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| \_Mor x = 2000 to 50000 step 2000

let prml =1 - exp(—x*ze'ﬁ)

- = 1- -x*4e—6)
let prab2 = 1 - exp(-x
; let prcb3 = 1 - exp(—x*Ge—-G)
: let prabd = - exp(-x*8e-6)
' let probs = 1 - exp(-x*10e-6)
: print probl,probz,prob3,prd:>4,prob5
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let grid(i,1)
let grid(2,1)
let grid(3,1)
let grid4,1)
let grid(5,1)
let grid(6,1)
let grid(7,1)
let grid(8,1)
let grid(9,1)
let grid(10,1)
let grid(11,1)
let grid(12,1)
let grid(13,1)
let grid(14,1)
let grid(15,1)
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let grid(1,2)
let grid(2,2)
let grid(3,2) 4078500
let grid(4,2) 4078500
let grid (5,2) =4077500
let grid(6,2) = 4077500
let grid(7,2) = 4076500

il

let grid(8,2) = 4080250

let grid(9,2) = 4079500

let grid(10,2) = 4079500
let grid(11,2) = 4078500
let grid(l2,2) = 4077500
let grid(13,2) = 4077500
let grid(14,2) = 4076500

let grid(15,2) = 4076500
let gridpts = 15
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detailed outline of the repository

| 1 1 ]

1 2 3 4 5 6 7

naive repository area

Greeph d b rr.@c«(—utcwch?
E&Lu% J,c.{*c\\ led fepot s bo (:j
?fo\ac.\:i L \‘3 cq,lcu.tc\ﬁ_;\ ( oSl
TP Qv ecea coblin®  omn
A *Z.“D o SEM‘;(.’ (S
e Ul F"ﬁ:\ C)‘w{"h\;{ ‘ C toc2e
Dt g PPN c-.mL(a..,_,z,‘S) €

— sl
travY e v

uw('_u.. W ME&JQA.

P[N>1, 10,000 yr] x 10

USi'v\\aS ‘4\1\1 SHr
prv balb: 1 Moy Gra

33

CIV)Q('CG&.»QA )
Ca(cw(c.{‘t&)

CO’( \)Cnrs(.,g Puns by C{ L X

waagia oS Cuv\d [V IPPS \.v' e \30 .

=3 § R

Meonmbrol  oveos

'

L j - o
8 F i I T I f I I I | f 7

i 2
7 | a - 10 km

2

B a=8km

6 G=7 W W
o hediae s y

5 — / -,

L { Sea e Ty T i) i
4 r late-Quaternary ]

I recurrence rate T”mé» 1
3 - —— {\".ﬂj} iy N

L T“d_

post-caldefa—

2 a=7 km7 recurrence rate |
1 -

. a=6km?

1 |

0 1 2 3 4 5 6 7 8

9

10 11 12 13 14

Number of Near Neighbor Centers



34

)_Aa 17 C,L\c ¢ Co

——

Tt o ale posible b werk
"'\'\my\it)\n ho  cCalecwletions G

ca. repasidu Y Orece ot ¢ ceten

Clet.

Pocpme © Colenlobe  probabliin o
CL;'A?"UJL\':JV\ c{ One. yepo
Gvea o Cechen  Tlet . TWis
celewlebion L downe bo ek,
% 3
) ro.ecg‘(-orul STV
frclo -Pu.l- wea ld be
%uat‘Cwy /‘Jw%uc(\w oA
e beso c( U0l €onnt R nn
cnd Yo ¢
(23 Qcﬁ;cu(ck Sea Q(’P»’ox,qwt‘t&
- SVANNV I S S W

Q\’Q& N

_IJ,) s brete  do pewen
c.( $oa nOu‘:\bMO?LMLM
?OiggOm (;,Mcl, S il Ga
hnr)r{c,ls’-

The Ared € heSean wos O b

SLowa 0{" f'(.g(n'f—

_

Map

o€
Flat

A(Ce.

fouve ‘; {dtrabes o loc ac 1o~
CCATER

Pf‘u\o(:_ Ln \’\ ‘—L_QA

ONR. repo. FAPS YA
~>> Cvr w{.ch
Calcun l&"'v_,o[,

(VN

/E" 1



36

The Cortoa C{ b x|

g v q cehla 2] wn cedeo |LV-\
ane .
let grid(1,1) = 540000 let grid(l,2) = 4070000
let grid(2,1) = 540000 let grid(2,2) = 4069000
let grid(3,1) = 539000 let grid(3,2) = 4070000
let grid(4,1) = 539000 let grid(4,2) = 4069500
let grid(5,1) = 538000 let grid (5,2) =4070000
let grid(e,1) = 538000 let grid(6,2) = 4069000
let grid(7,1) = 537000 let grid(7,2) = 4070000
let agrid(8,1) = 537000 let grid(8,2) = 4069000
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Figure 39. A boundary value heat and mass transfer problem solved using equations 3-3
to 3-5. Streamlines, ¥, are indicated by solid lines. Temperature distribution, 6, is
indicated by the color bar (cool, meteorie water vapor is shown in blue, hot magmatic
gases in red). Gas escapes from a cooling and crystallizing magma (lower left corner) and
rises by by free and forced convection to the surface, advecting heat along flow paths. A
fracture extending part, way to the magma (illustrated by increased streamline density)
ereates a thermal anom:{y. B conditions are similar to those illustrated

schematically in Figure 3-8. Distance temperature scales are relative.
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- {Program weibull

lwritten by:
t Chuck Connor

! CNWRA

! Southwest Research Inst.

! San Antonio, TX

! Sept., 1993

tTanguage: TrueBasic

!

IDescription: This program calculates the recurrence rate

1of volcanism and probability of a new volcano forming within that
iregion using the Poisson-Weibull method of Ho (1991).

: !

\Reference: Ho, C.-H., 1991. Time trend analysis of basaltic
1volcanism for the Yucca Mountain Site. J. Volcanol. Geotherm.
|Research, 46: 61-72.

!

1t() in a matrix that ocontains the estimated ages of Quatermary
ivolcanoes in millions of years

in is the total number of volcances

!

Ittot is the total time period under oconsideration 1.6 my

!

1The program calculates Beta.

!

1If Beta > 1 waxing magmatic system

I|If Beta = 1 steady - state magmatic system

1If Beta < 1 waning magmatic system

1

1The program also calculates theta

¢
b
— i
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[
!
IFor a hamogeneous Poisson distribution, theta = 1/recurrence rate
Ithe program also calculates the recurrence rate and probability

tof a new volcano forming in 10,000 years.
|

Ivarying t() and ttot strongly influences the results.

dim t(8)

=
[N}

let t(1)
let t(2)
let t(3)
let t(4)
let t(5)
Jet t(6)
let t(7)
let t(8)

=
o

Borwonow o

OO O
=W Wbt

let ttot = 1.6
let n=28

|
i
i
!
1
!
i
i
1

fori=1ton

let £(i) = ttot - t(i)

let sumt = sumt + log(ttot/t(i))
next i

let b%ta = n/sumt
let théta = ttot/(n"(1/beta))

let recur. rate = (beta/ﬂ:neta)*(ttot/ﬂme‘m)"(beta—l)
let prab = 1- exp( “recur_rate*le-6*10000)

print "beta = ";beta

print "theta = ";theta

print "recurrence rate = ":recur rate
gfj“t "Prcb in 10,000 yr = ";prab
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! calculate the viscosity and density of a basalt

!given chemical camposition and xstal size distributrion
DIM mtx(10,50), X(11)

PRINT "name of input file: ";

INPUT file$

OPEN #1: name file$

PRINT "name of output file"

‘ INPUT file2$

| OPEN #2: name file2$, create newold
i ERPSE #2 ’ -

Chnmina o W loo'C wilh ol and % H,0

- DO while more #1
‘ q°’ decln Ciot /Lc{’\woe. L o vel Kact Sipe = { rmn
INPUT #1:1d$, X(1),X(2),X(3),%(4),X(5),X(6),X(7),X(8),X(9),X(10),X(11)
. IET kountl = kount1+1
cf \z-‘-% 457 ) IET kount2 = 0
{
? H-16 ‘ FOR h - .5 to 3.5 step .5
’ 489 : IET ST = X(1)
ck 2-9 ~13a VY IET TI = X(2) s w0 Y Rromm
‘ LET AL = X(3) e
IET F2 = X(5 T O )
ck ti-7-2 9435 IETMJ:X&; viseos’ bis Mt
[ Clb18-7 YNy $»§=§g; deaw MeBirniy and
| IET NA = X(9) Mowwrate et
‘ IET K = X(10)
Tunania o  lo<o’c ..;{ .02 yol Grac of awd IET P = X(11)
.01 yol C..»gsc.. Qlc'g. s".s& C Y 9N ) | %o wale print si
. . print ti
' . ) print al
' pStw=~|f Y1 . print £3
. print f2
p l0FO 5 PR ¥.17 - print m
pr 7 -2p 09 - Pt o
.. print na
- print k
: print p
get key dum
IET sn = 0
IET ss = 0
IET sa =0
IET kf = 0
IET nk = 0
- LET Sf = O
IET sc = 0




IET pf = 0 IET MF = 5.53 * MG/F2
IET 0l = 0 IET DA = 3.56 - 0.26%ME/(MF + 1)
IET au =0 IET AU = AU * TN * DA/DL
IET hy = 0 IET SS =SS + AU * 0.5
IETmt = 0 IET SF = SF + AU * (.25
IET gz = 0 IET SC = SC + AU*(0.25
END TF

IET kount2 = kount2 + 1
IF Q7 <>. 0 THEN

!calculate the density of the liquid LET Q7 = QZ * 2.65* TN/DL
LET DL = 2.2 + 0.027 * (F3 + F2 + TI) ! THIS IS THE APPROXIMATE IET SS = SS + QZ
END IF
LET T = (SI + TI + AL + F3 + F2 + MN + MG + CA + NA + K + P)/(100-H)
IET SI = SI/T/60.0843 IF PF < 0 THEN
IET TI = TI/T/79.8988 } FOR Z = 0 TO PF STEP 0.001
IET AL = AL/T/50.9806 . LET CN = 3.68 * (CA*AL)/(NA*SI) ICA/NA FOR PIAG
LET F3 = F3/T/79.8461 IET DP = 2.62 + 0.14*CN/ (1 + CN)
LET F2 = F2/T/71.8464 LET PL = 0.001* TN * DP/DL
IET MN = MN/T/70.9374 » LET SS = SS + PL * 0.6 - PL*.2*CN/(1 + CN)
1IET MG = MG/T/40.3044 IET SA = SA +PL * 0.2 - PL*.2*CN/(1 + CN)
LET CA = CA/T/56.0794 ’ LET SC = SC + PL*0.2* CN/(1 + CN)
IET NA = NA/T/30.9895 ) IET SN = SN + PL * .2/(1 + CN)
IET K = K/T/47.0980 NEXT 7
IET H = H/T/18.0152 END IF
IET P = P/T/70.9753 ’ ’
IF KF <> 0 THEN
IET FM = F3 + F2 + MN + MG LET KF = KF * TN * 2.62/0L
IEI"IN=SI+TI+AL+FM+C'J—X+NA+K+P+H IFT SS =SS + KF * 0.6 * TN
TET SA =SA + KP * 0.2 * TN
IET te = 1100 IET SK = KF * 0.2
IET PH = OL + PF + KF + AU + HY + MT + QZ END IF
1IET TE = TE + 273.15 IF MI' <> 0 THEN
LET FT = 0.92 * F3 * F3/(F2*TI) !MAGNETTTE/UIVOSPINEL
IF OL < 0 THEN : ) IET MT = MT' * TN * 5.18/DL
LET MF = 3.33 * MG/#2 IM3/F2 OF CRYSTALS : ‘ LET ST = MT * 0.12/(1+FT)
IET DO = 4.39 - 1.17 * MF/(1 + MF) IET SF = SF + MI' * .88
LET+QL = OL * TN * DO / DL : END IF
LET SS = S5 + OL * .333 IFIRST MENTION OF SS
IET SF = OL * .667 : IET SI = ST - SS
END IF IET TT = TI - ST
. ' IET AL = AL - SA
IF HY < (" THEN . IET FM = IM - SF
LET MF = 4.15*M3/F2 IMG/F2 OF XIS IET CA = CA - SC
IET DH = 3.96 - .75 * MF / (1 + MF) : IET NK = NA - SN + K - SK
IFET HY = HY * TN * DH / DL IET H = H/(1-PH)
IET SS = SS + HY *0.5 ' IETTV=SI+TI+AL+M+CA+NK+P+H

LET SF = SF + HY * (0.5 ) IET TR = TN/TV
END IF IET SI = SI * TR
. IET TTI = TI*TR

IF AU <> 0 THEN . LET AL = AL*TR
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IET FM = FM*TR

LET CA = CA*TR

IET NK = NK*TR

IET P = P*IR

IET H = H*TR

LET TC = ST+TT+ALHFMACA+ (NK+P)/2 + H

!CAIUIATE THE VISCOSITY OF THE LIQUID FRACTION

IET Q1 = AL*6.7

IET Q2 = FM*3.4
IET Q3 = (CA + TI)*4.5
IET Q4 = NK*1.4

IET Q5 =H * 2
IET QT = (Q1 + Q2 + Q3 + Q4 + Q5) * SI/TC™2
LET MJ = (QI/(1-SI/TC)) * (1E4/TE - 1.5) - 6.4

! CALCUTATE THE VISCOSITY OF THE LIQUID + XIS

IF PH < 0 AND IM <> 0 THEN
LET PH = (1/PH) ~ 0.3333
IET SH = 0.011 * DM/(PH-1) - 0.15
IET NE = MU + SH

ELSE

LET NE
END IF

Il
[=)

LET MJ = MU/2.3026
LET NE = NE/2.3026

LET I0G GIASS = (INT(MU*100 +.5))/100
LET LOG VISC = (INT(NE*100 +.5))/100

Iclear

!PRINT "LOG VISCOSITY OF THE GIASS: ";10G_GLASS
!PRINT "LOG VISCOSITY OF THE GIASS + XIS: ":10G VISC
PRINT :i&PPROXD’JATE DENSITY OF THE LIQUID: ";DL

LET mtx¢kountl, kount2) = log_visc
PRINT kountl,h, mtx(kountl, kount2), log glass

NEXT h

oop

-

FOR 1 = 1 to kount2
FOR j = 1 to kountl

PRINT #2: mtx(j,i);

NEXT 3
PRINT

NEXT i
END

-
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LET $IG2 = 9

ﬁ./ gz M(—\'\lﬂh
FOR H = 1 TO 15 STEP .1

LET KOUNT = KOUNT + 1

LET K(KOUNT) = PI*H*2 + INVRHO*(1- EXP(-H"2/(4*SIG2)))
LET L(KOUNT) = (K(KCUNT)/PI)~0.5 - H
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