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TRANSIENT ONE-DIMENSIONAL AND SIMULTANEQUS
SOLUTE AND WATER FLOW IN SOILS

by
H. M, Selim and R. S. Mansell
Soil Science Department, University of Florida
Gainesville, Florida

ABSTRACT

A computer program has been developed for the problem of solute and
water movement in unsaturated soils or porous media under transient flow
conditions. The two nonlinear partial differential equations governing
the solute and water flow are solved simultaneously for the water content
and solute concentration at any specified time and location as desired.
The initial conditions used are uniform salt and water content distribu-
tions at time t=0. The boundary conditions at the soil surface are water
flux and constant salt concentration conditions. The method of solution
is a numerical one which utilizes the explicit~implicit finite difference
technigue.

The computer program is written in FORTRAN language and consists of a
source program, eleven subprograms, and an input data section. An important
feature of the program is that incremental distance and time steps are ad-
justed automatically to satisfy stability and convergence criteria for the
water and solute finite difference criteria. A second feature is that the
number of nodal points are automatically calculated from the lTength of the
flow region. A third feature of the program is that output data of water
content, water flux, solute concentration, and solute flux in the flow re-
gion are provided at specified times as desired.

1‘\:’.\1'-." .
i DISCLAIMER

Trlangle Universitles Computation Center (TUCC)
serves solely as the distribution agent for contrib_gted
programs and does not tast or maintain them. Thay
are distributed essentially In the original form sus-
mitted by the author. Neither YUCC nor SHARE, INC.,
makes any warranly, expressed or implied, as fo the
documentation, function, or performance of the con-
tributed programs.



TRANSIENT ONE-DIMENSIONAL AND S!MULTANEOUS SOLUTE

AND WATER FLOW IN SOiLS!
H. M. Selim and R. §. Mansell2

A computer program has been developed for solving the problem of solute and water
movement in unsaturated soils or porous media under transient flow conditions.
The nonlinear partial differential equations of solute and water flow in one-
dimension are given (see Kirkham and Powers, 1972; Warrick et al., 1971}, res-

pectively, by

5t = Dsirz - 39“ [k(8) - (D(B) + D )89]32 (1]

and

\ .
5t~ ox P05 T 5 [2]

where = solute concentration {me/ml)

hydrodynamic dispersion coefficient (cm2/min)
o = average pore velocity {(cm/min)

= distance (cm)

time (min)

soil water content (cm3/em3)

soil water diffusivity (cmZ2/min)

soil hydraulic conductivity (cm/min)

—~o X SoOn

rn

D(s
K(8)

The initial conditions used are uniform salt and water content distribu~
tions at time = 0,
c = ¢ 0 < X< =, t=0 (3]
9 = 8; 0< x<w, t =0 [4]

where ¢ and 8; are the initial salt concentration and water content, respectively.
G i p Y

1 Contribution from Soil Science Department, University of Florida. Research
supported in part by the U.S. Department of the Interior as F]orlda Water
Resources Research Center PrOJect AQ26-FLA.

2 Research Associate (Soil Physics) and Associate Professor (Soil Physics), res-
pectively, Soil Science Department, University of Florida, Gainesville, Florida
32611.



The boundary conditions at the soil surface are water flux and constant salt

concentration conditions,

q = -D(B)_g%_,_ K(8) t>0,x=0 [5]
¢ =c, 0 <t<typ x=0 [6]
_Dseg_;::_l_ qe = 0O t > t], x = 0 [7]

These boundary conditions allow for application of a salt solution with concen=-
tration g, and a flux rate q until a time t = t]1, where application of salt is
discontinued. The method of solution of the two equations [1] and [2] is a
numerical one where 8(x,t) and c(x,t) are obtained at incremental time steps,
At, and incremental distances, Ax, in the soil. Incremental time steps and
distance are denoted by (i,n) where:
X = i Ax, t = n At (8]

where i=1,2,3,..:; n=1,2,3,... [9]
The values of & (x,t) and c (x,t) at any point (i,n) are denoted by 9? and c?
respectively,

0(x,t) = a(iAx, n At) = @f

c(x,t) = c(iAx, n 4t) c? (10}

A first step in obtaining a numerical solution for equations [1] and [2]
is to express the equations as finite difference approximations (Richmeyer and
Morton, 1967; Varga, 1962). Three main types of finite difference approximation
methods are commonly used, namely, fully implicit, fully explicit, and implicit-
explicit methods. The implicit-explicit method (known as Crank-Nicholson) has

a number of advantages over the fully explicit and fully implicit methods

(Richmeyer and Morton, 1967).



The finite difference approximation for the solute flow equation [1] is

ntl _ n n+l _ , on+l n+l
R I 1 Wkt T D1,
At 2(Ax)* (1]
n n n
¥ 0y lejyy =2 ey vyl
2({Ax}”
n _ n
A S TG
B?+I Ax
where A is given by
n+l o+l ' [12]
A= k] - 6] + 0 ] Gin ~
Ax

Similarly, the finite difference approximation for the water flow equation

[2]
n+l n n+1/2 n+l - gy o opat1/2y rgntl | gntd
0. 6, _ pley, )3 [8] 8; 1 - ple; 5008 -8,
2(Ax)“
n+1/2 R _ n+1/2y o _ o
+D(ey o) 105, - 871 - p(eT Vo) 6] - o] ;]
2(&x) <
n+1/20 L ont1/2
L KOG - K8y, [13]
2Ax

Incorporation of the boundary and initial conditions in their finite dif-
ference forms and rearrangement of equations [11] and [13] yield two linear sys-
tems of equations. These two systems represent the water flow and the solute
flow equations at any time. The two systems of equation can easily be solved by
Gaussian elimination since the coefficient matrices are tridiagonal. When a
given problem is solved on the computer, the two systems of equations for water

and solute flow are solved alternately until the desired time t is reached.



Description of Computer Program

The attached computer program consists of a source program, eleven
subprograms, and an input data section. The names of the subprograms are AD-
JUST, SALTXT, WATER, SALT, QUTPUT, SALTCH, CHECKN, CHECHT, READJ, TRIDM, and
DFFCNN. The user of this program, must provide parameters in the form of punched
data cards in the data section, and as FORTRAN statements in the DEFCNN subprogram.
The remaining source program and subprograms need not be altered and remain valid
for all situations.

The main function of the source program is that of prescribing the DIMEN_
SION and COMMON statements and the reading of input data as well as the setting
up of the sequence of the entire program. Subprogram DFFCNN provides the water
hydraulic conductivity K(8) and soil water diffusivity D(8) for the range of water
content 8 used. This subprogram is to be provided by the user for each parti-
cular soil (or porous media) to be used. Subgrograms WATER and SALT calculate
the water contents, solute concentration and their fluxes. Subprogram TRIDM pro-
vides the solution for a linear system of equapions with a tridiagonal coeffi-
cient matrix using Gaussian elimination methods.

An important feature of our program is that increments of Ax and At are ad-
justed automatically to satisfy stability and convergence criteria for the water
and salt finite difference equations. These adjustments are made at the start of
the program using subprograms ADJUST (for water flow) and SALTXT (for solute
flow). Further adjustments are carried out automatically every 10 time steps
by subprograms READJ and SALTCH, respectively.

Another program feature is that the number of nodal points {increments)
are automatically calculated from the length of the flow region (soil column).
Only that portion of the soil column where solute and water flow are currently

taking place is considered. These adjustments of the number of nodal points are



made using subprogram CHECKN. This number is checked every 10 time steps, and

no further changes of the number of increments will occur when the totgal column
length is reached. This feature minimizes the unnecessary use of a large number
of nodal (storage) points and saves considerable amount of CPU (central processing
unit) time.

A third feature of our computer program is that data are provided at speci-
fied times. This adjustment Is carried out using subprogram CHECKT, where At's
are continuously adjusted until the prescribed times are reached. For each pre-
scribed time the soil water contents, water flux, solute concentrations, and

salt flux throughout the soil column are printed using subprogram QUTPUT.
Parameters Used in the Program

The following parameters are input parameters to be provided in the DATA

section of the program:

DT = {nitial approximation for At

DX = initial approximation for At

DXMAX = maximum Ax desired

VIN = initial soil water 8 throughout the soil profile

VDIFO = allowable difference in soil water contents © at the soil surface

and the first nodal point below the soil surface

VDIFI = allowable difference in water contents in adjusting x
SFLUX = soil water flux at the soil surface, q

DSALT = hydrodynamic dispersion coefficient of salt, DS

CIN = initial distribution of salt throughout the soil profile
C(1) = concentration of salt added at the soil surface, c

o]

COLUMN= total length of soil column, L

TS = time at which salt is applied



TF = time at which application of salt terminated
TT = times at which output data are desired
NT = number of prescribed times at which outpat data are desired

Input parameters to be provided in subprogram DFFCNN are

DIF

soil water diffusivity .

CON

I

soil hydraulic conductivity
{n the attached program diffusivities and conductivities are provided as a

function of soil water content. Other parameters used are

v = soil water content ©
o = salt concentration ¢
. . a8
TH = soil water gradient, =—
9x
Do = so0il water diffusivity at the surface

co = soil hydraulic conductivity at the surface
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SAMPLE PROGRAM

Numerical Results for Chlorida and
Water Movement in a Sandy Soil

Experimental data of soil hydraulic conductivity and soil water diffu-
sivity for a Lakeland fine sand was used in our program to predict chloride and
water content distributions during infiltration and redistribution in this
representative Florida soil. An experimentally obtained value for hydrodyna-
mic dispersion coefficient for chloride was also used. Water at a flux rate
of 1.9 cm/hour was introduced to a 50 c¢m long soil column initially at 0.095
cm3/c.m3 water content. Chloride was introduced with the water for the first
hour and chloride free water was applied continuously for times greater than
one hour. The concentration of applied chloride solution was 200 me/cm3. Com-
puter results are printed for selected times of 0.5, 1, and 1.5 hours of
infiltration.

As expected, simulated results show that lteaching of soil applied chloride
proceeded rapidly initially until approximately 99% of the chlaride had been
removed from the soil surface after 30 minutes of continuous application of
chloride free water. As chloride and water proceeded downward in the so0il
column a lag between distribution profiles developed. Chloride distribution
profiles lagged somewhat behind those of the water content profiles. As
infiltration proceeded the lag between salt and water profiles became more

significant.

Physical Parameters Used:

Chloride hydrodynamic dispersion coefficient, by = 2.5 cmz/hr
3

Initial salt concentration in soil profile = 0 me/cm

3

Salt concentration of input solution, c, = 200 me/cm



Water flux, g = 1.9 cm/hour
[nitial soil water content, Bi = 0.095 cm3/cm3
Soil water hydraulic conductivity K(8) in cm/hour was approximately fit

by the expressions

Kie) = exp(al o+ b] 1n8) 8>0.30
K(8) = expla, + b, 1ne) 0.135<6<0.3
K(e) = exp(a3 + by 1n8) 8<0.135
where
a; = 18.23815
a, = 10.15210
ag = 5.93635
b, = 9.617972
b, = 5.579957
b3 = 2.078421

Soil water diffusivity D(8) in cm2/h0ur was approximately fit by the

expression

D(e} = exp(c] +d, 1nB}) 8>0.31

D(8) = exp(c2 + d2 1n8) 0.217<6<0.31
D(8) = explc, + d, 1n6) 0.125<6<0.217
D(8) = exp(c, +d, 1ne) 0.058<8<0.125

D(8) = exp(c5 +d_ 1nB) 6<0,058

5
where
¢y = 31.61550 d] = 19.66924
Cy = 15.48227 d2 = 5.89404
cy = 12.649738 d3 = 4, 040144
€y = 18.330893 d4 = 7.012651
g = 0.3482552 d5 = 0.5213932
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COMMON/WATSLT/ZVI900) +C{S500)
COMMON/HHH/DIF{(200) . CON{900)
COMMON/HMTRXZ7AA(900) .BA{900),CC{I00),R(9C00).,

*X{300), TH{90Q)

COMMON/XTFC /DT 2DX 2 DXMAX S SFLUX s COLUMNS TIME
COMMON/CVYCAA/CO 0. ALY

COMMON/CWCAA/ZALPHALBETA
COMMON/CZCAA/ZVINLVDIFO,VOIF1,VD
COMMON/CYCAA/DSALT »CIN
COMMON/VYVYV/NSNMI o NMZ2 3 NF1 , NP2
COMMON/FACT/ZIFACT . KF

COMMON/TIMECY TT{(20) s TCoNTIT TS, TF

FORMAT{IZ)

FORMAT{8FI0.4)

SEAD{S+600) DT +DX+DXMAXVIN,VDIFD ,VDIF1,4SFLUX
WRITE{G+600) DT.DXsDXMAXZVINLVDIFC,VDIF1 ,SFLUX
E00) DSALTH»CINLC{1) 4 COLUMN,TS,TF

00) DSALTSCINSC{1)},COLUMNSTS,TF

) NT

0) (TT(1)al=
08) {TT{I).1

- 3

1]

-

-
o (TY .

1+NT)
=1 «NT)
iIT=1

TC=TT{1)

IFACT=2

NML =IF IX{COLUMN/DX }+1
N=nNM1+1

NM2=N-2

NP l1=N+}

NP 2N+ 2

VO=VIN

v{1)=VIN

DG 1 I=2 NP2

VIiI)=VIN

C{I)=CIN

TIME=0,.,0C

CALL ADJUST

CALLL SALTXT

KF=10

CONT INUE

D0 25 KKzl 4 KF
TIME=TIME+DT

CALL WATEFR

CALL SALT

CONTINUE
TWRITE=ABS{TIME-TC)
IF{THRITE JL.Es1+DE-5) CALL QUTPUT
IF{TIME.GE.TTI{NT)) STOP
Calt. SALTCH

CALL CHECKN

CALL CHECKT

GO TO S

£ND

¢9
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SUBROUTINE ADJIUST
COMMON/WATSLT/ZV(900) .C(300)
COMMON/AHHBE/DIF{900) ., CON(O00)
COMMON/HNETEX/ZAA(ID00) +BE{I00}CC{O0D I »RIFIC0)»
#X{900)-»THIL{9DD)
COMMONZXTFO/DT yDXJDXMAX ,SFLUX 2 COLUMN, TIME
COMMON/ZCVOCAA /CD DO SAD D
COMMON/CWCAAZALPHALWBETA
COMMON/CZCAAZVINLVDIFO.VDIF] V0
COMMON/CYCAA/ZDSALT,,CIN
COMMON/VVV/NSNMI JNM2Z2 JNP L, NP2
CALL DFFCNN

IFA=1

DT=DT/IFA

DX=DX/1FA

Al PHA=DT/{2.0DX%DX)
BETA=DT/7/{2.0%DX)

DD=1.0/D0
ADJ={SFLUX*DD~-CQ*5D) DX
IF{ADJ.GEW.WVDIFO)Y GD TO 10
PETUGN

IFA=2

DT=DT/IFA

DX=DX/IFA
ALPHA=DT /{2 +O0%DX%DX)
BETA=DTZ/{2.0%0OX)}

DD=1.,0/D0

AR J={ SFLUXRDD—-CO*DD) DX
IFIADJLGE.VDIFGY GO TO 20
RETURN

IFA=S

GO TO S

END

09
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000t
ooz
CoO03
oG04

0005
o006
aoo7v
goo0s
coog
Q018C
0011

ooz
o0z
0o1la
0015
0016
co17?
o018
Gc019
0020
0g21
o222
onz232
0024
0025
o026
Go27
c028
0029
CO30

C
L
C

10

20

- 12 -
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SUBROUTINE SALTXT
COMMON/WATSLT/VI900) »C{S00)
COMMON/HRBEZDIF(900), CON{900)
COMMUON/ZHMTREX/AA(S00) ,BB(90031,CC{2001.R{900),
#X{900),TH(G0D)
COMMON/XTFC/ZDT 4 DX DXMAX s SFLUX ,COLUMN,, TIME
CDOMMON/CVCAA/COL.DD,AD]
COMMONZCWCAAZALPHALBETA
COMMON/CZCAAZVINL.VDIFO.VDIF1, VO
COMMON/CYCAA/ZDSALTLCIN
COMMON/VYVY/NSNMT JNM2 ,NP 14 NP2
COMMONS/FACT/IFACT oKF

[2=2

DD=1,0/D0

PATE=SFLUX/VO

AL PHDS=ALPHAXDSALT
BERA=BETAXRATE*2.0
BATID=AL PHIOS/BERA
ADI=(SFLUX®DD-CO*DD) DX
IF(BERA.GT.0.,60) GO TO 20
IF{IRATIG.L.TL.0.80) GO TO 10
RETUEN

DX=DX/1I2
ALDHA=DT/{2.0%DX%DX)
BETA=DT/{2,0%DX)

GO TD 5

DT=DT/I2
ALPHA=DT/{ 2. 0%DX%DX)
BETA=DT /{2.0%0X)

GO YO S5

END

09
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68556&8888655&85858555588555585555&58&5885556&886666&

SUBROUTINE WATER
COMMON/WATSLT/V{900) +C{S00)
COMMON/HHH/DIF (900 ) ,CON{I00)
CGMMON/HNTQX/AA(QDO)vBB(QGO)oCC(QDU31?(900}1
EXCD0O0) s TH(Q00Q)
CGMMCN/XTFC/DT'DXQDXMAK'SFLUX1CULUMN9TIME
COMMON/CVYCAA/COLD0ADY
COMMON/CWCAA/ZALPHA ,BETA
CGMMON/CZCAA/VIN’VDIF01VD[FIpVU
COMMON/CYCAA/DSALTSCIN
COMMON/VVYV/N JNMI JNM2 JNP 1,NP?
COMMON/FACT/ IFACT . KF

CALL. DFFCAN

taln] a I=14NM2
AA(I’zl-0+ALPHA*(DIF(I+1)+DIF(I))
BB{1)=-ALPHAXDIF{I+1)
CClI)=—ALPHAXDIF{ [+]1)
AA{NMII=1 JO+AL PHARDIF{NM1)
AA{1)=AA( 1) ~-ALPHA%XDIF{1)

DO 4 T=1.NM2
XI=ALPHAXDIF{I }*Vv(I)
X2=V(I+11~ALPHA*(DIF(I+1)+DIF(I))*V{I+1)
K3=ALPHARDIF{I+1)%V{1I+2)
X4=—-BETAR{CON{ I+2)-CON(1))
PlI)=X14X2+X34+X4
PE1)=R{1IF+ALPHAXDIF{]1)*ADJ
I=hNM1

XI=ALPHAXDIF{ ) *V ({1}
X2=V(I+1}~ALPHAXDIF{ 1) %*V{I+1)
X3=0.0
X4=-BETAX (CON{ T +1)-CON(I))
2{IN=X1+X2+X3+ X4

Call. TRIOM{AAL B .CCeRyX s NML}
Do 5 K=2sN
VIK)=X{K-1}

Vi1I=v(2)+aDy

CALL DET3(DXsVsTHNP1,IER)
TH{1)={VvIi2¥-Vv(1))I/DX
TH{2)=(Vv{3)=V(2}) /DX
THIN)=TH{NM1 }

THINPL )=THINML)

RETURN

END
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FORTRAN IV G LEVEL 21 MAIN DATE = 74246
C
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C
0001 SUB%DUTINE SALT
Qo022 COMMON/WATSLT/V{T300).C{(S00)
noe3 COMMON/HHB/DIF (9003, CON{900)
nona COMMUONZHMTEX/AA(D00) »BE(200).CCLO001,R{900)
®¥X{900), TH(900)
Qo0s COMMONZXTFC/DT DX s DXMAX s SFLUX s COLUMN, TIME
Qo086 COMMON/CVCAA/COsDOSAD S
o007 COMMION/CWCAAZALPHALBETA
QD08 COMMON/CZCAA/VINGVDIFDO,VDIF1. V0
0009 COMMON/ZCYCAA/DSAL TLCIN
go10 COMMUNZVYVV/NSNMYL JNMZ aNP L NP2
o011 COMMON/FACT/ZIFACT KF
D12 COMMON/ZTIMEC/ TT(U20+sTCsNT L IT TS, TF
g013 CALL DFFCNN
0014 IF{TIME.LT.TS) 60O 70O 20
0015 IF(TIME.GT.TF) GO TO 10
Q016 BETA=BETA%2 ,00
o017 ng 13 I=1+NM2
a018 AALTI)I=1.0420%AL PHAXDSAL T
co19 BB{I)}=—ALPHAXDSALT
0020 CC{I)==ALFPHMAXDSALT
0021 13 CONTINUF
onz2 AAINMY)I=] o« D+ALPHA*DSALT
Q023 DO 14 I=1,NM1
0024 WVEL=CON(I+1)~DIF{I4+1)%TH{I+1)
po2E DVEL=-DSALTHTH{I+1)
Q026 RATE={WVEL4+DVEL ) /V(I+1)
ooz27r Q(I)=C{I+i)+ALPHA*DSALT*(C(I+2)*2.0*C{I+1)+C(I))
Go2e REIY=FR{I)=-BETAXRATER(C(I+2)-C{1+1))
D029 14 CONTINUE
o030 R{1)=D{1)+ALPHAXDSALT*C(1)
0o 31 GO TO 185
0032 10 CONTINUE
G023 DO 16 I=1NM2
0034 AA{TI)=1,04+42. 0%ALPHAXDSALT
0935 BB{1)=—ALPHAXDSALT
4036 CC{II=—ALPHA%XDSALT
D037 16 CONTINUE
DQ 3R AA(NMLYI=1 .O0+AL PHAXDS ALT
Q039 ADJS=]1 « O+ {SFLUXXDX) /(DSALTRVI1Y})
8040 AA{1 }=AA{1)-ALPHAXDSALT/ADJS
Goal Do 17 I=1,NM1
o042 WVEL=CON(T+1)-DIF(I+1)%*TH{I+1)
0043 DVEL==DSALTTH{I+1)
0044 RATE={®%WVEL4DVFL)Y/VII+1)
a04as P(i}=C(I+1)+ALPHA*DSALT*(C(I+2)-2.0*C(I+1)+C(l))
Q046 PLL}=FR{1)~BETAXRATE®{C{I+2)}-C{(I+1))
onavy 17 CONTINUE
0048 C{1¥=C(2)/ADIS
0049 1S CALL TRIDM{AABB,CCsD, X NM1)
00S0 Do 11 K=2 4N
0051 11 CUKI=X{K=-1)
gos2 ALPHA=DTA{ 2, 0%DX%DX)
Q053 BETA=DT/{2.0%DX)
0054 20 CONTINUE
cons PETURN

0056 END
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LEVEL 21 MATIN DATE = 74245

c
C
C

a¥a!

CCL e L L L L E L L S LEE L EEL R ERELELELELEEELEEEEESEEEEEEEEEESE

SUBROUTINE QuUTRUT
COMMON/WATSL T/V(900) +C{900)
COMMON/HBH/BIF{(900) ,CON{I00)
COMMON/HMTRX/Z AA{300) +8BB{I00)+,CC{900).R{90C0),
*X{900)»TH{900)
COMMON/XTFC/DT s DX 4 DXMAX » SFLUX 2 COLUMN, TIME
COMMON/CVCAA/COD0ADY
COMMON/ZCWCAAZALPHA LBETA
COMMONSCZCAAZVINSVDIFDO . VDIF1,VD
COMMON/CYCAA/DSALT LCIN
COMMON/VVV/NIMNML s NM2 NP1 ,NP2
COMMON/FACT/Z IFACT 4KF
COMMON/TIMECY TT{20} s TCsNT+IT+TS,TF
100 FORMAT(?17,10X s %% %xkkk TIME =?,E{4,6," HOURS xEE L)
200 FOZMAT {10X,"DISTANCE, CM? ,5X, *WATER CONTENT' .SX,
S'HATER FLUXs CM/7HOUR?)
300 FORMAT(7X sFE12484,10X3FS.5,13%X,F10.5)
400 FORMAT(10X»"DISTANCE, CM* ,5X, ' CONCENTRAT IONs ME/CM31,
22X *SALT FLUXs ME/ZCM2 JHCUYRY)
SO0 FURMAT{10X,2E12.4}
WEITE{S+100) TC
WRITE(6.200)
DO 6 [I=1.NM1
DIST=DX*(1~1)
XTI =—0DXF{ I )XTH{1)+CONL )
£ WRITELG2300) DIST,VII}.X{(1)}

R 4NP1 ,IER)
) /DX

IR Ptee g 0L
b AP e
oo o W
e 3 et o e P
o OO ww ) |
Y X

— A g
0w Y

L) -y

@]

k2

M1
DIST=DX¥{ )
SALTFL=-DSAL T*VI{I ) =R (I} 4+ X I)*C{1}
12 WRITE{64+300) DISTLC{I)SALTFL
IT=IT+1
IFCIT.GTWNT) STOP
TC=TTLITY)
RETURN
£END

a4
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L EEE B L EE L L L E L L L L EE R CE E R EEEEEEEEECEEL ELEEEEEEEEEEE

SUBROUT INE SALTCH
COMMONZ/WATSLTY/ZV{900) +C{300)
COMMDN/EMBE/DIF{900},CON(I0O0)
COMMON/HMTREX/Z/AA{QOD) »BR{I00D}+CC{I00IsR{I0C0)»
*X{900) » TH{TI00)}
COMMON/XTFC/DT 2DXs DXMAX . SFLUX»COLUMN,TIME
COMMON/CVYVCAA/CC,D0,ADJ
COMMON/CWCAA /ALPHA .BETA
COMMON/CZCAA/VINSVDIFOL.VDIF1,4 VO
COMMON/CYCAA/DSALT,CIN
COMMON/VVV/ZNSNMIT ZNM2 4 NP 1,.,NP2
COMMDN/FACT/ZIFACT o KF

K=2
WVEL=CON(K)-DIF{K)*TH{
RATE=(WVEL-DSALT*TH(K)
BERA=BETA*RATE*2 .0
Al PHDS=ALPHA*DSALT
PATIO=ALPHDS/BERA
IF(BERA.CT.0.60) RETURN
IF{RATIC.LT.0.,50) RETURN

K
I /VIK)

K=2%IFACT-{IFACT~1)

M=3*x IFACT-{IFACT-1}
THIKISIVIM)=-VIK} I/ LIFACT*0X)
WVYEL=CON{K)-DIF{K}*TH({K)
RATE={WVEL-DSALT*THIK) ) /V{K]}
BERASHBETA*FATE®2,0
ALPRDS=ALPHDS/IFACT

SATIO=AL PHODS/BERA
IF{RATIOC-0.50) 5:10,10

K=2
WVEL=CON{KI-DIF{X)}¥TH(K)
BATE={WVEL-DSALT®TH(K)})}/VIK)
RERA=BETAXRATE*2.0

AL PHDS=ALPHA%XDSALT
BERA=BERA¥Z2.,0
ALPHDS=ALPHDS*2.,0
QATIO=ALPHMDS/BERA
IF(RFRA.GT.0.60) RETURNMN
IF{RATIOWN . T0.50) RETUIN
DTI=DT*2.0
ALPHA=ALPHA*2, 0
BETA=BETA%2 .0

RETURN

ALOHA=Al PHA/IFACT

CALL RFADJ

RETUREN

END
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0001
Q002
Q003
0004
00405
0006
Q007
0008
0009
Q010
0011
Qo012
0013
0014
0018
0016
0017
go18
go19
Q020
Q021
oQz2
0023
Q024
2625
0026
0027
0028
Q029
Q030
0031
Q032
0033
0034
002325
0036
¢037
0028
0039
0040
0041

LEVEL
C
C
<

1

10

15

20

25
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LEEEEEE R EEE EE L L E L EELE L EELEEEEEEEEECEEELEGELESEE EEEERE

SUBRAOUTINE CHECKN
COMMON/WATSLT/VIOCO) »C(900)
COMMON/XTEC/DT sDX»DXMAX , SFLUX 4COLUMN,TEIME
COMMON/CVCAA/CD.D0OLADY
COMMON/CWCAASALPHALBETA
COMMON/CZCAA/VIN.VOIFQ-VDIFL,» VO
COMMON/CYCAA/DSALT,,CEN
COMMON/VVV/NSNML G NM2 JNDY NP2
KK=%

MM=10

NMI1F=IFIX{COLUMN/DX)+1
COL1#=DXANMIF

IF{NM]I .EQ.NMIF 3} RETURN
TF{NM1 ,LT.NMIF) GO TG 1
RETURN

CHVS=VIN-KK)-=V{NPZ)

IF{CHVE «GE«+Q+10E-5) GC TO 10
RETURN

NEWN=N+§¥M

IF{NEWN.GT. (NM1F+1)) GQ TQ 20
NIN=NEWN+2

DO 15 T=NP1 ,NN

CLIV¥=CIN

V{I)=VIN

N=NEWN

NM1=N-1

NMZ2=N=2

NFE1 =N+

NP 2=N+2

FETUEN

NN=NM1F+2

DO 25 I=NP 14NN

C{I)=CIN

VIiil=VvIN

NMI=NMI1F

MN=NM1+1

NMZ2=N~-2

NP1 =N+1

NEZ=N+2

RETUSN

END
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0001
coo02
0003
0004
00 0%
0Q06
D007
ao08
0009
0310
0011
0012
0013
0014
00158
G016
0017

C
C
C

30
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21 MAIN DATE = 74246 o R

B E L EEEE L L L L L G EEE L EEEEEEEEELELEEEEEEEEESEEEEEEEES

SUBROUT INE CHECKT
COMMON/XTFC/DT 2DX s DXMAX 2 SFLUX s COLUMN . TIME
COMMON/CVCAA/CO D0 ADJ

COMMON/CWCAA/Z ALPHALBETA
COMMON/CZCAA/VINLVDIFO.VDIF1, VD
COMMON/CYCAA/DSALT L CIN

COMMON/TIMECY TT{20¥sTCoNT,IT TS, TF
TWEITE=ABS{TIME~TC)

IF{TWRITELLE.]1+.0E-%) RETURN
TIMEIO=TIME4+10.0%DT
IF({TIMELLTTC) e ANDL{TINELIQLGELTC))Y GO TL 30
RETURN

DT={TC-TIME}/10.0

ALPHA=DT/(2.0%DX¥DX}

BETA=DY/{2.0%DX)

RETURN

END
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FORTRAN IV G LEVEL 21 MAIN DATE = 742456

0001
Qoo
00032
0004
0005
0006
2007
0008
GO0C9
co1¢
Q011
Qo1
0013
Qo014
0015
0016
G017
o018
go19
0020
0021
0022
0023
o024
002%
coz26
o027
o028
0029
0030
0031
Q032
Q0233
Q034
Q0 3%
0036
0037
oCc 38
039
Qcao
0041
o4z
Q042
go4ag
0045
Q046
o0aT
00438
0049
0050
€051
Q052
0053
0054

20
25

30

51

52
53

54
56

57
55
65

71
72

CELREL L L E L EELE L LG L L ELELERCECELEELEEEEEEEELEELEELELEEEEE

SUBRCUTINE READJ
COMMON/RATSLT/VI900) ,C{900)
COMMONZXTFC/DT o DX 2 DXMAX »SFLUX COLUMNGSTIME
COMMONSACVCAA/Z/CO DO ADD
COMMON/CWCAA/ZALPHA .BETA
COMMON/ZCZCAA/Z/VINSVDIFO«VDIF1 s VD
COMMON/CYCAA/Z/DSALT ZCIN
COMMONSVVY /N JNML JANM2 o NEL (NP2
COMMON/ZFACT ZIFACT oKF
IF{ABS{DXMAX-DX)al. Tala0E—4) PETURN
1=4

K=IxFACT-{IFALCT-1)
IF{{Vv{I)~Vv(K)) LA T.VDIFY) GO TO 7
RETURN

COMTINUE

DPX=DX®IFACT

DD=]1 .0/00

AD J={ SFLUXXDO-CO*DD) (DX

DO 20 I=2+N

K={ I*x[FACTY)=-(IFACT~1)
IF{RK.GT«N} GO TO 25
C{I)=C(K}

vi] y=viI{K}

KE=1

DO 30 Jd=KKWN

CCIY=CIN

VCJ)Y=VIN

DY=DT*IFACY

K1=1

KLA=T

RO 5% KSS=1.KLA
DT1=KI%*0.33E~6
DY2=KI1%C.E&66E—-6
PDIZ=KI¥0.90E-6

IFIDT=DT1) 51.51.52
DT=K 10 ,20E—-6

GO TO 65

IF{DT=-DT2) 53.53.54
Df¥=KIX0.50E -6

GU TO 6%

IF{DT-DT2) 564:56.57
ODT=KI*1,00E~-6

GO0 TO £5

KI=KI%10

CONT INUE

CONTINUE

ALPHA=DT/{2 O0%DX*DX)
BETA=DT/{2.0%DXx}
IF{IFACTWEG.2) GO TO 71

IF{ IFACT oEC+5) IFALT=2

GO 1O 72

IFACT=S

RETURN

END

Qc¢
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FORTRAN IV G LEVEL 21 MAIN DATE = 74246
Lo
C L L L L L LR E L L L L L LR E LS L EE EE R EEELEEEEEEEEEEEE EEEEE
C
Q001 SUBRCUTINE TRIDM{ABsCsDeXaN)
goo2z DIMENSICON A{1)+8{1)sCl1)+D{1),X(1}
Qo033 DO 1 T=2 N
0008 C{I-1)=C{I-1)/7A01I—-1)
Q008 A{I)=A{1)—-{C{I-1)=R({1I-1))
0006 1 CONTINUE
0007 X{1)=0¢1)
o0es8 DD 2 I=2+N
o0N09 X{UY=D(IY-{C{I -1y %EX{E-1))
0010 2 CONTINUE
2011 X{NY=XI{NKY/7A{N)
0212 DO 3 I=Z N
0013 KINFLI=I)=A{XAINFI=[)=~{B{N+I-T)EX{N+2-1)))I/A(N+1-I)
Q014 3 CONTINUE
0015 FETURN

0016 END
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FORTRAN IV G LEVEL 21 MA EN DATE = 742446
C
C CL BB L L EEEE LGSR L L L EEEELECEEREELELEEEEEEEEEELLEELEE
C
Q001 SUBROUTINE DFFCONN
0002 COMMON/ZWATELT/VII00),C(9200)
0003 COMMON/EHH/ZDIF{900), CON{S00)
0004 COMMONZHMTEX/AA{QQ0) o+ BBL{IA0 I CCI(I00 JR{900) ,
¥X{ G003, TH{900D}
Q005 COMMON/XTFC/DT s DX s DXMAX SFLUX , COLUMNLTIME
0006 COMMON/Z/CVCAA/CO.DOLADJ
0007 COMMON/Z/UWCAAZALPHALBETA
0008 COMMONSCZLAA/VINSVYDIFD,,VDIF1, VD
o009 COMMON/ZCYLAA/ZDSAL T HRCIN
001¢ CUOMMUONAVVV/NSNML yNM2 ,NB L, NP2
c011 AU3=5%,93&6£350
onl2 AC2=1041%210
Q013 AC1=18.23815
0014 BC3=2.078421
Q015 BC275.579957
00146 BCl=9.617972
Q017 ADS=31.61550
D018 ADA=15. 482227
0019 ADR=12.649732R8
QozZo ADZ2=]18,83C893
0021 AD1=0.34B2552
c0z2 BD5=19.6£924
c023 8D4=5.8%4C4
o024 BD3=4.040144
oo 25 8D2=7.012€51
Q025 BDI=0.5213932
gozv DO 4 I=1.N
oQzae IF{V(I)~0+3) 6.,9,9
0029 & IF{VIII—0e138) 142,22
0030 1 CON(IY=EXP{ACI4+BC1xALOGI{VI(I)))
Q031 GO TO 3
00322 2 CON{II=EXF{AC2+83C2*ALOGEV(I)))
GCO323 GO 7O 3
D034 > CONCIY=EXP{ACA+RBCI*ALOGI{VI(I)})
Q035 3 CONTINUE
00386 4 CONTINUE
0037 CVo=v{1)
0038 CO=CON(1)
Q0329 DO 100 K=1i,N
2040 I=NP] ~K
004l IF(VII)=0.31) S,60.60
0042 S IF{VII)~0a217) 10+,50,+,50
0043 1o IF{(V{IY}-04.1258) 1540440
Q044 15 IF{VIII=0.C58) 20+30,30
0045 20 DIF{I)I=EXP(ADI4+ADIFALOGIIVII)I +VITI+1) )% 0.5))
DOE&H DO=EXPL{ADI+BD1 *¥*ALTUG{VO ) )
3047 GO TO 8¢C
0048 30 PIF{I)=FEXP{ADZ+BD2XALOG{{V(I)+V{I+1)1)1%0,2))
0049 DO=EXPLADZ+RBD2XAL0OG{I{(VD) )
QNuso G2 TO 8¢
0051 40 DIF(I)=EXF{ADR3+BOIFALOGI{V(I)I+V(I+1))%0,5))
cos2 DO=EXP{ ADI+BDI*AL OGIV0O))
Q053 G T 8¢
0054 50 DIF{I)=EXP{ACA+BD4 *ALOG{IV(IY+V{I+1))%0.%))
QoEgs DO=EXP{ADA+BD4 *xALOGI{ V0 ) )
D056 GO TO 80
0087 60 DIF(I)=EXP{ADS+3DSFALOGUI{VIIY+VII+1)I1%0.5))
0oss8 DO=EXP{ADS+BDS®ALOGI{ VD))
QG559 80 CONTINUE
CO&Q 100 CONTINUE
S0 &1 DD=1.0/00
ans 2 ADJI={SFLUXXDO—CO%DD)Y®DX
0083 RETURN

co6a END
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k%

WATER FLUX,

1.90100
1.86197
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158092
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1.57373
1 554606
1.55778
1.54920
1..5408%
1.53141
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k¥ TIME = 0.500000E 00O HOURS kA
DISTANCE , €M CONCENTRATIONSME/CH3 SALT FLUX, ME/ACMZ JHINIR
0.0 2C0.,00000 380.20117
0.1000E 00 196.99988 372.39355
C«2D000E 0D 199.99974 389 .53345
0+.3000E 00 199 ,99954 366,04956
C.a000E 00 199,999386 381.791590
C.H5000E OO 196,99881 386.80518
0.6000F 00 19G.,99814 365.28394
T«7TCOOE QO 199.99730 383.37891
G«BO00OE 0O 159 .99580 375.33423
29000 CO 199.G93H2 37T .22900
Cs1000E 01 19C. 93043 375 .79492
Qe110C2E 01 199.,9R8592 3A75.37329
01200 01 19997972 375.68481
C«1300E 01 169.97101 374 ,0B838
0+«1400E 01 199.95927 375.36963
C« 15008 01} 199,94336 373.02368
D+1E600E 01 199,92242 373.30127
01700 01 199,89478 373.454832
Cs1800E 01 199.85841 371 .65283
ND1900E (1} 199.81134 AT2.7832¢C
Qe2000E 01 19G. 75035 370.51392
0.2100E 01 199.867245 369.95410
D#2200E 01 19G.57361 371 .30981
C+2200F 01 199.44862 36B.7T3633
Ca28400Z 01 199.29198 368.82955
025008 01 199.,.09695 369,.,16821
D 2E00€ 01 1GB.856553 366.329282
02 70CE 01 198 ,.558G9 366.89771
D«2800E 01 198.19711 365.55371
025008 01 14 7.75816 362.468899
Ce3C00E 01 19722974 364.34570
Qe3100E 01 196E.59712 db2 .02759
Qe3I200E 01 195.84537 360. 80420
03200E 01 194 .95758 359 ,95986
Qe3400E 01 193.91550 356,.,32397
D«3500F 01 192.70203 355,.,99292
C«3£00E 01 191.29620 353.2534°2
D«370CE C1} {189, £€78986 349.36997
Q03800 01 187.83202 348.,22119
0« 3S00E 01 185.73393 343.5869]
0«4000E 01 1832, 36946 340.84106
04100 01 180.71951 336.11182
042008 {1 177.77084 331.27734
0432005 01 174.51244 327.05908
D:,44008 01 170.93195 320.10522
Qe45S00E 01 16702974 315.37402
D4600E 01 1E2.79884 307.98975
0.4700E 01t 158.24567 200.27417
QL.4800F 01 153.,37920 292.74048
0+4900E 01 1484,20961 283 .56201
C8000E 01 142475935 275.10840
D.5100F 01 137.04668 264,88477
DL.S200E 01 131.10426 255.32127
0.5Z200E 01 124.85973 244 ,56592
V5400 01 118.,€5096 233.39719
0-5500E 01 112.21832 222.30602
C«SE0QFE 01 10%.70082 21039224
057008 Q1 9S5,14520 198.85448
(G.S800E 01 Q259187 186.49496
0 «5900E 01 BE&. 09067 174.97432
C.H6000E O] TS+ &ETI66 162.99928
C.E100F Of T3.4C173 151.0719%9
DH6200F 01 6729649 139.5018¢
D-6Z200E 01 €1+39803 128,03130
R H400F 01 55,73981 117.,15305
D.6500F 01 S0.34638 106.41043
C«6600E 01 45,243210 06.49310
0.A7T0O0E 01 4044344 86,.,70128
06802 Q1 25.963215 77712936
D.AG00E 01 21.80750 69.,21159
DT000CE 0O} 2T« 97935 61287686
0.7100F 01t 2447763 584,01605%
N0.T200E 01 2129518 47.30312
O« FT3200F 01 18,42310 41.22687
V.7400F 01 15.84817 35.68332
Q702 01 13.55586 30.,74751
D«7600E Ot 11.52837 26.30460
O.,7T70CE 01 G 74792 2282717
QTBOCE 01 8419400 18.94408S
Q.7900E 01 £.84786 15,94958
CeBOOOE (1 S.68914% 13,.,34106
0.8100F 01 4.63845 11.0830%9
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0438460
Ce 29529
D4.22534
Ca,17089
Cas12881
0.09649
Q0.07183
0.05314
003908
C« 02865
0.020748
D.01496
01073
0.00765
0« 00542

DOOALOOHOD0

CL,00001
000000
Cs 00000
0.00000
Q00000
Q00000
C»00000
0.00000
C.00000
0.00000
Ce Q0000
Ca00000
0,00000
Ca COGOD
Ce 00000
Q. 00000
Ce 00000
000000
C. Q000D
C. 00000
0.00000
000000
0+ 00000
C.0000Q0
C» 00000
C.00CD00
L Q000D
C.CO0D00
CL.00G00
1. CO0O00
C.00000
0.Q00000
D.00000
0.00000
G.00000
C« 00000
C«.00000
C. 00000
G+ 00000
G«0000C0
C+. 00000
000000
Ce 00000
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9.,15751
7251507
6.13562
4,97559
4,01064
3.21168%
2+5580¢
202363
159313
1.24288
096646
Ca74525
0.57142
043554
032973
024811
C«18546
0.13781
D.1D0175
007466
005443
0.03943
0.02837
002029
0.01442
0.01018
Q.00715
0.00498
000345
C.00237
Q.00162
Ca.00110
0.00075
0.00050
0«00033
Ca.00022
0« 00015
0.00009
0.00006
000004
0.00003
000002
0+00001
0s00001
0.00000
0a.00000
000000
0.0000¢C
CeQ0DO0
C200000
000000
G200000
Ge.00000
0.00000
000000
000000
000000
Q00000
0000090
D+00000
000000
0.,00000
000000
0.00000
Ca.00000
0.00000
000000
000000
D.00000
0.00000
0.00000
0. 30000
G.00000
000000
Q. 0000C
0.00000
0.00000
0200000
0.00000
0+ 00000
D.00000
Q0+0000Q0
0.00000C
0.00000
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02
02
02
02
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02
02
gz
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02
62
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0.00000
0« 00000
L« C0OCOO
0.00000
0. 00000
0.00000
000000
Cs« 00000
0.00Q00
C. 00000
C.000G0O
C. 00000
Cs+ L0000
0.00000
C.00000

0.030000
0.00000
0.00000
0.00000
000000
0200000
0.00000
C.00000
000000
0.00000
0. 00000
0C.00000
0.00000
0.00000
000000
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*¥kxk% TEME = Q.100C00E 01 HOURS * % %

DISTANCE, CM WATER CONTENT WATER FLUX. CM/HDUR
Ca0 0.180638 1.90008
0.1C00E 0O Cel8065 189564
0.2000E 00 Ce18064 1.90372
C.3000E OO 0.18061 l1.88554
0.4000F 00O 0.180860 1.91496
C«5000E 00 0.18055 1.88942
C«6C00E 00 018056 1.89330
C+700QE 00 018051 l1.91414
2L.8000E 00 018050 1.88273
0.9C00E Q0 18047 1.90430
0«1000E O1 018044 1 «89551
041100 01 18041 189656
221200 01 C.18039 1.8967¢
01300 01 C.18036 1.89539
0,1400E 01 0.18033 1 .89615
0413500 01 G.18031 1.89319
0-1600E 01 C.18028 1.89510
O0+1700E 01 C+18025 1.892686
0+1800E €1 0.18022 1.8G294
019008 01 C.18019 1895485
0.2000E 01 0e18016 1.89139
D.2100FE 01 CalBO13 1.89325
C:2200E 01 C.18010 1.89242
C«23CG0E 01 0.18007 1.88914
0.2400E 01 C.18004 1.89238
D+2S5S00E 01 Q.18001 1.89046
C.2600E 01 Ce17998 1.88842
0.2700E 01 O« 17994 1.89033
Ce2800L£ 01 Q417991 1.88B759
Ca2600E 01 017988 1.88735
C.2000E 01 C«17984 1.88772
C«3100E 0} 017981 1.88614
0.2200E 01 0417978 1.88785
0+3300E 01 017974 1 .8858%
0+32400E 01 Ca17970 1.838494
Qe3Z0GE 01 C.17967 1.8857¢8
0»3600E 01 Ua17963 1.88213
D«3700E Q1 017959 1.88546
0-.3800E 01 Ce17955 1.88424
0+3900E 01 Ceal7952 1.8B095
0«400CE 01 De17948 1.88318
C«4100E Q1 O0«179244 1.88053
QA4 Z00E C1 Ce17940 1.88151
C.4300F 01 Cel 7936 1.88027
C.4400E 01 Qe 17932 1.87904
C»4800FE 01} Qel17927 1.88125
0.460D0E 01 Cal17923 1.87762
C«4700F O1 Lel7919 1837771
C4800FE 01 Q17914 187658
0«4S00E 01 0179120 1.837581
C«S000E ¢} 017906 187533
C.5100E Q1 017901 187430
DS2Z00E 01 0+17896 1.87633
C+5300E 01 D.17892 1.87353
T.5400E 01 0.17887 1.87280
0.58008 01} Q17882 1.87205
0«.5600E 01 0.17877 1.37168
C«aS700E O} 0217872 1.87173
DO .580CE 01 C.17867 1.856983
0«5900E 01 0.17862 1.86938
C.6000E 01 0.17857 1.86678
G.6100E 01 017852 1.86738
0.6200E 01 0.17847 186719
0«6300FE 01! C. 17841 1 +86600G
C«5400E ©1 0.17836 1.86635
Q65008 01 0.17830 1.86502
0.6600F 01 0.17824 1.8648%
QHT00E 01 C.17B19 1.86183
C+6800E 01 0.17813 1.86216
D.6900C 01 0.17807 1.85928%
0.7C002E 01 217801 1.35931
071008 01 Cal 7795 1 .85962
C.7200E 01 V17789 1.85801
Ce7300E 01 0.17783 1.85729
0.7400E 01 0al17776 1.85540
0 +7500E 01 017770 1.85323
D.7ECDOE (1 Cel7764 1.85275
Q. 7700E 01 0.,17757 1.85510
0.7E00E 01 0.,17750 1.85111
C.7Q00E Q1 Cel7744 1.85001
C0+80008 01 Q17737 1.84842
CeB100E 01 Cel773C 184775



0.8200E£
0.8300F
Ce2a400F
0.85C0E
0 .8600E
0«8703GE
D «3800F
C.8500E
0.9000E
0-9100E
0«9200E
0.53008
0.9400E
DB E00E
029600E
D«9700E
Q.S EOOE
0.9S900E
0el1C00E
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Q17723
D1 77186
D+17708
Qs 17701
D«17694%
Q. 17686
C.17678
D:17671
Q217663
017655
0217547
0.,17639
Q17630
Q. 17622
D+17614
Cs17605
Qal 7596
Ce17587
0417578
D+ 17569
Del 75060
0417551
Ce17541
017532
Q217522
0. 17512
Cel 7502
017492
Cel17482
017471
0s17461
0.,17450
Cs17439
Qel17428
Ceal7417
Ca17406
Del17394
017383
Cal7371
Ca17359
Qel17347
017335
017322
Cal73210
Cal?297
Cel7284
017271
017258
Qe17245
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7
7
7
7
7
7
7
7068
7
7
7
7603
6
&
6
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0.16842
D.16823
C.16803
C+ 16784
CalbH764
016744
Cei16723
O«16702
Ce156681
0.16660
0.16/39
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1.84696
1 845064
1.34407
1.84187
1.84175
1.84127
1.84005
1.83783
1.83644
1.83326
1.33384
183255
1.8308¢0
1.82791
1.82724
1.825877
1.82396
1.8228¢
1.82081
1.82015
1.81752
1.81486
1.81425
1.81395
1.81067
1.80856
1.830775
1.80358
180149
1.80113
179921
1.79813
1.79528
1.79214
1.79022
1.78921
1.78721
1.78490
1.78290
1.78048
1.77806
177609
1727378
177014
1.76645
1.76507
1.76192
175767
1.75654
175517
175202
1.7487¢%
1.74681
1.74438
174112
173797
1.7368¢
173497
1.73173
1.72856
1.72459
172071
1-71668
la71448
1+71C75
170816
170453
1.70058
169706
1.6548%
1.69045
1.68701
1.68442
1.568023
1.,67523
1.67054%
1 .66647
l.66382
1.69960
165529
1.65172
1564760
1864206
163769
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C«2280L
Ca2290E
0.2300E
D.2310E
0.2320E
0+2330E
Ce2340E
022350
0+.2360FE
D23708
0.2380E
023908
0.24800F
0.2410FE
0+2420E
C.2430E
0 a2440FE
D+2450K
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0 +24870FE
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1.6331¢8
1.62899
1.623&¢
1.61883
l.814586
1.560967
1460569
159897
159502
1.58851
1.5829¢6
1.57792
la57231
1+.56654
156175
1.55454
1.54841
1.54283
1,538¢08
1.53230C
1.52638
1.51826
151243
1.50723
1.49976
1494090
148607
1.48028
1.47258
1.46564
1.45862
la451 68
le44298
143553
1.42748
1.42137
1.41360
1.4052¢C
1398624
1.38900
1380936
137194
1+30652¢
135516
1434743
1.3376%
132908
1.31968
1.3115%
1.30237
1.29352
1.28389
1.27464
126307
1.25341
124330
1,232583
1.22427
121196
1.20278
1.19130
1.18048
1.16870

1.07409
1.085959
1.04764
1.03402
1.02108
1.00765
0.99486
098054
G «96705
095321
094148
Q22594
0.20998
Ce8974a2



0.2500E
02510F
Q«2E20F
D.2830E
0.2%40E
0.2%50E
D+ 2E60E
0.2570E
D.2580&
0 .25990E
D02600F€
Ca2610E
0 22620C
026308
D.28640E
0+2650FE
C.2660E
Q26707
0 =2680E
0+2690E
D+2700E
D«2710E
D2720E
C«2730E
0.2740F
02750
C2T60FE
02770
02780
C o 2790F
0.2€00E
0.2810F
Ce2820E
Ce2830E
02840FK
D+2850E
0.2860FE
C=2870F
0.2880C
0 +2890E
Q+2900E
Ce29]10E
D.2920E
C«2%30E
0+2940E
0 »2950€
C.2360F
022970
0 +2980E
C.2690F
C«3000&
L3010
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C.10086
0.10005
Ca09932
0.09866
0.09808
0.09757
Ca09714
0.09677
D« 09645
C.09619
0. 09597
009579
C. 09564
Qe 09552
0e09542
Qs 09533
Qe 09527
0.095%21
0., 09517
0.09513
0409510
C. 09508
De09506
0. 09505
0.09504
0,09503
0.09502
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0.88010
086502
0.84850C
0.83286
0.81560
Q0.7982%
078265
0.7H64861
0.,74821
C.728208
0.70734
0.69011
ND.67087
065081
C.63029
060920
058754
D«5653%
054248
0.51900
0. 49502
047047
De44541
041991
0+39405
036795
034175
0431557
0+289556
0.26397
0423897
0.21482
0.19171
Qe16988
0+14951
0.,13073
O«113867
0.09837
008482
Q«0730C
0.06278
005408
0.04666
0,04047
0.03532
0.03106
0402756
002469
0.02235
0.02045
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*kkxr TIME = 0.1COCO0E 01 HOURS HER
DISTAMCE., M CONCENTRATIONME/CM3  SALT FLUX, ME/CM2,HOUR
0.0 2C00.000600 380.01685
C21C00E 00O 195.99986 379.12866
C«2000E 0O 159.3999756 380.74390
Qe30Q00E 0O 199.95980 377.10669
C+4CO0E 0O 16G.59965 3B2.99072
QC+S000E 0O 199.99962 377.88257
0+.6000E 0O 199.,99962 378,65942
0+7000E 0O 199,95962 382.82642
C«8000FE 00 199 .99962 376.54590
G«.9C00E 00 19G6,99962 380,859562
Cel1000FE D1 199.99962 379.,10181
Cs1100E 01 199.59962 379.31201
0.1200E 01 199.99962 379.33838
013008 01 199.,99962 379.07788
014008 01 195+ 99945 37922949
0«1500E 0O} 199.99945 378.,637G4
Cel600E 01 16G.99928 379.01904
0.17C0E 01 199,99928 378.53052
0«1800E 01 199.99928 378.5874¢C
C.1900E 01 199,99928 379,09082
020008 01 19G.99928 3AT78.273563
0.2100E 01 169.99923 278.64917
Q22008 01 18%.99928 378.48315
0+2300E 01 159.,99928 377, 82739
0.-2400E 01 199.99928 378.47388
0«2800E 01 199.99928 378.09131
0.2600E 01 199.99928 377.681564
V+2700E 01 159,99928 378.06470
L.2800E 01 158.99928 377.51709
0-2G00E 01t 19G,99925 3T77.468%%
C«3000E 01 199.99928 377+54517
Ce3100E 01 165.99928 377T.22583
043200t 01 199,99928 37756909
0«433200F 01 196,99911 37716870
0+3400E D1} 199,99895 376.98584
C«3S00E 01 199.,99878 377.15381
0.3€00E 01 199.99844 376.42578
0.3700E 01 19999760 27709131
0«3800GE Q1 199, 99660 376.84595
D.3900FE 01 19G.59525 376.18701
0+84000F 01 169.59341 376633086
0«.4100E 01 199,99089 37610059
Ced200E 01 199.98787 376.29370
Qe43200E 01 199.,98401 376.04272
C+4400F 01 199.67897 375.79297
0.4500F 01 199.97293 376.22998
C+4600£ 01 185,396521 375.49634
Ce#700E 01 199, 95581 375.50586
0+4800F 01 199.94440 375.2685%5
C«4G00FE 01 199.93028 375.10059
O«5000E 01 159,91333 374,98706
C.5100E 01 199.89285 374.,75928
CeS200E 01 199,.86818 37513965
0.5300E O 199.83864 374,54761
0+35400F 01 169,80338 374.36450
0.5Z00E 01 1G95,76141 374.16821
C+5€00F 0}f 199.71172 374.03857
0+5700E 01 199.65297 373.98096
Q«5800E 01 199 .58380 37352384
0.5900E 01 189,50273 373433984
0s+6C00E Ot 195.,.40771 372.70996
0s5100E C1! 199, 29692 372.697C2
C«6200E 01 159.16800 372.50586
D.6300E 01 199.018593 372.10352
C«6400E 01 198.84602 371 94360
DESQ0E 01 1G8. 64709 371.43237
0»6600E 01 19E8.41862 371.11304
C+6700E 01 198,15691 370.18164
0.6800F 01 19 7.85844 369.86572
C«6900E O} 197.51868 3cB.977748
D.7000E Q1 197.13324 368.35767
D.7100E 01 1G56.65762 367.84351
C.7200E 01 196.20627 366.837280
0.7200E 01 195.65398 A65.98804
Ce7400F 01 195.03537 384.77808
C.7500F 01 1944,34442 363.40723
Q«7ECDE 01 153.57524 362 .249051
C-77C0E 01 192,721862 36150928
0.7800E 01 191 .77662 359 .40747
D.7900E 01 190.,73454 357.71411
C«B8000E 01 189,588567 355.76343
C-B100E O1% loe, 323267 353.,81714
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083200E
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0+9800FE
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186.95999
185,46478
iB2.84081
182.08304
18C0.18611
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179.859737
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0.09518
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1.2093%9
1.19840
i.18920
1.17989
1.1678S
1.15947
1.14754
1.13694
1.12558
1.11575
1.1035¢&
109257
1.08153
1.068B22
1.05874
1.045%54
1.03412
1.02118
1.00973
0.99656

0.98437

0.9724%6
0.,95710
Q94633
0.93281
D.92202
0.,30651
0.89322
Q= 87876
0.863472
0.85068
D.B3371
0.81947
080320
f.78721
D.7T7269
D« 7558S%
074019
0.72096
070132
D.6B403
0.66901
QeH4GGE
D.63070
De61108
0.59109
0.57051
D.54939
Ca.52780
0505564
0.48292
0+45967
043601
0.411986
038756
0.36291
De33816
0e31344
0.28884
0.26457
Ce24079
Q21771
0+419553
Ca17445
04154632
013621
0,11933
0+10405
0.090328
0.07829
0.06773
0+0585%
008077
0.04414
0.03855%
0.033288
0.02998
002674
D.02409
002192
De.02012
001865
DQe1T746
C.01648



C+4180F
Q81908
04200
O«4210E
0.4220E
V4230
0.4240E
0.4250E
Ca8260F
04270
Q42608
Q24 290E
D«.4300E
D«4310F
C+43Z20F
C+43308
0 +84340F
G e4350F
Cua&a3260E
O e832708E
{} « 4 38B0E
0.42390E
0+84400F

02

oz
gz
02
oz
02
02
02
o2
g2
02
c2
02
g2
oz
a2
02
02
o2
oz
62
Q2

0. 09515
G09512
0.09510
009508
Q09505
Q. 08505
0.09504
0. 09503
0. 09503
0.09502
0:09502
0. 09501
0.09%01
009501
0.09601
0. 09501
0. 09500
0. 09%00
Ce 09500
0409500
0.09%00
0. 09500
0409500
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0.01568
001504
0.01452
0.01410C
C.01374
0«01245
0.01322
0.01304a
0.01290
0.01278
0.01268
001261
001283
0.01248
0.01244
0.01240
D.D1238
0.0123¢6
0.01234
001232
0.01231
0.01230

001228



wxxHEE TIME
DISTANCE »

0.0

0. 1000E
0 «2C0DE
0«3000E
0.4000E
C 5000
C+6000E
0« 7000
¢+ B000E
0,9000E
0. 1000E
0=1100E
0.1200E
013008
Cel1400E
0«18500F

0. 2800C
C+2900FE
0.3000F
0.3100E
$.3200F
0-3300E
024008
0 «3500E
D.3600L
0 .3700E
D.3IRNO0OF
(03900
Cs4000E
(e84 100E
C+4200FE
C.4300C
0 +4400FE
0.,4500F
C+4600E
Q.4700F
0.48B00E
Ce4900E
0S000E
0.5100C
D«H200E
0.5300E
G»5400E
055008
0.5600C
C.5700C
0 .5800FE
059008
0.H000E
D.6100€
0 «6200E
e &£30C0F
Q.6400EC
D.6500E
C+HEQ0E
D+&TO0E
0.6800E
06900
0.7000C
0.7100E
CT200CE
0.7300E
074000
Q. 7500E
0. 7600E
Q7 TO0OE
0. T7T8BO0E
0« 7G00E
0 «8000FE
D« B8100E

0N
oo
0
00
00
0
Q0
co
00
o1
Gl

01
C1
01

01
o1
o1
a1
o1
01
01
01
o1
01
01
o1
61

o1
o1
01
a1
o1
0t
01
o1
01
01
o1
Gl
Q1

01
ol

OGC)OOOOOOOOOOOOOOOOOOOOOOOOOC}ODOOOOOOOO
H"‘)ﬂrﬂ‘w‘MﬂMWF‘h&MMWF‘HHHPHH#-‘“MM'—I—I#W&-IHMI—-‘u—'t—‘“rﬂ—dl—-

CM™

0.150000E 01
CONCENTRATIONME/CM3

2127327

298093

3,99868

5.18208

65454473

8.10156

S+865451
11.84761
14.086174
165.51588
1G.22043
22.178856
2539708
P2BLBTHED
Z2.61317
36. 60619
AD.B4A746
45,32758
E0+ 03368
54 ,95056
60, 05972
65.34096
TO.77203
THa 32748
81.98140
B7T.70618
G3.47311%
09D ,25397
105. 01923
11074042
116.38986
121.94131
12736955
132.65117
137. 76521
147 ., 69315
14741914
151.92909
15Hh.21217
16C.26039
164.06856
16763359
170.95488
174.03468
176.87680
17G.48715
181.87312
184, 04355
186.00864
IR7.77933
189, 36684
190.78333
192.04131
193.15263
194,12950
194,98358
19E. 72629
196« 36850
196.92032
197 .39136
16779044
198,.,12556
198.,40428
198,63300
198,81746
198.,96300
199,07422
199415468
199.,20805
199.23674
199,24283
19%.22841
199.19426
199.14169
19¢.07086
198.9R8222
188, 87532
158.,74998
198.60542
158.44098
198 ,25507
198,04672
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HOURS

At

SALT FLUX.

016473
103931
2.60315
4.05628
582477
7.8128¢
10.25714
12.96975
16.05066
19.73050
23.57439
28.15401
33.05331
3g,47162
44 443579
S0.84711
57800867
65.20044
73.12463
81.46922
90.40826
99,80827
109.41321
119.50146
129.,87095
140 .45738
151 ., 39694
162,26118
17329947
184,43145
195.50010
206.55847
217.38382
228.16432
238.81619
249.20354
258.83325
268.,33521
27T 563477
286.611908
294 ,82583
302.59863
310.05029
317.00024
323.45581
329.24048
334.71191
340410815
344,62427
348.74927
352.84937
356.46387
359.24829
361.63721
364.,2T344
366 .38086
368.11987
369.72974
371.43286
372.63623
373.35840
374,38452
375.07837
375.63892
376.11816
376.52515
3T77.00757
377.32080
377.73218
377. 76270
377 78564
37773267
377.75903
37775171
377.67920
377 .68B896
377.53955
377.25684
376.96777
376.9314¢C
376.57739
376.37500

ME /CM2 JHOUR




.9100E 01
%.gzooe 01
0 .,9300F 01
0.,9400FE 01
0,900 01
0.9600E 01
n.9TO0E 01
0.aB800E 01
c.9900E 01
0.1 000E 02
G0.1010E ©OZ
O0.1020E 02
N.1030E 02
0.1040E 07

Z280E 02
290C0E 02
2008 02
310E 02
220E 02
330E 02
340E Q2
IBE0NFE 02

DI3IGOOOO
* ¢ ¢ 20 00

L I R

ShoDoo

1]

00.85480
{89.99030
189.06168
188006696
18700073
185-86264
184-64937
183-35822
181.,98660
180.53246
178.99367
177.26852
175,65503
173.£5181
171.95819
169,97289
167.89571
16£5.72629
1€3.06474
161.11171
158. 66811
156, 13516
153.51476
150. 820884
148,01997
145, 15114
142.20545
139,185671
136. 09895
132.94640
12673398
126, 46664
122.14995
11G5.78973
11£.39168
112.96178
109.50662
106,03278
102.546566
99,0546
SSe56377
92.08078
88.561208
85, 16411
8l1.74356
THa 39669
75.00981
7l1.708819
5E8.,45816
ES.26472
62413301
59.06784
56.07355
S3.15408
5031300
47.55367
44,87886
42429091
39.79201
37« 38380
25.06728
J2.8B4351
30.71281
2B«H57523
26.,73058
24 .,87817
23s+11716
21.44615

g8
371.8820
371.04785
370.843506
369.79761
358.45337
367.40308
366.23169
164. 80835
363.22583
350.37988
358,90112
356.88354
354.54761
352,42773
350.21899
347.77124
45,06177
342.63574
339,83984
336,44800
333,47046
330.09741
326.,25635
322,77539
318.84888
314.75000
310.54346
305.,98779
301.40210
296.57251
291.55273
286.58032
281.31934
275.9440%C
270.52368
264,80615
25B8.9184¢
252.83701
246,65637
240,51182
234.38190
227.8593¢
221231902
214.87602
208.42018
201 .65628
194, 98576
1BR,. 46664
181,.88138
17S.17784
168,53067
161 495686
155437502
148,9U004%
142, 66560
136,36217
130411713
124.04344
118,103086
112428596
106.55786
101.00569
95.61798
90.31200
85.,21408
B0.,31142
7549568
TO+92859
66.52551
62.27660
S58e¢21486
54,33G26&
50.65517
AP

T A AL



0.2050E

0.2270E
0«2280F
D.2290E
Qe2300E
0.2310&
C 2320
02330F
D.2240E
0 .2350E
Qs 2360F
DL2370E
0 «23280F
D+2390E
0 «2400E
Da22410E
02420
0«2430E
L0244 0F
Ce2450E
D e 2460E
Ce2470F
C 2480
G «2490F

o2

02
c2
o2
oz
o2
cz
02
o2
0z
o2
0z

1695732
15.62911
14.38111
13,21068
12.,11521
1109196
10413796
G.25027
B8.42591
7.66186
64955106
6.30269
5,7C0155
5.14877
4.64146
#417680
3,75205
336453
3.01169
2.,63106
2.40026
213706
1.89932
1.68498
1.49213
1.31895
116376
1.02496
090108
079071
0. 69259
0+ 60553
0.52844
046031
C.40022
034732
0. 300856
0.26013
Q0«22449
0419337
Cal5625
0a14266
CG.12219
Ca10446
0.089214
007592
Q06453
005475
0004635
Ce03919
0D+03306
0.02783
C.02339
001962
N. 01642
Qe01372
Qs.01144
f. 00982
0. 00791
0.00656
0.00543
De00448
Qs 00369
0. 00304
C.00249
T+ 00204
Ce 00167
000130
Ces 00111
0.00090
C.00073
00059
000048
e GO039
C.00031
0.00025
C. 00020
000016
C.00013
Ca 00010
C.00008
C. 000086
L+00005
0.00004
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37.58267
34,.,73291

32.064086
20,52673
27 .15056
24.9440%
22 26662
2092755
19.11211
17462189
15.87097
14.,41470
13.,076856
11.,8425%
10.70769
T HESSS
B.70986
7T.83205
7.030073
H.30141%
5.633245
S.02715
4.48360
3.98994
3454179
3.13861
2.,7758%
245175
Z.16180
190264
1.67044
1.46468
1.28148
1-.11963
097590
0.84891
Q.73726
0D.63922
0.55314
D+4T7TTHT
D.41168
035425
D.30416
0«2605%
D.22305
Q19045
0.16227
0.13797
Da11716
0.09925
0.083%92
C.07084
005967
0.05017
008212
0.03526
D.02947
002459
0202047
DeD1701
0.01611
0.0116F
000964
0.00795
000654
Q.+.00537
0«00440
0.00360
0+00254
0.00239
0.00105
D.00158
0.00122
0.001063
0.00083
000067
0.,00054
CeDO04AS
Q.00035
0.00028
000022
0.00018
Q0.00014
0.,00011



0=2500E
0D+2510E
Q.2520E
0.2530FE
0.2540E
02550
0.2560E
0e2S5TOE
0 «2580CE
C«2590F
0.2600E
0.2610E
Ce2620CE
D+2630E
02640E
D+2E50F
Ca2E60E
D.2670E
0.2680E
0« 26900
C.2700E
Gea2710E
N.2720F
D.2730C
D.2740E
0«2 7T50E
D.2760E
Q.27T70E
O 27801
027908
{.2800E
C.28210F
0.2820E
C.2830E
C.2840F
02850
0 «28580FE
0.2870C
0 e2880E
Qe28908
D.2900F
0+2910F
0.2%20E
0.2930F
Qa2940E
Q.2850C
Ca29608
0.2970E
Ca.2980E
0«2 990E
0.,3000E
0.3010E
0« 3020E
0+3030F
0 +3040E
Q3050
0.3060E
0+3070E
C+3080F
Ca3090E
Q«3100E
D« 3V110E
0.3120E
0 .3130E
C«3140E
0.31508&
0.3160E
0 .31708
031808
C+3190F
£ .3200FE
0.,3210F
0«3220F
(.3230F
0«3240F
0 .3250F
3.3260F
0« 3270FE
0.3280E
C+3290E
0.3300F
0+3310E

o2
Gz
02
62
02
o2
0%
02
02
02
02
o2
o2
G2
c2
a2
o2
02
02
o2
g2
0z
02
o2
02
02
o2
02
o2
02
ol
o2
o2
0z
a2
g2
o2
Q2
02
02
c2
0z
G2
02
02
o2
o2
02
Q2
¢z
02
oz
o2
oz
o2
02
02
oz
02
0z
Q2
02
02
oz
02
02
o2
oz
oz
02
o2
o2
oz
o2
02
oz
0z
02
c2
oz
G2
02

0«32320E 02
0+3330€ 02

0.00003
0.00003
C.00002
Ce 00002
0.00001
C. 00001
0.00001
0.00001
0.,00000
0.00000
0.00000
0.00000
Q000000
C«D0000
0,00000
000000
Ce 00000
0.Q0000
0. 00000
C. 00000
0. 0000D
L+ 00000
0.00000
C+00000
C200000
C.00000
C.00000
0+00D00O
0.00000
000000
0. 00C00
000000
e 00000
0.0000C0
Ca 00000
0« 00000
0.,00000
0. 00000
0.00000
0.00000
0. 00000
0+00000
0.00000
C.C0000
0.00000C
000000
0.00000
0.00000
C. 00000
0.00000
0. 00000
000000
C«00000
C. 00000
G« 00000
0.00000
0. 00000
C00000
0.00000
C« 00000
0.00000
0. 00000
000000
0«0000¢0
0. 00000
G.00000
0.00000
GCaCOOQO
C«00000
C+ 00000
0400000
G C00CO
0« 00000
0.00000
0.00000
0. 00000
0.00000
Ce 00000
0. 00000
000000
C. 00000
000000
C, 00000
Cs00C00
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Q00609
D.00007
0.00005
000004
D.,000032
0.00003
000002
0.,00002
000001
0.00001
0.00001
0.00001
0.00000
000000
0.00000
0.00000
020000
0.,00000
D.00000
0.00000
C.00000
0.00000
C.0000C
0.00000
000000
0.00000
0.00000
0.000C0C
0.,00000
0.,00000
0. 00000
0.00000
000000
000000
0.,00000
0.,00000
000000
000000
De 00000
D.00000
0000090
0,0000CC0C
0.00000
0.00000
0.00000
000000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
000000
0+00000
0. 00000
Q00000
0.00000
0+ 00000
0.00000
0.00000
020000
0.00000
0.00000
000000
0.00000
0.00000
Ca000090
0. 00000
0D.00000
0400000
Ca. 00000
000000
0.00000
0.00000
G.00000
CeQ00QC
0.00000
000000
D000C0
C«00000
0+00000
0.00000
0.00000
D.,00000



02334 0F
Q«3350E
C. 332600
D.3370F
0 .3380c
0« 3390
D.32400E
Cea3410E
O« 342 0F
0+ 34308
0 «3440F
0+:2450E
Q=3450E
D+3470KE
0.3480LC
0+ 3490E
0«35Q00E
C:32510E
C+.3520E
N+ 3530K
0 +354 0F
0 3850
C«3E60E
Q. 3570E
D L2530
C «33530E
0 3600F
0+3610F
C«3E20E
0«3630KE
G« 3640
0 «3650E
G + 2650
De367T0E
G «36R0E
DeIERINE
Q3700
C3710FE
N.3720E
0+ 3T730E
03740F
C+3750E
G 3760FE
C.37T70F
D278 0F
0.3790F
0.382000
0.3810F8
0.3820FE
0. 3R30E
0« 3B40OF
0.38508
{0 «3860F
0«3870F
{«3880E
0 «3890F
0.,3900F
03910
0«3920F
0:3930E
0 394 0K
03950
043960
0+3970E
C«3980C
Ce3ISIOE
04000
C.4010E
0«4 Q208
C.4030C
0+4 04 0FE
C+4050E
CeA060E
Ce&0TOE
0+4080F
Ca84 0900
Oes4100E
O«4110FE
Deal120E
0.4 130K
DB 14840F
0.4150FE
08160
Oe&170F

02
o2
oz
0z
0z
02z
02
Q2
oz
D2
o2
oz
Gz
02
o2
0z
o2
02
G2
oz
oz
02
a2
g2
02
02
oz
g2
oz
02
o2

02
a2
o2
02
o2

14174
oz
az
02
0z
02z
oz
02
¢c2
o2
oz
o2
02
0z
o2
oz
02
G2
a2
02
cz2
o2
02
oz
02
oz
02

o2
oz
02
o2
a2
o2
oz
¢2
02
o2
o2
o2
02
Q2
oz
o2
G2
02

0.,00000
. 00000

0.00000.

0« 00000
C.00000
0.D0000
C. 00000
Ce 00000
C-00000
Ca. 00000
C.00000
Q00000
C+ 000090
0.00000
Cs00000
Ca 06000
000000
Q00000
0«00000
000000
Ca00000
0« 00000
Ce 00000
000000
000000
C. 00000
0.00000
0.00000
C+ 000090
0+ 00000
C. 00000
0+ 00200
000000
Ce D0C000
000000
C.00000
C. 00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
000000
Q. 00000
0.,00000
C« 00000
Ce Q0000
0.,00000
D+ 00000
0. 00000
Q. 00000
C«eN0Q000
000000
C.00CG00
0+00000
0.00000
0. 00000
0. 000C0
CL.00000
0.00000
0.,00000
C.0008C0
0. 00000
C.00000
0.00000
C.00000
000000
0. 00000
0.00000
000000
0« 00000
0.00000
Ce00002
0.C0000
000000
Qs COQOQQ
000000
0., 00000
G 00000
0200000
C» 00000
000000
Ce 00000
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000000
0.00000
0.00000
0.0000CC
D.00000
000000
0.00000
0.00000
G« Q0000
0.,00000
D.00000
Ca 00000
0.00000
0.30000
0.00000
0.00000
0. 0000C
0.,00000
000000
0.00000
0.00000
C.00000
0.00000
0.00000
0.0000C
D.00000
Q00000
000000
0.00000
Q.00000
0.00000
0.00000
0. 00000
0.00000
0.00000
0.00000
0.00000
G« 00000
0.00000
0.00000
000000
D.00000
0.00000
000000
0.0000Q0
0.00000
Q00000
Q0.,00000C
0.00000
000000
0. 00000
0. 00000
0.,00000
0.00000
000000
0.00000
0.00000
0.00000
000000
0.00000
0.00000
000000
Q.00000
D.00000
0.00000
0.00000
000000
0. 00000
0.00000
0.00000
0.00Q000
Q00000
0.00000
000000
0.00000
0.00000
Q0.00000




0.4250C
Qe84 260F
C+4270E
0.4280F
O +4290F
Q+4 3200
0.4210L
0.4 320FE
e84 330F
D.4340F
C e84 3250
Ca4360C
0«3 370F
Ca83808
a4 290E
0ea400E

Ce L0000
0.00000
C.00000
0. 00000
Q0.00000
000000
G+ GO000
0.00000
0., 00000
Cs 00000
0«00000
Cs 000200
0.00000
C.00000
000000
C.00000
0.00000
CaQ0000
C.00C00
C.00000
0+00000
C.00000
000000
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0.00000
Q«00000
0.00000
0. 00000
0.0000¢C
0,00000
0.0000C
0,00000
0+00000
0. 00000
000000
0+00000
0.00000
0.0000¢0
0.050000
0.00000
0.00000
0.00000
2.00000
0.00000
0.00000
0.00000
2.00000



