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Appendix K: FORTRAN Program to Convert NUTS [ Bmary Output to a Readable
Format -

NUTS_BIN_READ Procedure:: - - - : : }

A FORTRAN listing for the procedures that can be used to read the binary files from NUclide
Transport System (NUTS) is provided in this appendix. A dlscnpnon of the variables and a
-descriptive line before the main - functlons of ﬂ:eprocedme are also mcluded to increase the
readability of the subroutines. 2 e

C
Cr***wasmwrswx*x** START SUBROUTINE NUTS_BIN_READ *******sx**wxwskws

c
SUBROUTINE NUTS_EBIN_READ

This subroutine reads NUTS output binary file

Author: Ali A. Shinta

Call: BRE33D, BRE23D A

Arguments -
DXGRID Grid block length in x-direction
DYGRID Grid block length in y-direction
DZGRID Grid block length in z-direction
ZTIME Total time
IFLAGTIME Flag = 0 for time = 0 and 1 otherwise
NC_TIMESTEP Time stepr no.
SDATE Date of the run
STIME Time of the run
NPNAME Program name
NVRSION Program version no.
NREVDATE Revision date
NCPUNAME Name of the machine on which the run is conducted
ANSWERTEST Flag te tell if the input is from BRAGFLO or stand alone file
FINFILETYPE Output files type
COMBTITLE A combination of NUTS title and BRAGFLO or TEST run title
INTITLE BRAGFLO or TEST run title
NUTS_TITLE NUTS title
IDIMENSION No. of dimensions
RADINPUT Nuts input file name
FILE_NAME BRAGFLC or test run input file name

RADOUTDBG NUTS ASCII debug output file name
RADOUTPUT NUTS output file name

RADOUTBIN Output Binary name

RADOUTASC Output ASCII file name

MEDIUM T™vpe of the porous medium (fracture, matrix, etc..)
FRACTUR Logical flag to identify fracture continuum
MATRIX Logical flag to identify matrix continuum
SINGLE_POROSITY Logical flag to identify single-porosity system
DUAIL_POROSITY Logical flag to identify dual-porosity
DUAL_PERMEABILITY Logical flag to identify dual-permeability system
NBLOCK Total number of grid blocks

NX OR IMAX No. of grid blocks in x-direction

NY OR JIMaX No. of grid blocks in y-direction

naoooanoNnnNonNaAaNaoNaoNOaonNoNooooonNoaoaonNoagonNooaoNOonNOoNNnNOoONon

NZ OR KMAX No. of grid blocks in z-direction
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C NOCONTINUM No. of continum ..

C NC_PHASES Number of phases -

cC X Grid block x-coordinate N

cyYy . Grid block x-coordinate ..

c z Grid block x-coordinate

C AXGRID Interblock area 4n x-direction- (I,I-1)

C AYGRID Interblock area in y-direction {J,J-1)

C AZGRID Interblock area in z-direction (X,K-1)

C VRGRID Grid wvolume

C PHREQ Flag to identify pH dependency {Y/N) -

C PHGRID Grid block ground water pH - -

C NSITES No. .0of radicactiversitesozz -l . caiceaion aen o -

C NUCLIDE - .Total number -cfsyradionuclide -~ .- - =- 1o :

C SITE_NAME Name of the disposal site -« - . :

C COMPONENT_NAME Component name

C NAME Component name . s ono

C Daughter NAME . Component daughter namel~

C ELEMENT NAME ..Element name:. . . Loy

C GROUP_NAME Group under which the 1sotope is c13551f1ed i.e: U for

U235,238, . ..... etc.
C PARENT_NAME Component parent name
C "HCOMPONENT No. of the components in each 51te

C WASTEVOL - . Site's waste vol in M3. .

C COMPINT Initial inventory of the component in Kg.

C XMOLWT Molecular weight: -

C XLAMDA Decay constant of the component in 1l/s.

C RAD Character to identify the component radiocactivity (radiocactive and

not_radioactive)

C NOELEMENT No. of the input elements :

¢ ELSOLB_LIMIT COR Element scolubility limit (Kg/MB) of block I

C ELTEMP_SOLBLogical variable to identify if the element solubility is temperature

dependent

C ELEMNT_SOLBE_LIMIT Element sclubility limit

C Cc0-5 . Solubility parameters for temperature dependency correlation
C PEASETYPE Phase type to be transported (liguid or gas)

C EQCI Intercept of the equilibrium line for gas solubility in the ground
water . S

C EQCS Slope of the equilibrium line for gas -solubility in the ground water
C IWASTE Waste matrix, l=waste node, (O=no-waste node.

C ADSTYPEM or F Flag to identify whether sorption is considered (Y/N)

C MAT_ TISOTHERM Type of the adsorp. isotherm in the matrix

c L/l=Linear,F/f=Freundlich,lA/La/la=Langumir

C FRAC_ISOTHERM Type of the adsorp. isotherm in the fracture

C L/l=Linear,F/f=Freundlich,LA/La/la=Langumir

C MSORPTION Flag to identify whether the component is

C sorbable in the matrix (ADSORP/NON_ADSORP)

C MADSTEMPDEP Logical flag to identify whether the component sorption is temp.
dependent -

C FSORPTION Flag to identify whether the component is

o sorbable in the matrix (ADSORP/NON_ADSORP)

C FADSTEMPDEP Logical flag to identify whether the component sorption is temp.
dependent

C XLMGRID Linear sorption coefficient in the matrix ((M3 fluid}/{Kg solid})
¢ XL¥GRID Linear sorption coefficient in the fracture ({M3 fluid}/{Kg
solid})

C XFCMGRID Freundlich coefficient in the matrix (dimensionless).

C XFDCMGRID Freundlich distribution coefficient in the matrix ({M3 fluid}/({Eg
solid}}.

C XLCMGRID Langumir cocefficient in the matrix (dimensionless).

C XLDCHMGRID Langumir distribution coefficient in the matrix

C XFCFGRID Freundlich coefficient in the fracture (dimensicnless).

C XFDCFGRID Freundlich distribution coefficient in the fracture ({M3
fluid}/{Kg solid}}.

C XLCFGRID Langumir coefficient in the fracture {(dimensionless).

C XLDCFGRID Langumir distribution coefficient in the fracture

C REFTEMPKD Reference temperature cof K& measurment

C ADSEXPCOEFF Coefficient to adjust sorption at new temperature
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C RHQOGRID Grid block rock density (kg/m3)

C MDISPREQ Flag to identify whether there is dispersion in the matrix (Y/N)

C FDISPRED Flag to identify whether there is dispersion in the matrix (Y/N)

C MFDISPREQ Flag to identify whether there is dispersion between matrix and

fracture (¥/N) oAl T -

C ALIMGRID Longitudinal marrix dispersivity

C ALLFGRID Longitudinal. fracture dispersivity

C ALTMGRID Transverse matrix dispersivity

C ALTFGRID Transverse fracture dlsper51v1ty

C TORMGRID Matrix tortousity .- - -

C "TORFGRID Matrix tortousity e A LV o

CIMOL  ° Molecular diffusion at reference.temperature (MZ/s )

C DEDLIEHDEP Logical flag to identify whether«the molecular d;ffu51on

c r is temperature dependent’ :{.T./.F.) - . .- unr

C TREF Reference temperature (K)

C VISREF Viscocity at reference temperature TREF (Pa/s)

C FSTATUSINT Flag to identify whether: there .is-..injection in the fracture (Y/N)

C MSTATUSINI Flag to identify whether there is injection-in ‘the matrix (Y/N)

C STOCKMAN Logical flag to identify whether NUTS interfaces with actinide

source submodel

C TIMEMSTRT Starting time of injection/production in the matrix (s}

C TIMEMEND Ending time of injection/production in the matrix (s)

C TIMEFSTRT Starting time of injection/production in the fracture (s}

C TIMEFEND Ending time of injection/production in the fracture (s)

C CONCINJMGRID Concentration of the injected component j. in grid i ¢f the matrix

{kg/m3) )

C CONCINJFGRID Concentration of the injected component j in grid i of the

fracture (kg/m3) .

C FDIRICHLET Flag to identify whether dirichlet B.C. is available in the

fracture (T/F)
MDIRTCHLET Flag to 1dent1fy whether dirichlet B.C. is available in the matrix (T/¥F)

CONCDIRMGRID Specified concentratien for D.B.C. in the matrix block (kg/m3)
CONCDIRFGRID Specified concentration for D.B.C. in the matrix klock (kg/m3)
IPRFROA Freguency of print in ASCIT file (ex:5=each 5 timesteps)
IPRFRQB Frequency of print in BINARY file

IPRNTFA . Flag.to print the fracture variable in ASCII file

IPRNTFB Flag to print the fracture variable in BINARY file

IPENTMA Flag to print the matrix -variable in ASCII file

IPRNTME Flag to print the matrix variable in BINARY file

IPRNTMC Flag to print the matrix variable in CDB f;le

VAR Printed variable name

DEBUG Logical flag to generate debug file and wvariables

SWMOLDGRID Matrix saturation at time level n
PORMOLDGRIDMatrix porosity at time level n
SWFOLDGRID Fracture saturation at time lewvel n
PORFOLDGRIDFracture porosity at time level n

BRVOLGRID Brine volume in each matrix grid (m3)
SUMM_DISGRID Matrix total mass per grid block of the dissolved isotopes
SUMF_DISGRID Fracture total mass per grid block of the dissolved isotopes

SUMM_PRECIPGRID Matrix total mass per grid block of the precipitated isotopes
SUMF_PRECIPGRID Fracture total mass per grid block of th eprecipitated isotopes
SUMM_TOTALGRID Matrix total mass per grid block of the dissolved,
precipitated, and sorbed isotopes
SUMF_TOTALGRID Fracture total mass per grid block of the dissolved,
precipitated, and sorpbed isoctopes
CSUMM_DISGRID Matrix total curies per grid block of the dissolved isotopes
CSUMF_DISGRID Fracture total curies per grid block of the dissolved isotopes
CSUMM_PRECIPGRID Matrix total curies per grid block of the precipitated isotopes
CSUMF_PRECIPGRID Fracture total curies per grid block of th eprecipitated isotopes
CSUMM_TOTALGRID Matrix total curies per grid block of the dissolved,
precipitated, and scrbed isotopes
CSUMF_TOTRLGRID Fracture total curies per grid block of the dissclved,
precipitated, and sorbed isotopes

NnoyononoonNnOnNoOnNOnNNOoOOOOOOanNOnNaaNNaNnNonNNaAn

M Concentration of the isotope in the matrix at time level n+l
CMOLD Concentration of the isotope in the matrix at time level n

CF Concentration of the isoteope in the fracture at time level n+l
CFOLD Concentration of the isotope in the fracture at time level n
BLOCF_DIS_MASSGRID Fracture mass of dissolved isotope per grid volume Kg/ (M3

rock) .
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C BLOCM_DIS_MASSGRID Matrix mass of dissolved isotope per grid volume in Kg/ (M3

rock) .

¢ BLOCF_PRC_MASSGRID o Fracture mass of precipitated isotope per grid volume Kg/ (M3

rock).

C BLOCM_PRC_MASSGRID Matrix mass of precipitated isotope per grid volume Kg/ (M3
rock) .
C ADPRCONM_TOTAL_MASSGRID Total mass resulted from dissolved, precipitated and

c sorbed isotopes in the matrix

C ADPRCONF_TOTAL_MASSGRID Total mass resulted from dissolved, precipitated and

C sorbed isotopes in the fracture .7

C VOLM_CONC_CURIESGRID Equivalent curies of the volumetric concentration in. the
matrix Ll ..

C VOLF_CONC_CURIESGRID Ecuivalent curies of the volumetryic coricentration in
thefracture A

C DISM_MASS CURIESGRID Curies of the dissolved mass per grid block in the matrix

C DISF_MASS_CURIESGRID Curies of the dissolved mass per grid block in the fracture
C .PRCIPM_MASS CURIESGRID .{uries.of.the precipitated mass per grid block in the matrix
C PRCIPF_MASS_CURIESGRID Curies of the precipitated mass per grid block in the
matrix

C TOTALM_MASS_CURIESGRID Curies of the total mass (dissolved + sorbed + Precipitate)
per grid block in the matrix

C TOTALF_MASS_CURIESGRID Curies of the total mass (dissolved + sorbed + Precipitate)
prer grid block in the fracture

C FLUXIJM1IMGRID Fluxes crossing grid block lower interface in y-direction in
the matrix (kg/s) T R o

C FLUXJIFIMGRID Fluxes crossing grid block lower interface in yv-direction in
the fracture (kg/s} . .

C FLUXIMIMGRID Fluxes crossing grid block left interface in x-direction in
the matrix (kg/s)

C FLUXIF1IMGRID Fluxes crossing grid block left interface in x~direction in
the fracture (kg/s)

C CONDMMASSGRID Gas mass that dissolve in the grid block brine of the matrix
(ke

C CONDFMASSGRID Gas mass that dissolve in the grid block brine of the matrix
(kg) .

C QWXF_GRID Water interblock rate in x-direction in the fracture (m3/s)
C QWYF_GRID Water interblock rate in y-direction in the fracture (mi/s)
C QWZF_GRID Water interblock rate in z-direction in the fracture (m3/s)
C QWXM_GRID Water interblock rate in x-direction in the matrix (m3/s)

C QWYM_GRID Water interblock rate in y-direction in the matrix (m3/s)

C QWZM_GRID Water interblock rate in z-directicn in the matrix (m3/s)

C QPRMGRID Matrix production rate (M3 /s)

C QINMGRID Matrix injecticn rate (M3 /s)

C BLOCKMBMMAX Maximum residual among matrix blocks

C CMBIM Isotope material balance error for the time step in the
marrix

C CMBTM Cumulative isotope material balance error in the matrix

€ SUMRTM Cumulative residuals in the matrix

C SUMQTM Cumulative sources in the matrix

C BLOCKMBFMAX Maximum residual among fracture blocks

C CMBIF Isotope materizl balance error for the time step in the
fracture

C CMBTF Cumulative isotope material balance error in the fracture

C SUMRTFE Cumulative residuals in the fracture

C SUMQTF Cumulative sources in the fracture

C JBIN NUTS binary output file unit number

C

CI!*********!‘***'ﬁ‘**‘***l‘*l’*"“l’"!"ﬁ'!r*'k***1‘*******!***t****'*f****************9****
C*-‘-***********t**1’******1**'***1*1*1’*1{*1’******************it**‘t*************‘t!

C ———————————————————————————————————————————————————————————————————
c
INCLUDE ‘PARAMBR.INC'
INCLUDE 'BINRHEAD.INC'
COMMON/D3SIZE/NX, NY, NZ
INTEGER NX,NY NZ,I,J,RK
c
O o READ TIME INFORMATION ——--—=m=—-—ommmommomm e
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READ (JBIN}ZTIME, IFLAGTIME, NO_TIMESTEP.
C
Cttritertiliitia1411111 START READING INITIAL VARIABLES f{!!!tittieitnirnriraty
C
IF (IFLAGTIME .EQ. 0} THEN
C
Comwm= - PROGRAM HEADINGS (QA INFORMATION)
c
READ (JBIN} SDATE - L. -
READ (JBIN) STIME L B ’ e
READ (JBIN! NPNAME
READ - {JBIN) NVRSION - - - R
READ (JBIN) NREVDATE
READ (JBIN) NCPUNAME
c ) o
feeee—rmmmmmmm—e——wew~— READ_.THE RUN TITLES AND. FILES'. TYPE —~——=eemoe e mmceeee
c
‘READ (JBIN) ANSWERTEST, FINFILETYPE
READ (JBIN) CCMETITLE, INTITLE, NUTS_TITLE
c
o S—— ———————————— READ THE FILES' NAMES —————————-——— e mmmm oo
C .
READ (TBIN)} RADINPUT, FILE_NAME, RADOUTPUT
IF{FINFILETYPE .EQ. 'ASC' .OR. FINFILETYPE .EQ. 'ASC-BIN'
1 .0R. FINFILETYPE .EQ. 'ASC-CDB' .OR. FINFILETYPE .EQ.
2 'ASC-BIN-CDR'.OR. DEEUG) ; :
3 READ(JBIN) RADOUTASC
IF {(FINFILETYPE .ED. 'BIN' .OR. FINFILETYPE .EQ. 'ASC-BIN'
1 .0R. FINFILETYPE .EQ. ‘BIN-CDE' .CR. FINFILETYPE .EQ.
2 'ASC-BIN-CDB') o
3 READ{JBIN) RaADOUTBIN ) LR
I¥ (FINFILETYPE .EQ. 'CDB' .OR. FINFILETYPE .E{Q. 'ASC-CDB' o
1 .0R. FINFILETYPE .EQ. 'BIN-CDB' .OR. FINFILETYPE .EQ. N ‘_r Kﬁ
2 'ASC-BIN-CDB') . v e
3 READ(JBIN) RADOUTCDR . “}'- . s
) ) 7 - .
C
Cmmmm o e — READ MEDIA TYPE AND LOGICAL CONTROLS -————————-——————-
C
READ (JBIN) MEDIUM, FRACTURE, MATRIX, SINGLE_POROSITY,
& DUAIL_POROSITY,DUAL_ PERMEABILITY
c
Cr—memwm e — REAT THE TOTAL NUMBER OF GRID BLOCKS ===-—--cmcaeaa—
C
READ (JBIN) NBLOCK
c
o READ DIMENSIONS OUTPUT —--memmmmcc e cecc e m———
c
READ(JBIN) IDIMENSION,NX,NY,NZ,DIRECTION
READ {(JEIN) NOCONTINUM, NO_PHASES
o4
Cmmmmm e m e Grid Grid Block Length (x-direction)
C
Call BRE33D(DXGRID,JBIN)
c
Cmmsm e —mwrm m—m———— Grid Grid Block Width (y-direction)
C
¢call, BRE33D(DYGRID, JBIN)
- )
Cmmmm e Grid Grid Block Hight {z-direction)
C
CALL BRE33D{DZGRID, JBIN)
c
Commmmmmmr— e —— READ Grid RBRlock X,Y,Z COORDIMNATE
o]

CALIL BRE3I3D(X,JBIN}
CALL BRE33D(Y,JBIN}
CALL BRE33D(Z,JBIN}

)
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c
Crm e e Read Grid Block Velume ———-—--ewecmmmmmm
C
CALL BRE33D{VRGRID,JBIN) -.
c
Cmmm e Read Interface Area in x-direction —--————--mmeme—
o
CALL BRE33D(AXGRID,JBIN}
C
Crmmm e e Read Interface Area in y-directiofn -—-—cemmmmommwm—
o
CALL BRE33D (AYGRID,JBIN). . RETTL IR D ler leao Can . - -
C
C--—m Read Interface Area in z-direction ---————————cu——o
c
CALL BRE33D(AZGRID,JBIN) -
c
e s e e Read Ground Water pH ——-——-——----— -
C
READ (JBIN) PHREQ
IF(PHREQ .EQ. 'Y' .OR. PHREQ .EQ. 'y') CALL BRE33D(PHGRID,JBIN)
c
Cmmmmmm e WASTE INFORMATION - - - —
c
READ (JBIN) NUCLIDE, NSITES
C
Cmm—smsmcmmmmce————oe——— SITE INFORMATION
C
READ{JBIN) (SITE_NAME{I}, NCOMPONENT (I),WASTEVOL(IX),
& I=1,NSITES)
READ{JBIN) (NAME (I),DAUGHTER_NAME {I), PARENT NAME (1),
& GROUP_MNAME(I), I=1,NUCLIDE)
C
READ {(JBIN) (XMOLWT(I),RAD(I),XLAMDA(I), COMPINT(I),I=1,NUCLIDE)
C
o ——— SOLUBILITY DATA
c
READ (JBIN} NOELEMENT
READ (JBIN) (ELTEMP_SOLB(I), I = 1, NOELEMENT)
DO I = 1, ROELEMENT
IF(.NOT. ELTEMP_SOLB(I)) THEN
C
C<r»<><><><> ELEMENT NAME, TEMP. DEPENDENCY,SOLUBILITY LIMIT
C
READ (JBIN} ELEMENT NAME (I) , ELEMNT_SOLB_LIMIT(I)
ELSE
C
Cerae»<><»¢> ELEMENT NAME, TEMP. DEPENDENCY, CORRELATION PARAMETERS
c
READ (JBIN) ELEMENT NAME(I),CO(I),C1l(I),.C2(I),
& C3(X),C4(1).c5(1)
ENDIF
END DC
C
Crmm——mm e m e m e GAS EQUILIBRIUM LINE CONSTANTS ——-—-——————mmmmee e
c
IF (PEASETYPE .EQ. 'G'}
& READ{JBIN} (EQCI(I),EQCS({I), I = 1,NUCLIDE)
C
Cmmmmmmmmcm e WASTE MATRIX
c
READ (JBIN} ( (IWASTE(I,J),I=1,NBLOCK),J=1,NUCLIDE)
C
o SORPTION INPUT INFORMATION ———-—————— e
c
C************f MATRIX SORPTION
c

IF{MATRIX) THEN
READ (JBIN) ADSTYPEM
IF (ADSTYPEM .EC. 'N' .OR. ADSTYPEM .EQ. 'n') GO TC 100
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READ (JBIN) MAT_ ISOTHERM
READ (JBIN) {NAME(J)} ,MSORPTION (J) ,MADSTEMPDEP (J) ,J=1, NUCLIDE}

A LINEAR DISTRIBUTION COEFFICIENTS ~wwo-mmme—m—

IF{MAT_ISOTHERM .EQ. 'L' .OR. MAT_ISOTHERM .EQ. '1‘') THEN -
DO 10 J = 1, NUCLIDE
CALL BRE23D (XLMGRID,JBIN,J)
10 CONTINUE
ENDIF

Cmmmmmmmsmenm FREUNDLICH DISTRIBUTION COEFFICIENTS —-—w-——o R

_IF(MAT_ISOTHERM .EQ. 'F' .OR. MAT ISOTHERM .ED..'f') THEN
‘DO 20 J = 1, NUCLIDE
" CALL BRE23D (XFDMGRID, JBIN,J)
20 ' CONTINUE
S - DO 30 J = 1, NUCLIDE -
CALL BREZ3D(XFCMGRID,JBIN, J)

30 CONTINUE
" ENDIF
c
o LANGUMIR DISTRIBUTION COEFFICIENTS ---—-——m———mm
o

IF (MAT_JSOTHERM .EQ. 'LA' .OR. MAT_ISOTHERM .EQ.-'La’
& .OR. MAT ISOTHERM .EQ. 'la') THEN
DO 40 J = 1, -NUCLIDE-
CALL BRE23D(XLDCMGRID, JBIN,J)
40 CONTINUE
DO 50 J = 1, NUCLIDE
CALL BRE23D (XLCMGRID, JBIN, J)
50 CONTINUE
ENDIF
100 CONTINUE

ENDIF
o
c******t****‘i** FRACTURE SORPTION
c
IF (FRACTURE) THEN
READ (JBIN) ADSTYPEF
IF (ADSTYPEF .EQ. 'N' .OR. ADSTYPEF .EQ. 'm') GO TO 200
READ (JBIN) FRAC_ISOTHERM
READ {JBIN) (NAME {J) ,FSORPTION{J) , FADSTEMPDEP (J) ,J=1, NUCLIDE)
c
Commmmmemm——eee LINEAR DISTRIBUTION COEFFICIENTS ——~ww———=man=
c

IF{(FRAC_ISOTHERM .EQ. 'L' .OR. FRAC_ISOTHERM .EQ. *1') THEN
DO 110 J = 1, NUCLIDE
CALL BREZ3D(XLFGRID,JBIN,J)
110 CONTINUE
ENDIF

o IR FREUNDLICH DISTRIBUTION COEFFICIENTS —-—--——————wn

IF{FRAC_ISOTHERM .EQ. 'F' .OR. FRAC_ISOTHERM .EQ. ‘f’) 'THEN
DO 120 J = 1, NUCLIDE
CALL BREZ3D(XFDCFGRID,JBIN,J)
120 CONTINUE
DO 130 J = 1, NUCLIDE
CALL BREZ3D (XFCFGRID,JBIN,J)
130 CONTINUE
ENDIF

Cmmmmmmmmmmmoe LANGUMIR DISTRIBUTION COEFFICIENTS —--——=—=-—-—-

IF (FRAC_ISOTHERM .EQ. 'LA' .OR. FRAC_ISOTHERM .EQ. 'La‘
& .OR. FRAC_ISCTHERM .EQ. ‘'la‘') THEN
DO 140 J = 1, NUCLIDE
CALL BRE23D(XLDCFGRID,JEBIN,J)
140 CONTINUE
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DO 150 J = 1, NUCLIDE

CALL BRE23D({XLCFGRID,JBIN,J)
150 CONTINUE

ENDIF
200 CONTINUE - ‘ .
ENDIF CuD - T el

C ; )
e REFERENCE TEMP. AND SORPTION EXPONENT ——--—--—--——--
C
IF ( (ADSTYPEF .EQ. 'Y' .OR. ADSTYPEF .ED. 'y') .OR.
& (ADSTYPEM .EQ. 'Y' .OR. ADSTYPEM.EQ. *Y')) THEN .-
DO I = 1, NUCLIDE
IF (FADSTEMFDEP (I) .OR. MADRSTEMPDEP(I))
& READ (JBIN)NAME(J) ,REFTEMPKD (J} , ADSEXPCOEFF (J)
END DO
ENDIF
c , U U S ‘
e ROCK DENSITY OUTPUT ~mo—occmm oo mm e e
C H
IF (ADSTYPEM .EQ. 'N' .OR. ADSTYPEM _EQ. 'm' .AND.
& ADSTYPEF .EQ. 'N' .OR. ADSTYPEF .EQ. 'n') GO TO 300
caLL BRE33D(RHOGRID, JBIN)
o
300 CONTINUE
c
Com———— —————— e DISPERSION ~—~- ——————————
C - .
IF (SINGLE_POROSITY .AND. FRACTURE) READ{JBIN) FDISPRED
IF (SINGLE_POROSITY .AND. MATRIX) READ(JBIN) MDISPREQ
IF (DUAL_POROSITY .OR. DUAL_PERMEABILITY)
& READ (JBIN) MDISPREQ, MFDISPREQ, FDISFREQ
c :
ct*!i*t*i’?*f*t***‘l*t*t*t MATRIX
o
IF (MATRIX) THEN
IF (MDISPREQ .EQ. 'K' .OR. MDISPREQ .EQ. 'n') GO TO 400
o
o MATRIX LONGITUDINAL DISPERSIVITY ——-———————==m
C T .
ik ~
CALL BRE33D(ALLMGRID,JBIN) L
C RN EA
Cmmmm e mm e ROCK TRANSVERSE DISPERSIVITY —-w—mm—==——== ;
c &
CALL BRE33D(ALTMGRID, JBIN) iy
c
[ e it ROCEK TORTOUSITY DATA ~-—-cmmmm——————
C
CALL BRE33D(TORMGRID, JBIN)
o
400 CONTINUE
ENDIF
o
c**'**!*f***k*t**t*t*tt* mcm
c
IF (FRACTURE) THEN
IF(FDISPREG .EQ. 'N' .OR. FDISPREQ .EQ. 'n’') GO TO 500
C
e m e —m o FRACTURE LONGITUDINAL DISPERSIVITY ----—--—----—-
C
CALL BRE33D(ALLFGRID,JBIN)
C
e FRACTURE TRANSVERSE DISPERSIVITY —————-———————
C
CALL BRE33D{(ALTFGRID,JEIN)
C
Cmmm o FRACTURE TORTOUSITY DATA —----—=-————=-
o

CALL BRE33D(TORFGRID,JBIN)
500 CONTINUE
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ENDIF
c
o R MOLECULAR DIFFUSION DATA -~--———————m
c

IF ((MDISPREQ .EQ. 'Y' .OR. MDISPREQ .EQ. 'y') _OR. <

& (FDISPREQ .EQ. 'Y' .OR. MDISPREQ .EQ. 'y')) THEN =~ 7’77 .
READ (JBIN} (DMOLTEMDEP(I), I = 1, NUCLIDE)
DO I = 1, NUCLIDE ’
IF{.NOT. DMOLTEMDEP(I)) THEN

C<r»<»<><><> MOLECULAR DIFFUSION,TEMP. DEPENDENCY 37 7- 7@ e :

C O
READ (JBIN) DMOL(I) P 3£t 2" e Aoy - i GO
ENDIF C : ]
IF (DMOLTEMDEP{I)) THEN

c

C<><><><> MOLECULAR DIFFUSION, TEMP DEPENDENCY, REF TEMP & VISCOSITY

C —-—— G m e e mea an oA A amas L . .t

READ (JBIN} DMOL(I), TREF(I) VISR.EF(I)

ENDIF
END DO
ENDIF
of
Cmm e INJECTION HISTORY —-———————ww=—m—————e e
c
IF (SINGLE_POROSITY .AND. FRACTURE) T T
& READ (JBIN) FSTATUSINJI, STOCKMAN
c
IF (SINGLE_POROSITY .AND. MATRIX) B
& READ (JBIN) MSTATUSINT, STOCKMAN
c
I¥ (DUAL_POROSITY .OR. DUAL_PERMEABILITY) )
& READ (JBIN) MSTATUSINJ, FSTATUSINJ, STOCKMAN
c .
IF {STOCKMAN) GO TO 901 - 0
C . . . i oo b
ctt**t**t**t**ttt* MATRIX \“ i . i -
[ N : - l

IF (MATRIX) THEN T
IF (MSTATUSINIS .EQ. 'N" _QR. MSTATUSINJ .EQ. 'n') GC TO 700
READ (JBIN) TIMEMSTRT, TIMEMEND
DO 600 J = 1,NUCLIDE
CALI BREZ23D{CONCINJMGRID,JBIN,J}
600 CONTINUE
700 CONTINUE

ENDIF
C
C‘I‘t**********t*t**t* FRACTURE
C

IF {FRACTURE) THEN
IF{FSTATUSINJ .EQ. 'N' .QR. FSTATUSINJ .EQ. 'm') GO TO 300
READ (FBIN) TIMEFSTRT, TIMEFEND B
DO 800 J = 1,NUCLIDE
CALL BREZ3D(CONCINJFGRID,JBIN,J)
BOO CONTINUE
200 CONTINUE

ENDIF
901 CONTINUE
c
Cmmmmemmmm————— SPECIFY DIRICHLET B.C. IF ANY wv—r—rmo————————mmoomee
o
IF (SINGLE_POROSITY .AND. FRACTURE) READ{JBIN)} FDIRICHLET
IF (SINGLE_POROSITY .AND. MATRIX) READ(JBIN) MDIRICHLET
IF (DUAL_POROSITY .OR. DUAL_PERMEARTILITY)
& READ (JBIN} MDIRICHLET,FDIRICHLET
c
Ci***************i!* MATRIX
c

IF (MATRIX) THEN
IF (MDIRICHLET) THEN
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DO 902 J = 1,NUCLIDE
CALL BRE23D (CONCDIRMGRID,JBIN,J)
s02 CONTINUE

ENDIF
ENDIF
c .o . P
CF*sxkxkkrsnsakrwwk® FRACTURE
C

IF (FRACTURE) THEN
IF (FDIRICHLET) THEN
DG 904 J = 1,NUCLIDE o2l T Ca
CALL BRE23D(CONCDIRFGRID,JBIN,J)}
904 CONTINUE STELTT T

ENDIF
ENDIF - : T T
o SR —— READ PRINT FLAGS OF THE BINARY FILE ~——-=r-=—————mmm=
SO — SPECIFY NUMBER OF OUTPUT ARRAYS AND THEIR TITLES ~——————r
c
IF (FINFILETYPE .EQ. 'BIN' .OR. FINFILETYPE .EQ. 'ASC-BIN’

1 .OR. FINFILETYPE .EQ. 'BIN-CDB' .OR. FINFILETYPE .EQ.

2 'ASC-BIN-CDB'.OR. DEBUG) THEN
c
C*******'I‘R* MATRIX - - -
c

IF (MATRIX) THEN T ‘
READ (JBIN) (IPRNTMB(I), I = 1, NMVARB)
DO 910 I = 1, -NVARTIT/2
IF{IPRNTMB{I} .GT. () READ(JEIN) VAR(I)
%10 CONTINUE

ENDIF
c
C*ti‘*tii**** mc’TURE
c

IF (FRACTURE) THEN
READ (JBIN) (IPRNTFE(I), I = 1, NFVARR)
KK =0
DO 920 I = NVARTIT/2+1, NVARTIT
KR = KK + 1
IF (IPRNTFRB{(KK) .GT. 0) READ(JBIN) VAR(I)
920 CONTINUE

ENDIF
ENDIF
c
CH*sxxxxrkxxxxwxxxxrx*x READ PRINT FLAGS OF ASCII FILES
o]
IF(FINFILETYPE .EQ. 'ASC' .OR. FINFILETYPE .EQ. 'ASC-BIN'
1l .OR. FINFILETYPE .EQ. 'ASC-CDB' .OR. FINFILETYPE .EQ.
2 'ASC-BIN-CDB'.CR. DEBUG) THEN
c
CH+++++ttttttt+r++++ FRACTURE OUTPUT FLAGS
C
IF {FRACTURE) READ(JBIN} (IPRNTFA(I), I = 1, NFVARA)
Cc
C+++tst+tttststt++++ MATRIX OUTPUT FLAGS
c
IF (MATRIX) READ(JBIN) ({IPRNTMA(I), I = 1, NMVARA)
ENDIF
C
Cr*¥**xwrrkmawxer*tr v+ DEAD PRINT FLAGS OF CDB FILES
c
IF (FINFILETYPE .EQ. *'CDB' .OR. FINFILETYPE .EQ. 'ASC-CDB’
1 .OR. FINFILETYPE .EQ. 'BIN-CDB' .OR. FINFILETYPE .EQ.
2 'ASC-BIN-CDEBE'.OR. DEBUG) THEN
c
CHsrdrtstsrdtrtrttrtt+ FRACTURE QUTPUT TLAGS
o
IF (FRACTURE) READ(JBIN) (IPRNTFC(I), I = 1, NFVARC}
c

CH+++++++i+++++++++ MATRIX OQOUTPUT FLAGS
c
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IF (MATRIX) READ{JBIN) (IPRNTMC(I), I = 1, NMVARC)

ENDIF
g-—-——-—--————-—-—=== START MATRIX INITIALIZATION s===== ===
g----—-T---'— -------- Matrix Porosity Initialization -----——-—ecmmm—mewe |
© £ . IF (MATRIX) THEN

' dAL BRE33D (PORMOLDGRID,JBIN)
< ;.‘%.?:.;_‘_——— Matrix Saturation Initialization --------- —————=
¢ -CRLLi%REESD(SWMOLDGRID,JBIN)
g ------------------ BRINE VOLUME Initialization Bt TP
c CALL BRE33D(BRVOLGRID,JBIN) - .. . o @ .
g ------------------ TOTAL DISSOLVED MASS PER GRID BLOCK ~—-=m=——————m—mmm
¢ IF (IPRNTMB (1) .GT. 0} CALL BRE33D (SUMM_DISGRID,JBIN)
g ———————————————— TOTAL PRECIPITATED MASS PER GRID BLOCK ----—————=w-a——c
c IF (IPRNTMB(2) .GT. 0) CALL BRE33D (SUMM_PRECTPGRID, JEIN)
g ----------------- THE TOTAL OF DISSOLVED, PRECIPITATED, «==--———m——--—=mm
Cmmmmmmmmm e AND SORBED MASS PER GRID BLOCK -———=m———mmm—mmmm
¢ IF (IPRNTMB{3) .GT. 0) CALL BRE33D (SUMM_TOTALGRID,JBIN)
g ———————————————— TOTAL DISSOLVED CURIES PER GRID BLOCK ==-=~——————mea———e
© IF(IPRNTMB(4) .GT. 0) CALL BRE33D (CSUMM_DISGRID,JBIN)
g --------------- TOTAL PRECIPITATED CURIES PER GRID BLOCK ==——wmmmmmne—ee
© IF (IPRNTMB(5) .GT. 0) CALL BRE33D (CSUMM_PRECIPGRID,JBIN)
g ----------------- THE TOTAL OF DISSOLVED, PRECIPITATED, —-=—-m=m=m—mmemm
o AND SORBED CURIES PER GRID BLOCK ~-———~mm==r—==n=m
- IF (IPRNTMB(6) .GT. 0) CALL BRE33D {CSUMM_TOTALGRID,JEIN)
¢ DO 1000 J = 1, NUCLIDE

READ (JBIN) NAME(J)

g ------------------ INITIAL VOLUMETRIC CONCENTRATION ———-—=~m—mmm——mm
c IF (IPRNTMB({7)} .GT. 0) CALL BRE23D(CMOLDGRID,JBIN,J)
g ----------------------- INITIAL DISSOLVED MASS
c IF (IPRNTMB(B) .GT. 0) CALL BRE23D(BLOCM_DIS_MASSGRID,JBIN,J)
g ————————————————— INITIAL MASS OF THE PRECIPITATE -we-—-——=———e—m——m
¢ IF (IPRNTMB(9) .GT. ©) CALL BRE23D(BLOCM_PRC_MASSGRID,JBIN,J)
g ----------------- INITIAL TOTAL MASS ON SOIL BASIS -——-———=—=mw——--u
- IF (IPRNTMB(10) .GT. 0) ]

& CALL BRE23D (ADPRCONM_TOTAL_MASSGRID,JBIN,J}
g ----------------- INITIAL CURIES OF VOLUMETRIC CONCENTRATION ————v——am=
© IF (IPRNTMB{11) .GT. 0)
. & CALL BRE23D(VOLM_CONC_CURIESGRID,JBIN, J)

o e INITIAL CURIES OF DISSOLVED NUCLIDES =-=————=====-
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IF (IPRNTMB (12} .GT. 0)
& CALL BRE23D(DISM_MASS_CURIESGRID, JBIN,J)

c i o
- INITIAL CURIES OF THE PRECIPITATE ————---—--—-—-
c )
IF (IPRNTMB(13) .GT. 0)

& CALL BRE23D(PRCIPM_MASS CURIESGRID,JBIN,J)
c .,
e INITIAL CURIES OF TOTAL MASS ~--—————mm——mmomm .
c .

IF (IPRNTMB (14} -GT. 0} S
- & CALL BRE23D(TOTALM_MASS_CURIESGRID,JBIN,J)
1000 CONTINUE Lol

ENDIF ' ' i

S-- ====== START FRACTURE INITIALIZATION ====s==z========= == T
g -------------------- Fracture Porosity Initialization —-——-—w—cc——e—ae-
c IF (FRACTURE) THEN
CALL BRE33D(PORFOLDGRID,JBIN}
g ——————————————————— Fracture Saturation Initialization ----——-===—aao
c CALL BRE33D{SWFOLDGRID,JBIN)
E —————————————————— " TOTAL DISSOLVED MASS PER GRID BLOCK ---====w=-o-oomoe
© IF (IPRNTFE (1} .GT. 0) CALL BREBBD (SUMF_DISGRID, JBIN)
S ---------------- TOTAL PRECIPITATED MASS PER GRID BLOCK -~—-—————--m—mmm
c IF (IPRNTFB(2) .GT. 0) CALL BRE33D (SUMF_PRECIPGRID,JBIN)
g ————————————————— THE TOTAL OF DISSOLVED, PRECIPITATED, ---=--————=———=m
O AND SOREBED MASS PER GRID BLOCK ——~-—-—————==———n
¢ IF(IPRNTFE(3} .GT. 0} CALL BRE33D (SUMF_TOTALGRID,JBIN)
S ———————————————— TOTAL DISSOLVED CURIES PER GRID BLOCK ———-———mme—— e
¢ IF(IPRNTFB{4) .GT. 0) CALL BRE3I3D (CSUMF_DISGRID,JBIN)
g --------------- TOTAL PRECIPITATED CURIES PER GRID BLOCK ~-—————————w=mm
¢ IF(IPRNTFB(5) .GT. 0)CALL BRE33D (CSUMF_PRECIPGRID,JBIN)
g ----------------- THE TOTAL OF DISSOLVED, PRECIPITATED, --r-—--m==rm===n
o P AND SORBED CURIES PER GRID BLOCK ~=--—v—-——m——mmee
c IF{IPRNTFB(6) .GT. 0)}CALL BRE33D (CSUMF_TOTALGRID,JBIN}
€ DO 2000 J = 1, NUCLIDE
READ (JBIN} NAME(J)
g ------------------ INITTAL VOLUMETRIC CONCENTRATION -—---me———mmemmem
c IF({IPRNTFR(7) .GT. 0)}CALL BRE23D(CFOLDGRID,JBIN,J)
g ----------------------- INITIAL DISSOLVED MASS ———-—~e--mmme—emm—mmen
c IF(IPRNTFB(8B) .GT. O)})CALL BRE23D(BLOCF_DIS_MASSGRID, JBIN,J)
g ————————————————— INITIAL MASS OF THE PRECIPITATE ———--———m-——————
¢ IF(IPRNTFB(92) .GT. 0)CALL BRE23D(BLOCF_PRC_MASSGRID, JBIN,J}
5 -------------------- TOTAL MASS ON SOIL BASIS ——-----—m————mmmmm e
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IF (IPRNTFB(10) .GT. 0)
& CALL BREZ3PD(ADPRCONF,TOTAL _MASSGRID,JBIN,J)

o]
Cmmmmm— e INITIAL CURIES OF VOLUMETRIC CONCENTRATION ———we—=w——-—
IF(IPRNTFRB(1l}) .GT. 0)
& CALL BREZ3D(VOLF. CONC_CURIESGRID,JEIN,.J}
c
o INITIAL CURIES OF DISSOLVED NUCLIDES —--—-———————n
ps - <
IF (IPRNTFB(12) .GT. 0)
& CALL BRE23D(DISF_MASS_CURIESGRID,JBIN,J)
c : CheLATE T nigman Tl SR
R S - INITIAL CURTES OF THE PRECTPITATE —-~--w-meemmm—=-
c
IF (IPRNTFE(13) .GT. 0}
& CALL BRE23D(PRCIPF_MASS  CURIESGRID,JBIN,J}
C
Cmmmm e e e INITIAL CURIES OF TOTAL MASS —we—mmoe—m————————
C
IF {IPRNTFE(14) .GT. 0} e .
& CALL EREZ23D(TOTALF_MASS CURIESGRID, JBIN,J) o .
2000 CONTINDE -
C o ey
ENDIF N
RETURN N
- - ENDIF -
c :
Crrraprivprtirtrrtirratil END OF INTIALIZATION AND INPUT ECHO h -
SN NN SR NN RN NN
o]
c
CrryryiIviititryi 1t QUTPUT TIME DEPENDENT VARIABLES F!I0triitirrtivitgsy
c
CE%%%3%%%%% SPECIAL INTEREST VARIABLES OUTPUT $%%%%%%%%%%
o
R MASS FLUXES CROSSING J-1 AND I-1 BOUNDARIES ——-—-——~—————-—o——mn
c************t }IRTRIX
c

IF (SINGLE_PCOROSITY .AND. MATRIX) THEN
DO 2500 J = 1, NUCLIDE
READ(JBIN) NAME (J)
CALL BRE23D(FLUXJMIMGRID,JBIN,J)
CALL BREZ23D(FLUXIMIMGRID,JBIN,J)
2500 CONTINUE

ENDIF
Cc
C*********‘k**** mCTURE
c

IF (SINGLE_POROSITY .AND. FRACTURE) THEN
DO 2600 J = 1, NUCLIDE
READ (JEIN}) NAME {(J)}
CALL BREZ3D(FLUXJM1FGRID,JBIN,.J}
CALI, BREZ3D(FLUXIMIFGRID,JBIN,J)
2600 CONTINUE

ENDIF
C
Crrxxxxxxxxxxxx DUAL-PORCSITY OR DUAL-PERMEABILITY
C

IF (DUAL_POROSITY .OR. DUAL_PERMEABILITY} THEN
DO 2700 J = 1, NUCLIDE
READ (JBIN) NAME{J)}
CALL BRE23D(FLUXJMITGRID,JBIN,J)
CALL BREZ3D(FLUXIM1TGRID,JBIN,J)
2700 CONTINUE
ENDIF

Crmmmmm e MASS DISSOLVED IN THE BRINE FROM GAS PHASE --———-——————————m

IF (PHASETYPE .EQ. 'G') THEN
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gr*ttt**t*****tr*t-:t MATRIX
c
IF (SINGLE_POROSITY .AND. MATRIX) THEN
PO 2710 J = 1, NUCLIDE oL
READ {JBIN) NAME(J)
CALL BREZ3ID[CONDMMASSGRID,JBIN,J)
2710 CONTINUE

ENDIF
c
c***********t*tt*t*wt FARCTURE - p——
c

IF (SINGLE_POROSITY .AND. FRACTURE) 'THEN"". ~ = "=

DO 2720 J = 1, NOUCLIDE

READ (TBIN) MNAME (J)

CALL BRE23D(CONDFMASSGRID,JBIN,J). °° = -~
2720  CONTINUE

ENDIF ~ O T
c
Crwxxwvxxxxx*x DUAL, POROSITY OR DUAL PERMEABILITY
c

IF(DUAL_POROSITY .OR. DUAL_PERMEABILITY) THEN
DO 2730 J = 1, NUCLIDE
READ (JBIN) NUCLIDE

CALL BREZ23D{CONDMMASSGRID,JBIN,J}"

CALL BREZ23D(CONDFMASSGRID,JBIN,J)

2730 CONTINUE -
ENDIF
ENDIF

Cmmmmmmm e SOURCE FROM THE ACTINIDE SOURCE SUBMODEL —-----c———meee

C Note that the source is in kg/s and injected only in the fracture
C
IF (STOCEMAN) THEN
DO 2740 J = 1,NUCLIDE
READ (JBIN) NUCLIDE
CALL BREZ3D{CONCINJFGRID JBIN,J)
2740 CONTINUE

ENDIF
c
C-———————— BRINE INTERFACES VOLUMETRIC FLUXES (M3/S) —==———eeome
Crrxrarxxxrxxw s FRACURE
C
IF (SINGLE_POROSITY .AND. FRACTURE) THEN
CALL BRE33D (QWXF_GRID,JBIN)
CALIL, BRE33D (QWYF_GRID,JBIN)
ENDIF
C
Cr**xexsxxxxxrrs MATRTX
C
IF{SINGLE_POROSITY .AND. MATRIX)} THEN
CALL ERE33D (QWXM_GRID,JBIN)
CALL BRE33D (QWYM_GRID,JBIN)
ENDIF
C
C***x*rxxrxxxwx*x*+% DUAT-PERMEABILITY OR PCOROSITY
c
IF (DUAL_PORCSITY .OR. DUAL_PERMEABILITY) THEN
CALL BRE33D (QWXF_GRID,JTEMP)
CALL EBRE33D (QWYF_GRID,JTEMP)
CALL BRE33D (QWXM_GRID, JTEMP)
CALL BRE33D (QWYM_GRID,JTEMP)
ENDIF
CI
Clz==mm=mmrrmoee=ooss S SSSSSS S¥====== EET ======ssst====s=====z===[
Ccl MATRIX I
CI=ss=========c= == ==== S=Ssxszoo=ss ===T
C

IF (MATRIX) THEN
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R PRODUCTION RATE OF EACH BLOCK —===~mwo—m— e
y CALL BRE33D (QPRMGRID,JBIN)

e e INJECTION RATE OF EACH BLOCK R
- CALL BRE33D (QINMGRID,JBIN) - o

E ------ —:§§}———fi§¥ BRINE VOLUME IN EACH GRID BLOCK-----——--=mmmm=n

L R
Cald, PREAIP (BRVOLGRID, JBIN)

C PRI SR
c%%%%¢%¢%s {ISE§ SPECIFIED VARIABLES OUTPUT £88%88883% .0 - .

C -
C
c- TOTAL DISSOLVED MASS PER GRID BLOCK ————w—m———————mm
c IF (IPRNTME(1) .GT. 0) CALL BRE33D (SUMM_DISGRID,JBIN}
g ---------------- TOTAL PRECIPITATED MASS PER GRID BLOCK ——=--—————=—————v
© IF(IPRNTMB(2) .GT. 0) CALL BRE33D (SUMM_PRECIPGRID,JBIN)
= THE TOTAL OF DISSOLVED, PRECIPITATED, —-—rerme—m==———
Cmmmmmmm e AND SORBED MASS PER GRID BLOCK =rwe=mmmmmmmenem
c TF (IPRNTMB(3) .GT. 0) CALL BRE33D (SUMM_TOTALGRID,JBIN)
gu---——-—---—-—— TOTAL DISSOLVED CURIES PER GRID BLOCK —————m—-—mmmmame
c IF (IPRNTMB{4) .GT. 0) CALL BRE33D (CSUMM_DISGRID,JBIN)
g --------------- TOTAL PRECIPITATED CURIES PER GRID BLOCK ---—--——-———mm
c IF{IPRNTMB(5) .GT. 0) CALL BRE33D (CSUMM_PRECIPGRID,JBIN)
S THE TOTAL OF DISSOLVED, PRECIPITATED, s ——mmommmmem
Cmmmm —— AND SORBED CURIES PER GRID BLOCK ————-——mm-—m——-m-
¢ IF (IPRNTMB(6) .GT. 0) CALL BRE33D (CSUMM_TOTALGRID, JBIN)
c DO 3000 J = 1, NUCLIDE
READ (JBIN) NAME (J)

g===== === VOLUMETRIC CONCENTRATION ======s====czc===s=c===
© IF(IPRNTMB(7) .GT. 0) CALL BRE23D(CMGRID,JBIN,J)
g-—- === DISSOLVED MASS =======zzzzz=s=s==s==s=ss==
© IF (IPRNTMB(8) .GT. 0) CALL BRE23D(BLOCM DIS_MASSGRID,JBIN,J)
Cocas R MASS OF THE PRECIPITATE =========== ===
y IF(IPRNTMB(9) .GT. 0) CALL BREZ23D(BLOCM_PRC_MASSGRID, JBIN,J)
g_"'_ == ==== TCOTAL MASS ON S0JIl. BASIS ===ssss=ss=zoo=s========
© IF (IPRNTMB (10} .GT. 0)

& CALL BRE23D(ADPRCONM_TOTAL_MASSGRID, JBIN,J)
Cemmmnan === = CURIES OF VOLUMETRIC CONCENTRATION =====
- IF(IPRNTMB(11) .GT. 0)

& CALL BRE23D(VOLM_CONC_CURIESGRID,JBIN,J)
§==== ——————————————— == CURIES OF DISSOLVED NUCLIDES

IF({IPRNTMB (12} .GT. 0}
& CALL BRE23D(DISM MASS CURIESGRID, JBIN,J)
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C

Ces===zzzzmz= =====s==s= = CURIES OF THE PRECIPITATE ======

c

IF{IPRNTMB(13) .GT. 0}, . -
& CALL BRE23D(PRCIPM_MASS CURIESGRID JBIN J)

cC T T . -
c s=====—=c=scassz===== CURIES OF TOTAL MASS =s=s===c=sz== ===
C
IF (IPRNTME (14) .GT. 0)

& CALL BREZ3D(TOTALM_MASS CURIESGRID JBIN J)
C . B - - .
Crmmmmmmmm e mm e MATRIX MATERTAL BALANCE ERROR —-nnmmommmmememe
C

READ (JBIN)NAME (J) , BLOCKMEMMAX (J) , CMBIM (J) , CMBTM(J) ,
& SUMRTM(JJ.SUMQTM(J)
3000 CONTINUE . - L D e

ENDIF
c
Cl=== ===z== = =======
CI FRACTURE
Clzz=m==== EnoCoomETrTSESES === === ===="
c
IF (FRACTURE) THEN
c
Crmmmmmmmmmm oo mmmme PRODUCTION RATE OF EACH BLOCK
Cc .
CaLL BRE33D (QPRFGRID,JBIN)
c
Cmmmmm e INJECTION RATE OF EACH-BLOCK
<

CALL BRE33D (QINFGRID,JBIN)

C
CE%4%5%%%%% USER SPECIFIED VARIABLES OUTPUT $%%%%%3%%%%

c
C
e TOTAL DISSOLVED MASS PER GRID BLOCK —====-c—emremma e
c
IF (IPRNTFE (1) .GT. 0) CALL BRE33D (SUMF_DISGRID,JBIN}
T .
Commmmmm e TOTAL PRECTIPITATED MASS PER GRID BLOCK ——-————w——————ex
C
IF{IPRNTFB{2) .GT. 0) CALL BRE33D (SUMF_PRECIPGRID,JEBIN)
C
o THE TOTAL OF DISSOLVED, PRECIPITATED, ---w=-—===-==———e
G e —————— AND SORBED MASS PER GRID BLOCK ————=—-m-————=—mme
C
IF{IPRNTFB(3) .GT. 0) CALL BRE33D (SUMF_TOTALGRID,JBIN}
c
Cmmmmmmm e TOTAL DISSOLVED CURIES PER GRID BLOCK ==mmmme-e—-mm———e
o
IF (IPRNTFE(4}) .GT. () CALL BRE33D (CSUMF_DISGRID,JBIN}
c
. TOTAL PRECIPITATED CURIES PER GRID BLOCK —--m=e—r——==——-
C
IF (IPRNTFR (5) .GT. 0) CALI, BRE33D {CSUMF_PRECIPGRID,JBIN}
C
R —— THE TOTAL OF DISSOLVED, PRECIPITATED, —-—-—-—m——=————m
Cmmm e AND SORBED CURTES PER GRID BLOCK ———====mm-———mmom
C
I¥{IPRNTFRB({6) .GT. () CALL BRE33D (CSUMF_TCTALGRID,JBIN)
DO 4000 J = 1, NUCLIDE
READ (JBIN) NAME (J)
C
Ce=ssssssssssssese—ooo== VOLUMETRIC CONCENTRATION ===s==c=sssssss==ssssss
C
IF(IPRNTFE(7) .GT. ) CALL BRE23D{CFGRID,JBIN,J)
c
C= —ompmmmmmmsmms=cmos=sc==x DISSOLVED MASS =====c======= = e T
C

IF(IPRNTFR(R} .GT. Q) CALL BREZ3ID(BLOCF_DIS_MASSGRID,JBIN,J!}
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C
Ce==a===ooz=sss=======x= MASS OF THE PRECIPITATE = e e P T T :
c
IF{IPRNTFB(%) .GT. 0) CALL BRE23D(BLOCF_PRC_MASSGRID,JBIN,J)
o ) . ’ -
C====csa===rzo====s====— TOTAL MASS ON S0IL BASIS =s=s=s==s==ss=========2=== =
c . : : .. -
IF{IPRNTFB{10) .GT. 0)
& CALL BREZ3D(ADPRCONF_TOTAL MASSGRID,JEBIN,.J} ) -
C . .. } !
C=====z==s=== ======= CUJRIES OF VOLUMETRI_C CONCENTRATION ===s=============
c - - - . . - - . K . - . o . . -
IF (IPRNTFB(11) .GT. 0)
& CALL BRE23D{VOLF_CONC_CURIESGRID,JBIN,J}
c ' .
=====m===== CURIES OF DISSOLVED NUCLIDES ==s====s=azzcssSS=S=S==
C
IF (IPRNTFB(12) .GT. 0)
& CALL BREZ23D(DISF_MASS CURIESGRID,JBIN,J)
c =
Csssazc====s==s==z====== CURIES OF THE PRECIPITATE = ==
C
IF (IPRNTFB(13) .GT. 0)
& CALL BREZ3ID(PRCIPF_MASS CURIESGRID,JBIN,J}
c .
C e e P CURIES OF TOTAL MASS ==—==z====r—n_——coo—so—===
o - .
IF (IPRNTFB(14) .GT. Q) o T
& CALIL BREZ3ID({TOTALF_MASS_ CURIESGRID,JBIN,J) : ,ﬁ'? W
C LA R
Commtmmmm i r e FRACTURE MATERIAL BALANCE ERROR «~=-m-—remeee e m——em e ﬁ Lt r?' g
C U A
READ (JEIN)NAME (J) , BLOCKMBFMAX (J} , CMBIF (J) , CMBTF (J) , o r
& SUMRTF (J) , SUMQTF (J) ) '
4000 CONTINUE :
: ENDIF -

c

C**************!*t****l’******tiit*‘ti*i******tt************‘l*********

C

RETURN
Cc
CEELEL2%%%%%%% END OF SUBROUTINE NUTS_BIN_READ RE%33TETFTLBRHEE%%
c
END
c
CHELEILEEILLBHLHLLLAITLTLGLLHLLLATTLDLILLHTRLRRLLRALLTE%%S
C
c*'***********""*‘** START SUBROUTINE BREBBD e o W v dr i W 3 dr o o o W Y ok o ok W o
C
SUBROUTINE EBERE33D(ARRAY,JTEMP)
C
e
C
C BREZ3D
C
c Purpose:
C memeamee
ol This subroutine read 3D variable from & binary file in a single
c precision format
o4
C Author: 21li 2. Shinta
c _______
C
C Call: NONE
C Called by: NUTS_BIN, READ
c Arguments:
T eammme-—————
c ARRAY Single precision 3D variable
c JTEMP Input file unit number
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C

Cm o e e e

C

INCLUDE °'PARAMBR.INC'
IMPLICIT NONE
COMMON/D3SIZE/NX,NY,NZ
INTEGER RX,NY,NZ,I,S5,K,JTEMP
DIMENSION ARRAY (MX, MY, MZ}

REAL ARRAY

DO 10 K = 1, NZ
Do 10 g = 1, NY
DO 10 I =1, X

ARRAY(I,J,K) = 0.0
10 CONTINUE

c
READ (JTEMP) ( { (ARRAY(I,J,K},I=1,NX),J=1,NY),R=1,N2)
C

CHEELLELRTLLHLLLILB8%% END OF SUBROUTINE BRE3IZD %3ETHEIELEHLL%3
c

END
c
CELTLLELELLLLELFLTLOTLELBULTLLIL IR LR LHRTLETLRLLLR LTRSS
C

CEEFFTIRLTTLTLHILLERLLILLLRLLLRERLILLLLLRLLDIIITVTLERY

C - .
c‘*i*it****!******** START SUBROUTINE BRE23D LA R A SR SRR RS TR R Y]

c
SUBROUTINE BRE23D(VARCUTPUT, JTEMP, ICOUNT)

This subroutine read a single precision 3D variable from BINARY
file an return it as 4D.

Author: Ali A. Shinta

Call: None
Called by: NUTS_BIN_REALD

Arguments:
VARCUTPUT 4D single precision variable
ARRAY Single precision. 3D variable

noonNnonNonOoOoNonNaonNaOnno

INCLUDE 'PARAMBR.INC'

IMPLICIT NONE

COMMON/D3SIZE/NX,NY,NZ

INTEGER NX,NY,NZ,I,J.K,JTEMP, ICOUNT

DIMENSION ARRAY (MY, MY, HM2) ,VAROUTPUT (M, MY, MZ,NC)
REAL ARRAY, VAROUTPUT

C
DO 10 K = 1, N2
DO 10 J =1, NY
DO 10 I =1, NX

ARRAY (I,J,K) = 0.0
10 CONTINUE

C

READ (JTEMP) (( (ARRAY{I,J, K}, I=1,NX),J=1,NY), K=1,NZ)
c

DC 20 K =1, NZ

DO 207 =1, NY

DO 20 I =1, NX
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0.0
ARRAY(I,J,K)

VARQUTPUT({I,J,K, ICOUNT)
VARQUTPUT (I,J,¥, ICOUNT)
20 CONTINUE

C -
RETURN .

c

CEXELLLEEBLXLE END OF SUBROUTINE BRE23D %L TELETRLLLES

C
END

CHEEFTLLELLLLILLLLTELLLLLLLLLTTELLRRLTLRLLAESLERL5ES

o ST : -

pEC) w i

P . -
eowt s g .
Ct*t**ti*i,t*'?“-uz?**;k***t***‘t*w****Q*Q****it**t****t*t******t**t*ttt*tt**

S h

o R I=1) BT AR BINRHEAD.INC =—=m—————m— s oo oo mm o mmm e

. -
Ctit***f}*$ P L R Y L e L 222222222 Ll

This include file has the common blocks and the declarations
required for NUTS_BIN READ.

aAli A. Shinta

Call: NONE
Called By: NUTS_BIN_READ

NN ONONONMNNoOOO0Noan
e
E;
[o}
H

COMMON/DIMENSION/DXGRID (MX, MY ,MZ) ,DYGRID (MX, MY, MZ),
& DZGRID (MX, MY ,MZ},VRGRID (MX, MY, MZ} , AXGRID (MX, MY, M2) ,
& AYGRID (MX, MY, MZ) , AZGRID (MX MY, MZ) , X (MX MY MZ),

& Y(MX, MY, MZ},Z{MX, MY, MZ),NBLOCK, IDIMENSION,
& DIRECTION

REAL DXGRID,DYGRID,DZGRID,VRGRID, AXGRID,AYGRID,AZGRID,X,Y,2
INTEGER NBLOCK, IDIMENSION
CHRARACTER*10 DIRECTION
COMMON/PROPERTIES/RHOGRID (MX, MY, MZ) , QPRMGRID (MX,MY ,MZ) ,
& QPRFGRID (MX,MY Mz) , QINMGRID (MX, MY, M2) , QINFGRID (MX, MY, MZ) ,
& PHGRID (MX,MY,MZ) , PORFOLDGRID {MX, MY ,MZ ) , PORMOLDGRID (MX, MY , M2},
& SWFOLDGRID (MX, MY ,MZ) , SWMOLDGRID (MX, MY, MZ) , PHREQ

REAL RHOGRID, QPRMGRID, QPRFGRID, QINMGRID, QINFGRID, PHGRID,
& PORFOLDGRID, PORMOLDGRID, SWFOLDGRID, SWMOLDGRID

CHARACTER*20 PHREQ

COMMON/MISCELL/ZTIME, IFLAGTIME, NUCLIDE, NO_PHASES, NOCONTINUM,
& NO_TIMESTEP

REAL ZTIME

INTEGER IFLAGTIME,NUCLIDE, NO_PHASES, NOCONTINUM, NC_TIMESTEP
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COMMON / UFNAMETITLES/JBIN, FINFILETYPE ANSWERTEST . RADINPUT,
& RADOUTPUT, RADOUTBIN, RADCUTASC , RADOUTCDB, VAR (NVARTIT) , - o
& NUTS_TITLE, INTITLE, COMBTITLE, FILE_NAME, DEEUG
c T :
INTEGER JBIN KO

CHARACTER*20 FINFILETYPE, ANSWERTEST
CHARACTER*3S VAR
CHARACTER*B80 RADINPUT, RADOUTPUT, RADOUTEIN, RADOUTASC,
& FILE_NAME, RADOUTCDE
CHARACTER*100 NUTS_TITLE, INTITLE
CHARACTER"132 ~COMBTITLE - = ~ - mram = mmmm s o cmmmm e oo
cC R T
LOGICAL DEBUG ‘ oL .
c —_ ———————— e
COMMON/ MASSES/ADPRCONF TOTAL__HASSGRID(M MY MZ NC)
ADPRCONM_TOTAL_MASSGRID (MX, MY, MZ,NC) .25 - - .
BLOCF_DIS _MASSGRID {MX,MY,MZ,NC),
BLOCM _DIS MASSGRID(MX,MY, 6 MZ,NC),
BLOCF_PRC_MASSGRID (MX MY ,MZ,NC) ,
BLOCM_PRC_MASSGRID (MX,MY,MZ,NC},
SUMF_DISGRID(MX, MY MZ)},
SUMF_PRECIPGRID (MX, MY M2Z),
SUMF_TOTALGRID{MX, MY ,MZ),
SUMM_DISGRID(MX MY M2Z),
SuMM_PRECIPGRID (MM, MY ,MZ},
SUMM_ TOTALGRID(MX MY, MZ)
c : z
REAL ADPRCONF_TOTAL MASSGRID,ADPRCONM_TOTAL MASSGRID,
& BLOCF _DIS_MASSGRID,BLOCM_ DIS_MASSGRID, BLOCF_PRC_MASSGRID;
& BLOCM _PRC_MASSGRID, SUMEF_DISGRID, SUMF__PRECIPGRID,
&
&

RPRBRRRP R R

SUMF__TOTALGRID, SUMM, DISGRID, SUMM_PRECIPGRID,

SUMM_TOTALGRID
e e —— - —— -
COMMON /FMCURIES/VOLM_CONC_CURIESGRID (MX, MY, M2Z,NC},
DISM_MASS_CURIESGRID (MX,MY,MZ,NC), .
PRCIPM_MASS_CURIESGRID (MX,MY,MZ,NC) , - - - B 4
TOTALM_MASS CURIESGRID (MX,MY,MZ ,NC), X
VOLF_CONC_CURIESGRID (MX MY ,MZ ,NC}, ;
DISF_MASS_CURIESGRID (MX,MY,MZ,NC),
PRCIPF_MASS CURIESGRID(MX MY MZ,NC},
TOTALF_MASS_CURIESGRID (MX, MY, M2,NC),
CSUMF_DISGRID{MX,MY,MZ) ,CSUMF_PRECIPGRID(MX,MY,MZ},
CSUMF_TOTALGRID (MX,MY,MZ) ,CSUMM_DISGRID{MX MY , MZ},
CSUMM_PRECIPGRID (MX,MY,MZ), CSUMM_TOTALGRID {MX , MY MZ}

PRRRpPR RS

REAL VOLM_CONC_CURIESGRID,DISM MASS_CURIESGRID,
& PRCIPM_MASS CURIESGRID, TOTALM MASS_CURIESGRID,
& VOLF¥_CONC_CURIESGRID,DISF_MASS_CURIESGRID,
& PRCIPF_MASS CURIESGRID, TOTALF_MASS_CURIESGRID,
& CSUMF_DISGRID, CSUMF_PRECIPGRID,
& CSUMF_TOTALGRID, CSUMM_DISGRID,
& CSUMM_PRECIPGRID, CSUMM TDTALGRID

COMMON / BACPRINTFLAGS / ITPRNTFB (NFVIAR.E) IPRNTME (KMVARRB) ,
IPRNTFA (NFVARA) , IPRNTMA (NMVARA) ,
IPRNTFC (NFVARC) , IPRNTMC (NMVARC)

INTEGER IPRNTFB, IPRNTMBE, IPRNTFA, IPRNTMA, IPRNTFC, IPRNTMC
Cm e - o e e i
COMMON/FMCONCMATBERR /CMBIF (NC) , CMBTF (NC} , SUMRTF (NC) ,
& SUMQTF (NC) , BLOCKMBFMAX (NC) , CMBIM(NC} , CMBTM(NC) ,
& SUMRTM (NC) , SUMQTM {NC) , BLOCKMEMMAX (NC)

REAIL CMBIF, CMBTF, SUMRTF, SUMQTF , BLOCKMBFMAX , CMBIM, CMBTM,
& SUMRTM, SUMQTM, BLOCKMBMMAX

COMMON/RADSITE/ELEMNT_SOLB_LIMIT(NC),CO(NC),CI(NC),C2{NC),
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& C3 (NC),C4(NC) ,C5 (NC) , XMOLWT (NC) ,COMPINT (NC) , WASTEVOL (NS) ,
& XLAMDA (NC) , IWASTE (NE, NC) , NCOMPONENT (NS) NSITES NOELEMENT,
& RAD{NC),ELTEMP_SCLE (NC)
REAL ELEMNT_SOLE_LIMIT,CO,C1,C2,C3,C4,C5,XMOLWT, COMPINT,
& WASTEVOL, XLAMDA
o
INTEGER IWASTE, NCOMPONENT, NSITES, NOELEMENT
c
CHARACTER*20 RAD Lo -
C - - -~
LOGICAL ELTEMP_SOLB A O A
C _________________________ —_ - - AR T __ E - ..
COMMON /NAMES / PARENT_NAME {NC} NAME(NC) .
& DAUGHTER_NAME {NC} , ELEMENT NAME (NC),
& GROUP_NAME (NC) , SITE_NAME {NS) - S
c
CHARACTER*2(0 PARENT NAME NAME, DAUGHTER_M ELEMENT NAME
& GROUP_NAME, SITE_NAME
o e e e e e e e e e e e e i
COMMON/ADSORPPROP/XLFGRID {MX, MY, MZ, NC) , XLMGRID (MX, MY ,MZ ,NC) ,
& XFDCFGRID (MX, MY, MZ ,NC) , XFDCMGRID (MX, MY, MZ,NC) ,
& XFCFGRID(MX, MY, MZ,NC) , XFCMGRID (MX, MY, MZ ,NC) ,
& XLDCMGRID (MX, MY, M2, NC} , XLDCFGRID (MX MY ,MZ,NC) ,
& XLOMGRID (MX, MY, MZ,NC), XLCFGRID (MX, MY, MZ,NC) ,
& REFTEMPED (NC) , ADSEXPCOEFF (NC) , ’ o
& FSORPTION (NC)-, MSORPTION (NC) , ADSTYPEF, - ol
& ADSTYPEM, MAT_ISOTHERM, FRAC_ISOTHERM, s .
& MADSTEMPDEP {NC) , FADSTEMPDEP (NC) . S
c i . -1 vl . !";'.'
REAL XLFGRID,XLMGRID,XFDCFGRID, XFDCMGRID,XFCFGRID,XFCMGRID, | / o
& XLDCMGRID, XLDCFGRID, XLCMGRID, XLCFGRID, REFTEMPKD, ADSEXPCOEFF SRS S
c S
CHARACTER*20 FSORPTION,MSORPTION,ADSTYPEF,ADSTYPEM, - -
& MAT_ISOTHERM, FRAC_ISOTHERM
c . .
LOGICAL MADSTEMFDEF, FADSTEMPDEP
e ——
COMMON /DISPPROP/ALLFGRID (MX, MY, MZ) , ALTFGRID (MX, MY, MZ},
& TORFGRID (MX,MY,MZ) , ALLMGRID (MX, MY, MZ) , ALTMGRID (MX, MY ,MZ) ,
& TORMGRID (MX,MY,MZ) ,DMOL {(NC) , VISREF {NC) , TREF (NC) , MDISPREQ,
& FDISPREQ,MFDISPREQ, DMOLTEMDEP (NC)
C
REAL ALLFGRID,ALTFGRID,TORFGRID, ALLMGRID,ALTMGRID,
& TORMGRID, DMOL, VISREF , TREF
c
CHARACTER*2(0 MDISPREQ, FDISPREQ, MFDISPREQ
C
LOGICAL DMOLTEMDEP
C' ____________________________________________________________________
COMMON/CONCFM/CFGRID (MX, MY, MZ,NC) , CMGRID (MX, MY ,MZ,NC) ,
& CFOLDGRID (MX,MY,MZ, NC) , CMOLDGRID (MX, MY, MZ,NC)
C
‘ REAL CFGRID, CMGRID,CFOLDGRID, CMOLDGRID
(e ——————— e ————
COMMON / CONCSOURCE / CONCINIFGRID (MX, MY, MZ ,NC) ,
& CONCDIRMGRID (MX,MY,MZ,NC} ,CONCDIRFGRID (MX,MY,M2,NC),
& CONCINJIMGRID (MX,MY,MZ, 6 NC) , TIMEMSTRT , TIMEMEND , TIMEFSTRT,
& TIMEFEND, MDIRICELET, FDIRICHLET, MSTATUSINT, FSTATUSINT , STOCKMAN
C
REAL CONCINJFGRID,CONCDIRMGRID,CONCDIRFGRID, CONCINIMGRID,
& TIMEMSTRT, TIMEMEND, TIMEFSTRT , TIMEFEND
C
CHARACTER*20 MSTATUSINI, FSTATUSINT
C
LOGICAL MDIRICHLET, FDIRICHLET, STOCKMAN
o e e o e e e e e e e e e e e e e e e e e e e e e e e e o T T . T T T

COMMON/PORMEDIA/MEDIUM, FRACTURE, MATRIX, SINGLE_POROSITY,
DUAL_POROSITY, DUAL_PERMEABTLITY
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CHARACTER*24 MEDIUM
c
LOGICAL: FRACTURE,MATRIX, SINGLE_FOROSITY, DUAL_POROSITY,
& DUAL_PERMEABILITY
C ————————————————————————————————————————————————————————————————————
COMMON/HEADINGS/NPNAME, NVRSION, NREVDATE, NCPUNAME, SDATE, STIME
c ‘ .
CHARACTER SDATE*9,STIME*8,NCPUNAME*32
CHARACTER*B NPNAME, NVRSION,NREVDATE
C ————————————————————————————————————————————————————————————————————
COMMON/ INTERFLUXES/FLULIMIMGRID (MX , MY, MZ ,NC) ,
& FLUXIMIFGRID (MY, MY ,MZ ,NC) , FLUXIMITGRID (MX, MY ,MZ ,NC) ,
& FLUXIMIMGRID (MX,MY,MZ ,NC) , FLUXIMIFGRID (MX, MY ,MZ,NC) ,
& FLUXTMITGRID (MX, MY, MZ,NC) .
C
REAL FLUXIMIMGRID, FLUXIMIFGRID, FLUXIMITGRID,
& FLUXTMIMGRID, FLUXIM1FGRID, FLUXIMJ.TGRID
Cowmmm—— e e e e = - — —
COMMON/BCONDMAS /CONDMMASSGRID (MX, MY MZ,NC),
& CONDFMASSGRID (MX, MY ,MZ ,NC) ,EQCI(NC),EQCS (NC),
& PHASETYPE
c
REAT, CONDMMASSGRID, CONDFMASSGRID, EQCI, EQCS
C
CHARACTER PHASETYPE*10
c ____________________________________________________________________
COMMON / BRVOLGRID/BRVOLGRID (MY, MY, MZ)
REAL*4 BRVOLGRID
c —————————————————————————————————————————————————————————————————————

COMMON/BRINERATES/QWXF_GRID (MX, MY ,M2) , QWYF_GRID (MX, MY, MZ),
& QWXM_GRID (MX,MY,MZ) , QWYM_GRID(MX,MY, MZ)
REAL*4 OWXF_GRID, OWYF_GRID, QWXM_GRID, QWYM GRID

c
CEERELTELSBES24E2%% END OF BINRHEAD.INC THELTLIRLIHLE LYY
c



