




























https://9.271�0.02
https://3.22�0.14
https://1.11�0.07
https://8.34�0.02
https://4.60�0.02







Variable FORTRAN
Record Name Variable Format Comments
1 CHECK start-of-data-set record A4 four asterisks
2 CARD1 sample description A80
3 CARD?2 Physical parameters carried through to plot_arogram:
conductivity F5.0 uS cm — at 25°C
total dissolved solids F6.0,1X parts per million
date, year, month, day F6.0 yymmdd )
discharge F8.0 cu fglsec
dissolved organic carbon F8.0 mg L
salinity F8.0 parts per thousand
time, day.hour F8.0 dd.hhhh
4 dummy record A80 ignored by program
5 TEMP temperature F8.2,1X °C
PH pH, measured in field F8.2,1X
EHM Eh, measured in field F8.2,1X volt§1
DOC dissolved organic carbon F8.2,1X mg L_l
DOX dissolved oxygen F8.2,1X mg L
CORALC alkalinity correction flag F8.2,1X 0, 1 or 2
6 dummy record A80 ignored by program
7 FLG units in which remaining A4 options: MQ/L, MG/L,
concentrations are PPM, MOL
expressed
DENS density F11.5
PRNT print option 16 0, 1, 2, or 3
PUNCH punch option 16 0orl
EHOPT Eh option 16 0 or 1
8 dummy record A80 ignored by program
9 EMPOX dissolved oxygen treatment I8 0Oorl
ITDS analytical TDS F8.2,1X parts _per million
COND specific conductance F8.2,1X uS cm = at 25°C
SIGMDO dissolved oxygen sigma Fl12.4
SIGMEH Eh sigma Fl2.4
SIGMPH pH sigma Fl2.4
10 dummy record A80 ignored by program
11 CUNITS(I) Ca, Mg, Na, K, Cl, SO, 6F12.4 in FLG units
12 dummy regggd A80 ignored by program
13 CUNITS(I) HCOs,tgg , Hy,S, CO,4, 6F12.4 in FLG units
§i0, ~, NH,
14 d%g%y record A80 ignored by program
15 CUNITS(I) B , PO,, Al, F, NO, 5F12.4 in FLG units
16 dummy record A80 ignored by program
17 to n- additional concentration values, sigma values, or
1, where replacement logloKo values:
n=# of WORD record type identifier A4, 1X "CUN ',’'SIGM','LOKT’
records J subscript I3,1%X 0 to 543
in the CUNITS(J) concentration, sigma, or F12.5 numerical value for
data set SIGMA(J), loglOK: values referenced quantity
LOGKTO(J)
n blank-final record in a data set

REQUIRED






(log,,(IAP/K)), the analytical propagated standard deviation in the log,, of
the activity product, the uncertainty in the log,, of the equilibrium
constant, the maximum and minimum saturation indices (log,,(IAP/MaxKT) and
log, o, (IAP/MinKT)) which are computed using alternate literature values for the
equilibrium constants, the log,,(AP), log,,(KT), log,,(MinKT), and
log,,(MaxKT). This information _is listed for each solid phase for which an
activity product has been calculated. All the above is written to disk for
subsequent printing at the user’s convenience.

TEST CASES AND PROGRAM LISTING

Attachment A contains a listing of the output from WATEQ4F of
calculations for the same three test cases appearing in Ball and others
(1980), the first two of which also appear in Nordstrom and others (1979).
Test case 1 is a seawater analysis, which contains concentrations for
virtually every species available for consideration by WATEQ4F, and is of
relatively high (0.7) ionic strength. Test case 2 is a surface water analysis
and is much more dilute, but also contains a fairly complete array of
analytical values. These two test cases are described in more detail by
Nordstrom and others (1979). Test case 3 is the analysis of an acidic
volcanic condensate, and is a demonstration of extremes of high ionic strength
(1.4) and very low pH (0.3) at which the model can still be solved.

Attachment B gives a listing of the FORTRAN source code.

PROGRAM PHREEQE

PHREEQE (Parkhurst and others, 1980) is a FORTRAN 77 computer program
designed to model geochemical reactions, and is, like WATEQ4F, based on an ion
pairing aqueous model. This program can calculate pH, redox potential, and
mass transfer as a function of reaction progress, and can calculate the
composition of solutions in equilibrium with multiple phases. PHREEQE is an
attractive alternative tool for the interpretation and investigation of
geochemical processes, and was well-suited to adaptation for execution on a
microcomputer. Thus, PHREEQE was modified to be run on an IBM PC or
compatible with an 8087 or 80287 numeric coprocessor, using the report of
Parkhurst and others (1980) as a source of program documentation and running
instructions.

PROGRAM BALANCE

PC BALANCE is a FORTRAN 77 computer program adapted from the mainframe
version of BALANCE (Parkhurst and others, 1982). BALANCE calculates the mass
transfer (amounts of solid or gaseous phases entering or leaving the aqueous
phase) necessary to account for the observed change in composition between two
solutions. The program can also help to define and quantify chemical
reactions that take place between groundwater and minerals. BALANCE is also
particularly well-suited for execution on a microcomputer. Program document-
ation and running instructions can be found in Parkhurst and others (1982).


































































DK Nordstrom Test Data - Test Case #2 - Surface Water

162 0 000000
DOX = 10.9400
Anal Cond = 162.0
Anal EPMCAT = 1.7932
Calc EPMCAT = 1.7714
Total Ionic Strength

Input Sigma Fe3/Fe2 Sigma

0 v
DoC
Calc Cond =

)

Anal EPMAN =
Calc EPMAN =
(T.I.S.) from input data = 0.00245
Effective Ionic Strength (E.I.S.) from speciation = 0.00240

Sat

o

3
2.5
176.3
1.6994
1.6742

H202/02 Sigma

0

INPUT TDS =

Percent difference in input cation/anion balance =
cation/anion balance =

0.

0

Percent difference in calc

BS

Date =

9/12/86

3.

MO S DNDNLOONSTOONOODODWNNONOOWLOn

9:57

5.3686
5.6438

Sigma As5/As3 Sigma

0.000 0.440 0.000

0.000 7.845 0.000

Nerb Alk aH20
3.82E-06 0.9999

g Act
616
.788
.582
.956
.594
.907
.136
.993
.885
.645
.609
.007
.631
.519
.157
.284
.881
il
.508
.305
.866
495
.820
900
. 544
. 469
.862
.064
.010
. 523
L4248
.940
482
oo LS
.420
«307
« 287

Calc
NO3/NO2 Sigma NO3/NH4 Sigma  H202/02 Sigma  S04/S=
Eh ...............................
0.445 0.000 0.328 0.000 0.783 0.000 -0 ,229
PE o = R R RS SR R RN AR S S Re e e .
7.927 0.000 5.845 0.000 13.963 0.000 -4.080
pCO2 Atm pCH4 Atm CO2 Tot Uncom CO2 ppm Uncom CO2
6.05E-04 1.82-105 0.00126 1.22E-03 5.36E+01
Anal Molal Calc Molal Activity Act Coeff =Lo
3.044E-04 2.977E-04 2.419E-04 0.8126
1.718E-09 1.631E-09 0.9486 8
2.619E-06 2.620E-06 1.0006 5
1.166E-13 1.106E-13 0.9486 12
2.683E-06 2.545E-06 0.8486 5
1.238E-06 1.238E-06 1.0006 5
7.712E-08 7.315E-09 0.9486 8
1.071E-09 1.016E-08 0.9486 8
1.274E-07 1.274E-07 1.0006 6
2.390E-08 2.267E-08 0.9486 7
3.085E-04 3.020E-04 2.459E-04 0.8140 3
1.037E-08 9.836E-09 0.9486
2.338E-06  2.340E-06 1.0006
3.189E-06 3.025E-06 0.9486
6.963E-07 6.967E-07 1.00086
5.482E-08 5.200E-08 0.9486
1.387E-09 1.315E-09 0.9486
1.750E-07 1.751E~07 1.0006
3.276E-08 3.107E-08 0.9486
5.220E-04  5.21BE-04  4.949E-04 0.9489
1.436E-07 1.362E-07 0.9486
3.194E-07 3.196E-07 1.0006
1.597E-08 1.515E-08 0.9486
1.326E-09 1.258E-09 0.9486
2.854E-10 2.856E-10 1.0006
3.581E-05 3.580E-05 3.394E-05 0.9482
1.152E-08 1.092E-08 0.9486
9.096E-11 8.B828E-11 0.9486 i
1.027E-08 9.772E-09 0.9520
3.159E-07 2.996E-07 0.9486
4.634E-06 3.767E-06 0.8128
1.233E-03 1.209E-03 1.148E-03 0.9495
3.296E-05 3.298E-05 1.0006
8.017E-05 7.505E-05 6.0891E-05 08117
4.008E-11 3.802E-11 0.9486 1
5.264E-06 5.201E-06 4 ,934E-06 0.9486
5.163E-11 5.1656E-11 1.0006 10
9.235E-16 8.760E-16 0.9486 15,

0.440 0.000 0.073 0.000 0.141 0.000
7.845 0.000 1.302 0.000 2.508 0.000
Effective
pH TDS ppm Ionic Str pO2 Atm
9.50 8.010 145.6  0.00240 6.44E~-26
I Species Anal ppm Calc ppm
0 Ca Z 12.200 11.831
28 CaCH i 0.0000898
31 CaSO4 ag 0 0.356
81 CaHSO4 1 0.000000
29 CaHCO3 1 0.271
30 CaCO3 ag O 0.124
100 CaF 1 0.000456
75 CaH2PO4 1 0.000147
73 CaHPO4agq O 0.017
74 CaPO4 -1 0.003227
1 Mg 2 7.500 7.342
18 MgOH L 0.000428
22 MgS04 ag 0 0.281
21 MgHCO3 1 0.272
20 MgCO3 ag O 0.059
19 MgF 1 0.002374
40 MgH2PO4 1 0.000168
72 MgHPO4aq O 0.021
39 MgPO4 <1 0.003807
2 Na 1 12.000 11.989
43  NaSO4 -1 0.017
42 NaHCO3aq 0 0.027
41 NaCo3 = 0.001325
49 NaHPO4 =1, 0.000158
297 NaF aq 0 0.000012
3 K 1 1.400 1.400
45 KSO4 =1 0.001556
60 KHPO4 e 4 0.000012
63 H 1 0.000010
26 OH =7 0.005371
17 co3 =2 0.278
6 HCO3 =1, 75.200 73.781
85 H2C03 aq O 2.044
5 S04 =2 7.700 7.208
62 HSO4 ~i, 0.000004
61 F -1 0.100 0.0899
125 HF aq 0 0.000001
126 HF2 ~1 0.000000

31
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CLOSE(K)

CLOSE(7)

STOP

END

SUBROUTINE INTABL(PAGEL,PAGE2,INDEX,Z,DHA,GFW,V,DH, LOGKTO
% MAXKTO,MINKTO, ERRT, INDEX2)

REAL*8 DH(0:543),DHA(0:297) ,ERRT(0:543),GFW(0:297),V(0:297),
*LOGKTO(0:543) ,MAXKTO(0:543) ,MINKTO(0:543)

DIMENSION COEF(0:6,23)

INTEGER INDEX(1:297),INDEX2(1:297),

*Z(0:297), LISTE2(39)

CHARACTER*80 CARD1,CARD2

CHARACTER*12 PAGE2(0:543)

CHARACTER*8 PAGE1(0:297)

CHARACTER*2 MARKE

REAL*8 ANLCO3,SO4TOT, FTOT, PTOT,CLTOT,H2STOT, FULVTT, HUMTOT
REAL*8 ITDS,KTOT,KW,LAMBDA,LH20,LITOT,MGTOT,MNTOT, EPMAN, EPMCAT,
*MO,NATOT,NEQU,NH4TOT,NI,NITOT,NONCRB, NORM,NO2TOT,PB,C1,C2,C3
INTEGER CORAILK,D,E,G,H, PRNT,EHOPT, EMPOX, FULFLG, HUMFLG, ISDATA,
*ITER,NMBR, PUNCH,RBIT, FLAG

COMMON A,AG,AGTOT,AH20,ALTOT,ANLCO3,AS,ASTOTL,AS3TOT,AS5TOT, B,
*BATOT,BTOT, C, CARBON, CATOT, CD, CDTOT, CLTOT, CO, CONCLC, COND,
*CORALK, CO2TIT, CO3ALC, CR,CSTOT, CU,CUTOT,C1,C2,C3,D,DATE, DENS,DIFF,
*DISCHG, DOC,DOX,E,EHAS,EHDO,EHDO2, EHFE, EHM, EHN, EHNO, EHOPT, EHPT,
*EHS , EMPOX, EPMAN, EPMCAT, F, FETOTL, FE2TOT, FE3TOT, FLAG, FTOT, FULFLG,
*FULVTT,G,H,HCO3TT, HG, HUMFLG, HUMTOT,H2STOT, ISDATA ,NATOT , XMUSAV,
*ITDS, ITER,K,KTOT,KW, LAMBDA,LH20,LITOT,MGTOT,MNTOT,MO,XMU, XMUHL,
*NEQU, NH4TOT,NI,NITOT,NMBR,NONCRB,NORM,NO2TOT, PB, PBTOT, PCO2, PE,
*PEAS, PEDO, PEDO2, PEFE, PEN, PENO2, PEPT, PES, PH, PRNT, PTOT, PUNCH, R,
*RBIT,RSDDO,SIGMDO,SIGMEH,SIGMPH, SITOT, SO4TOT, SRTOT,
*T,TDS,TEMP, TENMPE, TENPH,XMI120,XMI121,XMI178,ZN, ZNTOT

COMMON/CHRDAT /CARD1, CARD?2

DATA COEF/12.,-171.9065,-0.77993,2839.319,2%0.,71.595,13.,6.368,
*-0.016346,-3405.9,3%0.,14.,39.478,-0.065927,-12355.1,3%0.,21.,
*-171.9773,-0.077993,2903.293,2*%0.,71.595,24.,0.684,0.0051,4%0.,
* 25.,28.6059,0.012078,1573.21,2%0.,-13.2248,26.,0.6322,-0.001225,
*-2835.76,3*%0.,35.,356.3094,0.06091964,-21834.37,0.,1684915.,
*-126.8339,62.,109.25,0.0024,-3120.98,-4.9D-7,-2088.47,-37.62424,
* 68.,107.8871,0.03252849,-5151.79,0.,563713.9,-38.92561,72.,
*3.106,0.,-673.6,3%0.,73.,0.991,0.00667,4%0.,74.,2.319,-0.011056,
*0.,2.29812D-5,2%0.,77.,1209.12,0.31294,-34765.05,2%0.,-478.782,
*78.,-1228.732,-0.299444,35512.75,2%0.,485.818,79.,-3.248,
*0.014867,4%0.,89.,-5.3505,0.0183412,557.2467,3*%0.,91.,11.17,
*-0.02386,-3279.,3%0.,135.,-1.019,0.012836,4*%0.,142.,155.0305,0.,
*-7239.594,2*%0.,-56.58638,157.,6%0.,158.,6%0.,220.,2.497,0.,
*-3833.,3*%0./

WAT00910
WAT00920
WAT00950
WAT00960
WAT00970
WAT00980
WAT00990

WAT01000
WAT01010
WAT01020
WAT01030
WAT01040
WAT01050
WAT01060
WAT01070
WAT01080
WAT01090
WAT01100
WAT01110
WAT01120
WAT01130
WAT01140
WATO01150
WATO01160
WAT01170
WAT01180
WATO01190
WAT01200
WATO01210
WAT01220
WAT01230

WAT01240

DATA LISTEl/12,13,14,21,24,25,26,35,62,68,72,73,74,77,78,79,89,91,WAT01360

*135,142,157,158,220/
DATA LISTE2/0,1,2,3,4,5,6,7,8,13,16,17,34,38,44,48,50,61,80,84,
*86,87,89,94,96,97,109,130,145,160,182,202,204,212,249,261,262,

50

WAT01370
WATO01380



C

*284,285/

100

110

9000
120

NEQU = 23
DO 100 I
V(1)
GFW(I)
Z(1) -
DHA (I) =
CONTINUE
DO 110 I = 0 , E
LOGKTO(I) = 1.
MINKTO(I) = 1.
MAXKTO(I) = 1.
DH (I) - 1.
ERRT(I) = O.
CONTINUE

OPEN (UNIT=11,FILE='TABLEl’,STATUS='OLD’)

DO 120 N =0, D + 1

READ (11,9000)I,PAGEL(I),Z(I),GFW(I),DHA(I)

FORMAT (I4,1X,A8,13,F9.4,F4.1)

CONTINUE

CLOSE(11)

OPEN (UNIT=13,FILE='TABLE2',STATUS='OLD’)

DO 130 N=0 , E + 1

READ (13,9010)I,PAGE2(I),DH(I),LOGKTO(I),MINKTO(I),

]
el k=

L=

o O~

HOOOO

*MAXKTO(I),ERRT(I)

130
9010

140

CONTINUE
FORMAT(I4,1X,A12,4(F9.3),F5.2)
CLOSE(13)

OPEN (UNIT=14,FILE='TABLE3'’,STATUS='0OLD’)
READ (14,%) (INDEX(I),I=1,D)

CLOSE(14)

OPEN (UNIT=15,FILE='TABLE4’,STATUS='0OLD’)
READ (15,%*)(INDEX2(I),I=1,D)

CLOSE(15)

DO 140 I =0, D

IF (INDEX(I) .LT. 900) G = I
IF (INDEX2(I) .LT. 900) H = I
V(I) = 1.0

IF (Z(I).EQ. 0) GOTO 140

V(I) = ABS(Z(I))

CONTINUE

PRNT = 4

PUNCH 0

EHOPT =0

SIGMDO = 0.0

SIGMEH = 0.0

SIGMPH = 0.0

C
F
R

2.302585093
23.0603
1.98719E-3

51

WAT01390
WAT01400
WAT01410
WAT01420
WAT01430
WAT01440
WAT01450
WAT01460
WAT01470
WAT01480
WAT01490
WAT01500
WAT01510
WAT01520
WAT01530
WAT01540

WAT01550
WAT01560
WATO01570
WAT01580

WAT01590
WAT01600
WAT01610
WAT01620
WAT01630

WAT01640

WAT01650

WAT01660

WAT01680
WAT01690
WAT01700
WAT01710
WATO01720
WATO01730
WAT01740
WATO01750
WATO01760
WATO01770
WATO01780
WAT01790
WAT01800
WAT01810
WAT01820
WATO01830
WAT01840
WAT01850





https://IN.LT.59

330

140

INTEGER ANAL(0:297),Z(0:297)
REAL*8 ANAIMI(0:297),CUNITS(0:297),DH(0:543),ERRT(0:543),V(0:297),WAT02320

*GFW(0:297),LOGKTO(0:543) ,MI(0:297),SIGMA(0:297),LOGKT(0:543)

CHARACTER*80 CARD1,CARD2
CHARACTER*8 PAGE1(0:297)
CHARACTER*4 CHECK, START
CHARACTER*2 MARKE

REAL*8 ANLCO3,SO4TOT, FTOT, PTOT, CLTOT,H2STOT, FULVTT, HUMTOT
REAL*8 ITDS,KTOT,KW,LAMBDA,LH20,LITOT,MGTOT,MNTOT, EPMAN, EPMCAT,
*MO,NATOT,NEQU,NH4TOT ,NI,NITOT, NONCRB,NORM,NO2TOT,PB,C1,C2,C3
INTEGER CORALK,D,E,G,H, PRNT, EHOPT, EMPOX, FULFLG,HUMFLG, ISDATA,

*ITER,NMBR, PUNCH,RBIT, FLAG, ENDE

COMMON A,AG,AGTOT,AH20,ALTOT,ANLCO3,AS,ASTOTL,AS3TOT,ASS5TOT, B,
*BATOT,BTOT, C, CARBON, CATOT, CD,CDTOT, CLTOT, CO, CONCLC, COND,
*CORALK, CO2TIT, CO3ALC,CR,CSTOT, CU, CUTOT,C1,C2,C3,D,DATE,DENS,DIFF,
*DISCHG, DOC,DOX,E, EHAS,EHDO,EHDO2, EHFE, EHM, EHN, EHNO, EHOPT, EHPT,
*EHS , EMPOX, EPMAN, EPMCAT, F,FETOTL, FE2TOT, FE3TOT, FLAG, FTOT, FULFLG,
*FULVTT,G,H,HCO3TT,HG, HUMFLG, HUMTOT, H2STOT, ISDATA, NATOT , XMUSAV
*ITDS, ITER,K,KTOT,KW, LAMBDA,LH20,LITOT,MGTOT,MNTOT,MO, XMU, XMUHL,
*NEQU,NH4TOT,NI,NITOT,NMBR,NONCRB,NORM,NO2TOT, PB, PBTOT, PCO2, PE,
*PEAS, PEDO, PEDO2, PEFE, PEN, PENO2, PEPT, PES, PH, PRNT, PTOT, PUNCH, R,
*RBIT,RSDDO, SIGMDO, SIGMEH, SIGMPH, SITOT, SO4TOT, SRTOT,
*T,TDS,TEMP, TENMPE, TENPH,XMI120,XMI121,XMI178,ZN, ZNTOT

COMMON/CHRDAT /CARD1, CARD2
DATA START/'*%%%' /

DO 140 I =0 , D
CUNITS(I) = 0.0
MI(I) = 0.0
ANAIMI(I) = 1.0
ANAL(I) = 0
CONTINUE

CORALK = 0
EMPOX = 0.0
FULFLG = 0
HUMFLG = 0

EHAS =9.9
EHFE =9.9
EHDO =9.9
EHDO2 = 9.9
EHN =9.9
EHNO2 = 9.9
EHS =9.9
PEAS = 100.
PEPT = 100.
PEFE = 100.
PES = 100.
PEN = 100.
PENO2 = 100.
PEDO = 100.
PEDO2 = 100.
DOX - -1.0
DENS 1.0

23

WAT02310

WAT02330
WAT02340
WAT02350
WAT02360
WAT02370
WAT02380
WAT02390
WAT02400
WAT02410
WAT02420
WAT02430
WAT02440
WAT02450
WAT02460
WAT02470
WAT02480
WAT02490
WAT02500
WAT02510
WAT02520
WAT02530
WAT02540

WAT02550
WAT02560
WAT02570
WAT02580
WAT02590
WAT02600
WAT02610
WAT02620
WAT02630
WAT02640
WAT02650
WAT02660
WAT02670
WAT02680
WAT02690
WAT02700
WAT02710
WAT02720
WATO02730
WAT02740
WAT02750
WAT02760
WATO02770
WAT02780
WAT02790
WAT02800
WAT02810
WAT02820
WAT02830






IF (CUNITS(7).GT.0.) CUNITS(8)=DMAX1(0DO,CUNITS(16)-CUNITS(7))
ELSE
IF(CUNITS(7).LT.1D-78)CUNITS(7)=DMAX1(0DO,CUNITS(16)-CUNITS(8))
END IF
END IF
IF (CUNITS(7).GT.0. .OR. CUNITS(8).GT.0.) CUNITS(16)=0.
C
C/* AS SPECIES INPUT ADJUSTMENT */
IF (CUNITS(249).GT.0.) THEN
IF (CUNITS(262).LT.1D-78) THEN
IF (CUNITS(261).GT.0.)

* CUNITS(262)=DMAX1(0DO,CUNITS(249)-CUNITS(261))
ELSE
IF (CUNITS(261).LT.1D-78)
* CUNITS(261)=DMAX1(0DO,CUNITS(249)-CUNITS(262))
END IF
END IF
IF (CUNITS(261).GT.O0. .OR. CUNITS(262).GT.0.) CUNITS(249)=0.
C
CHsekk CALCULATION OF ANALYZED MOLALITY WAT03340
C WAT03350
IF (FLAG .NE.1) GOTO 220 WAT03360
o 1 -> '"MEQ/L’ WAT03370
DO 215 I =0, D WAT03380
CUNITS(I) = CUNITS(I) * GFW(I) / V(I) WAT03390
215 CONTINUE WAT03400
FLAG = 2 WAT03410
C FLAG="MG/L’ WAT03420
220 IF (FLAG .NE.2) GOTO 240 WAT03430
C 2 -> 'MG/L' WAT03440
DO 230 I =0, D WAT03450
CUNITS(I) = CUNITS(I) /DENS WAT03460
230 CONTINUE WAT03470
FLAG = 3 WAT03480
C FLAG='PPM’ WAT03490
240 IF (FLAG .NE.3) GOTO 270 WAT03500
C 3 -> '"PPM’ WAT03510
C1=0.0 WAT03520
DO 250 I =0, D WAT03530
Cl = C1 + CUNITS(I) WAT03540
250 CONTINUE WATO03550
DO 260 I =0 , D WATO03560
MI(I) = CUNITS(I) * (1./ (1.-1E-6 * Cl)) / (1000.* GFW(I)) WATO03570
260 CONTINUE WAT03580
270 IF (FLAG .NE.4) GOTO 290 WAT03590
C 4 -> 'MOL' WAT03600
DO 280 I =0 , D WAT03610
MI(I) = CUNITS(I) WAT03620
CUNITS(I) =MI(I) * 1lE3 * GFW(I) * (1-1lE-6%*Cl) WAT03630
280 CONTINUE WATO03640
290 DO 300 I =0, D WAT03650
ANAIMI(I) = MI(I) WAT03660
300 CONTINUE WAT03670
EPMCAT = 0.0 WAT03680

55
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630

640

edevek

CH

650

Ceserest

660

Gk

Q

P o
PARARARAY

ALFA(181) = MI(181) * GAMMA(181)
MI(203) = C1 * MI(203)

ALFA(203) = MI(203) * GAMMA(203)
GOTO 650

DO 640 I = 51 , 59

MI(I) = 0.0

CONTINUE

MI(181) = 0.0

MI(203) = 0.0

FE SPECIES */

IF( FE2TOT + FE3TOT .GT. 0.0) GOTO 660

IF( EEM .LT. 9.9 .AND. FETOTL .GT. 0.0)GOTO 660

GOTO 730

FE +2 SPECIES */

MI(10) = KT(2) * AH20*TENPH / GAMMA(10)
MI(11l) = KT(3) * AH20%%3 * TENPH**3 / GAMMA(1l)
MI(33) = KT(8) * ALFA(5) / GAMMA(33)
MI(64) = KT(120) * ALFA(47) / GAMMA (64)
MI(79) = KT(105) * (AH20*TENPH)*%2 / GAMMA(79)
MI(99) = KT(138) * ALFA(46) / GAMMA(99)
MI(122) = KT(148) * ALFA(62) / GAMMA(122)
MI(247) = KT(476) * ALFA(66)%*%*2 / GAMMA (247)
MI(248) = KT(477) * ALFA(66)%%*3 / GAMMA (248)
FE +3 SPECIES */

MI(9) = KT(1) * AH20*TENPH / GAMMA(9)

MI(12) = KT(139)* ALFA(46) / GAMMA(12)

MI(14) = KT(4) * ALFA(S5) / GAMMA(14)

MI(15) = KT(5) * ALFA(4) / GAMMA(15)

MI(27) = KT(6) * ALFA(&4)%*%*2 / GAMMA(27)

MI(32) = KT(7) * ALFA(4)%*%*3 / GAMMA(32)

MI(76) = KT(102)*(AH20*TENPH)**2/ GAMMA(76)
MI(77) = KT(103)*(AH20*TENPH)**3/ GAMMA(77)
MI(78) = KT(104)*(AH20*TENPH)**4/ GAMMA(78)

MI(98) = KT(156)
MI(105) = ALFA(61)

* ALFA(47) / GAMMA(98)
* KT(165) / GAMMA(105)

MI(106) = ALFA(61)**2 * KT(166) / GAMMA(106)
MI(107) = ALFA(61)*%3 * KT(167) / GAMMA(107)

MI(108) = KT(333)* ALFA(5)%*%*2
MI(123) = KT(159)% ALFA(62)

/ GAMMA(108)
/ GAMMA(123)
MI(179) = KT(334)%(AH20*TENPH)**2 *MI(8)*GAMMA(8) / GAMMA(179)
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MI(180) = KT(335)*(AH20*TENPH)**4 *(MI(8)*GAMMA(8))**2 /GAMMA(180)WAT09800

MI(288) = KT(525)
MI(289) = KT(526)

IF (FE2TOT + FE3TOT .LE. 0.0) GOTO 680

SPLIT IRON FE +2 SPECIES
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* ALFA(284) / GAMMA(288)
* ALFA(285) / GAMMA(289)

WAT09810
WAT09820
WAT09830
WAT09840
WAT09850
WAT09860
WAT09870






710

720

730

740
745

750

Ceseskese

CONTINUE

DO 720 J =
I = LISTE3(

3, 30
J)

ALFA(I)=MI(I)*GAMMA(I)

CONTINUE
GOTO 745

DO 740 J =
I = LISTE3(
MI(I) = 0.0
CONTINUE

IF (ALFA(7) * ALFA(8)
PEFE = -DLOG1O(KT(0) * ALFA(7) / ALFA(8))

1, 30
J)

EHFE = PEFE * C*R*T/F

IF (EHPT .LE. 9.0 .AND. EHOPT .EQ. 0) GOTO 750

EHM = EHFE
PE = PEFE

TENMPE = 10.0%*(-PE)

CONTINUE

LI, SR, BA, CS, RB SPECIES */

C2 = KT(126) * ALFA(5)/GAMMA(82)
MI(80) = LITOT/(1EO+GAMMA(80)*C2)

ALFA(80) = MI(80)*GAMMA(80)

MI(82)=C2 * ALFA(80)
Cl=KT(129) * ALFA(26)/GAMMA(88)

C2=KT(79) * ALFA(6)/GAMMA(68)
C3=KT(135)* ALFA(17)/GAMMA(95)

MI(87) = SRTOT/(1EO+GAMMA(87)*(Cl+C2+C3))

MI(88) = GAMMA(87)*MI(87)*Cl
MI(68) = GAMMA(87)*MI(87)*C2
MI(95) = GAMMA(87)*MI(87)*C3

C1=KT(130)*AH20*TENPH/GAMMA (90)

C2=KT (543)*ALFA(5)/GAMMA(201)

MI(89)=BATOT/(1EO+GAMMA (89)*(C1l+C2))

ALFA(89)=MI(89)*GAMMA(89)
MI(90)=ALFA(89)*Cl
MI(201)-ALFA(89)*CZ

ALFA(48) =
ALFA(68) =
ALFA(82) =
ALFA(87) =
ALFA(88)
ALFA(90) =
ALFA(94)
ALFA(95) =
ALFA(201)=
RETURN

END
SUBROUTINE

REAL*8 ALFA(0:297),GAMMA(0:297),KT(0:543),LOGKT(0:543),MI(0:297)

MI(48) *
MI(68)
MI(82)
MI(87)
MI(88)
MI(90)
MI(94)
MI(95)
MI(201)

X %k X X X %

TREL(ALFA, GAMMA ,KT,LOGKT ,MI)

GAMMA (48)
GAMMA (68)
GAMMA (82)
GAMMA (87)
GAMMA (88)
GAMMA (90)
GAMMA (94)
GAMMA (95)
GAMMA (201)

.LE. 0.0) GOTO 750
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MI(I) = Cl * MI(I)

ALFA(I) = MI(I) * GAMMA(I)
CONTINUE

GOTO 230

DO 220 J =1 , 27
I = LISTE4(J)
MI(I) = 0.0
CONTINUE

NI SPECIES */

IF (NITOT .LE. 0.0) GOTO 250
MI(205)=KT(403)*ALFA(97)/GAMMA(205)

MI(206)=KT (404)*ALFA(4)/GAMMA(206)
MI(207)=KT(405)*ALFA(61)/GAMMA(207)

MI (208)=KT (406)*AH20*TENPH/GAMMA (208)
MI(209)=KT(407)*(AH20*TENPH)**2/GAMMA (209)
MI(210)=KT(408)*(AH20*TENPH)**3/GAMMA (210)
MI(211)=KT(409)*ALFA(5)/GAMMA(211)
MI(279)=KT(518)*ALFA(4)**2/GAMMA(279)
MI(280)=KT(519)*ALFA(6)/GAMMA(280)
MI(281)=KT(520)*ALFA(17)/GAMMA(281)
MI(282)=KT(521)*ALFA(17)*%*2/GAMMA(282)
MI(283)=KT(522)*ALFA(5)**2/GAMMA(283)
MI(204)=NITOT/(1+GAMMA (204)*(MI(205)+MI(206)+MI(207)+MI(208)+
*MI(209)+MI(210)+MI(211)+MI(279)+MI(280)+MI(281)+MI(282)+
*MI(283)))

Cl = MI(204) * GAMMA(204)

ALFA(204)= C1

DO 240 = 2 , 13

I = LISTE5(J)

MI(I) = Cl1 * MI(I)

ALFA(I) = MI(I) * GAMMA(I)
CONTINUE

GOTO 270

DO 260 J =1 , 13
I = LISTE5(J)
MI(I) = 0.0
CONTINUE

AG SPECIES */

IF (AGTOT .LE. 0.0) GOTO 290
MI(213)=KT(421)*ALFA(97)/GAMMA(213)
MI(214)=KT(422)*ALFA(97)%**2/GAMMA(214)
MI(215)=KT(423)*ALFA(4)/GAMMA(215)
MI(216)=KT (424)*ALFA(4)**2/GAMMA(216)
MI(217)=KT(425)*ALFA(4)%*3/GAMMA(217)
MI(218)=KT(426)*ALFA(4)%%*4/GAMMA(218)
MI(219)=KT(427)*ALFA(61)/GAMMA(219)
MI(220)=KT(428)*ALFA(66)/GAMMA(220)
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COMMON A,AG,AGTOT,AH20,ALTOT,ANLCO3,AS,ASTOTL,AS3TOT,ASSTOT, B,
*BATOT,BTOT, C, CARBON, CATOT, CD, CDTOT, CLTOT, CO, CONCLC, COND,
*CORALK, CO2TIT, CO3ALC,CR,CSTOT,CU,CUTOT,C1,C2,C3,D,DATE,DENS,DIFF,
*DISCHG, DOC,DOX,E,EHAS,EHDO,EHDO2, EHFE, EHM, EHN, EHNO, EHOPT, EHPT,
*EHS , EMPOX, EPMAN, EPMCAT, F, FETOTL, FE2TOT, FE3TOT, FLAG, FTOT, FULFLG,
*FULVTT,G,H,HCO3TT, HG, HUMFLG, HUMTOT ,H2STOT, ISDATA,NATOT , XMUSAV,
*ITDS, ITER,K,KTOT,KW, LAMBDA,LH20,LITOT,MGTOT ,MNTOT,MO, XMU, XMUHL,
*NEQU, NH4TOT,NI,NITOT,NMBR,NONCRB,NORM,NO2TOT, PB, PBTOT, PCO2, PE,
*PEAS, PEDO, PEDO2, PEFE, PEN, PENO2, PEPT, PES, PH, PRNT, PTOT, PUNCH, R,

*RBIT,RSDDO, SIGMDO, SIGMEH, SIGMPH, SITOT, SO4TOT, SRTOT,

10

15

*T,TDS, TEMP, TENMPE, TENPH,XMI120,XMI121,XMI178,ZN, ZNTOT

COMMON/CHRDAT/CARD1, CARD2

DATA LISTE/S5,7,8,13,38,84,202,261,262/

DATA LISTEl/0,1,2,3,4,5,6,7,8,9,10,13,16,17,23,26,34,35,38,39,44,
*46,48,50,51,53,61,66,67,80,84,86,87,89,94,96,97,101,106,108,109,
*110,114,127,130,138,145,151,160,167,182,192,202,204,208,212,224,

*249,250,255,258,261,262/

DATA LZERO /59.5,53,50.1,73.5,76.35,80,44.5,71.46,349.8,198.3/
DATA X /115.1,109.2,41.8,47.1,47.8,133.9,40.5,46.7,110.42,75.73/
DATA CONV /4.99E-5,8.226E-5,4.35E-5,2.557E-5,2.821E-5,2.082E-5,

*1.639E-5,1.613E-5,99.209E-5,5.88E-5/

C2 =0
DO 10 N =0

, D

C2 = C2 + ANAIMI(N) * GFW(N) * 1lE3

CONTINUE

C2 = C2 * 1E6 / (C2 + 1E6)

CONDUCTANCE-TEST

CUNITS(26) = MI(26) * 1E3 * GFW(26) * (1 - 1E-6 * C2)
CUNITS(63) = MI(63) * 1E3 * GFW(63) * (1 - 1lE-6 * C2)

Cl =0.0
N=20

DO 15 I =0
N=N+1

, 6

LAMBDA = LZERO(N) - X(N) * XMUHL / (1EO + XMUHL)
NORM = CUNITS(I) * CONV(N)
Cl = C1 + LAMBDA * NORM

CONTINUE
N=N+1

LAMBDA = LZERO(N) - X(N) * XMUHL / (1EO + XMUHL)
NORM = CUNITS(84) * CONV(N)
Cl = C1 + LAMBDA * NORM

N=N+1

LAMBDA = LZERO(N) - X(N) * XMUHL / (1EO + XMUHL)
NORM = CUNITS(63) * CONV(N)
Cl = C1 + LAMBDA * NORM

N=N+1

LAMBDA = LZERO(N) - X(N) * XMUHL / (1lEO + XMUHL)
NORM = CUNITS(26) * CONV(N)
Cl = C1 + LAMBDA * NORM
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C
CALL GETDAT(IYEAR, IMONTH, IDAY)
CALL GETTIM(IHOUR, IMIN,ISEC,IHSEC)
WRITE(K,1003)CARD1, IMONTH, IDAY, IYEAR-1900, IHOUR, IMIN
1003 FORMAT(1H1,1X,A80:,9X,'Date = ',12,2('/',12.2),2X,12,"':',12.2)
C WRITE(K,1003)CARDL

C1003 FORMAT(1H1,1X,A80)

WRITE(K,1005) CARD2

1005 FORMAT(1H ,A80)
WRITE(K,1010)DOX,DOC, ITDS

1010 FORMAT(' DOX = ',Fll.4,’
* INPUT TDS = ',F8.1)
WRITE(K, 1040)COND, CONCLC

1040 FORMAT(' Anal Cond = ’,F8.1,’
INADD=0

IF (CUNITS(7) * CUNITS(8) .LE. O.

IF (EHPT .LE. 9E0 ) GOTO70
IF ( EHOPT .NE. 0 ) GOTO70
INADD=INADD+3
WRITE(K,1070)

1070 FORMAT(/' #*%%%% Eh and pE calculated from iron 2/3 activity ratio

DOC = ',F8.1,

Calc Cond = ' ,F8.1)

0) GOTO 70

*have been substituted for input Eh data *%%*x%’/)
70 DIFFl = 100. * (2.*(EPMCAT-EPMAN)/(EPMAN+EPMCAT))

EPCAT1 = EPMCAT * 1000.

EPMAN1 = EPMAN * 1000.

WRITE(K,1080)EPCAT1,EPMAN1,DIFF1
1080 FORMAT(' Anal EPMCAT =',Fl10.4,’

*! Percent difference in input cation/anion balance = ',F9.4)

Anal EPMAN =' ,F10.4,

C
C#*%* RECALCULATION OF CATION-ANION BALANCE */
C

EPMAN = 0.0

EPMCAT = 0.0

DO 100 I =0 , D

IF(I.EQ.16 .OR. I.EQ.34 .OR. I.EQ.69 .OR. I.EQ.70 .OR.I.EQ.71

*.0R. I.EQ.83 .OR. I.EQ.86) GOTO 100
IF (Z(I) .GT. 0) EPMCAT = EPMCAT + Z(I) * MI(I)

IF (Z(I) .LE. 0) EPMAN = EPMAN
100 CONTINUE

EPCAT1 = EPMCAT * 1000.

EPMAN1 = EPMAN * 1000.

- Z(I) * MI(I)

DIFF1 = 100. * (2.*(EPMCAT-EPMAN)/(EPMAN+EPMCAT))

IF (DIFF1.LE. 30.) GOTO 320
INADD=INADD+2
WRITE(1,1000)
WRITE(K,1000)
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1000 FORMAT( ' ERROR IN CALCULATED CHARGE BALANCE GREATER THAN 30 PERCE

*NT. CHECK INPUT DATA.'/)
WRITE(1,1100)EPCAT1,EPMAN1,DIFF1

C¥%%* Calculation of total ionic strength (from speciation)

320 WRITE(K,1100)EPCAT1,EPMAN1,DIFF1
1100 FORMAT(' Calc EPMCAT =',F10.4,'

Calc EPMAN =' ,F10.4,

89
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*! Percent difference in calc cation/anion balance = ‘,F9.4)
C
WRITE(K,1102) XMUSAV
1102 FORMAT(' Total TIonic Strength (T.I.S.) from input data = ',
*F10.5)
WRITE(K,1104) XMU
1104 FORMAT(' Effective Ionic Strength (E.I.S.) from speciation = ',
*F10.5)
C
Cx%%% CALC. OF PO2 & PCH4 */
C
IF (ABS(PE) .GE. 19.0) GOTO 110
Cl = DLOG1O(KT(93)) + PH + PE + 0.5 * LH20
ALFA(69) = 10. % (4E0 * Cl)
IF (ALFA(6) .LE. 0.0) GOTO 110
ALFA(70) =10.%%(DLOG1lO(KT(94)) -8.0 * PE -9.0 * PH - 3.0 * LH20
*+DLOGLO(ALFA(6)))
C
110 PC02=0.0
IF (ALFA(85) .LE. 0.0) GOTO 120
PCO2=10.**(DLOG10(ALFA(85))-2385.73E0/T-1.5264E-2*T+14.0184E0+
*XMU * (0.119 - 8.33E-4 * TEMP + 6.66E-6 * TEMP**2))
120 NONCRB=MI (24)+2*MI(25)+MI(26)+MI(36)+2*MI (44)+MI(46)
*+MI (53)+MI(66)+2*MI(67)
CARBON = MI(6) + 2 * MI(17)
S1 = MI(6) + MI(1l7) + MI(20) + MI(21) + MI(29)
*+ MI(30) + MI(41) + MI(42) + MI(85) + MI(119) +
*MI(131) + 2*MI(132) + 3*MI(1l66) + 2*MI(187) + MI(241)
*+ MI(271) + MI(272) + MI(273) + 2*MI(274) + MI(275)
*+ MI(276) + MI(278) + MI(280) + MI(281l) + 2%*MI(282)
DS = 0.0
DO 130 I =0, D
TDS = TDS + ANAIMI(I) * GFW(I) * 1E3 * (1-1E-6%*C2)
130 CONTINUE
IF (ABS(PE) .GT. 19.0) PE = 99.9999

#*%%*% PRINT OF SOLUTE DATA */

QQ Q

WRITE(K,1110)

1110 FORMAT(/,’ Sato’,
! Cale’)
WRITE(K,1120)
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1120 FORMAT('’ Input Sigma Fe3/Fe2 Sigma  H202/02 Sigma  NO3/NO2 WAT21730

*Sigma  NO3/NH4 Sigma  H202/02 Sigma

S04/S= Sigma  As5/As3 SiWAT21740

*gma'/! - - - - T - - - - - - -WAT21750
E s Bhoo »om o wom w e E AR RS R E B R - - WAT21760
%-1)
WRITE(K,1130)EHPT,SIGMEH, EHFE,ERR(7),EHDO, ERR(8) ,EHNO2,ERR(9) , EHN,
*ERR (10) , EHDO2, ERR(11) , EHS,ERR(12) ,EHAS,ERR(13)

1130 FORMAT(1H ,2F7.3,7(F9.3,F7.3))
WRITE(K,1150)

1150 FORMATL/! = = = = = = = = = o = = 2 = » %« =« = = = = « = = « = = WATZLHIO
W » s PE = = 5 @ m m @ = om s mE e wmm = ossomow s s w o= JPATRIRE

* = =t}
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AP(153)=AP(36)
AP(37)=3%ALFA (1)+4*ALFA (23)+6%PH-4*LH20
AP(38)=SEO*ALFA (1)+4EO*ALFA(17)+2EO*ALFA (26 )+4E0*LH20
AP(39)=ALFA(3)+ALFA(53)+3E0*ALFA(23) -8EO*LH20
AP(40)=AP(39) -ALFA(3)+ALFA(2)
AP(41)=ALFA(0)+2EO* (ALFA(53)+ALFA(23)) - 8EO*LH20
AP(42)=ALFA(2)+ALFA(53)+2EO*ALFA(23) - SEO*LH20
AP(43)=ALFA(3)+3%(ALFA(50)+ALFA(23))+10%PH
AP (44)=ALFA(3)+ALFA(53)+3E0* (ALFA(1)+ALFA(23) )+6E0*PH
* -4EO*LH20
AP(45)=.6EO*ALFA(3)+.25EO*ALFA(1)+2.3EO*ALFA(53)+3.SEO*ALFA(23) -
* 1.2EO*PH-11.2EQ*LH20
AP(46)=2EO* (ALFA(53)+ALFA(23) -PH ) -7EO%LH20
AP(47)=AP(46)
IF ((MI(1)+MI(2)+MI(3)).LT.1D-78) THEN
Cl=2E&4
ELSE
C1=DLOGLO (SQRT (MI (1)*GAMMA (1))+MI (2)*GAMMA (2)+MI (3)*GAMMA(3))
END IF
AP(48) = .33EO*C1+2.33EO*ALFA(53)+3.67EO*ALFA(23) -2E0*PH- 12E0*LH20
AP (49)=5%ALFA (1)+2*ALFA(50)+3%ALFA(23)+16*PH+6%LH20
AP(125)=AP(49)
AP(50)=ALFA(3)+3EO*ALFA(50)+6EO%ALFA (26)+2E0*ALFA(5)
AP(51)=ALFA(50)+3E0%* (LH20+PH)
AP(52)=ALFA(50)+3EO*ALFA(26) -LH20
AP(154)=AP(52)
AP(53)=2EO*ALFA(53)+4EQ*ALFA(23) - 2E0%PH-12 . 0%LH20
AP(54)=.5SEO%(ALFA(2)+ALFA(3))+ALFA(53)+3EO*ALFA(23) - 7EO*LH20
AP(55) = ALFA(2)+ALFA(53)+3.5EO*ALFA(23)-6E0*LH20
IF ((MI(2)+MI(3)).GT.1D-78) THEN
AP(56)=.5EO*DLOGL0 (MI (2)*GAMMA (2)+MI (3)*GAMMA (3))+ALFA(53)
*  +5EO*ALFA(23)-8.5E0%LH20
AP(57)=.5EO*DLOGL0 (MI (2)*GAMMA (2)+MI (3)*GAMMA (3))+ALFA(53)
*  +4.5EO*ALFA(23)-8EO*LH20
END IF
AP(58)=ALFA(2)+ALFA(6)
AP(59)=3EO*ALFA(2)+ALFA(6)+ALFA(17)+2EO*LH20
AP(61)=2EO*ALFA(2)+ALFA(17)+LH20
AP(60)=AP (61)+9E0*LH20
AP(62)=ALFA(0)+2EO*ALFA(61)
AP(63) = .167EO*ALFA(0)+2.33EO%ALFA(53)+3.67EO*ALFA(23)
* -2E0%PH-12E0%LH20
AP (64)=ALFA(2)+ALFA (4)
AP (65)=2EO*ALFA(2)+ALFA(5)
AP(66)=AP(65)+1EL*LH20
AP(67)=ALFA(7)+ALFA(66)+PH
AP(119)=AP(67)
AP (95)=5EO*ALFA(0)+3EO*ALFA (46 )+4E0%*PH+LH20
AP (96)=5SEO*ALFA(0)+3EO*ALFA (46)+3E0%*PH+ALFA (61)
AP(98)=ALFA(3)+7EO*ALFA(23)+PH -9E0%LH20
AP(97)=ALFA(23) - 2EO*LH20
AP(99)=AP(97)
AP(100)=AP(97)
AP(101)=AP(97)
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DATA LISTE/0,1,2,3,4,5,6,7,8,9,10,17,23,26,35,38,44,46,48,50,51, WAT26890
*61,67,80,84,87,89,94,96,97,101,106,108,109,114,130,138,145,151, WAT26900
*160,167,182,192,204,208,212,224,250,255,258/ WAT26910

DATA LISTEl/10,11,12,17,18,36,40,43,45,46,48,49,51,54,62,63,95,96,WAT26920
*97,99,100,106,110,111,112,114,119,128,140,155,157,158,159,47,50, WAT26930
*52,65,66,107,108,109,113,115,184,185,190,193,194,195,198,199,204, WAT26940
%*205,239,240,242,248,288,289,292,293,330,331,337,338,339,340,365, WAT26950

%376,389,396,401,411,419,437,445 472,500,501/ WAT26960

DATA LISTE2/0,1,2,3,4,5,6,7,8,13,16,17,34,38,44,48,50,61,80,84,86,WAT26970
*87,89,94,96,97,202/ WAT26980

c WAT26990
c *% CONVERT VALUES OF ALPHA AND CUNITS TO LOG FORM FOR EQPLOT *#% WAT27000
c ** PUNCHOUT BY INSERTING PAGEl REFERENCE NUMBERS INTO CARDS  *% WAT27010
c *% 5080 AND 5090 AT END OF PROCEDURE SOLUTS. *% WAT27020
c WAT27030
Ci¥% DUPLICATE DESCRIPTOR CARDS */ WAT27040
g WAT27050
WRITE(7,1000) CARD1 WAT27060
WRITE(7,1000) CARD2 WAT27070

1000 FORMAT (A80) WAT27080
c WAT27090
C¥*¥*% LOG ACTIVITY VALUES FOR SOLUTE CONSTITUENTS %/ WAT27100
c WAT27110
N=0 WAT27120

c WAT27130
DO 10 J = 1, S0 WAT27140

I = LISTE(J) WAT27150

N=N+1 WAT27160
LP(N)=999. WAT27170

IF (ALFA(I).GT. -1D2 .AND. ALFA(I) .LT. 1D3) LP(N) = ALFA(I) WAT27180

10 CONTINUE WAT27190

c WAT27200
Ci*** LOG(AP) AND LOG(AP/K) FOR MINERAL PHASES %/ WAT27210
c WAT27220
DO 20 J = 1, 79 WAT27230

I = LISTEL(J) WAT27240
N=N+1 WAT27250

LP(N) = 999. WAT27260

IF (AP(I).GT.-1D3 .AND. AP(I).LT.1D3) LP(N) = AP(I) WAT27270

N=N+1 WAT27280

€3 = AP(I) - LOGKT(I) WAT27290

LP(N) = 999. WAT27300

IF (C3.GT.-1D2 .AND. C3.LT.1D3) LP(N) = C3 WAT27310

20 CONTINUE WAT27320

c WAT27330
C##%% LOG CONCENTRATION OF MAJOR CONSTITUENTS */ WAT27340
c WAT27350
DO 25 J = 1, 27 WAT27360

I = LISTE2(J) WAT27370

N=N+1 WAT27380

LP(N) = 999. WAT27390

IF (CUNITS(I).GT.-1D2 .AND. CUNITS(I).LT.1D3) LP(N) = CUNITS(I) WAT27400

25 CONTINUE WAT27410

c WAT27420
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C

Cideresk

C

C
C
C

1010

Fkkk

1020

10

20

IF (PEPT.GT.19.) PEPT = 999.
IF (PEFE.GT.19.) PEFE = 999.
IF (PENO2.GT.19.) PENO2 = 999.

PUNCH OUT THE ARRAY LP WITH ALL SELECTED VALUES IN SEQUENCE */

WRITE(7,1010)TEMP, PH, PEPT, PEFE, PENO2,AH20, (LP(I), I = 1, N)
FORMAT (10F8.3)

BLANK DATASET SEPARATOR CARD */

WRITE(7,1020)

FORMAT(1H ,1X)

RETURN

END

SUBROUTINE ERRCLC(CUNITS,SIGMA,ERR)

REAL*8 CUNITS(0:297),SIGMA(0:297),ERR(0:543),RSD(0:297)
INTEGER LISTE(40)
CHARACTER*80 CARD1,CARD2

REAL*8 ANLCO3,SO4TOT,FTOT, PTOT,CLTOT,H2STOT, FULVTT, HUMTOT
REAL*8 ITDS,KTOT,KW,LAMBDA,LH20,LITOT,MGTOT,MNTOT, EPMAN, EPMCAT,
*MO,NATOT,NEQU, NH4TOT,NI,NITOT,NONCRB,NORM,NO2TOT, PB,C1,C2,C3
INTEGER CORAIK,D,E,G,H,PRNT,EHOPT, EMPOX, FULFLG, HUMFLG, ISDATA,
*ITER,NMBR, PUNCH,RBIT, FLAG

COMMON A,AG,AGTOT,AH20,ALTOT,ANLCO3,AS,ASTOTL,AS3TOT,AS5TOT, B,
*BATOT, BTOT, C, CARBON, CATOT, CD, CDTOT, CLTOT, CO, CONCLC, COND,
*CORALK, CO2TIT, CO3ALC, CR,CSTOT, CU, CUTOT,C1,C2,C3,D,DATE, DENS,DIFF,
*DISCHG, DOC,DOX,E,EHAS,EHDO, EHDO2, EHFE, EHM, EHN, EHNO, EHOPT, EHPT,
*EHS , EMPOX, EPMAN, EPMCAT, F, FETOTL, FE2TOT, FE3TOT, FLAG, FTOT, FULFLG,
*FULVTT,G,H,HCO3TT, HG, HUMFLG, HUMTOT ,H2STOT, ISDATA,NATOT , XMUSAV,
*ITDS,ITER,K,KTOT,KW, LAMBDA,LH20,LITOT,MGTOT ,MNTOT, MO, XMU, XMUHL,
*NEQU, NH4TOT,NI,NITOT,NMBR,NONCRB,NORM,NO2TOT, PB, PBTOT, PCO2, PE,
*PEAS, PEDO, PEDO2, PEFE, PEN, PENO2, PEPT, PES, PH, PRNT, PTOT, PUNCH, R,
*RBIT,RSDDO, SIGMDO, SIGMEH, SIGMPH, SITOT, SO4TOT, SRTOT,
*T,TDS,TEMP, TENMPE, TENPH,XMI120,XMI121,XMI178,ZN, ZNTOT

COMMON/CHRDAT/CARD1, CARD2

DATA LISTE/O,1,2,3,4,5,6,7,8,13,16,17,26,34,38,44,48,50,61,63,
*71,80,84,86,87,89,94,96,97,109,130,145,160,182,202,204,212,249,
*261,262/

DO 10 I = 0, 296

RSD(I) = 2E7

CONTINUE

DO 20 J =1, 40

I = LISTE(J)

Cl = 10.%*CUNITS(I)

IF (Cl1 * SIGMA(I) .GT. 0.0) RSD(I) = SIGMA(I)/Cl/C

CONTINUE

IF (RSD(17).GT. 1E7) RSD(17) = RSD(6)

IF (RSD(8) .GT. 1E7) RSD(8) = RSD(7) * 2
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*+(6%SIGMPH) **2)
ERR(205) = SQRT((RSD(3))**2 + (2*¥RSD(5))**2 + (3*RSD(8))**2

%+ (6*SIGMPH) **2)
ERR(230) = SQRT((RSD(130))**2 + (2*RSD(4))**2)
ERR(235) = SQRT((2*RSD(130))**2 + (RSD(6))**2 + (3*SIGMPH)**2)
ERR(236) = SQRT((3*RSD(130))**2 +(2*RSD(6))**2 +(4*SIGMPH)**2)
ERR(242) = SQRT((RSD(130))**2 + (2*SIGMPH)**2)
ERR(268) = SQRT((RSD(145))**2 + (RSD(17))**2)
ERR(269) = ERR(268)
ERR(288) = SQRT((RSD(145))**2 + (RSD(34))**2 + (2*SIGMPH)**2)
ERR(315) = SQRT((RSD(160))**2 + (RSD(17))**2)
ERR(339) = SQRT((RSD(7))**2 + (RSD(5))**2)
ERR(365) = SQRT((RSD(182))**2 + (RSD(17))%*2)
ERR(374) = SQRT((RSD(182))**2 + (RSD(44))%*2)
ERR(376) = SQRT((5*RSD(182))*%*2 + (3*%RSD(44))**2 + RSD(4)**2)
ERR(379) = SQRT((RSD(182))**%2 + (3*RSD(50))%*2 + (2*RSD(44))**2+
*(5*SIGMPH) *%*2)

ERR(419) = SQRT((2*RSD(8))**2 + (RSD(7))*%*2 +2%(2*RSD(8))*(RSD(7)

*)+(8*SIGMPH) **2)
ERR(471) = SQRT((RSD(50))%%2 + (RSD(5))**2+SIGMPH**2)
ERR(472) = SQRT((4*RSD(50))**2 + (RSD(5))**2 + (LO*SIGMPH)**2)

RETURN
END

SUBROUTINE PHASES (PAGE2, INDEX,AP,DH, LOGKT,MAXKTO,MINKTO, ERR, ERRT)

REAL*8 AP(0:543),DH(0:543),LOGKT (0:543) ,MAXKTO(0:543),
*MINKTO(0:543) ,ERR(0:543) ,ERRT (0:543)

INTEGER INDEX(1:297)

CHARACTER*80 CARD1,CARD2

CHARACTER*12 PAGE2(0:543)

REAL*8 ANLCO3,SO4TOT, FTOT, PTOT, CLTOT,H2STOT, FULVTT , HUMTOT
REAL*8 ITDS,KTOT,KW,LAMBDA,LH20,LITOT,MGTOT,MNTOT, EPMAN, EPMCAT,
*MO,NATOT,NEQU, NH4TOT,NI,NITOT,NONCRB,NORM,NO2TOT,PB,C1,C2,C3
INTEGER CORAIK,D,E,G,H,PRNT, EHOPT, EMPOX, FULFLG,HUMFLG, ISDATA,
*ITER,NMBR, PUNCH,RBIT, FLAG

COMMON A,AG,AGTOT,AH20,ALTOT,ANLCO3,AS,ASTOTL,AS3TOT,ASS5TOT, B,
*BATOT,BTOT, C, CARBON, CATOT,CD,CDTOT, CLTOT, CO, CONCLC, COND,

*CORALK, CO2TIT,CO3ALC,CR,CSTOT, CU,CUTOT,C1,C2,C3,D,DATE, DENS,DIFF,

*DISCHG, DOC,DOX,E,EHAS,EHDO,EHDO2, EHFE, EHM, EHN, EHNO, EHOPT, EHPT,
*EHS , EMPOX , EPMAN , EPMCAT, F, FETOTL, FE2TOT, FE3TOT, FLAG, FTOT, FULFLG,
*FULVTT, G,H,HCO3TT, HG, HUMFLG , HUMTOT , H2STOT, ISDATA , NATOT , XMUSAV,
*ITDS , ITER,K,KTOT, KW, LAMBDA , LH20, LITOT , MGTOT , MNTOT , MO , XMU , XMUHL,
*NEQU, NH4TOT, NI ,NITOT, NMBR , NONCRB, NORM, NO2TOT, PB, PBTOT, PCO2, PE,
*PEAS , PEDO, PEDO2 , PEFE, PEN, PENO2 , PEPT, PES, PH, PRNT, PTOT, PUNCH, R,
*RBIT,RSDDO, SIGMDO, SIGMEH, SIGMPH, SITOT, SO4TOT, SRTOT,
*T,TDS, TEMP, TENMPE, TENPH, XMI120,XMI121,XMI178,ZN, ZNTOT

COMMON /CHRDAT /CARD1 , CARD2

WRITE(K,1000) CARD1
1000 FORMAT(1H1,1X,A80/)
WRITE(K,1010)

1010 FORMAT

(I

Phase Log AP/KT Sigma(A) Sigma(T)
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