17 41 21 : PP2zp 1s
J— 6 Van-Gen 0.01  0.669 9.12e- -0.0e+ . : _ . . ; P01 16 1 111111544 22 0. 1.0000 9.69e-09 9.69e-09 9,92e-09 0,274 1.91e— -
. H (;‘:ﬁzf’an—gzzrlx. Rg{)g;ltorg.lllgggzon) 1.01e-6 10048 0.0 o 1 16 1 1 1 2 2 1 0. 1.0000 2.59e-08 2.5%¢-08 9.83e~08 0.066 5.40e~ ‘\ 15 43 22 : BF3vb
¢ (PTn2l - matrix) . 18 1 1 : Tcwll B i
a—— {1 Van-Gen 0,10  0.2531 3.98e-5  -1.0e+8 0.0 O e | 25w35 - fractures Repositor horizon) 116 1 1 3 14 4 2 0. 1.0000 2.02e~08 2,02e-08 4.62e~08 0.066 5.40e- r i Properties ‘of backfill material defining drift beend
- ; 26 van-Gem o o.on 0 867 1.26e-3  -0.0e48 0.0 0 18 3 2: TCwl2 ; . ' 7173 11 6565 45 23 0. 1.0000 1.00e-09 1.00e-09 1.00e-09 0.420
: (PTn2l - fracture) . ! : ’ . 116 1 1 1516 6 3 0. 1.0000 3.40e-09 3,40e-09 4.00e-08 0.140 5.69e— | 1,00e-08 45 23 : backfill
'8 Van-Gen 0.01  0.669 1.10e-3  -0.0et8 0.0 O e | (15w36 - matrix) 17 5 3 : TCwl3 - o 1 4 1 1 6666 45 23 ‘0. 1.0000 1.00e-09 1.00e-09 1.00e-09 0.420 o]
- + 27 van-Gen 0.18  0.5138 9.08e-7  -0.0e+8 0.0 o 116 1 1 1717 8 4 0. 1.0000 1.08¢-08 1.08e-08 1.08e-08 0.369 1.6le- - 1.00e-09 45 23 : backfill .
: (ETn22 ~ matrix) ! © 27 Van-Gen 0.18  0.5138 2.2726-6  -0.0e48 0.0 0 14 7 4: PTn2l ! 1 5 1 1 6771 45 23 0. 1.0000 1.00e-09 1.00e-09 1.00e-09 0.420
9 Van-Gen 0.14  0.4925 7.94e-6  -0.0e+8 0.0 O e ' ' : ' ' 3 16 1 1 1818 10 5 0. 1,0000 4.04e-09 4.04e-09 4.04e-09 0.234 3.30e- , 1.00e-09 45 23 : backfill o
- : i : - 15 9 S : PTn22 ; 1 4 1 1 7272 45 23 0. 1,0000 1.00e-09 1.00e-09 1,00e-09 0.420
: (PTn22 - fracture) ‘ e mimacture) 667 1.32e-3  —0.0e48 0.0 0 13611 1919 12 6 0. 1.0000 198009 1.986-09 1.90¢-09 0.353 5.40c~ s+ 1.00e-09 45 23 : backfill
10 Van-Gen 0.01  0.669 1.85e-3  -0.0e+6 0.0 0 : ’ ’ ' ’ ) 14 116 : PTn23 L1 3 1 1 7373 45 23 0. 1.0000 1.00e-09 1.00e-09 1.00e-03 0.420 -
ae— ) ; : (TSW3T - matrix) 116 1 1 gg 20 14 7 0. 1.0000 8.8%e-10 8.89e~10 8.89e-10 0.469 8.80e- } 1.00e-09 45 23 : backfill ‘
+ (PTn23 - matrix . - . _ - 14 13 7 : PTn . ] !
11 Van-Gen 0.17  0.3002 5.44e-5  -0.0e+8 0.0 0 22;9 VZ:X-IGE:B 0o‘;‘go 0?3%39 7?:’42?2;5 9603228 0(-)00 00 116 1 1 2123 16 8 0. 1,0000 2.0le-09 2,01e-09 2.01e-09 0.464 3.18e- b 0 ]
: : ’ ’ ’ 13 158 : PTn25 re ‘
(PTn23 - fracture)o o o.e67 s.d5e-3  -0.0et8 0.0 o ¢ (TSw37 - fracture) 1016 1 ;S g; 24 18 3 0. 1.0000 1.12¢-08 1.126~08 1.20e=07 0.042 7.76e~ | Init |
12 Van-Gen ' : : 30 Van-Gen 0.01  0.659 1.19e~3  -0.0e+8 0.0 o, 17 17 9 A _ PV, o]
oy . . 1 16 1 1 2530 20 10 0. 1,0000 5.49e-09 5.49¢-09 1.17e-07 0.146 1.82e: + i1 i2 1 32 k1 k2 p t sg xg2 pm i
{PTn24 - matrix) . . - N 16 19 10 : TSw32 tm sgm Hgm |
13 Van-Gen 0.10  0.3859 3.43e-5  -0.0e+8 0.0 0 ' ‘§’}1V$an_‘§:§“"’ 0.04  0.1592 7.60e-5  —1.0e48 0.0 o 1 16 1 1 3138 22 11 0. 1.0000 8.49e-09 8.49e-09 2,50e-07 0.135 2.0de- : |
o pr— : : ' ) ' 17 21 11 : TSw33 * 1 16 1 1 1 115 100000 25 ,9 ©.0000E+00 100000 25 0.1 ™
: - .1, .44e-09 3.44e- .45e-08 0.089 4.08e- . P ;
| ’ (i»:nz:, g::ccure)o 01 0.667 9.13e-4  -0.0e+8 0.0 0 ¢ (CHlve - fracture) 131 2;6121 ;swgi 42 24 12 0. 1.0000 3.44e-09 3.44e-09 5.45e-08 0 4.08e 0 oogoa+go - ‘
an— . . . . . _ _ _ . . ;
[p— — 32 Van-Gen .01 0.669 1-18e-3 0.0ets 0.0 0 1 16 1 1 4364 26 13 0. 1.0000 2,77e-09 2.77e-09 1.16e-08 0.115 2.22e- + :
| i (PTn25 - matrix) . (CH2ve - matrix) 17 25 13 : TSW3S . DCMPARA
15 Van-Gen 0.10  0.3195 1.8le-4  -0.0et8 0.0 0 " "33 van-Gen 0.06  0.2291 4.12e-5  ~1.0e48 0.0 o 4 16 1 1 6565 26 13 0. 1.0000 2.77e-09 2.77e-09 1.16e-08 0.115 2,22e~ | : il 42 1 32 kI k2 volf areamodf xlm ylm zlm
: JR— ' ' ) : : 17 25 13 : TSw35 P ed
(PTn25 - fracture) | : (CH2ve - fracture) 5 16 1 1 6666 26 13 0. 1.0000 2.77e-09 2.77e-09 1.16e-08 0.115 2.22e~ | 1 16 1 1 1 2 2.33e-4 5.00e-4 6.5 0.5 0.5 : TCwll ;
16 Van-Gen 0.10  0.320 L.8le=d  -0.0e+8 0.0 o " '34 Van-Gen 0.01  0.667 1.18e-3  -0.0e+8 0.0 o : 17 25 13 : Tsw35 ) ' 1 161 1 3 14 2.99%-4 5.00e-4 0.5 0.5 0.5 : TCwlZ ‘
R : : : : : i 6 16 1 1 6771 26 13 0. 1.0000 2.77e-09 2.77e-09 1.16e-08 0.115 2,22e- | 1 16 1 1 1516 7.05e-5 5.00e-4 0.5 0.5 0.5 : TCwl3 .
(TSW31 - matrix) . (CH3zC - matrix) . . o 17 25 13 : TSw35 1 16 1 1 17 17 4.84e-5 5.02e-1 0.5 0.5 0.5 : PTn2l '
17 Van-Gen 0.11 0.2304 5.84e-5 -l.0et8 0.0 0 " '35 van-Gen 0.20 0.2119 2.16e-5  -1.0e+8 0.0 o ey § 16 1 1 7272 26 13 0. 1,0000 2.77e-09 2.77e-09 1.16e-08 0,115 2,22e- 1 16 1 1 18 18 4.83e-5 5.00e-1 0.5 0.5 0.5 PTn22
. ! ! ’ : ' X 17 25 13 : TSw35 . 1 16 1 1 1519 1.30e-4 5.00e-1 0.5 0.5 0.5 PTn23
T (TSw3l - fracture) : (CH3zc - fracture) [ ——t T4 16 1 1 73 73 26 13 0. 1.0000 2.77e-09 2.77e-09 1.16e-08 0.115 2.22e- 1 16 1 1 2020 6.94e-5 5.00e-1 0.5 0.5 0.5 : PTn24
18 Van-Gen 0.01  0.566 1.44e-4  -0.0e+8 0.0 ° " '36 Van-cen 0.01  0.654 1.12e-3  -0.0e48 0.0 0 : 17 25 13 : Tsw3s ¢ 1 16 1 1 2123 3.86e~5 5.00e-1 0.5 0.5 0.5 : PTn25
: . ' : . : : . 1 16 1 1 7480 26 13 0, 1.0000 2.77e-03 2.77e-03 1.16e-08 0,115 2.22e- 1 16 1 1 24 24 8.32e-5 4.68e-1 0.5 0.5 0.5 : TSw3l i
TTTTT ¢ (TSws2 - matrix) ¢ (CHeze - matrix) [TTTT— 17 25 13 ¢ TW3S 1416 1 1 2530 1.29e-4 5.00e-4 0.5 0.5 0.5 : TSu32
19 Van-Gen 0.04 0.2861 2.00e-5 ~l.0et8 0.0 0 Ty van_G:n 0.33 0.4322 1.03e-6 -0.0e48 0.0 0 . 1 16 1 1 8186 28 14 0. 1.0000 3.0le-09 3.01le-09 3.01le-09 0.092 8.70e- | 1 16 1 1 31 38 1.05e-4 5.00e-4 0.5 0.5 0.5 : TSw33
: l : . . ' ) 0 18 27 14 : TSw36 ; 1 16 1 1 3942 1.24e-4 1.23e-3 0.5 0.5 0.5 : TSw34
weeeees - (FSW32 - fracture) f"“" _ s S 1 16 1 1 8788 30 15 0. 1.0000 3.0le-09 3.01e-09 3.01e-09 0.020 4.08e- | 1 16 1 1 43 64 3.29e-4 5.00e-4 0.5 0.5 0.5 : TSw35
20 Van-Gen 0.01 0,667 1.42e-3  -0.0et8 0.0 0 ‘2’;’“3 _;Iacmre)o 01 0.667 1.14e-3  —-0.0e48 0.0 o . 18 29 15 : Tsw3? . 4 16 1 1 6565 3.29e-4 5,00e-4 0.5 0.5 0.5 : TSw35
: an-cen : crie -0e : : layer rows 89 to 91 is either CHI or CH2 i 5 16 1 1 3.29¢-4 5.00e-4 0.5 0.5 0.5 : TSw35
fswewmes " : (TSW33 - matrix) 1716 1 1 8991 32 16 0. 1.0000 2.44e-09 2.44e-09 2.44e-09 0.265 1.608C \p 6 16 1 1 7\ 3.29e-4 5.00e-4 0.5 0.5 0.5 : T5w35
21 Van-Gen 0.06  0.2479 6.21e~6  -~1.0e+8 0.0 ] 0.3142 1.666-5  ~0.0048 0.0 o - 12 31 16 : CHlve 5 16 1 72 72\ 3.29e-4 5.00e-4 0.5 0.5 0.5 : T5w35
: ' + 008 -oe ‘ : 1 16 1 1 8991 34 17 0. 1.0000 4.03e~09 4.03e~09 4.03e~09 0.321 “ 4 16 1 FI'N73 73 13.29e-4 5.00e-4 0.5 0.5 0.5 : TSw3S
s 2 {TSW33 - fracture) 5.50e~14 33 17 : CH2vc - 1 161 4 80 3.29e-4 5.00e-4 0.5 0.5 0,5 : TSw35 -
22 Van-Gen 0.01  0.667 1.73e-3  -0.0et8 0.0 _ - 1 16 1 1 9296 36 18 0. 1.0000 1.06e-09 1.06e-09 2.28e-09 0,240 2.5 1 16\\1 86 3.99e-4 5.00e~4 0.5 0.5 0.5 : TSw36
: 01 0.667 1.42e-3 0.0ets 0.0 0 18 35 18 : CH3zc - 1 16% 8 88 4.92e-4 5.00e-4 0.5 0.5 0.5 : TSw37
swesenes ¢ {TSW34 ~ matrix) Jo Nnatsix) . 116 1 1 9798 38 19 0. 1.0000 1.41e-09 1.41e-09 2.28e-09 0.169 5.49e 116 89 91 7.14e-5 5.00e-1 0.5 0.5 0.5 : CHlve
‘ 23 Van-Gen 0.18  0.3212 1.19e-6  ~1.0et8 0.0 P oot 018 0.3568 8.396-6  -0.0e48 0.0 o . 18 37 19 : CHlzc ) 1 16 1 89 91 7.14e-5 5.00e-1 0.5 0.5 0.5 : CH2vc
' : ) ’ : . ) 1 16 1 1 99103 40 20 0., 1.0000 9.69e-09 9.69e-03 9.92e-09 0.274 1.3le- 116/ 1 92 96 1.10e-5 9.22e-1 0.5 0.5 0.5 : CH3zc
| i (TSw34 - fracture) D [eeDg - frace ] 15 39 20 : PR3vp 1.1 1 9798 1.10e-5 5.00e-1 0.5 0.5 0.5 : CHdzc o
B - . - ~0.0e+8 0.0 H racture) : : |
24 Van-Gen 0.01  0.643 9.34e-4 e R Lra 0.0l 0.667 Llde-s  -0.0e48 0.0 0 N 1 N6 1 99 103 7.14e-5 5.00e-4 0.5 0.5 0.5 : PP3vp ) ‘
L ’ ) 4 ; 1 16 1 1 104 110 1.10e-5 5.00e-1 0.5 0.5 0.5 : PP2zp
R b trix) ¢ ’ 3e-5 1.8 0 1 16 1 1 111 115 7.14e-5 5.00e-4 0.5 0.5 0.5 : BF3vb
(BF3vb - matrix "~ 1.56 2,33 o 0 .5 2.13e-5 1. . : i f backfill material defining drift i
.66e-5 -0.0e+8 0.0 1N2.530e+03 948 . : Properties o ackfi .
43 Van-Gen .07 0.3142 168 ; (TSW35 - matrix) 1 3 1 1 6565 0.42 1.0 0.5 0.5 0.5 : backfill E409 256.00 —
(Btavb - fracture) 13 2.540e+03 900 1.20  2.02 0 0 .5 2135 1.8 0. 1 4 1 1 6666 0.42 1.0 0.5 0.5 0.5 : bacgﬁi . +09 124,00
Bf3vb - fractu . - i . . 0.5 0.5 0.5 : bac! ! ISATEMQ9 114.00
. -3 -0.0e+8 0.0 w36 - matrix) 1 5 1 1 6771 0.42 1.0 A .
44 Van-Gen 0.01  0.667 1.42e 560e+03 BES 1.42  1.84 0 0 .5 2.13e-5 1.8 0. 1 4 1 1 7272 0.42 1.0 0.5 0.5 0.5 : backfill \ .o7E+10 97.80
~ matrix) 1 3 1 1 7373 0.42 1.0 0.5 0.5 0.5 : bagkfill 1 k¥3E+10 85.60 [OR—
kg khk ok dkokh ko kA ok ko kk . — . 0. <
Backfill moisture retention properties go here 2.360e+03 984 1.69  2.08 0 0 5 2.13e-5 1.8 : » < I$42E+10 50.40
B iiriauanawn L1 /Hlve - matrix) 0 0 _ 6.2800E+10 27.30 .
P 0.04 0.3719 1.41e-3 -0.0e+8 0.0 0 o 2.310e+03 1060  0.70  1.31 0 0 .5 2.13e-5 1.8 O. . \0-4357E+10 21,50 [ESS—
45 Van-Gen ' i |+ (CHave - matrix) : : (STATE+11 17.80 |
5 17 2.240e+03 1200  0.58  1.17 0 0 .5 2.13e-5 1.8 0. Recurrent S26E411 12,90
SU— {CH3zc - matrix) . [PRRRRR—
S 18 2.350e403 1150  0.61 1.20 0 0 .5 2.13e-5 1.8 oO. " ieon 2 inoskip
Debug 1 s$™\(CH4zc - matrix) : :
— © 19 2.440e+03 1170  0.73 1.35 0 0 .5 2.13e-5 1.8 0. iitype iface i1 iz 31 32 output A=l [
: : {PP3vp - matrix) 5 Top 1 16 1 1 . :
i 20 2.580e+03 841 0.66 1.26 0 0 .5 2.13e-5 1.8 0. itimbc gqbcf pbcf tbef sgbef xabof emsivtf ¢ isolv newtnmn newtamx north nitmax level
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Attachment Ill. Mass of Waste

Fileneme.: EDAcor (] — 7’mp

The average mass ccntent for various types of waste packages were calculated using the COA assumption (Ref. 5.1, Key 0

and Key 004). The data, sources of information and calculations are summarized in the following table.

N

\

Temperaturgvs. Time

Table lll-1 WP Average Mass Content .
YEAR LG-WP 44 BWR LG-WP 21 PWR SM-WP 12 PWR HLW 4-CAN-PK TOTAL MTU EDAllcor11_tmp
Number | Average | Subtotal | Number | Average | Subtotal | Number | Average | Subtotai | Number | Average | Subtotal 60 MTU/acre
ofpks |MTUpk| MTU | ofpks |MTUpk| MTU | ofpks {MTWpk| MTU | ofpks |MTURK|{ MTU 10 mmiyr
drift ceiling :
w ® © © ® [} @ o m W ) w ™y ™ heat decay from table V-1, Repository Thermal Loading Management Analysis }
Ret.51 | Ret 51 | x) | Ret.51 | Ret5.1 | E1xiF) | Re st | Reest | pnamn | Ret 51 iseenate ] g0y | oG no ventilation .
2010 13 | 782 [10188 | 21 928 (19488 | 1 184 | 184 298,38 H (\
2011 30 | 785 |23880{ 40 | 503 |3s120] 2 4680 | 820 605.90 220 - w\y
2012 65 | 774 |80310{ 74 | 894 |es156] 5 808 | 30.40 1,195.06 i
2013 80 | 780 |es420| 134 | 9.00 j1,20600] 18 | s60 |1c0.80 2,001.00 200
2014 118 | 779 91922 | 211 | asge |1,800.88] 38 | 531 [20178 3,011.56
2015 142 | 774 j1,080.08] 186 | sos [t,67028| 37 | 556 |20872) 199 | 215 |a2r45 | 3,402.53 180 4
2018 110 | 789 |sev.s0 | 208 | 905 i1,837.05] 53 | 553 [293.09 | 202 | 215 [432.90 160 O
2017 120 | 7.86 11,013.94] 180 | 8.91 i1,69230] 56 | 550 [308.00 | 200 | 215 [429.60 A
2018 131 | 791 (1,03621] 189 | 894 [1es9.88| st | 538 [273.38 ] 200 | 215 42960 140 V)
201§ 126 | 7.94¢ [1,00044] 179 | 904 [1,818.48] 70 | 552 |3se40 ] 199 | 215 [427.48 - \
2020 130 | 8.0t lt041.30] 188 | 902 j1,677.72] s3 | s42 |287.28 | 200 | 215 |429.80 £ 120 1 .
2021 116 | 781 |s0sss | 193 | 9.05 1,74668{ 65 | 529 [343.85 | 200 | 215 |429.60 = 100 q \
2022 15 | 7.85 1,208.90) 1867 | 9.08 [1,513.02] 53 | 535 {28388 ) 200 | 215 |429.80 e
2023 114 | 788 |89832} 197 | 895 |t,783.45] 66 | 540 [3sed0 | 202 | 215 |433.90 80 ;
2024 173 | 779 134767 155 | 9.03 [1,309.68] 46 | 539 [24794 | 200 | 2.5 |429.60 .
. 2025 136 | 772 {04992 177 | 894 [1,58238] 69 | 536 [3se.84 | 200 | 215 |429.60 (>y 60 1
2026 189 | 7.57 [t430.73) 185 | 842 [1,587.70 199 | .2.15 |427.45 | 3,415.88 \( 40 4
2027 158 | 7.61 [1,20238{ 205 | 8.88 [1,779.40 200 | 215 42060 3,411.38 ' o]
2028 150 | 7.91 [1,138.50f 204 | 3.92 [1,819.68 200 | 215 |[429.60 | 3,435.78 ,.\ 20 4
2028 138 | 7.95 [1,097.10] 208 | $.09 [1,890.72 200 | 215 [429.60 | 3,417.42 | /S
2030 148 | 775 113180 214 | saz j,887.48 47 215 |100.96 | 3,119.94 % 0 N ! ! J y T
2031 145 | 777 |ssass | 234 | ao7 209898 100 | 215 |23443 | 3,226.66 0 2000 4000 6000 8OO0 10000 12000
2032 129 | 7.72 |99sa8 | 224 | 9.00 [2,016.00 102 | 215 }219.10 | 3,230.98 Time {yrs)
| 2033 58 7.89 | 446,02 | 181 9.00 i1,449.00 1,895.02
g
Total Pks_| 2,859 4137 683 3,259 Q‘,
Total MTU 2307 | S 37.004 /3899 7000 | 70,011
p— ~——= e — — ‘
‘ = Total - HLW *70,011- 7,000 = @
] Mass of 12PWR 3,699 mTu ‘
L Mass of SNF . &3 o mTa x/007 = & 877 = - Temperature vs. Time
[ : [ . EDAllcor11_tmp
I , - 60 MTU/acre
}

Mass of 2/ PWR) + (Mass of 448WR) 22,307 + 37004 o i 10
\ = 2 X004 == E mmiyr
| M35 0F SWE 63.0/ % = 1437 =294  drift wall o
I Averge EBWR ST PWR T5PWR AW heat decay from table V-1, Repository Thermal Loading Management Analysis N
1 MTUIRK 7.80 8.94 5.42 2.5 . no ventilation A
22.307MTU/2,859pk = 7.80) [37,004MTU/4. 1370k = 8.94) | (3.699MTLUBA3pk = 5.42) [(7.000MTU/3.259pk = 2.15) i N \\X
l Note 1:  The average mass content of HLW packages was estimated from the total of 7,000 MTU equivalent of HLW I 220 X/
and the total number of 3,259 HLW packages (Ref. 5.1, CDA, Key 003). 200 4 \ ;
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bee: elissa Hi
Priority: Normal
Subject:MULTIFLO issues f—

MULTIFLO users:

>
We are planning to finalize the "official" version 1.2 soon. I want to

make you aware of two undocumented features. These are not in the User's
Manual because they will be replaced by more flexible implementations in

Version 2.0, but they may be of use to you now.

If you are using a version that has been modified since June 1998, you

can cite the new User's Manual (Lichtner, Seth and Painter) in reports
and journal articles. Please see me if you can't find the full

reference.
The grid generation helper application, AMESH2MFLO or its predecessor
MFLOMESH, is a beta Version 2.0 capability and there is no way to cite

Temperature vs. Pressure at Drift Crown

no ventilation
EDAII13g

it now except by acknowledging my help with grid generation in the
Acknowledgment sections.

We now have the option to apply the fracture-matrix area reduction
factor (areamodf) to the ligquid flow from fracture to matrix only,

95700

instead of to all fluxes. Your old input files are "backward compatible"
and will not cause this option to be activated unless you modify them.

95600 -

To activate the new option modify the DCMParam input block as follows:

replace the "areamodf"” value with "1.0" and move your old areamodf value
to the end of the line. For example,

95500

: il i2 §1 92 k1 k2
143 142 1 7

volf
1.05e-4

areamodf xlm ylm zlm
5.00e-4 0.5 0.5 0.5

95400 -

TSw33

95300

P (Pa)

becomes

i1 32 31 j2 k1 k2 volf areamodf xlm ylm =zlm

95200 -

143 142 1 7
TSw33

1.05e-4 1 0.5 0.5 0.5 5.00e-4:

95100

This new treatment is more realistic physically, and also avoids
numerical difficulties caused by excessive matrix pressures during

heated runs.

We also have an undocumented option for the way boundaries are treated

95000 |

94900 T

0 5000 10000 15000 20000 25000 30000 35000 40000 450

in the GEM operator splitting algorithm. This is probably unnecessary
for most application, but may give better results in diffusion dominated
systems. If you are interested in trying it, I can show you how to r'g

activate it.

Scott

RFC822.TXY Flieltem.ox

Time (yrs) . ‘ 63

\
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4.1.2 Thermal Properties of Simulated Drift Air at 300° K (Incropera and DeWitt

1996, pg 839) (TBV) -
Mass Density 1.1614 kg/m*A~"

Thermal Conductivity 0.0263 wat/(m-°K) ~

Specific Heat Capacity 1.007 kl/kg \

4.1.3 Thermal Properties of the Invert Material (DTN: SN9908T0872799.004 —

indriftgeom_rev01.doc, pages 1 and 2) (TBV)

Thermal Conductivity 0.66 watt/(m-"K) Dry -—
Grain Density 2530 kg/m® —

Specific Heat Capacity 948 J/(kg-°K) v~

4.1.4 Thermal Properties of Drip Shield (DTN: SN9908T0872799.004) (TBV)

Thermal Conductivity 20.55 W/(m-°K) “~

Specific Heat Capacity 551 32 J/(kg-°K) o~
‘Mass Density 7900 Kg/m®> (Incropera and DeWitt 1996, pg 829) (TBV) ~—

4.1.5 Thermal Properties of Waste Package (DTN: SN9908T 0872799.004) (TBV)

Mass Density 8189.2 kg/m’

Thermal Conductivity 14.42 W/(m-°
Specific Heat capacity 488.86 J/(kg-°K)

4.1. 6 Fluid and Thermodynamic Properuts of Water and Air

Properues such as molecular weight, density, viscosity, diffusivity, enthalpy versus
temperature/pressure, and specific volume as a function of temperature/pressure, are

incorporated into the NUFT code (Attachment III, Software Qualification).

4.1.7 Universal Constants

The Ideal Gas Constant R (1.987 cal/(g.mol-°K)) and Gravitational Constant g (9.807

m/s?) are accepted data incorporated into the NUFT code.

4.2 CRITERIA

Not Applicable «

4.3 CODES AND STANDARDS

Not Applicable )\ Q
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5. ASSUMPTIONS (used in Section 6)

5.1 HYDROLOGIC PROPERTIES OF WASTE PACKAGE

The following properties are assumed from (MO9812MWDINUFT.000 -
MOL.19990408.0013)

Porosity = 0.010

Permeability = 0.0

Tortuosity Factor = Q.O(

5.2 DRIP SHIELD AND OTHER EBS COMPONENTS

For ease of modeling, the top of the drip shield is assumed to be flat rather mg,n curved.
This assumption is discussed under “Results” in Section 6.5. The modeled thck.:)ess of
the drip shield is 2 cm and the dimensions of the drift, invert material, and drip shield are
shown on the simulation grid, corresponding to the EDA TI design (Wilkins and Heath,

“The @/(Owim }nﬁfmwﬁ'on wad te kea #zyV‘\

a-deitt S Thermel Hvdroloaical - Chemical

Mo de |’ Documeat [cedtitier AL -£3.5 -mo
—o0o0ll TP/ OO P2 IS % b

air gap. Furthermore, the values of these parameters would change with the temperature

difference between the waste package and the drip shield as the thermal loading varies.
Improved parameter calibration will be implemented in a later revision of this AMR.

1999; CRWMS M&O 1999b).
5.3 HYDROLOGIC PROPERTIES OF DRIP SHIELD

5.6 THERMAL LOADING OF WASTE PACKAGE

The thermal loading for the waste package is based on data from the Design Input °

-

As thé. drip shield is made of titanium, its hydrologic properties are assumed to be the
same as those of the waste package (Section 5.1)
Porosity = 0.010

transmittal (CRWMS M&O 1999a) and is presented in Attachment V. As the main
purpose of this report is to predict flow into various EBS components of the drift during

the cooling phase of the repository, the first 50 years or 100 years of thermal loading will
be ignored in the analyses described in Section 6. This is done to decrease the turnaround

Permeability = 0.0
. Tortuosity Factor = 0.0 -

time of the production runs. The impact of this modification will be discussed in Section
6.

Ignoring the first 100 years of thermal loading will not impact the results for revision

5.4 THRERMAL AND HYDROLOGIC PROPERTIES OF ATMOSPHERIC Al )\

A heat capacity of 1,007 J/(kg-K) is assigned to the atmosphere above the grour!d surfal
(MO9812MWDINUFT.000). The thermal conductivity of the atmosphere is 0.0263
W/m-K), same as that used for air in the emplacement drift (Incrogera and DeWi

00A of this AMR because chemical reactions are not considered in this model.

Thermal-mechanical induced alterations in material properties are addressed in another

AMR.

1996). A porosity of 0.990 and a bulk intrinsic permeability of 1E-8 m* are used for the
atmosphere, according to MO9812MWDINUFT.000.

The simulated waste package support is not considered in this analysis and the lower

5.5 APPROXIMATION OF DRIFT AIR ‘

surface of the waste package is assumed to be in direct contact with the invert material.
This assumption ignores the convective heat transfer in the air space between the waste

of and a saturated porous medium-equivalent permeability of 10,000 darcys is

To simulpfe the air space underneath the drip shield, a fictitious material with a porosity
assuntéd to occupy the simulated drift air space underneath the drip shield. A porosity

package and the invert material although given the geometry of the support, air
movement around the support may be somewhat restricted. This air space trapped in the
support system would tend to reduce the convective heat transfer to the invert material.

close to 1.0 is chosen because using 1.0 would lead to a singularity in the flow equations.

The impact of ignoring this air gap and heat conduction by the support will be evaluated

An adjustment of thermal conductivity is addressegni-rjl/fz‘;}chmem IV. The selection of a
single value of intrinsic permeability (1E-8 d a single value of thermal
conductivity (0.0263 W/A(m-K)) for the air gap will approximate the average heat transfer

in a later revision of this AMR when the final design of the waste package support system
is complete.

between the waste package and the drip shield. To account for spatial variation of heat
transfer in the air gap, thermal conductivity and permeability of the pseudo-porous

5.7 WATER INFLUX INTO DRIFT

material would have to be selected to produce air convection pattern similar to that in the

This report evaluates the impact of water influx into the drift that could affect the
performance of the drip shield in minimizing water contact with the waste package. The

first approach involves uniformly applying an infiltration rate of 35 mm/yr on the ground
surface and percolation at this rate will, at a steady or quasi-steady state, continue through

ANL-EBS-MD-000026 REV 00 14 January 2000

the profile. This rate is based on the total percolation flux from fractures (25 mm/yr) and
matrix (10 mm/yr) (MO9901RIB00044.000) at the repository level. For the sensitivity |

N4 S{/ 570

analysis, the infiltration rate will be increased to 68 mm/yr to represent the maximu i
expected for a long-term projection of weather changes in the repository area. 0
5.8 HYDROLOGIC PROPERTIES OF THE INVERT MATERIAL \
(SN9908T0872799.604 — MOL..19990901.0312)

Porosity = 0.5/5 A
Intrinsic Permeability (m?) = 6.16 E-10 :

ANL-EBS-MD-000026 REV 00 15 ' January 2000
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Van Genuchten o, (1/Pa) = 1.2232E-3 /

n =27 . ;
Residual saturation = 0.092 |

Porosity and permeability are test measurements and the other parameters are derived

from curvefitting to water retention data,

5.9 BACKFILL MATERIAL

The Overton sand backfill is assumed to completely fill the outer annulus between the

"

drip shield and the drift wall rather than leaving a relatively small air gap on top of the
backfill, as depicted in Figure 3. The air gap above the backfill will facilitate natural

convection that would tend to dry the crown area so less moisture would accumulate
above the drip shield. The air space would also facilitate moisture runoff on the surface of
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the backfill away from the crown area. Thus omission of the air gap is conservative. This

P

assumption allows any influx into the crown of the drift to be in direct contact with the

o0f [3co. dat

¢  ~rgated

nNesSted

backfill and, thus, would facilitate flow to the invert of the drift. Whereas in the presence
of the air space above the backfill, liquid from crown of the drift could come into contact

Mode |

U Se.d Tboumda/v\ andifen S

with the backfill by free fall. Additionally, as this modification only occurs in the outer

rather than the inner annulus of the drip shield, this assumption will not impact the
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condensation potential underneath the drip shield.
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5.10 THERMAL AND HYDROLOGIC PROPERTIES OF BACKFILL |

Rles (specitoatla

/SCJ"ﬂ/dm'?.XDp

MATERIAL (SN9908T0872799.004 ~ MOL.19990901.0312)

Porosity = 0.410
Intrinsic Permeability (m?) = 1.43E-11

-

o, T,

_/JCJ"{J\/CI,'IL\:’?.XD\'/))/

‘Van Genuchten o, (1/Pa) = 2.75E4
n=20

residual saturation = 0.01
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Porosity and permeability are determined from test measurements and the other

/3 csAldm . 1SYZ)

parameters are derived from curvefitting to water retention data.

10)
J

N

The backfill material is chosen such that it has a permeability about an order of

Z(m)

Lem 1o, [°C)

7

magnitude higher than that of the surrounding rock. As a result, capillary barrier effect \
would minimize the infiitration of liquid from the host rock into the backfill under (D 3 ‘ 8 é’/‘f’ /Z/ KRl ‘
unsaturated conditions. .
=X. l .
5.11 TORTUOSITY FACTORS \‘ % - 7'§ Clﬁ L 89 2'9
) _IMerpoleled 311 gy P -

A factor of 1.0 is assigned to Simulated Drift Air and Atmosphere to simulate open air /

space with porosity values of 0.999 and 0.990, respectively.
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¢ cdiff = vapor-dir diffusion coefficient, (m*2/s) 3.0 2.0 2,0 1.0 1.5 1.0 1.0 0.5 0.5 0.5
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: L RIFD G2 9T
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Source 1 .33 1. AUTO-step 1.0E+4 0.03 3 l.ed 1.0e-3 - 0 0 — 4
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e :TOLR TOLP TOLS TOLT TOLP2 TOLM TOLA TOLE rtwotol rmxtol  smxtol : S?—I 9' . Dg——
11 11 808 31 Tolr 1.0el l.e-4 l.e-3 1.0el l.e-3 l.e-5 1.e-3 l.e-8 1.e-8 1.e-8 ;
— ¢ This decay data is from * aste packages and source terms for the commercial ;Limit dpmx dsmx dtmpmx dpamx dtmn dtmx dtfac j?j /O O . 8
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—— ¢ ID: B00000000-01717-0200-00135 Rev 00 Table V-1 column F p V-1 l‘iSTArt 1 y?’ > —7 Q/, S &
: left column is time in seconds : H -
: ramped up heat over 12 yr &

wewwe 3.0613E409  448.11 ¢
3.3769E+09 410.96 1

87 yr Timely] 10000. Ends
97 yr Timely] 12000.
Ty : Timely] 14000. .

: right column is watts per meter squared 2486 2171 j #/J / f ﬂ
T 0.0000E400  44.73 . skip /? d m XL"
6.3120E+07  89.45 1 2 yr Time[y] 10.
1.2624E+08 178.90 ! 4 yr Time{y] 50. ’3 ?S 9(../ &
— 1.8936E+08 357.80 ! 6 yr Time[y] 60. N
2.5248E+08 715.60 1 8 yr Time(y] 70. : -
3.1560E+08 1073.40 ! 10 yr Timely] 80. \} ?5 /OD 3
ST 3.7872E+08 1431.20 1 12 yr Timely] 90. . Time[y} 25000. l, . :
5.3652E+08 1271.45 { 17 yr Time{y] 100. Time[y] 30000. I—— <
8.5212E+08 1154.02 ! 27 yr Timely] 125. Time[y] 35000. 0 - :
s 1.1677E+09 972.79 1 37 yr Time[y] 150. Time(y) 40000. . Y yz 7 s (/(17
1.4833E+09 829.28 1 47 yr Timely] 200. Tim;[Yl 45000, —— % fo /
1.7989E+09 720.63 .! 57 yr Time{y] 500. Noskip _
wewwe 2.1145E+09  631.42 1 67 yr Timeg] 1000. . STEADYly]  1.0E-7 1.0E-7 1.08-7 17
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2.7457E+09  498.62 1
|
'

4.9549E409 379.17 { 157 yr Timely] 16000: "

6.5320E+09 281.05 ! 207 yr Time[y] 18000. . ,

9.6889E+09 230.19 ! 307 yr Time[y] 20000. .
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Relative Humidity vs. Time in Matrix 8.25m Above Heater Element
125yr-fig h
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