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AGRIP

"WATCHL1" og "WATCH3" eru télvuforrit, skrifud & FORTRAN IV forritunar-
mali, fyrir PDP-11/34 t&lvu Orkustofnunar. Forritin reikna Gt efnasam-
setningu heits grunnvatns og gufu,virknistudla, helstu efnabeatti
(spesiur), efnahita, afgdsun, oxunarstig og nokkur steindajafnvegi Gt
fra gefinni efnagreiningu & jar&hitavatni & yfirbordi. Forritin

geta ennfremur framkvamt reikninga fyrir efnagreiningar & k&ldu vatni.
WATCHl1 er notad fyrir efnagreiningar vatns og gufu fra gufuborholum.
WATCH3 er eingdngu notad fyrir efnagreiningar & vatni dr sjdédandi

hverum, hverum og borholum sem ekki hafa sod&id og k61ldu vatni.
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1 INNGANGUR

f bessari skyrslu er stutt lysing 4 forritunum "WATCH1" og "WATCH3",

dsamt leidbeiningum fyrir notendur.

Haustid® 1977 var akvedid ad gera tdlvuforrit til bess ad gera ymsa ba
reikninga sem naudsynlegir eru vid tulkun A& efnagreiningum jarshitavatns.
Adur voru til svipud forrit, bau fyrstu voru gerd af Karli Grénvold og
Stefani Arnérssyni 1973, en sidar battist Sven Sigurésson i hdpinn (s3ja
Stefadn Arndrsson o.fl. 1978). Forrit bessi hafa pvi verid i samfelldri

bréun sidan 1973.

Nyju forritin, sem bessi skyrsla fjallar um, byggja & eldri forritunum
en b6 med miklum breytingum og viédbdtum. Tilgangur med bessu verki var
adallega ad betrumbzta reikniadferdir og bzta inn efnum sem naudsynlegt
reyndist adé hafa med, til demis jarni, en upplysingar um paéd eru mikil-
vagar gegna jarntutfellinga i borholum og &&rum mannvirkjum & Kr&flusvaed-
inu. Helstu vidébatur eru bvi par ad inn i forritin hefur verid batt
reikningum fyrir jarn (Fe) og A4l (Al), Adsamt adferd til ad reikna
hvernig efnasamsetning vatnsins breytist vié kalingu. Einnig hefur
verié batt inn { forritid reikningum & brystingi einstakra gastegunda,
oxunarstigi og efnajafnvagi nokkurra steinda, sem getur sparad mikla

vinnu.
Verk betta var ad mestu unnid 4 drunum 1978 og 1979, af Stefani Arndrs-

syni, Sven Sigurdssyni og héfundi (sja Stefan Arndrsson o.fl. 1981).

Forritin eru i vidauka C.

2 FORRITIP "WATCH 1"

Forrit betta reiknar efnasamsetningu at fra efnagreiningum & heildar-
rennsli fré gufuborholum (vatn, gas, béttivatn). Reikningar midast vié
efnagreiningar & vatni og gufu. Mald eda reiknud enpalpia (vammaorka)
dkvardar hlutfdllin & milli hinna tveggja fasa. Forritid reiknar alltaf
it enpalpiu Gt fra vidmidunarhitastigi (TREF). Ef enpalpia hefur ekki
verié maeld (HOMJ=C) eda ef meld enbalpia er lagri en reiknué enpalpia
midud vid vidmidunarhitastig, notar forritid reiknaéa gildié. Ef mald

enpalpia er herri en reiknud gerir forritid rdd fyrir, aé tveir fasar



streymi inn i holuna, vatn og gufa. Forritié reiknar sidan Gt dreifingu
reikulla efnasambanda (gasa) milli hinna tveggja djupfasa. Forritid
reiknar a8 lokum ut efnainnihald heita grunnvatnsins it fra peim gdgnum

sem lesin eru inn.

Allir reikningar midast vié akvedid hitastig (vidmidunarhitastig, TREF)
sem dkvedidé er i upphafi beint eda dbeint. Hegt er aé velja (TRUN) &
milli pess ad lesa inn akvedid hitastig (TINPUT) sem er t.d. mzlt eda
88ruvisi validé og bess ad nota reiknad hitastig (efnahita) ut fra
jafnvagi vid kvarts, kalseddn eda Na-K feldspSt. Forritid sér sjalft um

ad reikna ut kvarts-, kalseddn- og NAK-hita (TINPUT=0).

Tvar sdfnunaradferdir hafa verid notadar til ad akvarda o, og H,S i
gufufasa, annarsvegar er gasmagn Adkvardad med rdmmélsmalingu, hinsvegar
eru gésin greind med titrun eftir s&fnun i 14t. Ef nidurstddur med
badum greiningaradferdum eru lesnar inn i forritid ba velur bad sjalf-

krafa nidurstd8ur latarsdfnunarinnar.

begar forritid er notad til bess ad reikna hvernig reikul efnasambdnd
dreifast milli vatns og gufu vié sudéu { berginu, ba er hzgt aé velja
hversu mikil afgdsun reiknast. Leidréttingarstudull fyrir afgdsun (AKF),
sem lesinn er inn, hefur gildi & bilinu 0,01-1,00. sStudull pessi adkvedur
hvort gert sé:raé fyrir hdmarks afgdsun (=1) samkvemt dreifistudli fyrir

vidkomandi efnasambénd eda hlutafgésun (<1).

1 xafla 4 er greint fri pvi hvernig hagt er ad reikna efnasamsetningu

heits grunnvatns ef gert er raéd fyrir sudu og/eda kelingu.

3 FORRITIP "WATCH3"

DPetta forrit er notad vid reikninga bar sem adeins er um vatnsfasa adé
refa. Um tver leidir er ad raz8a. Annarsvegar er gert rad fyrir pvi

ad ekkert gufutap hafi ordié, b.e. ad vatnid sem efnagreint er sé eins
og grunnvatnié (SSTEMP=999). I utskrift er forritid kallad "WATCH2",
Pegar bannig stendur 4. Gildir petta fyrir kalt vatn og vatn ur borholum
og hverum sem ekki hefur sodid. EFf hinsvegar er gert rad fyrir ad efna-

greint vatn hafi so08id fyrir s&fnun, er forritid kallad "WATCH3" i Gt-
skrift. Ef gert er rad fyrir pvi ad vatnid hafi sodid fyrir s6fmun, er



"SSTEMP" sett jafnt og pad hitastig (°C) sem @tlad er ad vatnid hafi
byrjad aé sjdda vid.

Sama gildir um petta forrit og "WATCH1" adé hagt er ad nota mismunandi
vidmidunarhitastig. 1 vatni sem hefur sodid er hagt ad gera rad fyrir
mismikilli afgdsun (AKF). AKF er notad til ad adkvarda afgdsunarhlutfall
i "WATCH3", bar sem gert er rad fyrir bvi ad vatn hafi sodid fyrir
séfnun. I peim hluta forritsins, bar sem reiknud er suda, er notad
AKFS (AKF og AKFS geta verié‘é bilinu 0,01-1,00). Talad er um sudu
fyrir séfnun og reiknada sudu. Forritin geta gert rasd fyrir sudu fyrir
séfnun og mida ba reikninga sina vid bad ad gufa hafi tapast. Degar
talad er um ad "reikna sudu” pa er att vid bad ad hagt er as lita for-
ritin reikna efnasamsetningu vatns og gufu eftir aé vatn med reiknadri

efnasamsetningu hefur so6id. Gerd er grein fyrir reikningum sem taka

til subu og kalingar i kafla 4.

4 SUPA OG KELING

Hegt er ad reikna ut med forritunum hver efnasamsetning vatns (og gufu)
verdur eftir ad vatn med reiknadri samsetningu hefur sodid eda kdlnasd.
Hegt er ad lesa inn allt ad 10 suduhitastigsgildi (BOTEMP) og/eda kal-
ingarhitastigsgildi (COTEMP). Forritin reikna sidan ut sudu eda kalingu
aé hverju hitastigi frad upprunalegri samsetningu vatnsins. Med &8rum
ordum: Dbad er ekki hagt ad gera rad fyrir sudu i brepum nema med pvi aé
lesa inn nyja efnasamsetningu fyrir vatnié i hverju brepi, gera sidan

radé fyrir frekari sudu og svo koll af kolli.

Hugsanlegt er ad reiknad sé med pvi ad vid sudu hafi ekki ordié full-
komin afgbsun midad vidé dreifistudul fyrir vidkomandi efni. DA er hagt
ad lesa inn leidréttingarstudul (AKFS) sem hefur gildié& 0,01-1,00,
eftir pvi hversu mikilli afgdsun er gert radd fyrir (fullkomin afgdsun

=1.

5 UNDIRFORRIT

1 bddum forritum eru notud sému undirforrit. Hér & eftir verdur gerd

~grein fyrir beim og lyst i stuttu mdli hvad hvert beirra framkvamir.
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FUNCTION HNAK: Reiknar ut NAK-efnahita, Ut fra Na-K feldspata-
l jafnvegi.
FUNCTION HCHA: Reiknar kisilhita ut frad jafnvaegi vid Kalseddn.

Gildir & hitastigsbilinu 25-180 °C.

FUNCTION HQTZ: Reiknar kisilhita Ut fra jafnvagi vidé kvars. Notud
eru tvd £811, annad gildir fyrir hitastig fra
0-250°C en hitt gildir & bilinu 250-300 (370) °C.

FUNCTION SMENT: Reiknar ut enpalpiu (kcal/kg) sem fall af hitastigi('C).,

FUNCTION SLENT: Reiknar ut uppgufunarvarma (kcal/kg) sem fall af
hitastigi (°c).

SUBROUTINE COEFF: Reiknar ut gufuprysting, kleyfnistudla, virknistudla
og Henry sstuéla:. Prentar virknistudla.

SUBROUTINE SPECIE: Reiknar ut styrk efnasambanda, einnig jdnastyrk og
jonavagi. Prentar jdnastyrk, jénavagi og spesiur
(pztti efnasamsetningarinnar) i vatni sem ppm og
log mél.

SUBROUTINE DISTR: Reiknar Ut gasprysting, dreifistuéla fyrir gés, efna-
samsetningu grunnvatns (og gufufasa ef hann er fyrir

] hendi).

SUBROUTINE PHCALC: Reiknar ut pH med diffurjéfnu. Skilgreinir parametra
fyrir pH-fallid og leidréttir pad midad vid spesiur og
sudu. Prentar viévorunarsetningar ef pH-reikningar
hafa ekki gengid edlilega.

SUBROUTINE BALANC: Reiknar og prentar oxunarstig (volt) og uppleysanleika

steinda vié viémidunarhitastig.

6 INNLESTRARGUGN

Nidurstddur efnagreininga eru fzrdar & skrdr sem forritin lesa sidan ur.
Gagnaskrar eru bunar til i "editor" og hafa ma mdrg syni hvert & eftir
68ru i s6mu skrd. Gagnaskrar fyrir "WATCH1" og "WATCH3" eru ekki eins.
Hér a eftir verdur gerd grein fyrir beim g&gnum sem lesin eru inn, og
hvegnig pau standa i skranum. T&flur 1 og 2 syna tdlvuheiti gagna sem
forritin purfa og format beirra. Skyringar & tSlvuheitunum eru gefnar

fyrir aftan t8flu 2. Demi um innlestrarskrar er i vidauka A.



TAFLA 1

Gogn fyrir forritid "WATCH1" (sjd skyringar eftir tdflu 2)

Tdlvuheiti Format
SAMPLE 28A1
TEXT 80a1
PSM, HOMJ, DISCHA, TEMPME , PHM , PHTEMP, RES , TRES 10F8.0
ESI,ENA,EK,ECA,EMG,EC02,ESQ4 10F8.0
EH2S,ECL,EF,XUPPL,EAL, EB,EFE, ENH3 10F8.0
CHEMO1 22A1
CHEMO2 22a1
CHEMO3 22a1
GCO2,GH2S,GH2,G02,GCH4, GN2, GLKT, GLTEMP 10F8.0
PHCD, TCD, TCO2, TH2S,TNA,P1C02,P1H2S,EHPOT, TEHPOT 10F8.0
CHEMO4 22A1
CHEMO5 22a1
CHEMO6 22A1
NB,BOTEMP (1) ,..... ,BOTEMP (10) NB fj®&ldi BOTEMP I2,10F7.0
NC,COTEMP (1) , . .. .. ,COTEMP (10) NC £j61di COTEMP 12,10F7.0
TRUN, TINPUT, AKF , AKF'S ,NAQ (0-11) 4F6.0,13
DEPTH (1) ,DHTEMP (1) ,AQUIFE (1) NAQ £3j61di lina 10F8.0
DEPTH (NAQ) DHTEMP (NAQ) AQUIFE (NAQ) 10F8.0
TAFLA 2
Gogn fyrir forritid "WATCH3"
TSlvuheiti Format
SAMPLE 28A1
TEXT 80A1
DISCHA, TEMPME, PHM, PHTEMP ,RES , TRES 10F8.0
ESI,ENA,EK,ECA,EMG,EC02,ES04 10F8.0
EH2S,ECL,EF, XUPPL,EAL,ER,EFE,ENH3 10F8.0
CHEMO1 22A1
CHEMO2 22al1
CHEMO3 22A1
TRUN, TINPUT, SSTEMP , AKF , AKFS , EHPOT , TEHPOT 10F8.0
NB,BOTEMP(1),..... +BOTEMP (10) NB £j61di BOTEMP 12,10F7.0
NC,COTEMP (1), . .... ,COTEMP (10) NC £3j51di COTEMP I2,10F7.0
NAQ (md vera & bilinu 0-11) 14
DEPTH (1) ,DHTEMP (1) ,AQUIFE (1) NAQ £3j81di lina 10F8.0
DEPTH (NAQ) , DHTEMP (NAQ) , AQUIFE (NAQ) 10F8,0

11
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Skyringar vié to6flur 1og 2

Té6lvuheiti Skyringar

SZ—\MPLE:IE Numer synis, 28 stafir

TEXT* Texti, stadsetning synatdkustadar o.fl., 80 stafir

PSM S6fnunarprystingur (bar)

HOMJ " Enpalpia (MJ/kg), ef ndill pad reiknar forritid ut
gildi & enpalpiu, Ut fra vidmidunarhitastigi.

DISCHA® Rennsli (1/s)

TEMPME Mzldur hiti °C.

PEM Mzlt pH i vatni

PHTEMP Hitastig (°C) sem pH var malt vid

RES™ E8lisvidndm (ohm m) .

TRESx Hitastig (°C) sem edlisvidnam var melt vis.

ESI Kisill (5102) i vatni (ppm)

ENA Natrium (Na) i vatni (ppm)

EK Kalium (K) i vatni (ppm)

ECA Kalsium (Ca) i vatni (ppm).

MG’ Magnesium (Ms) i vatni (ppm) .

ECO02 Kolsyra (C02) i vatni (ppm), (H2CO3 + HCO3— + C03——).

EHZS+ Brennisteinsvetni (st) i vatni (ppm), (st + HS- + S--).

ECL Klér (Cl) i vatni (ppm)

EF Fluor (F) i vatni (ppm)

XupPL® Uppleyst efni i vatni (ppm)

EAL’ Al (Al) i vatni (ppm).

EB’ BSr (B)i vatni (ppm)

EFE" Jarn (Fe) i vatni (ppm)

ENH3 T Ammoniak (NHB) i vatni (ppm)

CHEMO1 Aukaefni i vatni (heiti og gildi i ppm).

CHEMO02 -

CHEMO3 -"-

GC02 Kolsyra (C02) i gasi (rimmals %)

GH2S Brennisteinsvetni (st) i gasi (rummdls %).

GH2 Vetni (H2) i gasi (rimmdls %)

co2" Strefni (0,) i gasi (rimmals %)

cerat Metan (CH,) i gasi (rimmls %)

an2t Kéfnunarefni (N,) { gasi (rimmals %)

GLKT Litrar af gasi/kg af péttivatni



T6lvuheiti
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Skyringar

GLTEMP
PHCD*
TCDx
TCO2
TH2S
TNAx
P1C02
P1H2S

EHPOT’E

TEHPOT

L3

CHEMO4

N

CHEMO5

L]

CHEMO6
NB

+
BOTEMP (I)
NC

+
COTEMP (I)
TRUN

TINPUT

SSTEMP

AKFS

NAQ

x
DEPTH (T)

DHTEMP(I)x
AQUIFE (1)*

Hiti (°C) béttivatns.

Mazlt pH i béttivatni.

Hitastig sem pH i péttivatni var mazlt vis.
Kolsyra (COZ) i béttivatni (ppm)
Brennisteinsvetni (HZS) i péttivatni (ppm)
Natrium (Na) i péttivatni (ppm)

Kolsyra (C02) i gasi (ppm). (Iudtarlausn)
Brennisteinsvetni (H2S) i gasi (ppm). (Ixitarlausn)
Oxunarstig vatns (volt).

Hitastig (°C) sem oxunarstig var melt vid.
Aukaefni i gasi (heiti og gildi i rimmals %)

Aukaefni i béttivatni (heiti og gildi i ppm).

Fj6ldi suéuhitastiga #(fra O upp i 10).

Suéuhitastig (°C), lokahitastig eftir sudu.

Fj6ldi kslingarhitastiga. (frd 0 upp i 10).
Kelingarhitastig (°C), lokahitastig eftir kélnun.

Tala sem akvedur vid hvada vidmidunarhitastig forritin
reikna (0= malt, 1= valid, 2=Kalsedon, 3=Kvars, 4=NAK).
Innlesid hitastig begar nota & malt eda valid vidmidunar-
hitastig, TINPUT er = 0 ef nota & reiknad gildi (QTZ,CHA
eda NAK) sem vidmidunarhitastig.

Hitastig (°C) sem &dkvedur hvort gert sé raé fyrir pvi ad
hveravatn hafi sobid fyrir s6fmn, sett = 999 ef vatn
hefur ekki sodid fyrir sdéfnun.

Leidréttingarstudull vegna afgdsunar, pegar vatn hefur
so8id fyrir sdfnun. Sett =1 ef gert er ras fyrir hdmarks-
afgésun. Ma véra a bilinu (0.01-1.00).

Sama og AKF, gildir fyrir bann hluta forritanna, bar sem
gert er raé fyrir ad vatnid sjéédi vid dkvedid hitastig.
Tala sem dkvedur hversu margar linur eru lesnar inn
fyrir borholumelingar (DEPTH (I),DHTEMP(I) og AQUIFE (I), md
vera frd O upp 1 11.

Dypi (m) i borholu, bar sem hitastigsmeling hefur verid
framkvamd.

Hitastig (°C) mzlt i borholu.

Bypi (m) nidur & vatnsaz&dar i borholu.

¥ Kemur ekki inn i reikninga og parf pvi ekki naudsynlega ad vera med

+ Staréir sem ma setja jafnt og nill, 4n pess ad valda miklum skada
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7 UTSKRIFT

Nidurstééur reikninga eru settar & skrd, sem sidan er hagt ad skoda 4
skermi og/eda prenta Ut. Demi um Utskriftarskrdr er ad finna i vidauka
B. Formid a utskrift er pad sama fyrir bzéi forritin og skyrir sig ad

mestu sjdlft.

A fyrstu sidu eru prentud innlesin gdgn, pbar & eftir er reiknadur
jénastyrkur og jonavagi midad vid innlestrargdgnin. Sidan kemur samsetn-
ing grunnvatns (og gufufasa ef hann er til stadar) og gasbrystingur. E£
vatn hefur so8id fyrir sdfnun er nest prentad gildi a& leidréttingar-
stuéli midad vid afgdsun. Ef vatn hefur ekki sodid fyrir sé6fnun er
grunnvatn sama og efnagreint vatn. A annarri siéu eru fyrst prentadir
virknistudlar og nast styrkur efnasambanda i djipvatni. Sidan kemur
reiknadur jdnastyrkur og jonavagi i djipvatni, pvi nest er skrddur reikn-
adur efnahiti (°C) og hlutfallié 1000/T bar sem T er vidmidunarhitastig

i grddum kelvin.

Nedst er sidan oxunarstig og uppleysanleiki steinda i grunnvatni.
Gefnar eru upp tvaer tdlur fyrir hverja steind. Fyrri talan gefur til
kynna uppleysanleika vié viémidunarhitastig, en si seinni er reiknud ut
frad virkni beirra efna sem taka patt i myndun hverrar steindar. Séu
tdlurnar jafnar eda ndlagt bvi (pad fer eftir steindum hvad telst mark-
tekur munur) er vatnié i jafnvagi vié vidkomandi steind. Ef eitthvert
efni vantar, bannig aé ekki er hezgt ad reikna Ut jafnvagisdstand mes

tilliti til einhverrar steindar ut fra efnagreiningu er prentad 99,999.

Ef suda er reiknué ba betist vid rimlega ein sida i Utskrift fyrir hvern
"suéuhluta" fyrir sig. Efst 4 fyrri sidunni er prentad bad hitastig sem
vatnié sydur vid. Naest eru logaritmar dreifistéula fyrir CO, og H,S og
leidréttingarstudull afgdsunar. Par nast vatn, gufa og gasbrystingur
eftir ad vatnid hefur sodid. Sidan eru prentadir virknistudlar og styrkur
efnasambanda. Nedst er reiknadur jonastyrkur og joénavagi. . A seinni sid-

unni er svo oxunarstig og uppleysanleiki steinda.

A6 sidustu er svo ein sida fyrir hvert kalingarhitastig. Efst er hitastig

sem kaling hefur verid reiknud i. Sidan virknistuélar, styrkur efnasam-



15

banda, jénastyrkur, jdénavagi, oxunarstig og nedst uppleysanleiki
steinda. Efnasamsetning grunnvatns er ekki prentud eftir kalingu,

bar sem hin breytist ekki.

8 ATHUGASEMDIR

Ekki hefur verid farié ut i pad ad gera grein fyrir reikniadferdum
i forritunum eda aé gera grein fyrir bvi hvadan og hvernig ymis gdgn,
sem forritin nota eru fengin. DPad er gert annarsstadar (sjid Stefdn

Arndrsson o.fl, 1981).

Nokkur atridi barf ad varast pbegar forritin eru notud. I sumum tilvikum
md sleppa innlestrargdgnum, setja bau jafnt og 0. Detta & til damis vid
um eftirfarandi efni: B, Fe, NH3, Al, F og H,S i vatni. 1 68rum tilvikum
duga forritin ekki ef &kvednar stardir eru nill, md bar nefna pH, Si0,,
504, CO0p og fleiri. Einnig verdur ad varast ad nota lélegar efnagrein-
ingar og S&fullgerdar. Hugsanlegt er ad forritin komist i gegnum alla
reikninga an pess aé stédvast pStt sum efni séu lesin inn jafnt og nill.
betta getur valdid dSnakvamni og gert suma reikninga alranga. DPad er pvi
naudsynlegt ad pekkja vel reikniadferdir forritanna ef nota & Utreikninga

slikra efnagreininga.

Sumt af pvi sem lesid er inn, er ekki notad vid neina reikninga, par
ma nefna svok&llué aukaefni (CHEM..) og borholumalingar (hiti, dypi og
vatnsadar) asamt fleiru. Detta er haft med til ad audvelda og styrkja
tilkun efnagreininga. 1 skyringum vié t&flur 1 og 2 er gerd grein
fyrir pvi hverju md sleppa og hverju ekki, af peim gégnum sem lesin

eru inn i forritin. ,
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Dami um innlestrarskrar
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Demi um innlestrarskrd forir forritid C“WATCH1' (skuarindars sdd toflu 17,

o e s som o e ks St St e o i oo o o ¢ B 40 S 1 b G4 P P Sl S B B¢ A SRS B S S e G S S S G S A SR S S S B P O S S0 S S i S e St 0§ B B L o e G o b

2300-120-104-790528-3008
SVARTSENGI» HOLA 4s GRINDAVIK GULLERINGUSYSLA (SA/KVR)
2:8509405057.53+2050,23+20 9
534,698037512455134351.62532,6540.,5

0.1651701050,16+2747050.0758,85:0.19650,867

NO3 0,042 Efnadr, od mzlingar
FD4 - vid sunatoku.
*

970?!008!0»1!0!001!1 0310567!20
S:749209721.5918.8+0+090+0+0
%

b3

NH3 34800 J
1,106

0
02405191511
63:10051090
7220051180
G2+13005 1255
192+40051343
210550021545 Hitisddri od vatnsazd.
2405700

243,900

24351100

242+1300

24251500

242+14630 -
6607-252-108-790725~-3052
NAMAF JALL HOLA 8s SKUTUSTADAHREFFUR S-PINGEYJARSYSLA (SA/KVR)
B8:8s1,0939455058,2422+15.7+20 R
446,3+154.8+2454,5250,085,88,2+48,7
132:6516:650,43590250,.191.66:0,019150,035

NOZ <0.,010 Efnedr. o8 melingar
F04 0,032 , vid sunatdhku.
3

36.8517337.,450+2.935,996,25:20
Fe069229171.39277 415050505040

D I P
L

Is0s191s511

1985100,850 b
224520051000

2305300

2335400

2375500

2371600 Hitisdari o8 vatnszd.
2374700

248,800

2441900

24651100
24651280 J
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DEmi um innlestrarskréd furir forritid "WATCH3® (o3 *WATCH2*).
Skerindar: sda toflu 2,

8717-40G-101-790530-3010

ARBAR HOLA 1 OLFUSHREFFUR ARNESSYSLA  (SAZKVR)
4986+9.51920:37,20

B3.7162:69146251,5450,0425346,6928.2
0:392450,51039590,1950,1450.004250.174

ND3 0.012 Efnegr, og melingar
FO4 0.023 vid sunatéhu,

k3

430199F9 1519020

G

1220

1 .
0505451 ] Hitisdiri og vatnsad,
3508-400-300-790627-3024

REYRHOLT» SKRIFLA(HVER) REYKHOLTSDALSHR. RORGARFJARDARSYSLA EG/KVR
3651009132 2025,6520

1BB.2279.714.329,2,2250,008+27,2+43,9 )
100?!35@1P2r49!456!0024!0&34!0»0048!00053 Efnedr, og mElingar

¥ vid sunatohku,
NG 0.074

04 0,044

2y0510051+1+040

W]

4]

0
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VIDPAUKI B

Dami um utskriftarskrar
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ORKUSTOFNUN  JHD
1981-05-23 HURDUR

—— o 8 e e et v e o 9 e e e - Lo mm = -

2300-120-104-720328-3008 SVARTSENGIs HOLA 4, GRINDAVIK GULLBRINGUSYSLA  (SA/KVR)

PROGRAN WATCHI.

WATER SANPLE (PPM) STEAM SANPLE
FH/DEG.C 7,33/20,0  GAS (VOL.%) REFERENCE TEMP. DEGREES € 240.0 (MEASURED)
8102 524,60 £o2 97,70 )
NA 8037.00 H28 0.80 SAMPLING FPRESSURE  RARS ABS., 3.8
K 1245,00 H2 0.10 DISCHARGE ENTHALPY  MJOUL/KE 1,036 (CALCULATER)
tA 1343,00 02 0.00 DISCHARGE KG/SEC, 4040
NG 1,620 CH4 0,10
co2 32,60 N2 1,30 MEASURED TEMPERATURE DEGREES C 0.0
504 40,50 L3 RESISTIVITY/TEMP.  OHMM/DEG.C 0:2/20,0
H28 0.15 ¥ EH/TENF, MV/DEG.C 0,000/ 0.0
cL 17010.00
F 0.16 LITERS GAS FER KG -
RISS.SOLIDS  27470.00 CONDENSATE/BEG.C  0,67/20.0 MEASURED DOWNHOLE TEMP,  FLUID INFLOW
AL 0.0700 DEGREES C/METERS REPTH (METERS)
B 8446300 '
FE 0.1960 CONDENSATE (PPM) 63,0 100.0 1090.0
NH3 10,6670 PH/BEG.C 3+74/20.0 72,0 200.0 1180.0
NO3 0.042 co2 721,30 92,0 300.0 12550
P04 - H28 18,80 192,0 400.0 13650
¥ NA 0,00 210.0 300.0 15650

NH3 3,800 240.0 70,0 0.0

243.0 900.0 00
2430 1100.0 0.0

CONDENSATE WITH NACH (PPM) 242,0 . 1300.0 0.0

co2 0.00 242,0  1500,0 0.0

H2s 0.00 242,0  1650.0 0.0

IONIC STRENGTH = 0.494%3 IONIC BALANCE §  CATIONS (MOL.EQ.)0.44668162
ANIONS (MOL.EQ.)0.47954249
DIFFERENCE (%) =710

DEEP WATER (PPM) DEEP STEAM (PPN) GAS PRESSURES (BARS ARS,)

8102 424,33 co2 417,16 toz2 0,00 co2 0.107E401
NA 6381.75 H28 5:54 H28 0.00 H2S 0,585E-02
K 788,54 H2 0.01 H2 0,00 H2 0, 323E-02
CA 1064,40 B 17 0,00 g2 6,00 02 0,000E+00
M6 1,286 CH4 0,09 CH4 0,00 - CH4 0.471E-02
504 32,14 N2 2,06 N2 0.00 N2 0,500E-01
cL 13503,59 NH3 0,53 NH3 0,00 NH3 0.513E-04
F 0.13 H20 0,335E+02
DISS.8. 21812.44 TOTAL 04 346E402
AL 0,0356 N

B 6,8679 H20 () 0.00

FE 0,1336 BOILING PORTION 0.00



ACTIVITY COEFFICIENTS IN DEEP WATER

Ht 0,432 K504- 6,541 FE++ 0.108 FECL+ 0.,4%0
OH- 0.470 F- 0.470 FE++4 0.021 ALTH 0.021
HISI04- 0.4%0 CL~ 0,447 FEOH+ 0,527 ALOHHE 0,094
H28104-- 0,094 NAt 0:4%0 FE(OK)3- 0,527 AL(OHI24 0,541
H2RO3~ 0,423 K+ 0.447 FE(DH)4-- 0,085 AL (DH)4- 0,310
HCO3- ¢.490 CAtt 0,108 FEOH++ 0,085 ALSD4+ 0,510
£o3-- 0.074 NG+ 0.154 FE(OH)24 0,541 AL(3D4)2- 0,510
H8- 0.470 CAHCO3+ 0,559 FE(OH) 4~ 0,541 ALFH+ 0,094
8- 0,085 MGHCO3+ 0.4%0 FESD4+ 0,527 ALF24 0.541
HS04- 0.51¢0 CABH+ 0,559 FECL4+ .083 ALF4- 0.510
504~- 0,044 MGOH+ 0,573 FECL2+ 0.527 ALFS-- 6,074
NASD4- 0,541 NH4+ 0.423 FECL4- 0.4%0 ALF &~ 0.003
CHEMICAL COMPONENTS IN DEEF WATER (PFM AND LOG MOLE)
Ht (ACT W) 6.00 -3.310 MG++ 1,26 -4,285 FE(OH)Z 0,20 -5.725
e 0,06  -5,440 NACL 1482,44  -1.59% FE(OH)4- 0,08 -4,148
H45104 478,32 -2.131 KCL 110,09 -2.831 FECL+ 0.01  -4,793
H3SI04~ 0,27  -3.544 NASD4- 3,92 -4,303 FECL2 0.00 -10.052
H28104-- 2,00 -10.880 K504~ 3,93 -4,537 FECLi+ 0,00 -18.012
NAHISID4 0,36 -5.521 CASD4 16,61 -3.914 FECL24 0,00 -15,734
HIRO3Z 39,27  -3.197 MGS04 0,09 -6.119 FECL3 0.00 -17,900
H2R03- 0,02  -4,378 CACO3 0.03  -4.491 FECL4- 0,00 -1%,014
H2C03 333,29 -2,048 MGCO3 0,00 -10.285 FES04 0,00 -10.298
HCO3- 6,53 -3.970 CAHCO3+ 42,18 -3,378 FESD4+ 0,00 -18,554
£o3-- 0.00 -8.,929 HGHCO3+ 0,01  -7.077 AL+ 0,00 -18.529
H28 .42 3,798 CADH¢ 0,14 -5,404 ALOH+ 0.00 -12,537
Hg- 6,11 -5.463 MGOH+ 0.01  -6,795 AL(OH)24 0,00 -7.566
§-- 0,00 -14.413 NH40H 0.,3% -4,951 AL(ORI3 0,16 -5.692
H2504 0,00 ~11.372 NH4+ 0.36 -4,701 AL(OR) 4~ 0.00 -%.149
H504~ 0.95  -5,010 FE++ 0,00 -7.352 ALSD4+ 0,00 -19.962
504-- 11,86 -3.90% FEH+ 0.00 -20,582 AL(SD4)2- 0.00 -22,245
HF 0.04 -5.682 FEOH+ 0,00 -B8.,057 ALF++ 0,00 -15,33¢0
F- 0,09  -5,337 FE(OH)2 0,00 -9,541 ALF2+ 0,00 -14.083
oL~ 12533.98  -0,4351 FE(OR)3- 0.00 -11.311 ALF3 0,00 -14,707
NA+ 3797,36  -0.5%9¢ FE(OH}4~- 0.00 -17,412 ALF4- 0,00 -17.003
K+ 929,67 -1,624 FE(OH)+4 0,00 -13,437 ALF3-~ ¢.00 -20,279
Cats 1044,60 -1.384 FE(OH24 0,00 -8,284 ALFé--- 0.00 -24,490
IONIC STRENGTH = 0.34780 IONIC BALANCE ! CATIONS (MOL.ER,)0.32861701

ANIONS  (MOL.EQ.)0,35450141

DIFFERENCE (%) ~7.58
CHEMICAL GEOTHERMOMETERS DEGREES C 1000/T DEGREES KELVIN = 1.95
QUARTZ 237.9
CHALCEDONY  999.9
HAK 241,8
OXIDATION POTENTIAL (VOLTS) EH H25= -0,388  EH CH4= -0,454  EN H2= -0.414  EH NH3= -0,439
LOG SOLURILITY PRODUCTS OF MINERALS IN DEEP WATER

TEOR.  CALC, TEOR,  CALC, TEOR.  CALC,

ADULARIA -14,442 -14,404 ALBITE LOB  -13,984 -13,340 ANALCINE -11,525 -11,189
ANHYDRITE =7:923  -7.636 CALCITE -12,514 -12,410 CHALCERONY -2,036  -2.151
MG-CHLORITE  -84.134 -90.,030 FLUBRITE -10.903 -13,881 GOETHITE 0726 ~0.665
LAUMDNTITE  -24,525 -23.115 MICROCLINE  -15.141 -14,404 MAGNETITE ~17.886 -21,18é
CA-MONTNMOR,  -72.437 -44,366 K-HONTHOR,  -34,054 -32,880 KG-HONTMOR,  -74.133 -44,913
NA-MONTHMOR.  -34.325 -31.815 MUSCOVITE -17.857 -14,827 FREHNITE ~37,010 -35,052
PYRRHOTITE  -26.63¢6 -45,935 PYRITE -48,480 -56.,344 QUARTZ -2,148  -2.15%
WAIRAKITE -24,375 -23.115 WOLLASTONITE 7,454 5,917 ZOISITE -37,529 -35.262
EPINQTE -37.178 -35.714 MARCASITE -31.386 -56,344
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ORKUSTOFNUN  JHR DEEF WATER BOILED AT 100,0 DEGREES C.
1981-05-23 HURDUR

LOG DISTRIBUTION COEFFICIENTS €02 =-3.,74 H28 =-3,27 BAS SOLUBILITY MULTIPLYING FACTOR 1,00

DEEF WATER (PFM) DEEP STEAM (PPM) GAS PRESSURES (RARS ABS.)
8102 584,58 €02 4,58 £o2 1511,50 co2 0.627€-03
NA 878772 H2S 0.08 H28 20,01 H28 0,107E-04
K 1361.,22 H2 0.00 H2 0.04 H2 0.376E-06
Ch 1468.45 02 0.00 02 0,00 02 0.000E400
K& 1772 CH4 0.00 Ch4 0,33 Che 0.376E~06
504 44,28 N2 0,00 N2 7.51 N2 0, 489E-05
fL 18597.30 NH3 0.2% NH3 .18 NH3 0,124E-05
F 0.17 H20 0.101E401
DISS,S,  30035.93 TOTAL 0.101E+01
AL 0,0765

R ?.4571 H20 (%) 27,38

FE 0.2143 BOILING PORTION 0.27

ACTIVITY COEFFICIENTS IN DEEF WATER

Ht 0,498 KS04- 0.621 FE4++ 0,193 FECL+ 0,577
0K~ 4,359 F- 0,559 FEHH+ 0,060 AL+ 0.060
HI8104- 0,577 CL- 0,338 FEOH+ 0:610 ALOHH+ 0.174
HZ28104-- 0.174 NA+ 0,377 FE(OH)3- 0.610 o AL(OW24 0,621
HZRO3- 0,518 K+ 0,538 FE(OH)A-- 0,162 AL(DH)4- 0.3%4
HCO3~ 0,577 CA+t 0,193 FEOHH 0,162 ALS04+ 0,594
£o3-- 0,146 NG+t 0.251 FE(OH)2+ 0,621 AL(504)2- 0,594
H5~ 4,359 CAHCO3+ 0.637 FE(OH)4- 0.621 ALF 4 0.174
s 0,162 NGHCO3+ 0,377 FESD4+ 0,610 ALF2¢ 0,621
H504- 4,594 CACH+ 0,637 FECL+4 0,162 ALF4- 8,394
504~~ 0.130 NGOH+ 0,449 FECL24 0,610 ALF3-- 0,144
NASD4- 0.621 NHa+ 0,514 FECL4- 0,577 - ALF6~-- 0.014
CHEMICAL COMPONENTS IN DEEP WATER (PPM AND LOG MOLE)

Ht (ACT.) 0.00 -7.162 K6+t 1,75 -4,143 FE(OH)3 0,00 -%.345
OH- 0,24 -4.844 NACL 752,30 -1.890 FE(OH)4- 0.00 -9.084
H48104 874,88 -2.,041 KCL 12,89 -3.355 FECL+ 0,10 -5.946
HISI04- 23,38 -3.609 NASD4- 8,75 -4.247 FECL2 0,00 -17,077
H28104-- .01 -6,918 K504~ 3,09 -4.640 FECL++ 0,00 -19,563
NAHISINA 44,94  -3.420 CASD4 11,70 -4.066 FECL2¢ 0,00 -20.010
H3ROZ 52,40 -3.072 46504 0,10 -56.097 FECL3 0,00 -21,415
H2R03- 1,67 -4,562 CACO3 0.27 5,577 FECL4- 0,00 -23,101
H2C03 0,39 -5.202 MGCO3 0,00 -8.,493 FESO4 0,00 -8,375
HCO3- 3,81 -4,205 CAHCO34 3,28 -4.488 FESO4+ 0.00 -21,516
£o3-- 0.02 -4.578 NGHCO3+ 0,00 -7.622 AL+ 0.00 -16.215
H2S5 0.01  -6,504 CAOH+ 0,19  -5.474 ALOHHE 0.00 -11.934
Hg- 0.07  -5.677 KGO+ 0.00 -7.062 AL(OHY2+ 0,00 -8,370
§-- 0.00 -14.056 NH40H 0.14 -5.411 - AL(OH)3 0,06 -6.,080
H2804 0,00 -17.674 NH4+ 0,23 -4.8%1 AL(OH)4- 0,19 -5.,499
H504- 0,00 -B8.364 FE++ 0,13 -5.438 ALS044 0,00 -18,083
504-~ 28,31 -3,531 FE++4 0,00 -21.511 AL(804)2- 0,00 -20,3%6
HF 0,00 -B.613 FEOH+ 0.03 -6,402 ALF4+ 0,00 -14,523
F- 0,17 -5.038 FE{OH)2 0,00 -8.501 ALF2+ 0.00 -14,353
gL~ 18125.,27  -0.2%1 FE(OH)3- 0.00 -11,597 ALF3 0.00 -15.395
NAt 8481.72 -0.,413 FE(OH)4~- 0.00 -16,745 ALF4- 0.00 -18.172
K+ 134308 -1.464 FE(OH) +4 0.00 -15.53%9 ALF5-- 0,00 -21,508
Catt 1463.46 -1.438 FE(OH)24 0.00 -11,548 ALF&-—- 0,00 -25,530

-IDNIC STRENGTH = 0,53126  IONIC BALANCE :  CATIONS (MOL.EQ,)0.47650656
ANIONS (MOL.EQ.)0.51224446
DIFFERENCE  (X) =723
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OXIDATION POTENTIAL (VOLTS) !

EX H28= -0,351

LOB SOLURILITY PRODUCTS OF MINERALS IN DEEP WATER

ARULARIA
ANHYRRITE
MG-CHLORITE
LAUNONTITE
CA-NONTHOR .
NA-NONTHOR,
PYRRHOTITE
HAIRAKITE
EPIMOTE

TEOR,
-17,222
-3 607
-80.,302
-27.182
-83.361
-41,63%
-99.806
-24,710
-43,604

CALT,
“13|629
-6,54%
-82.162
-21.863
‘66)716
~32,954
-97,859
~21,863
'36 7362

TEOR,
ALRITE LOW  -14,485
CALCITE -%.438
FLUORITE -10.538

MICROCLINE  -18,598
K-NONTHOR,  -41.64%
MUSCOVITE -21.151
PYRITE ~147,012
WOLLASTONITE 10,824
MARCASITE  -123,575

EH CHe= -0,372

CALL,
-12,548
-9,966
-12,730
~13.629
‘340015
-14,%82

-125.704

10:133

-125,704

EH H2= -0.455

ANALCINE
CHALCEDDNY
GOETHITE
MAGNETITE
NG-MONTHOR .
PREHNITE
QUARTZ
Z0ISITE -

EH NH3= -0,420

TEOR,
-13.199
-2.841
‘40674
-28.,703
-86.,70%
-36,778
‘3»098
-15.893

CALC,
-10,527
~2,041
~4,194
-24.934
-49.307
-32,168
-2.041
-32,844
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DRKUSTOFNUN  JHD
1981-03-25 HURDUR

6607-252-108-7907253-3052 NAMAFJALLy HOLA 8» SKUTUSTADAHR. S-PINGEYJARSYSLA  (SA/KUR)
FROGRAM WATCHI,
WATER SAMPLE (PPM) STEAM SAMFLE
PH/DEG.C 8.20/22,0  6AS (VOL.Z) REFERENCE TENP, DEGREES C 0.0 (RT12)
8102 446,30 co2 36,80
NA 154,80 H2s 17,00 SAMFLING PRESSURE  RARS ABS, 9.8
K 24,00 H2 37,40 DISCHARGE ENTHALPY  MJOUL/KG 1,073 (MEASUREIL
CA 4,52 02 0,00 DISCHARGE KG/SEC. 450
HG ¢.085 CH4 2,90
£o2 88,20 N2 3.90 MEASUREDR TEMPERATURE DEGREES C 0.0
504 48.70 X RESISTIVITY/TENP.  OMMM/DEG.C 13.7/20.0
H28 132,60 ¥ EH/TENF, MV/DEG.C 0,000/ 0.0
Lo 16,60
F 0.43 LITERS GAS PER KG
1I88,50L1NS 902,00 CONDENSATE/DEG.C  6,25/20.0 MEASURED DOWNHOLE TEMP,  FLUID INFLOW
AL 0.1000 BEGREES C/METERS DEPTH (METERS)
R 1.6600
FE 0.0191 CONDENSATE (PPM) 198.0 100.0 850.0
NH3 §.0350 PH/DEG.C 3:06/22.0 224.0 200.0 1000.0
NO3 0,010 co2 171,30 230.0 300.0 0,0
] 0.032 H28 277,10 2350 400.0 0.0
¥ NA 0,00 23740 500.0 0.0
¥ 237,90 600.0 0.0
237.0 700.0 0.0
248.0 800.0 0.0
CONDRENSATE WITH NAOH (PPM) 246.0 900.0 0.0
£o2 0,00 244,0  1100.0 4.0
H28 0.00 246,0  1280.0 0.0
iONIC STRENGTH = 0,00804 IONIC BALANCE :  CATIONS (MOL.EQ.)0.00755705
ANIONS (MOL.EQ.)0.,00726701
DIFFERENCE (D) 391

DEEF WATER (PPN}

SI102
NA

K

Ca
6
Su4
L

3
RISS.8.
AL

B

FE

GAS SOLURILITY HULTIPLYING FACTOR

396,27
137,44
21.31
4,01
0.073
43,24
14,74
0.38
800,83
0.0888
1,4737
0.:017¢

co2
H28
H2
g2
CHa
N2
NH3

103.74
163,33
0,39
0,00
0.17
0,72
0.02

1,00

[EEP STEAM (PPI)

co2
H28
H2
02
CH4
N2
NH3

K28 (X)

11408.86
4103.99
522,55
0.00
322,87
11435,27
0,17

BOILING PORTION

GAS PRESSURES (DARS ARS.)

€02
H2%
H2

02
CHA
N2
NH3
H20
TOTAL

0,128E+00
0.593E-01
0,127E400
0.000E+G0
0, 991E-02
0,201E-01
04491E-05
0.273E402
0.277E+02



ACTIVITY COEFFICIENTS IN DEEP WATER

0,363 FECL+ 0,859
0.301 AL+ 4,301
- 0,882 ALOHH ¢.3558
0,862 ALCOH) 24 0,864
0,534 AL(OH)4- 0,861
0,554 ALS044 0,861
0,864 aL(504)2- 0,881
0.864 ALF++ 0,538
0,862 ALF24 0.864
0,554 ALF4- 0.861
0,842 ALF5-- 0,330
0.839 ALF6--- 0,261
FE(OH)3 0.00 -7,974
FE(CH)4- 0,04 -4,333
FECL+ 0.00 -13,093
FECL2 0,00 -21.241
FECL+4 0.00 27,724
FECL2+ 0.00 -30,514
FECL3 0.00 ‘34»160
FECL4~ 0,00 -38,220
FESO4 0.00 -14,274
FESD4+ 0,00 -23,413
ALt 0.00 -25.243
ALORH 0.00 -17.028
AL(OH) 2+ 0,00 -9.419
AL{DH)3 0.24 -5,505
AL(OH)4- 0,02  -4.794
ALS044 0,00 -24.464
AL{S04)2- 0.00 -25.395
ALF++ 0,00 -20.9%1
ALF24 0,00 -18.42%

ALF3 0,00 -18.042
ALF4- 0.00 -19.750
ALF5-- 0.00 -22,79%
ALF6--- 0,00 -27.344

Ht 0,875 K504~ 0.864 FE+t

OH- 0.857 F- 0,857 FE+14
H351D4- 0,859 - 0,835 FEDHt
H28104-- §.338 NAt 0.859 FE(OH)3-
H2R03- 0,853 K+ 0,855 FE(OH)4--
HCO3- 0.8359 Catt 0,363 FEOH++
£03-- 0,530 K6+ 0,579 FE(OH)2¢
H§- 0,837 CAHCO34 0,866 FE(CH)4-
§-- 04354 NGHCO3+ 0,839 FESD4+
HS04- 0,841 CADH+ 0.868 FECLt+
S04-- 0,545 HGOH+ 0,867 FECL2+
NASD4- 0,864 NH4+ 0.833 FECL4-
CHEMICAL COMPONENTS IN DEEP WATER (PPN AND LOG MOLE)

Ht {ACT.) 0:00 -7.457 MG+ 0,02 -5,9%0
OH- 4,34 -3,593 NACL 0,11  -5.723
H45104 609,28 -2,198 KCL 0,01 -6,950
H38104- 22468 -3.623 -NASDA- 3,46 -4,5337
H25104-- 0.01  -7.240 K504~ 2,21 -4.784
NAH3SI04 2,05 -4,741 £ASD4 2081 -4,717
H3RO3 8.18 -3.879 MGS04 0.16 -5.889
H2RO3- 0,25  -5,3%0 CACD3 0,81 -5.216
H2C03 83,14 -2.992 KGCO3 0.00 -7,959
HCO3- 79.14  -2,887 CAHCO3+ 3139 -4,449
£o3-- 0:04 -56,209 MGHCO3+ 0.01  -7.185
H25 31.86 -2.818 CAOH+ 0,07 -5.885
HS- 108,19 -2,485 MGOH+ 0,03  -6.144
- 0.00 -%.902 NHA40H 0,04 -5,932
H2504 0,00 -14,492 NH4+ 0.00 -72.971
H504- 0,07 6,139 FEH 0,00 -13.,39%
S04-- 36,84 -3.414 FE+H 0.00 -29.722
HF 0,00 -7.054 FEOHt 0,00 -11.580
F- 0,38 -4.499 FE(OH)2 0.00 -10.871
cL- 14,67 -3.383 FE(DH)3- 0,00 -10.914
NAt 136,33 -2,227 FE(QH)4-- 0:00 -15,464
K+ 20.66  -3,277 FE(OH)+4 0.00 -20.541
Catt 1,82 -4.420 FE(OR)24 0.00 -12,713

IONIC STRENGTH =

0.00684

CHEXICAL GEOTHERMOMETERS DEGREES C

AUARTZ
CHALCEDONY
NAK

228.8
999.9
247.8

OXIDATION POTENTIAL (VOLTS) ¢

IONIC BALANCE ¢

EH H28= -0,437

CATIONS (MOL.EQ.)0.00657405
ANIONS (MOL.EQ.)0.00626894

BIFFERENCE

(%)

4,75

1000/T DEGREES KELVIN = 1,99

LOG SOLURILITY PRODUCTS OF MINERALS. IN DEEP WATER

ADULARTA
ANHYDRITE
MG-CHLORITE
LAUNONTITE
CA-MONTHOR.
NA-HONTMOR .
PYRRHOTITE
WAIRAKITE
EPIDOTE

TEOR,
-14,506
‘70718
-83.349
-24,502
=72.729
~34,432
-32.895
-24,204
-37.004

CaLC,
-13.,487
-8.34%
-78.106
-24,557
'8&.776
-43,346
-52.4%4
-24,357
'3?!286

ALBITE LOW
CALCITE
FLUORITE
MICROCLINE
K-MONTMOR
NUSCOVITE
PYRITE
WOLLASTONITE
MARCASITE

EH CH4= -0,668  EH H2= -0,793

TEOR,  CALC.
-14,039 -14,435 ANALCINE
-12,229 -11,138 CHALCEDONY
-10.848 -14,201 GOETHITE
-15.241 -15,487 HAGNETITE
-34.169 -44,398 HG-NONTHOR .
-17.888 -19.243 PREHNITE
-36,481 -462,146 QUARTZ

7,851 B8.047 Z0ISITE

'395001

-62:144

EH NHI= -0.,612

TEOR.
~11,336
~2,084
112
-18.944
"4»213
~36.6%6
-2:199
-37,088

CALC,
-12.237
_L019B
‘L.937
-26,840
"88.334
-34,34%
~2,198
-36.237
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8717-400-101-790530-3010 ARBAR HOLA 1 OULFUSHREPPUR ARNESSYSLA (SA/KVR)

PROGRAM WATCHZ,

WATER SAMPLE (PPM) STEAM SAMFLE
PH/IEG.C 2,51/20,0  GAS (VOL.%) REFERENCE TEMP. DEGREES C 0.0 (NAK)
102 83,70 €02
N& 62,60 H25 SAMPLING PRESSURE  BARS ARS,
K 1,62 H2 DISCHARGE ENTHALPY  MJOUL/KG
A 1,54 02 DISCHARGE KG/SEC. 4,0
i 0,042 CH4
£o2 36460 N2 MEASURED TEMPERATURE DEGREES C 8640
504 28,20 RESISTIVITY/TEMP,  OHMM/DEG.C  37.0/20.0
H28 0,30 EH/TENP, HV/DEG.C 0,000/ 0.0
oL 124,00
F 0,51 LITERS GAS PER KG
DI5S,50LIDS 395,00 CONDENSATE/DEG.C HEASURED DOWNHOLE TEMP,  FLUID INFLON
AL 0,+1900 DEGREES C/METERS DEPTH (METERS)
B 0,1400
FE 0,0042 CONDENSATE (PPH) 0,0 0.0 451,0
NH3 0.1740 PH/DEG.C 0.0 0,0 0,0
ND3  0.012 €02 0.0 0,0 0,0
F04 0,025 H28 0.0 0.0 0.0
¥ NA 0.0 0.0 0.0
0.0 0,0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
CONDENSATE WITH NAGH (PPM) 0.0 . 0.0 0.0
02 0.0 0.0 0.0
H28 0.0 0,0 0.0
IONIC STRENGTH = 0,00316 IONIC RALANCE : CATIONS (MOL.EQ.)0.00282898
) ANIONS (MOL.EG.)0,00262324
DIFFERENCE (%) 7,55
IEEP WATER (FPM) DEEP STEAM (PFH) GAS PRESSURES (RARS ARS,)
5102 . 83,71 02 36,60 o2 0,00 o2 0,453E-03
NA 62,60 H28 0,30 H2S 0,00 H2§ 0,301E-05
K 1,62 H2 0,00 H2 0,00 H2 0,000E+00
A 1,54 02 0,00 02 0,00 02 0,000E+00
M6 0,042 CH4 0,00 CH4 0,00 CHA 0.,000E400
S04 28,20 N2 0,00 N2 0,00 N2 0.000E+00
L 24,00 NH3 0,18 NH3 0,00 NH3 0,211E-05
F 0,51 H20 0,469E400
DISS.S, 395,00 TOTAL  0,670E400
AL 0,1900
B 0,1400 H20 (%) 0,00

FE 0.0042 ROILING PORTION ¢.00



ACTIVITY COEFFICIENTS IN DEEP WATER

Ht

OH-
H3SI04-
H28104--
H2R03-
HCO3-
C03~-
HE-

S_..
HE04-
504~-
NASO4-

0,938 K504~
0,933 F-
0,933 CL-
0,764 NAt
0,932 K+
0.933 Catt
0,761 MG+t
0.933 CAHCO3+
6,763 MGHCO3+
0,534 CAOH
0,759 NGOHt
0,935 NH4+

CHEMICAL COMPONENTS IN DEEP WATER (FPM AND LOG MOLE)

HE (ACTV)
OR-
H45104
H3S104-
H25104--
NAHISI04
H3RO3
H2B03-
H2C03
HCD3-
Co3--
K28

H8-

S_-
H2804
H504-
804--
hi

F_

£L-

NAt

K+

CA+t

IONIC STRENGTH = 0,00306

0000 ’89526
2,20 -3.888
100,79 -2.979
31,70 ‘30477
0.12 '50907
1,17 -5,004
0,57 -5.,032
0:22 ‘5-437
0»32 '5}290
48,63 -3,0%¢
1,30 -4.4602
0,00 -7.007
0,29 -5.060
0,00 -12.448
0,00 -19.931
0.00 -9.323
27,81 -3,538
0.00 -%.39%
0.5t -4,571
23099 ‘30170
62.31  -2,367
1,61 -4,384
1,30 -4,4%0

CHEMICAL GEOTHERMOMETERS DEGREES C

QUARTZ
CHALCERONY
NAK

OXIDATION POTENTIAL (VOLTS) 3

1131
83.2
88.8

0,935 FEH
0,933 FEH+
0,932 FEOH+
0,933 FE(OH) 3-
0,932 FE(OH)4--
0,766 FEOHH
0,773 FE(OH) 24
0,935 FE(OH)4-
0,933 FESO4+
0,935 FECLH
0,936 FECL24
0,932 FECL4-
HGH 0,03 -5.854
NACL 0,02 -6.567
KCL 0,00 -8.749
NASD4- 0,27  -5.452
KS04- 0,02 -4,809
£4S04 0,20 -5,843
46504 0,03  -6.666
CACO3 0,33 -5.477
H6C03 0,00 -7,309
CAHCO3+ 0,42 -5,914
HGHCO3+ 0,00 -7.,781
CAOK# 0,01 -6,975
NGOH+ 0,00 -7,322
NHAOH 0,32 -5.040
NHA4 0,02 -5.917
FEH 0,00 -8,080
FEH 0,00 -25.918
FEOH$ 0,00 7,297
FE(OH)2 0,00 -8.114
FE(OH)3- 0,00 -10,361
FECOH)A-—- 0,00 -14,782
FECOH) 4 0,00 -18,514
FE(OH)24 0,00 -12,950

IONIC BALANCE ¢

EH H25= -0.442

0,744 FECL+ 0,33
0,366 ALHH 0.366
0,934 ALDHH 0,764
0,934 AL{OH)2¢ 0,233
0,763 AL(OH) 4~ 0.934
0,763 ALS04+ 0,234
0,935 AL(S04)2-  0.934
0,935 ALF+ 0,744
0,934 ALF24 0,935
0,763 ALF4- 0,934
0,934 ALF5-- 0,761
0,933 ALFb~-~ 0,541
FE(O3 0,00 -9.415
FE(DH)4- 0,00 -8.,101
FECL+ 0,00 -10,777
FECL2 0.00 -25.230
FECL++ 0.00 -26,331
FECL24 0.00 -29.139
FECL3 0,00 -33.,047
FECL4- 0.00 -37.454
FES04 0.00 -%.4%98
FESD4+ 0.00 -24,583
AL+ 0,00 -21.213
ALOH++ 0,00 -15,568
AL(OH)24 0,00 -10.445
AL(OH)3 0,01 -6,73%9
AL{CH}4~ 0,65 -5.163
ALSD44 0,00 -21.636
AL(504)2- 0.00 -23,230
ALFH 0.00 -18.4802
ALF2¢ 0.00 -17,367
ALF3 0.00 -17.793
ALF4- 0,00 -19.904
ALFS-- ¢.00 -23.081
ALF&--- 0.00 -27,249

CATIONS (MOL.EQ.)0.00282192
ANIONS (MOL.EQ.)0.00261391

DIFFERENCE (%)

1000/7 DEGREES KELVIN =

EH CH4= 99.999

LOG SOLUBILITY PRODUCTS OF MINERALS IN DEEP WATER

ADULARTA
ANRYDRITE
MG-CHLORITE
LAUMONTITE
CA-MONTMOR .
NA-MONTNOR.
PYRRHOTITE
WAIRAKITE
EPIROTE

TEOR.
’17»684
-3.,451
~80,681
-27.742
-88,463 -95.684
-43,198 -48.134
-103,408 -100.941
-25.023 -26.887
-44,514 -40.562

CALC,
-18,535
-84264
-80.477
~26,887

ALBITE LOW
CALCITE
FLUORITE
MICROCLINE
K-MONTNOR,
MUSCOVITE
PYRITE

WOLLASTONITE

MARCASITE

- =10,559

TEOR,
~16,904
'90253

CALC,
-16,717
-9.,327
-13.809
-18.535
-43,225 -49,954
-21,859 -21,063
-155,279 -134,437

11,179 9.448
~131,126 -134.437

-1%.142

7,63

2,76

ANALCIKE
CRALCEDONY
GOETHITE
MAGNETITE
MG-MONTHOR.
PREHNITE
QUARTZ
ZOISITE

EH H2= 99,999

EH NH3= 99.99%

TEOR.
-13,513
-2,932
-3,083
-30,533
’89'559
-37,190
=3.207
-361204

CALL.
-13.738
=2:979
-4,212
-24,456
-97,045
-36,350
-2,97%
-37.614
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DEEF WATER COOLED T8 20,0 DEGREES C.

ACTIVITY COEFFICIENTS IN DEEP WATER

Ht 0,944 K504~ 0,942 FE+t 0,792 FECLt 0.941
OH- 0,944 F- 0,941 FE+HH 0.606 AL+ 0,606
H3SI04- 0,941 CL- 0,940 FEOH+ 0,942 ALOH++ 0.7%0
H28104-- 0.7%¢ NA+ 0,941 FE(OH)3- 0,942 AL(ORI2¢ 6,943
H2B03- 0.940 K+ 0,940 FE(OH}4--  0.78% AL(DH) 4~ 0,942
HCO3- 0,941 CAtt 0,792 FEOHH+ 0.789 ALS04+ 0,942
£o3-- 0,787 NG+ 0.798 FE(DH)24 0,941 AL(SD4)2- 0,942
HS- 0,941 CAHCO3+ 0.943 FE(OH}4- 0.943 ALFH 0,790
§=- 0,789 MGHCO3+ 0,941 FESD44 0.942 ALF24 0,943
H504- 0,942 CAOHY 0,943 FECLH 0.789 ALF4- 0,942
504-- 0,785 HGOH+ 0,944 FECL24 0,942 ALFS-- 0.787
NASD4- §.943 NH4+ 0,940 FECLA- 0,941 ALF&--- 0,584
CHEMICAL COMPONENTS IN DEEP WATER (PPM AND LOG MOLE)

HE (ACT.) G.60 -9.511 ME++ 0.04 -5.805 FE(QH)Z 0,00 -12,283
DH- 0.41  -4,624 NACL 0.00 -7,392 FE(DH)4- 0,00 -11,162
H48104 $9.44  -2.983 KCL 0:00 -9.171 FECL+ 0,00 -11.146
HI8104- 32,78 -1.463 NASO4- 0,12 -4,003 FECL2 0,00 -32.455
H28I04-~ 0,19 -5.,695 K504~ 0.0t -7.217 FECL+4 0,00 -28.554
NAH38104 1,39 -4,930 CAS04 0,09 -5.195 FECL2+ 0,00 -31,178
HIR03 0,30 -5.316 HG504 0.0 -7.313 FECL3 0,00 -33.429
H2RO3- 0,49 -3.090 CACO3 0,30 -53.5328 FECL4- 0,00  0.000
HaCoz 0,03 -46.267 HGCO3 0.01  -7.004 FES04 0.00 -8.932
HCO3- 43,72 -3.145 CAHCO3+ 0,02 -4,754 FESD4+ 0,00 -26,383
£o3-- 6.68 -1,933 MBHCO3+ 0,00 -7,992 AL+t 0.00 -19,440
H28 0,00 -7.481 CADH+ 0.00 -7.986 ALOR++ 0,00 -14,972
H5-~ 0.2%  -5.0%7 MGOH+ 0.00 -8,357 ALCOR)24 0,00 -10.899
8-~ 0.00 -12,624 NHAOH 0,20 -5.248 AL{OH)3 0.00 -7,380
H2504 0,00 -23.775 NH4+ 0,08 -5.329 AL(OH)4- 0,67 -3.138
H504- 0.00 -11.184 FE+ 0.00 -7,404 ALS04+ 0,00 -20,309
504--~ 28,01 -3.5333 FE+H44 0,00 -28.616 AL(S04)2- 0,00 -221068
HF 0,00 -10,967 FEOH 0,00 -7.463 ALF+4 0,00 -17,214
F- 0,51 -4.571 FE(OH)2 0.00 -%.,423 ALF24 0,00 -14,289
oL~ 24,00 -3.16% FE(OH)3- 0,00 -13.247 ALF3 0,00 -156.864
NAt 42,31 -2.367 FE(OH)4-- 0.00 -18.223 ALF4- 0,00 -1%.055
K+ 1,62 -4,383 FE(OH)+ 0.00 -19.798 ALF5-- 0,00 -22,22%
CAtt 1,39 -4.481 FE(OH)24 0,00 -15.231 ALF b~~~ 0.00 -24.149
IONIC STRENGTH = 0.00314 IONIC BALANCE ¢  CATIONS (MDL.ED,)0.002828%1

ANIONS (MOL.EQ.)0.00262317
RIFFERENCE (%) 7,35
OXIDATION FOTENTIAL (VOLTS) 3 EH H28= -0,361  EH CH4= 99,999

EH H2= 99,999  EH NH3= 99.999

LOG SOLUBILITY PRODUCTS OF MINERALS IN DEEP WATER
CALE,

TEOR.  CALC, TEOR, TEOR.  CALC,
ADULARTA -21,66% -18.544 ALBITE LOW  -20,543 -14,727 ANALCIME -16,278 -13.742
ANHYDRITE -4,665  -B.202 CALCITE -8:457 -8.619 CHALCEDONY -3.646  -2.983
MG-CHLORITE  -85.790 -86.007 FLUBRITE -11.026 -13.757 GOETHITE ~7.464 -6,540
LAUMONTITE  -32.762 -24.840 MICROCLINE  -23,747 -18.,544 MAGNETITE -36,123 -29.881
CA-NONTMOR, -113.527 -B84.964 K-HONTMOR,  -56.733 -45.612 MG-MONTMOR. -114.121 -88,307
NA-MONTHOR.,  -56.,34% -43,795 KUSCOVITE -28,029 -19.404 PREHNITE -41,433 -37.731
PYRRHOTITE  -140.994 -125.304 PYRITE -212.,015 -158.,886 QUARTZ -4,053  -2.985
WAIRAKITE -28,204 -26.860 WOLLASTONITE 13,946  11.474 ZBISITE -40,003 -38,242
EPIROTE -30.879 -44.27% MARCASITE  -182,236 -158.886
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3308-400-300-790427-3024 REYKHOLTs SKRIFLACHVER) REYKHOLTSDALSHR, RORGARFJARDARSYSLA EG/KVR

FROGRAM WATCH3, TENPERATURE FIXING STEAM LOSS  100,0 DEGREES C
WATER SAMFLE (FFH) STEAM SANPLE
FH/DEG.C ?.15/20,0  BAS (WOL,X) REFERENCE TEWF, DEGREES C 0,0 (CHA)
8102 188,20 £oz2
NA 79.70 H28 SANFLING PRESSURE  BARS ARS,
f 4,32 H2 DISCHARGE ENTHALFY  MJOUL/KG
CA 2,22 02 RISCHARGE KB/SEC. 1.6
HG 0,008 CH4
£o2 27,20 N2 MEASURED TEMPERATURE DEGREES ¢ 100.0
804 63.9¢ RESISTIVITY/TENP,  OHMM/DEG.C 25,6/20.0
HI8 1.09 EH/TENP, HV/DEB.C 4,000/ 0.0
L 15,10
F 2,49 LITERS GAS PER KG
DIS8G.S0LINS 454,00 CONDENSATE/DEG.C NEASURED DOWNHOLE TEMP,  FLUID INFLOW
AL 0.2400 REGREES C/METERS REPTH (METERS)
R 02,3400
FE 0.0048 CONDENSATE (PPM) 0.0 0.0 0.0
NHZ 0.0330 PH/DEG.C 0.0 0.0 0.0
L] coz2 0.0 0.0 0.0
NO3 0,074 H28 0.0 0.0 0.0
FO4 0,044 NA 0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
CONDENSATE WITH NAOH (PPM) 0.0 &0 0.0
co2 0.0 0.0 0.0
H2S 0.0 8.0 0.0

IONIC STRENGTH = 0,00436 IONIC BALANCE ¢ CATIONS (MOL.EQ.)0,00366357
ANIONS (MOL.E@,)0.00356211
DIFFERENCE (%) 2.81

REEF WATER (PFM) DEEF STEAM (PPK) GAS PRESSURES (BARS ARS,)
£102 173,26 co2 245,28 co2 0.00 caz 0. 405E+00
N 73,37 H2s 563 H2§ 0.00 H28 0,590E-02
K 3,98 H2 0.00 H2 0,00 H2 0, 000E+00
Ca 2:04 2 0.00 82 0.00 02 0.+000E+00
MG 0,007 CHY 0.00 CHA 0.00 CH4 0.000E+00
504 38,82 N2 0,00 N2 0.00 N2 0.000E+00
oL 32,3 NH3 0.11 NH3 0,00 NH3 0.947E-04
F 2,29 K20 0.384E401
BISS. 5, 419,74 TOTAL 0,445E+01
AL 0,2209

R 0,312% H20 (1) 0,00

FE 0,0044 BOILING PORTION 0.00

BGAS SOLUBILITY MULTIPLYING FACTOR ¢ 1.00



ACTIVITY COEFFICIENTS IN BEEP WATER

Ht

OH-
H35I04-
H25104--
H2B03-
HCO3-
£o3--
HE-
S__
HE04-
504--
NASO4-

Ht (ACT.)
OR-
H4SI04
HIS104-
H28104--
HAH3SIO4
HIROZ
H2RO3-
H2003
HCO3-
Co3--
H28

HE-

5_-
H2504
H504-
804--

HF

F_

CL-

NA+

K+

Catt

0.921 KS04- 0,916 FE4++
0,913 F- 0,913 FE+++
0,913 oL~ 0,912 FEOH+
0,704 NA+ 0,913 FE(OH)3-
0,911 K+ 0,912 FE(OH)4--
0,913 CAtt 0,707 FEOH++
0,699 NG+t 0,718 FE(OH) 24
0,912 CAHCO34 0,917 FE(OH)4-
0,702 MGHCD3+ 0,913 FESD4+
0,914 CAGH+ 0.917 FECL++
0,697 NGOH+ 0,917 FECL24
0,916 NH4+ 0.911 FECL4-

CHEMICAL COMPONENTS IN DEEP WATER (PPN AND LOG MOLE)

0,00 -5.932 Ho++ 0.00 -6.775
0,03 -5.742 NACL 0,06 -5.991
276,70 -2.541 KCL 0,00 -7.905
0,42  -5.356 NASD4- 1,14  -5,017
0,00 -10,242 KS04- 0,20 -5.826
0,02 -6,815 CASD4 1,03 -5.119
1,79 -4,539 ¥GS04 0,02 -4.882
0,00 -7.47%9 CACD3 0,00 -7.417
284,08 -2,339 NGCO3 0,00 -10,496
40,26 -3.005 CAHCD3+ 0,58 -5.,240
0,00 -7.243 HGHCO3+ 0,00 -8.423
4,63 -3.867 CADH 0,00 -8.,504
0,99  -4,524 NGOH+ 0,00 -9.823
0,00 -14,155 NHAOH 0,03  -6.,015
0,00 -13,142 NH4+ 0,10  -5.,260
0»20 ‘50&77 FE++ 0000 ‘7»204
56,81 -3.228 FEH4 0,00 -21.889
0,05 -5.644 FEOH+ 0,00 -8.044
2,25 -3.927 FE(OH)2 0,00 -10,307
12,27 -3,041 FE(DH)3- 0,00 -13,715
73,12 -2,498 FE(OH)4-- 0,00 -20,147
3,92 -3.99%9 FE(OH) 44 0,00 -16,005
1,51  -4,425 FE(OH) 24 0,00 -11,735
0,00393 IONIC BALANCE §

IONIC STRENGTH =

CHENICAL GEOTHERMOMETERS DEGREES C

(UARTZ
CHALCEDONY
NAK

OXIDATION POTENTIAL (VOLTS) §

170,95
142,2

141.2

EH H25= -0.314

0,707 FECL+ 0,913
0,478 AL+t 0.478
0,913 ALOHH 0.704
0.913 ALIOH)24 0.916
0,702 AL (OR)4- 0,914
0,702 ALS04+ 0,914
0,916 AL(S04)2-  0.914
0,916 ALF+H 0.704
0,915 ALF24 0.916
0,702 ALF4- 0.914
0,913 ALFS-- 0,699
0.913 ALF6--- 0.448
FE(GH)3 0.00 -9.863
FE(OH) 4~ 0,00 -10.581
FECL+ 0,00 -9.1%2
FECL2 0,00 -19.440
FECL+4 0,00 -21.333
FECL24 0,00 -23.799
FECL3 0.00 -27.372
FECL4- 0.00 -31.,527
FES04 0.00 -8.170
FESD44 0,00 -19.299
AL++4 0,00 -15.130
ALOH+ 0,00 -10.481
AL(OH)24 0,01 -6.836
AL(OH)3 0.60 -5,112
AL(OH)4- 0.03 -6,507
ALSD4+ 0.00 -14.881
AL(804)2- 0.00 -15,985
ALF+H 0,00 -11.3480
ALF24 0,00 -9.037
ALF3 0,00 -B.530
ALF4- 0.00 -9.861
ALFS-- 0.00 -12.330
ALF&--- 0.00 -15,974

CATIONS {(MOL.EQ.)0.00336764
ANIONS  (NOL.EG,)0.00323565
DIFFERENCE (%)

4,00

1000/T DEGREES KELVIN = 2.41

EH CH4= 9,999

LOG SOLUBILITY PRODUCTS OF MINERALS IN DEEP WATER

ADULARIA
ANHYDRITE
MG-CHLORITE
LAUKONTITE
CA-MONTMOR,
-NA-MONTMOR,
PYRRHOTITE
WAIRAKITE
EFIDOTE

TEOR,
-13.838
-6.,241
-79,953
~23,609

-77,791

~37,481
-78.584
-23.9469
-40,324

CALC,
-16.788
=7,961
-98,733
-24,9%0
-62.84%
-31,673
-81.680
-24,9%0
-43.427

ALBITE LOW
CALCITE
FLUBRITE
MICROCLINE
K-MONTHOR,
MUSCOVITE
FYRITE

WOLLASTONITE

MARCASITE

TEOR,
-13.244
-10.237
-10.547
-16.968
-37.351
-19.232

-116,930

§.439

~935.841

cALC,
'15.285
-11.974
~12.509
’1&-738
‘33»176
-15.475
-88,535

4,748
-88.535

EH H2= 99,99%

ANALCINE
CHALCEDONY
GOETHITE
MAGNETITE
HG-MONTNOR,
PREHNITE
QUARTZ
Z0ISITE

EH NH3= 99,999

TEOR,
-12,292
-2.541
-3,003
-26.418
-79.107
-35.889
'2.742
-35.393

CALC,
-12,744
'20541
-4,837
-28,3%4
-63,193
-38.5%0
‘2r§41
-37,933
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00901

G002
2003
0004
0005
0004
0007
6008
0009

2010
G011

0419
Qo220

09021
0022
0022
0024
OOLJ
ooz

CO??
0030
0031
2032

2032
6024
G035
0G3s
0037
4038
(039

L2

<4
€

H

oy
-
%
FE
3¢

3>

PRUGRAM WATCHI
FraakkkkRkgk
ROUTINES CALLEDD FUNC,COEFFsSPECILDISTR«FHCALC s BALAND
COMMON PHs PRI PHM CHP s BHL XHL s BHU» GHL s YHL s YHLP» XJ0» ARCB2 s AKHZO
COMMON TRUN>TREF:TINPUTsFRsZFRsPRH20
COMMON DMH2s DIMCHA s DMNZ » DMO2» DEME 2 DMCO2 DHH2S, DM5T s BHNAS DK
COMMON DMCA, DMHG DNFE, DAL » DME04 » IMCL » DNF » DIMB s DUPPL
CONMON XMHZs AMCHA XMNZ2 s XHO2 s XMNHZ s RMCOZ2 s ARH25 s XHE T XHNA» XMK
COMBON XMCAs XHMG, XNFEs XHAL» XNG04 5 XHEL :XHF,AH31XUPPL
CUMMON GMHZ s GMCHA» GMNZ s BMO2 GHNHE» GMCO2, BHH2E
CGHﬁSN JOIGSK/ ZH?U:ZH4SIO;ZHBBIOrZNAH3SyZH3BOK;ZH“CGB;ZH“Q3:
SrZHBy ZH2G0S s ZHECS s IHF » ZNACL s ZREL » ZNASG4 ZRE04 ZCAB0S s
tEﬂ4yZCACDEsZHBCOTy CAHCOs ZHGHC O ZCADH» ZNGOH s INHAOH ZF20H,
FAOM2y ZF 20K ;Lr’0H4:LF33HsLF70H s LFZOHZ S LR QKA ZF2CL» L2002
FACLsZFACL2 ZFACLAS ZF3CLA, ZF 2504y ZF 3504 ZALOH s ZALOH2 » ZALDNZ
ALUH4$ZQLSQQ;ZﬁLSOB,ZQLF:ZALFZ;IALFSiZALF%;ZALFS:KQLF&
COMMON /HENRYK/ ZGC02yZGH28y26H2, 26CH4 ZON25 26025 2GNKT
COMMON /8PLSIA/ SHsAOHs SHASIO AHZLIOAH2 bIO;aNA!$¢+oH33039
iAH“BB3;SHLC'“‘AHCUlthUTraH SrAHSsASYSH28045AHS045A504,

POHF ARy ACL s SNAS SIG SCA GNO s SNACL « SKEL y ANASU4 5 AKB04, SCAS04
\bHGﬁD4sSBACGTvBhuLUusQLAHCD,aMGHCGsoCRDH:SMbDH: SNHA0H s SHHA
48F 2y Br3s3F20H, SF20H2, AF20H3» AF20H4 s SFFI0H SFI0H2 5 SFI0HI,
SAFZOH4sBF2CLBF20L28F3CLs S SUL2s UFACL3 s AF3CLASF2E045F 804

SALs SALOH, SALONZ  SALOHI » AALOH4» SALSOA AALSOR 3ALF s SALF 2, 5ALF 3,
7AALF 4 AALFSs AALF A

COMMON/GARNA/GHy GRED45GF 2 GF2CL s GUR BF »BF 35 GAL »GHAEI0 GCL s GF20H
1GALGH s BH2S 10 BNA» GF20HS s GALOHZ » BH2R03 ., GKH GF20H4 GALOH4 » GHCO3Z
1G6CA,GF30H> GALB04-GC0Z,GMG»BFA0H2 s GALSORs GHE» GLAHCO» GF 20H4 1 GALF »
168 GMGHCO GF S04, GALF 2, BH504, BCAOH» GF3CL» GALF 4, G804 5 GHOUH,
16F3CL2sGALFIsGNASOL s GNH4 s G ICLAGALFS

GECLARE STATEMENTS.

BYTE ENTHAL(13) s SAMPLE (2B s TEXT(RO) s TTYPE(LZ)

BYTE CHEMO1(22) »CHEMOZ(22) yCHEMOZ(22) s CHEMO4 (22 s CHENGS(22)

RYTE CHEMOG(Z22)

DIMENSION COTOMPC1G) s ROTEMP(I10) s REPTHCILY sDHTENF(11) s ARUIFE(11)

BYTE DATECIB) s DIVIS(4)sHEARCBO) s CHARO s FMAME (30) s FNAMEZ (30)

DATA CHARD /1077

RYTE ESC

[y

[ e s FJ
ﬂ'T
h

O S I T

ATA ESC ATV

T(FL 1200

ACCEPRT 12015 (DATE(R)SRK=13518)
CALL IDATE (MON,IRYSIYR)
ENCODRE (12,1202DATE) IYRsMONyIDY
IF (MONW.LT.10) DATE(SH)=CHARO
IF (IDY.LT.10) DATE(9)=CHARO
TYPE 1203

ACCEPT 1201,DIVIS

TYPE 1204

ACCERT 1201, HEADR

FILES DEFINATIONS,

TYPE 1205

ACCERT 120751Q,FNANE

CALL FRBSET(1s READONLY ")
CALL ASBIGN(1.FNAME,IQ)

TYPE 1208

AUCEFT 1207, I0,FNAME2

CALL ASSIGN(ZsFNANME2,IM)
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Xk WATCHL 2 %x¥%
C I N Fl U " s em a1 e s e e e e et s m e e e e e e Ak ee e ee em me v es e s be er i e wh em ae e e be e b ve e be s

0040 1 READ (1s5005:END=99) SAMPLE
0041 REAR (1,5003) VEXT
0042 READ (1,5000) FSHsHOMJsRISCHA, TENFHE, PHN,FHTENPSRES.IRES
0043 READ (1,5000) £5I,ENAYEK)ECAENGIECDZ £S04
0044 REAL (1s5000) EH2SsECL,EFyXUPPL,EALSERSEFESENHT
0045 READ (155007) CHEMOL) CHEMOZsCHENOZ
004¢ REAI (155000) GCO2CH2S5GH2» G2y GCHA s BNZ s GLKT, BLTEMP
0047 READ (1,5000) FHCDsVCLsYCU2» TH2S» TNASFLCO2s PLHZS EHPOT,
LTEHPOT
0048 READ (155007) CHEMO4sCHENOS s CHENOS
0049 READ (1s5002) NB» (BOTEMF(I),I=1yNR)
0050 READ (155002) NC» (COTEMP(I)sI=1ysNC)
0951 READ (155001) TRUNs TINPUT»AKF s AKFSsNAQ
0052 00 111 I=1,11
0053 DEFTH(I) = 0.
0054 DHTEMP(I) = 0,
0055 AQUIFE(I) = 0.
0056 111  CONTINUE
0057 IF (NARLEW,0) GO TO 3
0059 D0 2 I=1,NAQ
0650 READ (155000) DEPTH{I) BHTEMP(I1)sAQUIFE(I)
0061 2 CONTINUE
C *.........., HTONCSAN e e bat i 3 L s e tand e e e G et Gm e ths e S e s4 Be e S0t be Sa5 et ees s bee e e 4 S0 eal ke be me ber 4n. oo ton am arie sen ses one smmt 2ot war arm orn
0062 3 TREF = TINPUT
C ¥
€ ¥  PPM CHANGED T0 MOLE,
- C X
0043 XMSI = ESI / 60085,
0064 XMNA = ENA / 22990,
0065 XMK = EK / 29102,
0066 XMCA = ECA / 40080,
0067 XMMG = EMG / 24312,
0068 XMS04 = LS04 / 96062,
0069 XMCL = ECL / 35453,
0070 KME = EF /18998,
0071 XNCD2 = ECO2 / 44010,
0072 XMH2S = EH2S / 34080,
0073 XMAL = EAL /26982,
0074 XME = ER / 10811,
0075 ¥MFE = EFE / 55847,
0074 XMNH3 = ENHZ / 17031,
0077 XMH2 = 0.
0078 XMCH4 = 0,
0079 XMN2 = 0,
0080 XMO2 = 0.
0081 EFS = 0.1
C *
C ¥  GAS IN DEEF WATER:? CALCULATED IN MOLL/KG.,
c X
0082 IF (BLTENF) 454,5
0083 4 6C = 24,
0084 60 TO &
0085 5 BC = 24,466+ (BLTEMF-25,)/298,15
0086 6 GRM = GLKT/GC/100,
0087 GMCO2 = GCO2%GRN4TCO2/44010,
0088 GHH2S = GH2SXGRM4TH25/34080,
0089 GMH2 = GH2XGRM
0090 GM02 = GO2KGRM
0091 BMCH4 = GCHAXGRM
0092 GMN2 = GN2XGRM
0093 BMNHI = 0,
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0094
0096
0097
Dova
00wy

0100
0101
0102
0103
0104
0104

0167
0109
011t
0113
0134
0115

0117
0119
0120
0121
0122
0124
0125
0126
0127
0128
0129
2139

0131
0133
0135
0137
0139

0141
0142
D143
0144
0145

L]

kK% WATCHL 7 %%

X

IF (FI1CO2.LE.0.0) GD TO 7

GMCO2 = P1C02/744010.

GMH28 = F1H25/34080,

FSMARS = PSMIL,

FI = PFOMX1.0197+1.,

STEMF | TEMPERATURE AS FUNCTION OF SAMPLING PRESSURL.
STEMP = 61,17692437,43343%PI1%%, I3333333416,21514%ALOG(RTD
H1 = SMENT(STEMF)

VLH1 = SLENT(STEMF)

X2 = (Hi- 100.,1)/52%.2

IF (TREF.GT.0.0) GO TO 8

81100 = XMSI/(1. - X2)

TREF ¢ STARTING VALUE FOR REFCRENCE TEMPERATURE, IF CALCULATED.
IF (TRUN.E@.4.) TREF = HNAK(XMNAsAMIK»1.414)

IF (TRUN,EQ,2.) TREF=1264,/(0,33-AL0G10(SI100))-272.15
IF (TRUN.HE.X.) GO 10 8

TREF =1522,/(0.,97-ALOG10(5T100))-272.15

ESYII = ESI/(1.-X2)

IF (ESIIVGE.495,) TREF=1498./(0.,92-AL0OG10(EI100))-273,135
*

IF (HOMJ.LE.O.) GO TO 9

HO = HOMJX239.01 I MEASUREDR ENTHALPY.

HOREF = SMENT(TREF)

IF (HO.LE.HOREF) 0O T 9

ENCODE (12,1000,ENTHAL)

YHLF = 1.

60 TQ 10

CONTINUE

ENCOLRE (13,31001,ENTHAL)
CYHLF = 0. : ,

HO = SHMEMT(TREF) I CALCULATEDR ENTHALPY.

HOWL = HO%0.004184

IF YHL

F » MEASURED [CNTHALPY IS USED,
IF YHLF

> CALCULATED ENTHALPY IS USED,

1.
0.
TRUN § TYPES OF REFERENCE TEMPERATURE USED.
IF (TRUN.EG.0.) ENCORE(13:1000.VTYPE)
IF (TRUN.ER.1.) ENCODRE(13,10025TYYPE)
IF (TRUNJEGR.2.) ENCORE(1351004:7TYPL)

IF (TRUN.EQ.3.) ENCORE(1351003,TTYPE)
IF (TRUNLER.4.) ENCODE(13,1003:7TYPE)

HEASURER TEMP.
ARBITRARY TEHE.
CHALCEDRONY TEMP.
QUARTZ TLENP.

NAK TEMP.

- tm e tme et

DUTPUT OF INFUT DATA,

WRITE(3+1204) ESCyDIVIS,HEADNyDRATE

WRITE(3,6000) SAMPLE,TEXT

WRITE(3:6006)

WRITE(3s5001)
WRITE(3y6002)PHMs FHTEMF TINFUT s TTYFE,ESTGCO2,ENAYBH2Es FEMALS,
1EKsGH2yHOMJsENTHAL »ECAB02, RISCHASEMG» GCHA, ECO2, GN2 s TEMPNL »
1ES04,CHEMOAsRESy TRESSEH2Sy CHEMOS EHFOTy TEHPOTSECLEF s XUFFL,
1GLKT s GLTEMP s EALyERs EFESDEPTH(1) s DHTENF (1) y AQUIFE (1) s ENHI S PHCD
ITCOsDEPTH(2) s DHTEMP(2) s AQUIFE(2) »CHEMOL» TCO2, DERPTH(2) »

IDHTENF (3) s AQUIFE(3) s CHEMOZ2» THZG
IDEFTH(A) s DHTEMF(4) s AQUIFE(4) s CHEMOZ» TNASREPTH(S) s BHTENF (5 5
TAQUIFE(S) » CHEMOG s DEFTH(SY s RHTENP (6) s AQUIFE (L) » DEPTH(7) s DHTENP (7 ) »

IAQUIFE(7Y s DEFTH(B) s IHTENP(8) s AQUIFE(B) » DEFTH(9) s DHTEMF(9) ¥

1AQUIFEC(?) s PICO2y DEPTH(10) s DHTENP(10) s AQUIFECLIQ) s FIHZS S DEFTH(11 )y
1OHTENF (113 sAQUIFE(11)



144
G147
0148

9150

2151
5152

S 3
W o

LS T

O SRS
- P S
i

[ Y
5 LB oo
£2 N oo~ LB b

0161
1162
2143
G164
0145

0184

G167
0143
L1489
Q170
G171
0172
20173
0174

i
Q173

177
0179
G180
0131
182
6183
0185
0126

21837
G188
139
01RQ
(1%l
0192
46193
G194
0196
0197

¥¥%k WATCHI

el

YHL = (HO-M1)/VLH1
¢ « TRCF
IF (YHLF.EG.1.,) GO TO 12
% CALCULATED ENTHALPY ONLY.
EHL = YHL
GHLL=0,
YLRO=0,
G0 1g 13
¥
¥ HEASURED ENTHALFY ONLY.
Hog = HO
HO = SMENT(TREF)
YLRO = SLENV(TREF)
GHL (HOO-110) /VLHO
QHL 1oLl -YHL} /(1. ~0GHL)
¥
PH = PHHM
CHF 10, %k (~FPHM)
' xJao STARTING VALUE FOR IONIC STRENGTH,
XA0 = XHNA+XMKL4 (XMCATXMMG) %4,
CALL COLEFF(OsFHYENP )
Call SPECIE(Oy-151)
CALL COEFF(GyPHTENF)
CALL SPECIE(i+«0+1)
AHL = AHISTOFAHCOILAHSHAOH L SNAHISHECAHCOISMENCOY
P(AHZSIOHACOTHASYSCACOI+EMGL0A %2,
CALL DISTR(Os050505035051AKF»JREF)
88 = (1.-&HL)
XJo XJakss
5CA SCA%SS
SMG SMG%Ss
SNA SNARSS
IHL XHLx (1, -YHL)
CaLL COEFF({QsTREF:
IF (TINPUT.GT.0.) GO TO 3%

[

T T
Pt

LA
28]

[

[ PR LI PR | B H

IF TINFUT IS GREATER THAN 0, =» REFERENCE TEMPERATURC USCL I&
HCASURED OR ARRITRARY.

B o 0 e B B 4

IF (YHLF,EQ.1.,) GO TO 15

¥ CALCULATED ENTHALPY ONLY.

CALL PHCALC(1,0+0)

FHO = PH

CALL SPECIE(1s-2:0)

CALL PHCALC(150,0)

IF (ABRS(PH-FHO)BTEFS) WRITE(356005) EFS
CALL SPECIE(L,-140)

GO T0 18

£ ¥.
{ ¥ MEASURED ENTHALPY ONLY.

15 AKCU2 = 1./(ZGCO2%¥PRH20)XAKF

AKH28 = 1.,/ (ZGH2SEPRI20) %AKF

CALL PHCALC(1y~1,0)

FHO = PH

CALL DISTRO1+140:0v-iv0+0sAKFTREF)

CALL SPECIL(i,~1.1)

CALL PHCALC{(1y-2s0)

IF (ABS(PH-PHO).GT.EFS) WRIVE(Ss6005) EFS
CALL DISTR(1s150915-1+0+0yAKFs TREF)

CALL SPECIE(1s-1 1)

[

-37-
4 ¥%¥
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¥XE WATCHI 3 k%X

C ¥
ni9g 164 IF (TRUNJER.4.,) TREF=HNAK(SNAySKsGNA»GK)
0200 IF (TRUNLEQ.2.) TREF=HCHA{SHASIO)
0202 IF (TRUN.EQ.3.,) TREF=HQRTZ{SHASIO)
$204 HO = SMENT(TREF)
D208 IF (YHLP.EQ.1.,) GO TD 18
C ¥ CALCULATED ENTHALPY ONLY.
0207 k SHL1=(HO-H1)/VLH1 ‘
0208 YHL=SHL1
0209 g0 TO 19
¢ ¥
¢ ¥ HEASURED ENTHALPY ONLY.
0210 18 YLHO = SLENT(TREF)
0211 GHL = (HOO0-HO)/VLHO
n212 SHLL = 1.-(1,-YHL)Y/{1.~CGHL)
G %
021319 38 = {(1.,-SHL1)/(1.~-8HL}
0214 A0 o= XJ0%s8
0218 5ChA = GCAXSS
02164 SMG = SHMG%GS
0217 SNA = GSNA%SS
D218 SHL = SHL1
021% IF {ARS{TREF-T0)-1,)30520+20
(220 20 1 = TREF
¢221 " Call COEFF{(QsTREF)
0222 IF (YHLP.ER.1.) GO 10 22
C ¥ CALCULATED ENTHALFY ONLY.
0224 OHL = DRHL%SS
0225 CALL DISTR(Os0s0s0y0s0s1sARFsTRER)
02264 CALL PHCALC(1+0-0)
0227 FHC = PH
0228 ‘CaLL SPECIL(1,-2401
0229 CALL PHCALCI1s0,0)
0230 IF (ARS(PH-PHO) .GTEPS) WRITE(3:6005) EPS
06232 CALL SPECIE(1s~1+02
0233 6o 1o 23
C ¥
C ¥ MEASURED ENTHALPY ONLY.
0234 22 AKC02 = 1.,/(ZGCO2%PRHZ0) XAKF
(235 ARH2S = 1, /(ZGH28%PRH20 Y KART
0234 CALL PHCALC(1s-1.0)
0237 FHO = FH
N238 CALL DISTR(is1s09ds-1+0:s0sAKFsTREF)
0239 CALL SPECIE(L:-251)
0240 CALL PHCALC(1s-1s0)
5241 IF (ABS(PH-FHO).GT.EFS) WRIVE(3,6005) EPS
02432 CALL DISTR(1s1+0s1y~1+050sAKFsTREF)
0244 Call SPECIE(L;~1:12
C ¥ '
n245 23 IF (TRUN.EQ.4,) TREF=HNAK({SNAsBK»BNAsGK)
0247 IF (TRUNLEQ.2.) TREF=HCHA(SH48IO)
0249 IF (TRUN.EQ.+2.) TREF=HUTZ(SH4SID
04251 IF (ARS(TREF-T1).LE.0.001) GO TO 24
0253 TREF = TREF 4+ (TREF-T1)/({(T1-TOY/(TREF-T1)~1,)
0254 24 HO = SMENT(TREF:
0255 IF (YHLP.EQ.1.) GO TO 25
C L3 CALCULATEDR ENTHALFY UONLY.
0257 SHL1 = (HO-H1)Y/VLH1
0238 THL=GHLL

0259 GO TO 26



0277
N278
027

0280
6281
Qg2
0284
0283

286
0287
0288
0289
0290
0291
0292
0293
0294
0294
0297
0298
n2ew
4300

0301
0302
0303
Q303

0304
0307
0308
0309
0310
0311
0312
0313
0314

[N B o]

a2

]

Lae B AN 45

[e]

L
L%

k% WATCHL

¥

¥ MEASURED ENTHALFY ONLY.
VLHO = GLENY(TREF}

GHL = (HOO-HO)/VLHO

SHLT = 1.-(1,-YHLY /(1. ~6HL)

X

88 = (1.-SHL1)/(1.,-8HL)
XJU = XJ0sxss

8CA = SCA¥SS

SH0 = SMG¥SS

SNA = BNAXSS

SHL = SHL1

CALL COEFF{QsTREF)

IF (YHLP.EQ.1.,) GO TO 32

¥ CALCULATEDR ENTHALPY ONLY,

BHL = DHL%SS

CALL DISTR(O0s0y050s050519AKFs TRE)
CALL PHCALC(14050)

FRO = PH

CALL SPECIE(1y-1y0)

SHL = 0., ,

CALL DISTR(1sis1x05050505AKFs TREF)
MRITE(I:6300)

CaALL COEFF(1sTREF)

CALL PHCALC(15050)

IF (ARS{FH-FHO) .BT.EFSY WRITE(Zy600%) EFS
CALL SPECIE(1s1+0)

G0 TO 33

*

¥ MEASURED ENTHALFY ONLY.

AKC02 = 1,/(ZGLO2%PRH20) RAKF

AKH2S = 1,/(ZGH2SXPRHZ0) KAKF

CALL PHCALC{1s-140)

PHO = FH

CALL DISTR(I+1s0y1y-15040sAKFsTREI)
CALL SPECIE(1:-141)

CALL COEFF(OsTREF)

CALL PHCALC(1,-140)

IF (ARB(PH-FHO)Y .GTEPMS) WRITE(Z,4005) EPS
CALL DISTR(1+151315150504AKF TREF)
WRITE(3,4007) AKF

WEITE(3Is6300)

CALL COEFF(-1sTREF)

CALL SPECIE(L:1s1)

¥

CHEMICAL GEOTHERMOMETERS DEGREES C. s CALC. FOR QUTFUT.
TNAK = HNAK{SNA,SKsGNASGK)

TCHA = HCHA(SH4SID)

IF (TCHA.GT.200.) TCHA = 999,9

TRTZ = HOATZ{(SH4SID)

T1000 = 1000./(TREF+273.15)
WRITE(3,800%) T1000»TATZy TCHA TNAK
CALL BALANC{(TREF)

AJOG = XJO
GHLG = GHL
SCAG = 3CA
SMGGE = 8HEB
SNAG = SNA

IF (NB.LE.0) GO TO 45

-39-

&

E2 % 4



-40-
¥k WATCHL 7 k%%

C %
C ¥  DEEF WATER BOILEDR AT A CHOSEN TEMPERATURE (ROTEMP).
C ¥
2316 HO = SMENT(TREF)
0317 VLHO = SLENT(TREF)
0318 D 40 I=1sNE
0319 IF (ROTEMF(I}-TREF) 39:40:490
0320 3% Hi = SMENT(EOTEMP(I))
0321 VLH1 = SLENT(ROTEMF(I))
0322 SHL=(HO-H1+GHLGX (VLHO-VLHI) ) /VLHL1/ (1, -GHLE)
0323 GHL=GHLGEGHL (1, -0BHLG)
0324 88 = 1,/(1.-8HL}
0323 Adl = XJOOkSS
0324 8CA = SCAG¥ES
0327 SHG = SHMGXSS
0328 SNA = ONAGESS
R CaLl CUEFF(O:BUTEMP(I))
0330 WRITE(3y6200) DIVIS,ROTEMP(I)sDATE
0331 ARCO2 = 1./(ZCUCO2%FRH20)KAKFS
332 AKH28 = 1./(ZGH28¥FPRH20)%AKFS
0333 CALL PHCALC(1.-1,0)
0334 FHO = PH
‘3 35 CALL DISTR(1:+1+0s0s-1s0y0yAKFS, ROTENMP(I))
2334 CaLL SPECIE(1:-2+1)
0337 Call FHCALC(1s-150)
0338 IF C(ABS(FH-PHO) JOT.EPSY WRITE(3s800%5) EFS
0340 CALL DISTR(1s1s151+15150,AKFSyROTENP(I))
0341 CaLL COEFF(-1,ROTEMF(I))
0342 CALL SPECIE(1s1,1)
0342 WRITE(3y6300)
0344 Cal.L BALANC(ROTENP(I))
0345 40 CONTINUE
0344 45 IF (NC.LE.0) GO 7O 1
L *
L %  DEEF WATER COOLED TO A CHOSEN TEMPERATURLE (COTEMFPI,
C L3 :
0348 XJo = XJOG
0349 3CA = SCAG
0350 8MG = GMGG
0351 SNA = GNAG
0352 0 30 I = 1sNC
03533 CALL COEFF(OsCOTEMR(IN)
0334 WRITE(3,6100) DNIVIG,COTEMP{I) DATE
0355 CALL PHCALC(1:0,0)
D356 FHO = PH
0357 CALL SPECIE(L+-2+0)
0358 CALL FHCALC{(1+0+0)
0359 IF (ARS(FH-FPHO) .GT.EFS) URIIE(J;éOOb) LFPS
0361 CALL COEFF(-1,COTEMP(I))
0362 CALL SPECIE(1s1,0)
0343 CALL RALANC(COTEMF(I})

0364 350 CONTINUE
0365 GO TO 1
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0386
(387
0388
Q389
Q390

03%1
0392
0393
0394

Q395

03948
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¥k WATCHL 8 %%k
FORNAT (7 (MEASURER) )
FORMAT ('’ (CALCULATED) )
FORMAT ( (ARRITRARY) /)

FORMAT (' (QTZ) ")
FORMAT (/ (CHA) "}
FORMAT (7 (NAK) ")

FORHAT (7 NAME 7 :/3%)

FORMAT (80A1)

FORMAT (‘1973125 5sI297 41247 )

FORMAT (7 DIVISION ? $/58)

FORMAT (7 HEADRING 7 1'+%)

FORMAT (’ INPUT FILE 7 t’s%)

FORMAT(IHI ALy " P4w’ s’ URKUSTYOFNUN  “54A1,15%X,80A15/6%, 1801+
1 7&6Xs115(¢7=")) :

FORMAT (Q,80a1)

FORMAT (’ QUTPUT FILE | ‘+4)

FORKMAT (1018.0)

FORMAT (4F46.051I3)

FORMAT (I3510F7.0)

FORMAT (B80A1)

FORMAT (I4)

FORMAT (2841

FORMAT (22A1/2281/2241)

FORMAT (1HOs5X,28A122X580A1)

FORMAT (1HO,3X:18HWATER SAMPLE (PPM),12Xs12HSTEAN SAMPLE)
FORMAT(’0 FH/DEG.C/ s SXsF2.251H/ 54,19 3Xs "GAS (VOL XD+ 19Xy
130HREFEREMNCE TEMF, DEGRELS CoF?41,13815/76%,4H8102:9X%,
1F9.258X93H302’10X&F9;2/6X:2HNA!11X;F9.258X&3HH28’10X&F9.2y8X!
130HSAMFLING PRESSURE BARS ARS.sF 9. 1/8% 1HK12X:F 9. 248Xy
12HHZ25 11X F 9, 258X J0HNISCHARGE ENTHALPY MJBUL/KGs 9. %1341y
1/76Xs 2HCAS 11X F9 258X 2H02: 11X, F 7, 298X PHRISCHARGE s 14X s 7HKG/SEC , »
IFP 1/6Xs 2HNG» 11XaF 2, 298Xy ZHCHA 10XsF S 276X ZHCO2 5 10XsFP 29 8)
12HNZ211X:F9,2: 8%y J0HMEASURED TEMPERATURE DEGREES CsF9.1/6Xy
13HE042 10X F2. 258X 22A15BXs 3OHRESISTIVITY/TENF, OUMN/REG.CaF2. 1y
11H/ sF4. 176X SHH28: 10X sF942+8X 522819 8X s BHEH/TENP . » 14X BHNV/REG.C s
IF® 29 1H/sFA 178X 2H0L s L1XaF R, 276X s 1HF s 12X F %, 258X

117HLITERS GAS FPER KG»

1/6Xy11HDISS, S0LINS sy 2XyF Q.29 8X» 16HCONDENSATE/DEG CrF & s 1H/ 54,1
1484 SPHMEASURED DOWNMOLE TENP, FLUID INFLOW/6X:2HALs11X:1 9.4,
144X 37HDEGREES C/METERS DEFTH (METERS)/6Xy1HRs12XsFY, 474X,
12HFEy11XsF9.4,8Xs 16HCONDENSATE (PPM) s 20XsF6.134X+76.1510Xs
1F64176Xs3HNH3y10X2F 9. 458Xy BHIFH/DEG W CoSXsF2, 29 1H/ sF4. 159X
1F6.134X9F6»1710X1F6r1/6X’22AI!8X93HCGE!10X1F?-2!14X5F6.1!
14XsFbe1510XsF6,1/6X522A198X s 3HH2S,10XsF 9,25 14Xy F 6. 154XsF 6,1,
110XsF6.1/78Xs 2281 s 8Xs 2HNAS 11XsF 9 25 14%sF 60 19AXsT 6. 1910KsF 60 1/76X s
130Xs 22015 14XsF60138XsF 6415 10XsF S 1/76X966XsF 6 154XsF by 1s10X,y
IF&1/78Xs66X9F 6015 4% 6. 1910%XF6.,1/6Xs30%,

126HCONDENSATE WITH NADH (FPM) s 10XsF6,124XsF6.1510XsF6.176X%,
130X, JHCO2y 10XsF P25 14X3F 6. 134%9F 6015 10XsF 6. 176X

130Xy BHH2E s 10X FR. 29 14X F 6. 194X FA . 110X F 6,10

FORMAT (‘0 CHANGE IN PH >/3F6.2)

FORMAT (‘0 FROGRAM WATCH1.")

FORMAT (70 GAS SOLUBRILITY MULTIFLYING FACTOR $'sF6.2)
FORMAT (‘0 CHEMICAL GEOTHERMOMETERS DEGREES C‘»15X,»

171000/7 DEGREES KELVIN =/4F6,2/1H055%s ‘QUARTZ' 14Xy
1F7.1/6Xs "CHALCEDONY ' sF7.1/6%y ‘NAK' y7XsF7,1)

FORMAT (‘1 ORKUSTOFNUN ‘3544815 15X,
1'DEEF WATER COOLED TO'sFé.1s‘ DEGREES €./ s/6X»18A19/6Xs115(=7))
FORMAT (‘1 ORKUSTOFNUN ‘1 54A1,15%,

17DEEF WATER BOILED AT‘sFé6.1y’ DEGREES Co'9/6Xr31BR1/6Xy115( " ="))
FORMAT (1H1s3Xs115('='))

CALL EXIT

END
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¥EX WATCHIZ 1 %%%

00G1 PROGRAM WATCHI

¥ ook kK

L ROUTINES CALLED? FUNC,COCFFsSPECIE,DISTRsPHCALCsBALANC
¢oo2 COMMON PHsPHISPHM CHP y DHL s XHL y SHL s GHL s YHL s YHLP s XJO s ARCO2 y AKHZS
noo3 COMMON TRUNL s TREF, TINPUTsFRsZFRsPRH20
G004 COMMON DMHZ2,DMCH4 s DMN2, D02 DMNHI s DMCO2, MMH2S » DS L DMNA» DMK
2005 COMMON DMCAyDMMGs DMFEy DMAL s INE04 s DICL « DNF s DME s DUPPL
0006 COMMON XMHZ2» XMCHA  XMN2 5 XMO2 5 XMNHI» XMCO2» XMH2S s XMS Ty XHUNA» XMK
0007 COMMON XMCAs XMMBs XMFE « XMAL s XME04 s XMOL » XNF» XMR» XUPPL
2008 COMMON GMHZ2,GMCHA s GMN2,yGHOZ GHNH3» GHNCO2y GHH28
D009 COMMON /DISSK/ ZH20s2ZHAGIOs ZHISIOZNANIS s ZHIROZ» ZH2C02, ZHCOZ

TZH2G»ZHG ZH2G04 s ZHE04 s ZHF s ZNACL » ZKCL s INASO4 5, ZKE04, ZCAB04A
AZMGS04,ZCACD3 s ZHECOZy ZLANCO s ZMGHCO s ZCADH s ZMGOH s ZNI40M» 2F 20H,
1ZF20H2y ZF20HI s ZF20H4 s ZF30H» ZF30H2, ZF SOHI» ZF 30H4 s ZF2CL ZF2CL 2,
1ZFACLyZF3CL25ZF3CL3, 2F3CLA 2V 2804, 2V 3504y ZALOH ZALOH2, ZALOHZ
1ZALOHA, ZALG0As ZALSORy ZALF s ZALF 24 ZALF 31 ZALF 45 ZALF S ZALF &

0010 COMMON /HENRYK/ Z6CD2yZ0GH28,26H2,2Z6CH4sZGN2,20602, Z0NH3

6011 COMMON /SFESIA/ SH»AOHsSHASI0sAH3SI0 AH28I0 SNANIS SHIRDT
1AHZE03 s BH2CDZ, AHCOZ s ACO3s BH2E v AHS» AS» SH25045 AHSD4, AGDY
Z8HF s AF yACL BNAYSKyBCA MBS SNACL » SKCL s ANASD4» ARSU4y5CAL04,
JOMEE04,SCACDI»SHGCOZ s SCAHCO s SHGHTD» SCADH » SHGON s BHHADH s SNH4»
45F 2+ 8F 3y SF20H SF20H25 AF20H3 AR20H4 s SF30H SFLI0K2» SF 30K,
GAFI0H4,8F2CL,SF2CL2,SF3CLsSF3CL28F3CLI s AFICLA ST 25048551504,
ABAL  SALOH CALOM2 s SALOHI, AALOH4 SALS0AAALSOR, BALF » SALT 2y SALF 3y
7AALF4vAALT S AALF O

0012 COMMON/GANMMA/GHCKS04sBF 25 GF2CL » GOHY 6F » GF 35 GAL » GHISI0, GLL s GF20H,
16ALCHGH281I0:ONAYGF20H3 2 GALOH2, GH2ROZ s 6K GF20H4 y GALOHA s GHLOZ
1GCA,GF30HGALEO4,BC03sCME s GF 30H2 s GALSOR, BHS» GCAHCD Y B 30H4 s BALF »
168, CHOHCE, GIF3504 GALF 2, GHB04, GEAOM s BFICL s GALF 4 G204, BHEOH
1GFICL2»GALF3sCNABDABNHASGF3CL4BALF 6

C RECLARE STATEMENTS.
0013 DIMENSION COTEMF(10),ROTEMF (107 >REFTH(11)yOHTENF(11)AQUIFE(LT)
0014 EYTE SAMPLE(ZO)sTEXT(B0)STTYPE(LD)
D015 RYTE CHEMO1(22)sCHENO02(22)sCHEMO3(22)
0016 RYTE ESC
0017 DATA EBSC /"33/
g0l BYTE DATE(18),DIVIS(4)sHEADR(BO) s CHAROsFNAME(20) »FNAKEZ {302
Q019 DATA CHARG 7767/ '
C ¥ :
0020 TYFE 1200
6021 ACCERT 5002s (DATE(K) sK=13+18)
0022 CALL IDATE (MONsIRYsIYR)
0023 ENCODE (12,3202sDATE) IYRsMONsIDY
0024 IF (HMON.LT.10) DATE(46)=CHARO
0026 IF (IDY.LT.10) DATE(?)=CHARO
0028 TYPE 1203
Q02¢ ACCEFPT 5002,DIVIS
0430 TYFE 1204
0031 ACCEFT 5002sHEAD
c FILES DEFINATIONS.
0032 TYFE 1205
0033 ACCEFT 12075I0:FNANE
0034 CALL FDBSET(1s ' READONLY’)
0035 CALL ASSIGN(1,FNAME,IQ)
0036 TYFE 1208
0037 ACCEPT 1207,1Q,FNANE?R

K038 CALL ASBIGN(I:FNAME2,IQ)



4039
4040
0041
0042
4042
(44
0045
Qh44
0047
G048
o049
GeEo
00%1
eo52
D053

GUE4

LA
W

nn
)

L3

[ B o T I )
o

L = = S
RV A B PO

L)
R e B S I

goal
0oR2

0081
0004
008s
Q004
Qoez7
00GE
QeHEe
094
G091
iR
QGi%l
Q024
0093
Qoed

0097

1

i1t

[ B

Lo

L I o]

READ (1,5001,END=99) SANPLE
READ (1,5002) TEXT

READ (155000)
REAR (155000
READ (155000)
REAR (1:5007)
READ (1+5000)
REAR (1,5006) NRs (ROTEMP(I)sI=1sND)
READ (1s50C6) NCs» (COTEMF(I)»I=1sNC)
REAL (1.3004) NAR '

o o111 I=1s11

DEPTH(IY = 0.

DHTENMP(IY = 0,

AQUIFEC(L)Y = 0,

CONTINUE

IF (NAR.EG.CY GO TO 3

ny 2 I=1,Na0

CHEMO1,CHEMO2,CHEMOZ

READR (1y3000) DEPTHLIDHTENP(I) »AQUIFE(D)

CONTINUE
TRUN ¢
IF (TRUMVEG.O.)
IF {(TRUN.EQ.1.)
IF (TRUN.ER.2.

IF (TRUM.EG.3.)
IF (TRUN.EG4.)

ENCORECL1351000,TTYRD)
ENCORE(13:1002,TTYFD)
ENCORE(1Z,1004,TTYPE)
ENCORE(13,1003yTTYPD)
ENCORE(12,1005 TTYPL)

X

% FFM CHANGED TO MOLE,
k-4

XSl = ESI/60085,

XMNA = ENA/22990.

XMK = ER/39102.

AHMCA = ECAS40080.

HMMG = EMG/24312,

AMGO4 = EGD4/95062.
XMOL = ECL/3uL4353,
AWF = EF/18998,
XMCD2 = ECD2/44016,
EMHLS = EH2G/34080.
AIMAaL = LAL/26982,
XME = ER/SI0O1L,
XMFE = EFE/S5847,
XMNHE = ENHI/17031.
¥

MH2 = ¢
XxMa2 = D
AMCH4 = 0,
AMN2 = 0

GMH2 = 0.
GHNH3 = 0.
GM02 = ¢
GMN2 = 0.
GMCH4 = 0O,
GHL = 0.

SHL = Q.

YHL =
EFS

[ I
o>
* -
ey

DNISCHA TEMPKE s PHM s FHTEMPYRES, TRES
ESIsENAYEKsECAIENGSECD2,E504
EH2GyECLEF s XUPPLsLAL s CRVEFD EHHZ

TYPE OF REFERENCE TEMPERATURE USELD,

TRUNs TINFUT SSTEMF s AKT s AKFSSEHPOT s TENPOT

MEASURID TENP .
AREITRARY JE
CHALCERONY TINP.
QUARTZ TEHWP.
NAK TEMP.

R
LEE I |

~-43-
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‘ ¥RX WATCH3 3 x¥k¥%
C *

& ¥ PRINT INPUT DATA.
o498 WRITE(3:12046) ESCHBRIVIS,HEADRSDIATE
D099 WRITE(Zs4000) SAMPLESTEXT
010¢ IF (SSTEMP.LE.300.) WRITE(3,6007) SSTENF
0102 IF (SSTEWPF.GT.200.) WRITE(Z,6006)
0104 WRITE(I 6001 FPHM s PHYENR s TINPUT» YTYPESESIHENASERSECAS RIGCHAS

1ENGYECO2 TEMPMEsESD4sRESs TRESSEH28sEHFOT s TEHPOT ECLSEF s XUPFLy
1EALsEREFE, DEPTH(L) s DHTENP (1) s AQUIFE (1) s ENHI,

IREPTH(2) s DHTENMP(2) yAQUIFE(2) s CHEMO1 s

TRERPTH(S )Y s IHTEMP (3 s AQUIFE(3) » CHENO 2,

IDEPTH(4) s DHTENF(4)» ARUIFE(4) y CHENKO 2
IDERTHCSY s DHTEMP(S) s AQUIFE(S) »

INEPTH(S) s THTEMP (4)» AQUIFE (&) y DEFTH(7) y DHTENF (7)) y AQUIFLE(? )y
IDEPTH(®) s GHTEMP (8) s ARUIFE(BY » REPTH( ) » DHTEMF (P )y AQUIFE(D) 5
JDEFTHOIQY sDHTEMFP(10) »AQUIFE(10) s REFTH(11) » DHTENMP(11) s AQUIFE(11)

C ¥
0103 FH = FHM
0104 CHP =10,k (-FHHM)
£ XJO0 ¢ STARTING VALUE TFOR IONIC STRENGTH.
0107 KO = XMNALXHME L (XMCATLMMGI %4 .
0108 CALL COEFF{OFHTENF)
G109 CALL SPECIE(Os~1y1)
211¢ CALL COEFF(OyFHTEMF
0111 CALL SPECIE(1:0»1)
T TG ¢+ STARTING VALUES FOR REFERCWCE TEMPLCRATURES.
112 IF (TRUMNGEQ.4.) TO = HNAK(XMNAsXMKs1,91.)
0114 IF (TRUNJEQ.2.) TO = HCHA(SHASIO)
4116 IF (TRUNWNE.3.) GO V0 10
o118 THh = 130%9.,/(0.41-AL0OG10(5HAGI0))-273.15
0119 IF (ESI.GE.4858.) T0 = 1164./(0.12-AL0G10(SH48TINY)~273.15
“ %
¢121 10 XHL = AHZBIDFAHCOZHAHSHADNHONAHISHSCARCOY SMGHEDY

1CAHZSTOHACOTIHAS FSCACTOTHSNBEOS I %2,

0122 TREF = TINFUT
01232 IF (SSTEMF.GT,TREF.ANDLTREF.GT.0,) GO TO 32
c % IF QEEP WATER HAS NOT ROILED AND REFERENCE TEMP, USED IS
C ¥ MEASURED OR ARRITRARY THEN GO 710 32,
C
0125 IF (SSTENF.BT.300.) GO 10 32
£ * IF DEEF WATER HAS NOT BOILEDs GO TO 32.
C
0127 CALL COEFF(0»SSTENF)
2128 CALL FHCALC(1:140)
1129 CALL BPECIE(1s-1s1)
0130 CALL COEFF(0sSSTEMF)
0131 CALL PHCALC(1+1:0)
0132 IF (TREF.GT.0.) GO TOQ 31
C ¥ IF REFERENCE TEMP. MEASURED OR ARRITRARY GO TO 3i.
C
0134 CALL SPECIE(1s-1,1)
Q133 IF (TRUN.EQ.4.) TO = HNAK(SNAs3K:GNAsGK)
0137 IF (TRUNJER.2.) TO = HCHA(SH4SIO)
0139 ) IF (TRUN.LEG.Z.} TO = HATZ(SH4SIO)
0141 IF (TO.LT.SSTEMP) GO TO 32
G ¥ IF TO IS LOWER THAN SSTEMP => OEEP WATER HAS NOT BOILEDR,
C
0143 IF (TRUNLEQ.4.) 10 = HNAK{(XMNA»XMKs1.514)
0145 IF (TRUM.EQ.2.) TO = 1264./(0.,53-AL0G10(SHASIN))}-273.13
0147 IF (TRUN.NE.Z.) GO TO 20
0149 IF (ESIWLT.695.) TO = 1522./(0.97-AL0010(SH48I8))-273.15

0151 IF (ESI.GE.695.) TO = 1498./(0.92-ALOG10(SH48ID))-273,15



0133
0154
0138
01364
187
0158
0146
G141
0142
01463
G164
[1a5
0166
01467
0148
149
2170
il
0172
2173
0iv4

u1ee
D204
0201

202
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02454
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G207
ozo8
9549
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0213
0215
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[
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KRR WATCHZ 4 ¥y

XJeG = Xdo
SCAG = GCA
SHGG = SHG
CHFG = CHP
CONTINUE

IF {TINFUT,GT.0W) TO = TINPUT
HO = SHMENT(TO}

Hi = SMENT(SSTEMP)

VLHL = SLENT(SSTEMF)

SHL = (HO-H1)/VLHI

YHL = 8HL

CALL DISTR(1+0+050505050,AKFySSYENF)
GOTe 33

CONTINUE

CALL DISTR(Ds0,050,0:051+sAKFs0.)
S8 = (1.-68KL)

DHL = XHL#EGS
XJd0 = XJ0%GS
SCA = SCA%ES
ol = SHEXES

IF (TINPUT.3T.0.) GO TO 34
i TINPUT GRCATER THAN 0. =3 REFERENCE TENF, MEASUREDR OR ARDITRARY.

CALL COEFF{0sTO)
CALL FHCALC(1s0:0)
CALL SPECIE(1y-240)
CALL FHCALC(1,0+0)
CALL SPECIE(Ls 1,00
FOOTRUNCEG.4.) TREF
IF (TRUN.LCQ.2.) TRCF
IF (TRUM.EQ.3.) TREF
T1 = TREF
IF (8BTEMP.GE.TREF) GO 10 35 :
¥ IF SSTEHMP GREATER THAN VYREF => DEEF WATER HAS NOT ROILED.

HNAK(GNA»SIKs GNASGK)
HCHA(GH4510)
HBTZ(SHABIO)

[ B 1]

HO = BMONT(TREF)

SHL = (HO-H1)/VULHL
YHL = SHL

40 = XJ06

ECA = GBCAG

SHG = BMGG

CHP = CHPG

CALL COEFF{G,88TEMM
CALL DISTR(150:05120:050sAKFSSTENF

88 = (1.,-8HL

XJO = XJOG%GS
DHL = XHL%8S

SCA = SCAGXES
SMG = BMGORES
3

CALL COEFF{0sTREF)
CALL PHEALC(150,0)
CALL SPECIE(1,-2,0)
CALL PHCALT(1,0y0)
CALL SPECIE(1y-1,y0)
IF (TRUN.ER.4.) TREF
IF (TRUN,JEQ.2.) TREF HCHA(SH4SIL)

IF (TRUNLEQ.3.) TRIF = HGTZ(SH43ID)

IF (ARS(TREF-T1).LE.0.001) GO TO 36
SIHCOR = (TREF-TL)/((T1-TO)/(TREF-T13-1,}
IF (BIHCOR.GT.2,0) WRITE(3,4020)

TREF = TREF4SIHCOR

HHAK{SNA» S BNASBKD

Hoioh
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¥E¥% WATCH3 5 xxx%
F EMF.GE.TREF) 80 10O 34&

T
STEMF BE, TREF =3 DEEP WATER HAS NOT BOILELD.

{88
IF §

HO = SMENT(TREF)

SHL = (HO-H1X/VLHL
YHL = SHL

8CA = SCAG

SME = GMGEG

¥XJo = XJog

CHF = CHFG

CALL COEFF(QsSSTEHP)
CALL DISTR{1+05151+0+0505AKFsSESTENP)
88 = (1.-GHL}

XJ0 = XJOGXBS

DRL = XHL#GS

SCA = SCAGXRGS

SHE = SHEOXRES
C ¥

3é Cal.l, COEFTI{GsTREF)
CALL FHCALC(1:0,0)
CALL SPECIC{1s-1s50)
SHL = Q.
CALL DISTR{151s1+0505050+AKFsTREF)
IF (SESTEMPNE.?99.) WRITE(Is4008) AKF
¥ CAS SOLURILITY MULTIRLYING FACTOR (AKF)Y» ORLY PRINTED
e ¥ IF DEEP WATER HAS ROILED.

WRITE(3+6200)

Call COEFF(1sTREF)

CALL PHCALC(1+050)

CALL SPECIE(1,1.0)
G CHEMICAL GEOTHERMOMETERS FOR QUTPUT.

TNAK = HNAK(SNA»SKsONAYGK)

TCHA = HCHA(SH4SID)

IF (TCHA.GT.200,) TCHA=999.9%

TRTZ = HATZ(SH45IQ)
C * :
T1000 = 1000, /(TREF+273.15)
WRITE(Is6009) T1000sTATZs TCHA TNAK
CALL BALANC(TREF)

o3

XJ0G = XdJdo
8CAG = SCA
SMGG = SMEG
SNAG = SHA

IF (N8.LE.O) GO TO 45



02862
02463
0264
0265
0246
0267
(248
G269
Q270
0271
G272
4273
D274
G275
0276
G277
g7
G279
0280
0281

L W
(282

283
0285
0286
4287
5288
0289
0290
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0293
0294
0295
0294
0297
0298
0299
0300
0301
0302
0302
0304
0304
0307
0308
0309
0310

45

30

XkR WATCHZ

%

X REEF WATER BOILED AT A CHOSEN TEMPERATURE (BOTEMF) .
*

HO = SMENT{TREF)

RO 40 I=1sNE

IF (BOTEMP(ID-TREF) 29,40,40

H1 = SHENT(ROTEMF(I)N)

VLH1 = SLENT(ROTEMP(I))

SHL = (HO-H1)/ULHL
GHL = SHL

88 = 1./(1,-8HL)
XJ0 = XJOG*8S

SCA = BCAG%SS

SMG = GMBGRSS

GNA = BNAGXSS

CARLL COEFF(OsROTEMF(IN)

WRITE(326200) DIVISyROTEMP(I)sDATE

ARCR2 = 1,/ (ZGCO2%FRHZ2D)IKAKES

AKH28 = 1,/(Z6HZ28%FRH20Y¥AKFS

CalL PHCALC{1s~-1,0)

FHO = PH

CALL DISTR(1s1+0s0s~i50:0+AKFSsROTENP(I))
CALL BPECIE(1,-2s1)

CaLL FHCALC(1s-150)

IF (ARS(PH-FHO) .GT.EPS) WRITE(I»60035) EPS
CALL DISTR(1s1s1s1s1s1,0sAKFSsyROTENP(I))
CALL COEFF(-1+ROTEMP(IN

Call SPECIE(1s1s1)

WRITE(3s46300)

CALL BRALANC(ROTEMP(IM)

CONTINUE

IF (NC.LE.O) GD TO 1

¥ DEEF WATER COOLED TO CHOSCN TEMPERATURE (LOTEMF) .
¥

X0 = X106

SCA = BCABG

SHG = BMGG

SNA = BNAG

D0 50 I=1,NC

CalL COEFF(0,COTENRP(IN)
WRITE(Z2,6100) DIVIS,COTENP(I)sDATE
CALL PHCALC(14040)

FHO = PH

CALL SPECIE(1,-2:50)

CaLL PHCALC(1+0,0)

IF CABS(PH-PHOYGT.EPS) WRITVE(Z,6005) EPS
CALL COEFF(-1,yCOTEMFLI))

CALL SPECIE(1s150)

CALL BALANC(COTENMP(I))

CONTINUE

G0 TO 1

-47-
& Bk¥
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2333
0334
0335

0336
337

0338
0339
0340
0341

0342
0343

1600
1002
1003
1004
1005
1200
1202
1203
1204
12035
1204

1267
1208
5000
5001
5002
5004
3004
3097
6000
6001

40035
6006
6007

4008
6009
6020
6100

6200

6500
99

¥R WATCHI 7 k%%
%  FORMAT SECTION.
FORMAT (7 (MEASURERY )
FORMAT ( (ARRITRARY) )

FORMAT (7 (QTI) )
FORMAT (7 (CHA) )
FORMAT (7 (NAK) ")

FORMAT (7 NAME 7 1/»%)

FORMAT (7197512 /125"y 1287 )

FORMAT (7 DIVISION ? 179¢%)

FORMAT (7 HEADRING 7 17»%)

FORMAT (7 INPUT FILE ? 1/5%)

FORMAT(IHI ALy "P4W’ ORKUSTOFNUN  '54A1515X80AL1, /46X 1841,
1 6411507 ="11

FORMAT (Rs80A1)

FORMAT ( OUTRUT FILE § ‘%)

FORMAT (10F8.0)

FORMAT (28aA1)

FORMAT (80A1)

FURMAT (14)

FORMAT (I3410F7.0)

FORKAT (22A1/22A41/22A1)

FORMAT (1HO»5X,28A142X,8041)

FORMAT (0 WATER GAMPLE (FPM) /124 12HETEAN SANPLE/1HOS
15X QHPH/DEG . CH OXoF 2.2 1H/5F 4,1 IXs 11HBAS (VDL X)X 519X,
130HREFERENCE TEMF. BEGREES C+F92.1513A15/76X54H8T02,9Ky
1IF9. 28Xy JHCO2» /76X s 2HNAY 11X F 9 24 BX s JHH28 427Xy
130HEANPLING PRESSURE BARS ARS. s /76Xy IHKs12XsF9,2,8Xs
12HH2 28X 30HDISCHARGE ENTHALFPY MJOUL/KG»
176X 2HCA» 11X F 9,285 2H02 28X, YHOISCHARGE » 14X, THKG/SEC  »
1F? . 1/6Xy2HMGy 11X F P 3y B s SHCHA » /86X ZHCD25 10X F 2, 258Xy
12HNZ2» 28Xy JOHMEASUREDR TEMPERATURE DLCGREES CyF941/6%y
13HE04510XsF Q. 22 38Xy 3OHRESISTIVITY/TENF, OHHW/DEG.CoFR 151/
14, 176X THH28» 10X F 9 25 SBAs QHEN/TENP » 5 14X QHMV/REG CoF 9. 3y
TIH/sF4, 178X 2HCL  11XsF R 276X s IHF » 12X5F 2, 258Xy 'LITERS GAS FER ‘»
V7RG /76Xy 11HRTSS SOLIRG s 2X9F 9425845 16HCONDENSATE/REG . Cr 17Xy
13YHMEASURED DOWNHOLE TEMP, FLUILD' INFLOW/6Xs2HAL 11X F 904y
144X A7WDEGREES C/METYERS REFTH (METERSI/6Xs 1HBY12X:F 2.4/ 6%
12HFEs11XyF 9,4, BXy 16HCONDENSATE (FFM) s20XsF6,154XyF6,1910X,
1960 176Xy JHNHS s 10X 19 45 BX s BHPH/REG . Cr 28Xy
IF6.194XsF6,1010XsF6,1/6X922814BX s JHC02: 23X 601
1441601y 10XsF 60 1/6X228158Xs 3HH2S334sF 641 44%5F 641y
110XsF6,1/76X, 22A1 s BXy2HNARY 34XsF 6,15 4XsF 615 10X F 6. 1/0Xy
166497641049 Fo 15 10XsF6 1/6X0686XsF 6+ 154XsF641510Xy
IF6 178X 68XsF b 108X F 6015 10XyF6,1/76Xy20X%s
1Z26HCONDENSATE WITH NACGH (PPMYs10XsF6.154%sF6.1510%:F6.1/6%y
130X 3HCO02, 33X FA 194X F64 14 10XsF b, 1/6Xs
130Xy IHHZ8 s XX F6. 194X F 6. 15 10X5F 4, 1)

FORMAT (70 CANGE IN PH >7yF6.2

FORMAT (’0 FROGRAM WATCHZ2, )

FORHAT (70 FROGRAM WATCH3. s15X,

1"TEMFERATURE FIXING STEAM LOSS‘sF8.1,‘ BEGREES C*)

FORMAT (/0 GAS SOLUBILITY MULTIPLYING FACTOR !’:Fé6.2)
FORMAT (/0 CHEMICAL GEOTHERMOMEVERS NEGREES C’s15Xs

171000/7 DEGREES KELVIN ='yF6,2/110s5Xy ‘QUARTZ ' »4X,
1F70 178X 'CHALCEDRONY ‘s F7.1/76Xs 'NAK s 7¥sF 7. 1)

FORMAT (/0 SIHCOR > 2,0

FORMAT (71 ORKUSTOFNUN 7y 4A1515X, 'DEEP WATER COULEDR 7O/
1F6+1s" DEGREES C./s/6Xs1BA1s/6X115(/="))

FORMAT (‘1 ORKUSTOFNUN  “54A1,15%, ‘REEP WATER ROILEDR AT',

1F&.1s7 DEGREES C. 9/6Xs1BA1,/6Xy115(7="))
FORMAT (1H1,5Xs115('="}}

CALL EXIT

END
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GO0l FUNCTION SMENT(TENP)
C ¥ ENTHALFY FUNCTION (IN KCAL/KEG)
C *
G002 T = TEMP#0.01
GGoZ T2 = THT
0004 T3 = T2%T
¢oou 8HENT=“78.8827+176.54723*T~33-184?6*T245,89852¥T3+29.69?11JT
400 RETURN
Q007 END
0001 FUNCTION SLENT(TEMPM)
C F 3 LATENT HEAT FUNCTION (IN KCAL/KG)
C 4
0062 T = TEMP%0.01
2003 T2 = T¥7T
Go04 T3 = T2%7
2005 SLENT=?65.80321"228.18717#T+77.445?7#T2~15.6887$T3w60.5441/T
000é RETURN
GGo7 END
4Qo1 FUNCTION HNAK(XNAYXKs XGNA»XGK)
C S Ne / Kk Geothermometer (in desd, ).
" ¥
4anz HNAK = 273,15
LIS TERA FALLO = ALOGIO(XNAXXEHNA/ (XKRXXEGKY)
Go04 20 I=1,10¢0
000G DIF=(0,1144859.J/HNAK-0,112746%ALOG(HNAK) ~FALLO Y XHNAK/ (0. 143704
1859 . 3/HNAKD
GO04 IF {ARS(DIF),LT.0.1) GO TO Z0
430 HNAK = HNARIRIF
o00% 20 CONTINUE
G010 WRITE (34403 1

0011 40 FORMAT (’ ITERATIONS WHILE DECIDING *NAK-TEMF® KORE THAN s143
0012 390 HNAR = HNAKSDRIF-272,1%5

£013 RETURN
3014 ENE
0001 FUNCTION HCHA(SI)
C *  CHALCEDNONY GEOTHERMOMETER 25 - 180 DEG.C.
C ¥
0002 HCHA = 1101,/(0,11-ALOG10(SI))~273,15
0002 RETURN
0004 END
0001 FUNCTION HRTZ(SD)
C ¥ QUARTZ GEOTHERMOMETERS,
c X |
0002 HRTZ = 1309./(0,41-ALDG10(SI))~ 273,15 ! (0-250 DEG.C)
0003 IF {HATZ.LT.250,) GO TO 10
0005 HOTZ = 1144./(0,12-ALDG10CST))~273,15 ! (250-300 DCG.L)
0006 10 CONTINUE
0007 RETURN

4008 END
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0001 SURRQUTINE COEFF (INDy TEMF)

C 1332393333393 ¢+3323 330283240
0002 COMMON PHsPHI PHMy CHP s DHL s XHL » SHL s GHL s YHL » YHLP» XJ0 5, AKCO2 s AKH2S
0003 ‘ COMMON TRUNs TREFs TINPUTFRyZFRyPRR20
0004 COMMON DMHZ BMCH4» DMN2, DHO2 s DMNHI DMCO2,; DHRZG, IMET s RHNA» MK
0005 COMMON DMCAs DIMMG DMFE s DMAL » DME04» DMCL » DMF s DERy DUPPL
4004 COMMON XMH2» XHCHA + XHN2» XHO2 s XMNH3 s XNCO2s XMHZS » XMET s XHNAs XHK
0007 COMMON XMCA» XMMG» XMFL » XMAL » XHE04s XMCL s XHF 5 XMB s XUFPPL
4008 COMMON GMH2yGHCH4 s GMN2 .+ GMO2y GHNHI s GUCO2, GMH2S
0009 - COMMON /DISSK/ ZH20sZH4810sZHISI0 2NAHIS s ZHIROZ ZH2C03, ZHCO3

1ZH2G8 s ZHS» ZH2304 ZHEB04s ZHF » ZNACL » ZKCL s ZNASO4, ZKS04» ZCASO4S
1ZMGS04,ZCACOZy ZNGCOZ» ZCAHCO: ZMGHC Oy ZCAOH» ZMGOH s ZNHAOK s ZF20Hy
1ZF20H2y ZF2043y ZF20H4, ZF30H»ZF30H2s ZF30H3y ZF SOH4A s ZF2CL s 2172012
1ZF3CLZF3CL2sZFICLIs LFICLAVZF 2804, ZF25045 ZALOH ZALOHZ » ZALONHZ
1ZALOHA ZALSUA ZALSORS ZALF 2 ZALF 25 ZALF I ZALI 4, ZALFS ZALT S

0010 COMMON /ZHENRYK/ ZGCQ2yZGH2S,2GH2, ZGCH4,Z0N2, 2602y ZONHI

140 B COMMON/GANMA/GHyGKB04,6F2,6F2CLyGOHy GF s BF 3+ BAL s GHISI0»GLL » GF 20y
1GALOHGH28I0 s GNA» CF20H2y GALOH2, GH2R03Z s GKy BF20H4 s GALDOHA »GHLOZ s
1GCAsGF3I0H,GALS04,0C03,6MGsGF30H2 GALBOR, GHE s GCAHCO s GFI0H4,0ALT
168y GMGHCOYGF 2504, GALF 2, BHE04sGLADHsBFICLyGALF 46504 GHEUH
16FICL2»GALFSsGNASD4, GNH4CBFICL4,0ALFG

0012 RIMENSION Z(53)
2013 CQUIVALENCE (Z(1)sZH20)
0614 IF (INDLEQ.-1) BO T0 20
0014 TA = TEWP4H273.15
{017 TA2 = TAXTA
4018 SARTTA = SERT(TA)
001e ALOGTA = ALDG(TA)
0026 : BA = CXP(EXP(-12,74140.01875%TAY1TA/219.0-1,3622)
0021 EFSQ = JO3,7HEAP(~EXP(~12,7414TA%0.01873)-TA/219,)
0022 TC = 642,27
G023 A = TC-TA
G324 FRH20 = ALOGIO(21B.167) - A/TAK{(3,24631340,0414113%4
1 17, 515048B4E-9XAXX I+, 564440 - 11%A%%4) /(1,41 ,37944810-2%A))
C ¥
C ¥ LOG DISSOCIATION CONSTANTS AS FUNCTION OF TEMPERATURE.
c ¥
2023 ZH20 = B84.,40540.000008321%TA2-6552,8/TA-13,4095%ALDCTA~
1 224,92%RA/TA
0026 ZH4BI0 = -2548.46/TA~0.0000153464%TA2
0027 ZHIBIO0 = 5.368~-0.019996%TA-3320.1/TA
0028 INAH3E = ~26%,5/TA-0,0000027143%TA2
0029 ZH3R03 = 36.049-2622,6/TA-6,4102%ALUGTA
0030 ZH2C03 = 6.,381--0,01913%TA-2107.1/7A
2031 ZHCO3 = 4,401-0,020355%TA-2588.,7/TA
0032 ZH28 = 1,203-19%6./TA~,00001754%TA2
0033 ZHS = ~12,092-1501,8/TA15234./TA2
0034 ZH2504 = 0,3B4141422,6/TA~0,3841%ALOGTA
0035 ZHS04 = 5.,118-0.017928%TA-528.5/T4
0036 ZHF = 2,032~,0126428TA-420,/TA
0037 INACL = 725,741,055602%XTA~.00057508%TA2-192,4831%ALOGTA+
1 57260.8/TA-7507848,/TA2+428,85%RA/TA
0038 ZRCL = -205316,12/(EPSO%XTAY-106618./TA241138.5/TA
Q039 INASD4 = -0,4441204,2/TA~0.00000529946KTA2
0040 ZKS04 = -0,933-397,.80%BA/TA+431,5/TA
0041 ZCASD4 = 2.935-,01229%TA-677.1/TA
0042 ZHGS04 = -7,62442122,9/TA-157050,/TA2
0042 ZCACD3 = ~1,455-41.,1/TA~,00001741%TA2
0044 ZHBCOT = ~1.064-234./TA~,00001273%TA2
00435 ZCAHCO = 23,702-101,/TA~4,27952%AL0DGTA
0046 ZMGHCO = ~0,464-33.5/TA-0.,0000055534%TA2



2047
2048
0049
RO50
Ga51
Q052
¢033
0004
GGRS
054
GOS7
Q058
G059
GO4a0
4061
LOs2
00463
00464
G463
(E0F.Y)
GR&7
0068
naee
GO70
4071
Gu72
4073
0074
573
G074
en77

2078
0079
cogo
081
anee
4083
2084

0085

G086
40687

0088
0089
0090
0091
0092
0093
094
0095
0096
00%7
0098

b

'}

£

ZCAOH = -0.39412,/TA-0.000007113%TA2
IMGOH = ~22.858|°"44 4/TALO.0SP03%TA- 0. 0C0061604%TAR
INHAOH = ~32,195481.9/TA~0.0163474TA45.8134%ALOGTA- 321, 92%RA/TA
IF20H = 2.B45-1129,2/T4-0.,012447%TA
ZF20H2 = ~1,0086~197.7/TA~0.000012043%TA2
ZFZ20H3 = ~1,098+423,8/TA-0,000013093%TA2
LF20H4 = 0,303-67.0/TAL0.000003616%TAZ
ZF30H =2+ 2402040, /TA-0, 000026081 %TAZ
ZFI0H2 = -2.216-1408.4/T4-0,.000026436%TA2
ZF30H3 = ~1,418~13%0,3/TA-0,0000146972%TA2
ZF30H4 = ~0.396-1330.4/TA-0,000007108%TA2
ZF2CL = 0,89541372,4/TA-0,.89536XAL0OGTA
ZF2CL2 = 3,22849784,3/7A-3.22811%ALOGTA
ZFICL = ~1.,7364630.1/TA-0,000020778%7TA2
ZF3CL2 = -0.167-71.1/TA~0,000001997%TA2
ZFICLE = -0,1674+400.,8/TA~0.,000001997%TAR
ZF3CL4 = ~0.1674673.1/TA-0,000001997%TA2
IF2504 = -0,626-270,9/TA~0.000007468%TA2
ZF3504 = -2,0754+42.5/TA~0,000024834%TA2
ZALOH = ~L038? “1293.8/TA~0.000028492%TAZ
LALOHZ2 = f169-1291,.2/7A-0,000023873%TA2
LALIHZ = "1.082*175?,3/TA“0.000012?06#T92
ZALOH4 = -7,161-471.,4/TA+0,0000231465%TA2
ZALBOA = ~1.,124-207.1/TA~0.000012405%TA2
ZALBOR < -0.385-204.9/TA-0.,000006983%TA2
IALF = ~1,85-941.3/T4-0.000022071%7A2
aLFe 1.305-747.9/TA-0,000017956%TA2
IALFL = ~1,004-G5%1,0/TA~0.,000011971%TA2
IALF4 = -0.5375-356.4/TA-0,000006853%TA2
ZALFS = -0.,262-241.8/TA-0,000003114%TA2
ZALTS = 0.,146-237.0/TAL0,000001746%TAR
¥
¥ LOG HEMREY'S CONSTANTS
L3
Z6C02 = ~10.60641903.8/TAL0.009294XT4A
ZOHZE = -9.,89441825.3/TA+0.,0093021T4A
ZGH2 = -5,8124593.7/TA40.000007207%TA2
ZGCH4 = ~11.,90241716.8/TAL0.010981%TA
ZGN2 = 16,0B+6874.,6/TA-731 .91 %SURTTA/TA
L6032 = 14,83416333.3/TA-685,78%5QRTTA/TA
ZGNHI = 26, 47”5790 9’TA4404.&5*BA/TA -4,8233%ALDGTA
*.ﬂ...,...._........_. c-—— . @ ton e 1a 0 e et oo ramn o e ae he eaa s aae e e enr et et e tes e
ZFRFE = ~280%. 046+1949 44#BA/TA+404»93°9¥ALDEfﬁ}188}”8. LT

112843398.,/TA2-0.000281703%742
IFRH2S8 =
ZFR = ZFRH28 - 4.3IFRFE

F+543-14637,0/TA-0.0000244639%TA2

¥

X RECIFRDCAL QF DISSOCIATION CONSTANTS,
% ‘ .
0o ?:I=1+33

ZCIY = 100k%(-2(I0)

IFR = 10.%%X(-ZFR/8.:)

FRH20 = (10.%%PRH20)%1.01325
ZGC0O2 = 10.%%ZGC0O2/55.52

ZGH28 = 10.%%ZGH25/55.52

ZGH2 = 10,¥%ZGH2/55,52

ZGCH4 = 10, ¥¥ZGCH4/55,.52

ZGM2 = 10.¥XZBN2/55.52

2602 = 10.%%Z602/55,52

ZGNH3 = 10,%%ZGNH3/S5,52
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0099
0100
6101
0102
0103
0104
0105
0106
Q107
4108
0109
0110
2111
2112
0113
1114
G118

16
117
1118
0ite
4120
0121
45122
0123
3124
4123
4126
0127
6128
012¢9
0130
0131
0132
0133

0134
01335
0136
G137
013e
0139
0140
0141
0142
N143
0144
0145
0144
0147
0148
014%

RO

%]
bt

r P3
ia P

e By Be RN
oo

mo

XX COEFr

ACTIVITY COEFFICIENTS DECIDED FROM TEMPERATURE AND

¥
X
¥ IONICSTRENGTH
X
T

= TEMPX0.01
T2 = T¥T
T4 = T2%T2
Té = T4%T2

AGA = J503145+4,105305%72-.0108208T4+.000945%14

WITH DEBYE~HUCKEL EQUATION.

BGA = .32342+.018005%T+.00117%T24.,0000152T6
XJOS6 = SART(XJ0)

AGX

AGA % XJOSQ

RGXJ = RGA ¥ XJ0SQ
IF (TEMP-200.) 21521422
BOORT = 0.0472 - (175.,~-TEMP)IXX2%3,0040B16E-7

GO ro 28

[F (TEMP-275.) 23s24,24
BOOT = 0.,027208772%AL0G10(275.-TEHP) -

GO TO 28

RROT = 0.0

ROGT = RDOTxXJO

¥

% -L0G ACTIVITY COEFFICIENTG.

¥

GHASIO = AGXJ / (1.+C4.0%BGX1)) 4 RDOT
GK = AGXJd / (1.4(3.0%REXJ)) + RDOT
GHS = AGXS /7 (1.4(3,.5%BGXJI) + RDOT
GH = AGKJd / (1.4(9,0%RGXJ)) + RROT
GHZERO3 = ABXJ / (1.+(2.5%RGXJ)) 4 ERDOT
GCAHCO = ABXJ /7 (1.+(&6.0%RGXJ)) + RDOT
GMGOH = AGXJ 7/ (1.4(&.5%BGXJ)Y) | LDOT
GHE04 = AGXJ 7 (1.4(4.5%BGXJ)) + RDOT
GF20H = AGXJ 7/ (1.+(5,0%REXJ)) + EDOT
GF30H4 = AGXJ 7/ (1.4(5.4%BGXJ)) + RO
G& = (AGXJ%4.) / (1.4(5,0%BGXJ)) +
GCA = (AGBXJR4.) / (1.+(6.0%RBXD))
GMG = (AGXJ¥4.) / (1.4(B.OXBGXD)) +
GSU4 = (AGXJ%4.) / (1.+(4.,0%BGX)Y) +
GH28I0 = (AGXJ¥4,) / (1.4(5,4%RGX.))) +
GCO3 = (AGXJ%4.) / (1.4+(4,5%R6X1)) ¢
GF3 = (ABXJX9.) / (1,4H(2,0%BGXJ)) +
GALFS = (AGXJ%%.) / (1.4(4.3%BGXDY)Y 4
b 4

¥ ACTIVITY COEFFICIENTS.,

¥

GNA = BH3SIO

GK = 10.¥%%(-GK)
GEA 10.%%(-GCA)
GHG 10 %% (~GMG)
GHCO3 = GH38IO
GCO3
G804
GHS = 10.%%(-GHS)
08 = 10.¥%%(-08)

nou

GCL = GK
GF = GBHS
GH = 10.%x (-8
GOH = GHS

10, %% (-BC03)
10, k% (--G304)

GH3SI0 = 10.%%{(-GHZBIW)

GHZRO3 = 10.%%(-GH2BOD)

GNH4 = GH2RO3

4,018116E-3

RDOT
RROT
ROOT
8RAT
BDOT
8007
RDOT
RLOT

kA

X



2150
D151
0152
0153
0154
01858
0156
G157
0138
0159
0140
0161
0142
01583
4164
0145
0146
0147
0168
0169
2170
171
0172
0173
G174
4173
0176
017?27
4178
5179
01RO
2181

¢ig2

0184

01835

0187
6188
018y
0190
0191
0192
0123
0194
D1%3
0196
0197

o198

0199
0200
0201

e ]

for B B wr ]

Ll

k%% COCFI 4
GHZ3TI0 = 10.%%(-QH25ID)
GCAHCO = 10.%%(-GCAHCD)
GCAQH = GCAHCO
GMGHCO = GH3SIO0

GF20H = 10.%%(-GF20H)
GMGOH = 10,k (-GHEOMW)
GHE04 = 10.%%(-GHS04)
GFZ = GCa

GFI0KH = 08

GF3 = 10.%%(~EF3)
GF30H4 = 10.%%(-GF30H4)
GNASD4 = (F30H4
GRS04 = GF30H4
GF3CL = GS

GF3LL2 = GF20H
GF2CL = BMH28ID
G504 = Gr20H
GF20H3 = GF20H
Gr2oH4 = @68
GF30H2 = GFZ0H4
GIICL4 = GH3ISIO0

GAL = GF3
GALOH = GH2BIOD
GALOHZ = GF30H4

GALOH4 = (HS04
GAL504 = GHSD4
GALSOR = GHS04
GALF = GH28I0

GALF2 = GF3I0H4

GALF4 = GHS04

GALFS = GC0Z

GALFé = 10.%%(-GALF&)

IF (INDL.EQ.O.) OO TO 30

¥

¥ ACTIVITY COCFFYICIENTS IN DEEP WATER (CUTRUT).
¥

WRITE(3s60)CHsGKE04:6F25GF2CLyGOHsGF»GF3yGALyGHISIOCCLGF20H,
1GALOHsGH231I0,GNAYGF20H3»0ALONH2»GH2B0BI s GiCs GF20H4  GALOMH4A s GHEN I
1GCAsGF 30H, GALSQ4,GCO3»GHE» GIT30H2 s CALSOR GHS s GCAKCU G Z0HA BALT
163y GMGHCO, G 3804, 6ALF2,GHE04, GCAOHs OF3CL s GALTF 4,5 G504 GHUOH,
16F3CL2sBALFS»GNAS0D4,GNH4GFICLASGALF S

IF (IND.EQ.-1}) GO 70 40

% .
¥  RECIFROCAL OF MORIFIED DRISSOCIATION CONSTANTS.
¥ .

ZH20 = GOH¥ZH20

ZH48I0 = GH3SIUXZIH4SIO0

ZH38ID = GH2S5I0/GH3SI0%ZH3SI0

INAHIS = GNAXGHISIORZNAHIS

ZH3R03 = GH2RO3%ZHIEOD3

ZH2C03 = GHCOZxzZH2C03

ZHCO03 = GCO3/GHCO3IXZHCD3

IH28 = GHS¥ZH28

IZH8 = G8/GHSRZHS

ZH2504 = GHY04%ZH2804

ZH304 = GS04/GHSD4%ZHS04

ZHF = BFRIHF

INACL = GNAXGCLRZNACL

ZKCL = CGKRGCLYZKCL

INAS04 = GNAXGSO4/GNASO4XZNAGDA
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L2 23
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4202
3203
0204
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0207
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Q233
92134
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o238
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0240

n241

40
c

60

o

¥¥x COCFF
ZKG04 = OK%GS04/CKS04%ZKE04
ICAS04 = GCARGS04xZCASO4
IMGB04 = GHMGXGS04XINGS04
ICACD3 = GCAXGCOIXZCACOZ
IMGC0T = GHOXCCOIXZMGCO3
ZCAHCO = GCAXGHCD3/GCAHCOXZCANCO
ZHGHCO = GMORGHCO3/GMGHCOXZINGHCO
ICADH = GCAXGOH/GCADH%ZCADH
INGOH = GMOXGOH/GMCOMXZMGOH
ZNHAOH = GNHAXGOHXZNHAOH
IF20H4 = GF2XGOH/CF20H%ZF20H
ZF20H2 = GF20HRGOHXZF20H2
IF20H3 = GOH/GF20H3%ZF20H3
IF20H4 = GF20HIXGOH/GF20HAXZF20H4
ZF3oH = GFIXGOH/GFI0HXZF3I0H
ZF30H2 = GFI0H¥GOR/GFI0H2XZFI0N2
ZFIOH3 = GF30H2XGOHTLZF3IOHI
ZF30H4 = GOH/GF30HA%RZFI0H4
ZF2CL = GF2%GCL/GF2CLRZF2CL
ZF2CL2 = GF2CL¥GCLXZF2CL2
ZFICL = BF3XGCL/OF3CLYYF3CL
ZF3CL2 = GFICLXGCL/GFICL2%ZF3ICL2
ZF3CLY = OF3CL2%GCL¥ZF3CLY
IF3CLY = GCL/GF3CLAXZF3CLA
ZF2304 = GF2%GS04%ZF2504
ZF3804 = GF3XGS504/GF3504%ZF3504
ZALOH = GALXGOH/GALOHXZALOH
ZALOH2 = GALOHXGOH/GALOH2XZALOH2
ZALOHI = GALOH2XGOHXZALGH3
ZALOH4 = GOH/GALOHA4XZALOHA
ZALS0A = GALRGS04/GALS04%ZALSO0A
ZALBOR = GALS0A%GS04/GALSORXZALSOR
ZALF = GALXGF/GALFXZALF
ZALF2 = GALFXGF/GALF2%ZALF2
ZALF3 = GALF2XGFXZALF3
ZALF4 = GF/GALFAXZALF4
ZALFG = GALF4XGF/GALFSXZALFS
ZALF6 = GALFGXGF/CALF6%ZALFS
IFR = GF2%GS04%%0.,125/0F3%ZFR
RETURN
K o o o st ottt s s s ot o o e o 1t v o s st S 4 tn b £ e . b1 e e o a0t bt G0 30t o ot St o o o 0
FORMAT(’0 ACTIVITY COEFFICIENTS IN DEEP WATER’ /78X

12HH+ s 7X9F 9, 359X s SHKS04- » 4XsF9 . 3y Xy AHFEH 1 GXsF 90 35 $X s
1GHFECLY94XsF? .3/ 6Ky BHOH- s 68X F R o3 OX 9 2HF 9 7X s F 20 35 FX s SHFEH+ H5 4Xs

1F?+359XsSHALH++y4XsF 9, 3/6Xs 7HHISI04-92XsF R4 35 ¥Xy IHCL -+ 6XsF 9, 3 s

19Xy GHFEQHY 5 445 F P40 39 945 GHALOHH» X2 F 9, 3/6X s BHH2SI04 -~ 5 1XsF P4 3

19X 3HNAYs 6XsF9+ 359X BHFE(OH) 3- 5 1XsF 9, 352Xy BHAL (OH) 245 IXsF . 3/6X
*16HH2R03~2 3XsFP o 3y X9 2HKE s 7XsFP e 359X s PHFECOH) 4~y F 2, 359X s BHAL (OH) 4 -

11XsF9?43/6X15HHCO3 -y 4XsF P Jy PX 2 4HCA++ s 5XF P 399Xy GHFEOHH4 » ZX s

1F?. 359X 6HALBOA+y IXSFP . 3/6XsSHCO3 -~ 54X 9 F P4 399X s AHUG 5 3XsFF . 3y
19Xy BHFE(OHI 249 1XsF P 359X s PHAL (S04)2~3F9 4 3/6X s IHHS 1 6X9F T, 359X
17HCAHCO3+s2XyF9 357X BHFE(OHI 4~ 1XsF 9. 39 PXs SHALF H4 94X F 9. 3/6Xy

L2 3 4

13HS-~96XsF 7435 9Xs 7HHGHCO3 45 2XsF 9, 359X AHFESO4+s3XsF9 . 359Xy SHALF 24
14XsF743/6X35HHS04-34XsF? . 399Xy SHCAOH+ 1 4XsF P4 359X s SHFECL 445 3%

1F9+359XsSHALFA~34XsF 9, 3/6XsSHE04 -y 4XsF 94 329Xy SHMGOHY s 4XsF 9, 3y

19Xy 6HFECL24 53X F 9, 35 PX s SHALF G- ~33X3F 9. 3/64 s 6HNASO4-»3X5F 9,35
19Xs 4HNHAY 93X FP 0 39 PXs SHFECLA- 9 3XsF 24 359X s 7HALF 6=~ 2XsF 9, 3)

END
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GOl RUBROUTINE SPECIE(IND,INRZ,IND3)

c BRKRKKKKKKRRKRKREKKRRKRRKR R KRR KR
0002 COMMON FHyPHILPHM CHPy DHL s XHL s SHL s GHL s YHL s YHLP s X JOs AKCO2 5 AKH2S
00034 COMMON TRUNsTREFsTINPUTSFRsZFRyPRH20
GO04 COMMON DMH2, DMCHA s DMN2 s DMO2» DUNHZ s DHCO2 s DMH2S s DNS Y » IMNNA » IHK
o009 COMMON DMCAs DMMGy DMFE s DAL » DMS04 DMCL s IINF » DIMR» IUFPL
(U T) COMMON XMHZ2 s XMCH4 » XMN2s XMO2 s XMNHE s XMCO2 s XIEH2S s XMS T s XMNA 5 XMK
DOo7 COMMON XMCA» XMMGs XMFE s XKAL » XME04 s XMCL » XMF » XME s XUFFL
4008 COMMON GMH2,GMCHA»BHN2» GMO2 s GMNH3Z» GMCU2 GHH2S
(009 COMMON /DISSK/ ZH20,ZH4SI0sZH3SI0» ZNAHAS»ZHIROZ S ZH2C03, ZHLOZ s

1ZH28y ZHB» ZH2804, ZHS04 s ZHF s ZNACL y ZKCL » ZNASU4» ZKS045 2CAS04 s
1IMG5045ZCACO3 s ZMBCO3 s ZCAHCO s ZMGHCU s ZCADH s ZNGOH y ZNHADH» ZF 20H
1LF20H2s ZF 2043y ZF20H4 y ZF S0H» ZF 30H2 s ZFS0H3 s ZF 30HA» ZE2CL s ZF2CL 2
1ZF3CLyZF30L2y ZF3CL3ZF3CLA ZF2504yZF 35045 ZALOH s ZALOH2 s 2ALOH3
1ZALOHA» ZALSOA ZALSORY ZALF s ZALF 25 ZALF 35 ZALF 49 ZALF s ZALF 6

0010 COMMON /HENRYK/ ZGC02yZGH2S»ZGH2yZGCHA» ZUN2» 2602y ZGNH3
0011 COMMON /SFESIA/ SHrAOH»SHASIOAHISIOsAH2SI0s SNAHISSHIR03,

1AHZRO3s SH2C0SyAHCO3 s ACD3 y SH25 s AHS s AS s SH2G 045 AHBDA4 AS04 s

25HF yAF s ACL» SNAY Xy SCAs SHG s SNACL s SKCL s ANASD4 s AKS04» SCAS04,
I3MGS04s8CAC0O3,SHECO3» SCAHCO» SMGHCOs SCADH s SHGOH» SNHAOH s SNIH4 5
%SFE:SFB’SF2UH78F20H29AFEOHK!AF20H4:SFSUH:SFBOH2;SFKUH3;
SAF30H4sSF2CLySF2CL2sSH3CLySFACL2ySFICL3sAF3CLAYSF25045SF3604 s
65AL  SALOHs SALOHZ2 s SALOH3» AALOHA s SALSUAS AALSOR s SALF s SALF 2, SALF 3,
7RALF 4y AARLF S AALF A

¢oiz DIHENSTON T(8R)sA(AF)9F(67)58(69)
4013 EQUIVALENCE (A(1)s8H)
G4 DATA T/1010,+17010,596120,595110.594100,5118100,:61830,540830,,
1 62030.561020,560010.534080,+33070,532060,3593080,597070.»
2 96060,520010,919000,535450,522990,539100,540080,524310,»
3 GB440,574580,5119050,5130160.5136140,5120370,5100090,
4 84320,5101100.,,85330,+57090.541320,+35050,518040.55850,
3 G09830,»72800.589860.5106870.5123880,572850,+89880.5106870.
6 123880.,91300,,124750,59130045126750,2162210,51%7660.+151910.
7 1319104926980, 943990.561000.578000,,735010,5125040,
B 219110,+45980,264980.,,82980.,5102980,5121970,5140%70.,/
C %
C ¥ CORRECTION FACTORS FOR BOILING LBECIDED,
C ¥
001G IF {IND3) 15152
QGie 1 DXST = DMSI
0017 DXR = DR
0a18 DXNA = DHMNA
a019 LXK = DMK
0029 RXCA = DHCA
po21 DXMG = DHMG
0022 DXAL = DAL
0023 XS04 = DHSD4
0024 fXCL = OMCL
nQ24 OXF = DNF
QL2646 [xH28 = DKH2S
a027 DXC02 = DMCD2
aG28 DXFE = DNFE
002 DXNH3 = DIMNHZ
O30 Go 10 3
po31 2 DXH28 = XMH2S
(AR IXCo2 = XMCcoz2
0033 DXSI = XMSBI
0034 DXR = XMRB
4035 DXNA = XMNA

0034 DK = XMK
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0037
0038
0039
0040
0041
0042
0043
0044
0045
0044
2047
0048
2049
2050
00351
0oa2
20353

5054
D05S
0G4
Q037
(058
G059
0040
No4al
0042
2043
Q044
QOAT
0064
0047
0068
3049

007¢
0071
0072

0073
0074
0073
0076

0077
2078
0079
0080

0081
0oB2

[ R BeNoRrly

0

Lor B or o B o B ov B v

11

12

13
14

15

1

2

1

1

oxca
DXNMEG
DXFE
nXAL
X504 =
DXCL =

DXF = X
DYNHI =
84 = CH

o unon

ADH = 1,/(ZH20%CHM)

AS = DXHZS/((ZHZ28XCHP+1 . YXZHSRCHP+1,)
AHS = ZHGBXCHF¥AS

3HEE = ZH28%CHFXAHS

AHZRD3

SNH4 =

) 3

XHCA
XMMG
XMFE
XMaL

XK804
XMCL
NF

XMNH3I

Fl

= NXR/(ZH3ROZACHF 41,
SH3IR03 = ZHIROIXCHPRAHZRO3
OXNHI/ (ZNHAOHRAOH+L )
SNH40H = ZNHAOHXAOHXSNH4

k¥& SFECIE 2 %%

CATION AND ANION CONCENTRATIONs DEFENDENT ON SPECIATION,DECIRED

X
¥ FROM H+ CONCENTRATION,
X
¥

STARTING VALUES FOR ITERATION.

¥

IF (IND1) 94859
ASD4=FACTOR¥DXS04
ACL=FACTORRDXCL
ACO3=FACTOR®DACD2
AHZ8I0 "= FACTORXDXSI
AF = FACTOR¥DXF
SNA=FACTORXRXNA
SE=FACTORXIXK
SCA=FACTOR¥DXCA
BMG=FACTOR®XNG

= FACTORRDOXFE
SAaL = FACTORXDIXAL

FACTOR

SF 2

FR = 0,
EFS = 0
EFS2 =
X

+ 0001
1.,E-35

AND CHEMICIAL COMPOSITION WIVH IVERAVION.

REGINNING OF ITERATION:, MAXIMUK NUMEER OF ITERATIONS (20).
ITERATION IS STOPPED WHEN THE DIFFERENCE BETWECLN GIVEN AND

X

4

¥  CALCULATED CHEMICIAL COMPOSITION I8
¥ ALL GIVEN COMPONENTS.
¥

I

I

0 239
L =20

o

I =1,

LESS THAN 0,01 PERCENT FOR

AA=TIXB04/ ((ZH2B04XCHP11, ) XZHSOAXCHP 41 . +ZNASDAXSNALZKGUAKSK
LCABO4XSCALZMBO0AXOMGH (ZF2804 1+ ZFISO4%XFR) X5F 2+
(ZALSOR¥AS04+1 ., ) kZALSDA%SAL)

IF (ABS(AA/AS04-1.) - EPS) 11,1112

It =
ASOA

IC+ 1
= AA

AA=DXCL/ (1, +ZNACLXSNA+ZKCLREK+( (ZF2CL2KAL 1 IKZF2CL 4 ( ((ZF3CLA%
ACLHL I RZFICLIXACLHL IXZFICL2XACLH1 ) XZFSCLAFRIXSF2)

IF (ARS(AA/ACL-1,) -

Ic =
ACL =

IC + 1
AA

EPS) 13513514

AA=DIXCO2/ ((ZH2CO3IXCHP 41 . +ZCAHCOXSCA+ZMGHCOXSHE) XZHCOIKCHP +1 4 +
ZCACO3XSCA+ZHGCOIRSHG)

IF (ARS(AA/ACD3~1.) - EFS) 15+15514

IC =

IC +1



0083
2084
0085
0084
0087
0088

0089
0090
0091
Q92
0093
0094
008G
0098
0097
Q078
0099
Q180
0101
2102
- 0103
01064
0105
104
0107
0108
G110
G114
0112

0113
0114
0115
0114

G117
0118
2119
0120
Q121

0122
0124
Q125
4126
0127
0128
G129
0130
2131
¢132
0133

14

i7
171

172
18

19
20
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41}
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s

[
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253
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ACO3 = AA
AA=DXSI/((ZHASIOXCHF+1,+ZNAHZSKSNA) KZHISTUKCHF+1 )
IF (ARS(AA/AHZS8I0-1,)-EPS) 17s517+171
IC=IC+1
AH2SI0 = AA
AA=DIXF/ (ZHFKCHP4 1 o4 (CCC(ZALFSRAF+1, ) KZALFSRAF +1, ) % ZALF 4%AF 4
i LoIKZALFIRAF H1 ) KZALF2RAF H1 . ) KZALF ¥3AL)
IF (ARS((AAHEFS2)/(AFHEFS2)-1,)-EFS) 1725172418
IC = IC+41
aF = AA
AR=DIXNA/ (1, +ZNASDAKASO4+ZNACLKACLEZNAHIS X ZNZSTOXCHPXAH2SI0)
IF (ARS(AA/SNA-1.) - EPS) 19519520
It = IC + 1
SNA = AA
AA=DIXK/ (1. +ZKS04¥AS044 ZKCLKACL)
IF (ARSC(AALEPS2)/(SKIEPS2)-1,)~EFS8) 21521922
It = It + 1
8K = AA
AA=DXCA/(1,+ZCAS04XAS04+(ZCACOZHZCAHCORZHCDSKCHP ) KACOZ+ZCAOHEATH)
IF (ARS(AA/SCA - 1.) - EPS) 23,2324
IC = IC + 1
SCA = AA
AA=DXNG/ (1, +ZHGE04%AS044 (ZHGCU3+ZHEHCORZHCOIRTHF ) XACO3+ZHGOHXADH)
IF (ABS((AALEPRS2)/ (SMGHEP32)-1,)-EP3) 25525,251
IC = IC + 1
SME = AA
IF (SH28,LE.0.) GO TO 252
ZHCH2S = ZGH25%5%,52
FR = CHFXX1,25%(AS04/ (SH2S/ZHCH2S) ) %%0 125KZF K D o=(FEH I/ (FESHE)
AA=DAFE/ (1o + CCCEF20HA%A0HTL . ) RZF 20H3XA0HY 1 . ) X ZF 20H2%A0H41 ) %
LZF20HXAOHT (ZF2CL2XATLY L W Y KZF2CLKACL Y ZF2504XAS044FRE (L, 4 ( ( (ZFI0HAR
2A0HHT I XZF30HIXACHEL L I RZFIOH2XA0HEL , ) XZF SOHRACHY ( ((ZF3CLAK
JACLHL I RZFICLIKACLEL  IXZFICL2XACLH1 . IXKZF 3CLXACL+ZF3504%A504) )
IF (ABS((AARLEFS2)/(SF24EPS2)-1,) -EFS) 253,253,254
IC = IC+1
SF2 = AA
AR=IIXAL/ (1, +(((ZALOHAXADH+1 . Y ¥ZALUHZXADHY 1, )X ZALOH2XAOH+L, ) X
1 ZALOHXAOH+(ZALBOBKAS04+1,)XZALSOAXASOA+ (((((ZALF6%AF+HL )X
2 ZALFOXAF+1 ) RZALFAXAF 1 OXKZALFIXAF+1 . Y RZALF2%AF 41, ) RZALF ¥AF)
IF (ARS{(AATERR2) /(SALYERS2)-1,)~EPS) 255,255,256
i€ = IC+1
SAL = AA
IF (IC~11) 259524426
CONTINUE
X ITERATION FINISHED.

CONCENTRATION OF MOLECULES, DEPENDENT ON SPECIATION,
DECIDER FROM CONCENTRATION OF ANIONS AND CATIONS.

P I W M

IF (IND2.,EQ.-2) RETURN
3F3 = FR¥SF2
AHS04 = ZHSO4XCHFXAS0D4

SH2504 = ZH2S04%CHPXAHS04
ANASD4 = ZNASDAXSNAXASO4
ARSO4 = ZKSO4%8K¥A504
SCASD4 = ZCASD4XSCAXASU4
SMGES04 = ZMG304%SMGRAS04
5F2804 = ZF2S504%5F2%AS04
8F3504 = ZF3504%5F3IXAS04
SALS0A = ZALSOAXSALXAS04
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0134 AALSUR = ZALSORXSALSOAXASO4
0135 SNACL = ZNACLXSNAXACL
0136 . BKCL = ZKCL¥SK#ACL
0137 SF2CL = Z2F2CLXSF2%ACL
0128 SF2CL2 = ZF2CL2%5F2CL¥ACL
013% SFACL = ZF3CLXSF3%ACL
0140 SFACL2 = ZF3CL2%XSF3CL¥ACL
0141 S8F3CL3 = ZF3CLIXSF3CL2XACL
0142 AF3CL4 = ZF3CLAXSF3ICL3I%ACL
0143 AHCO3 = ZHCO3XCHPXACO3
0144 SH2C03 = ZH2C03%CHFXAHCOI
0145 SCACD3 = ZCACO3IXSCAXACOZ
N146 SMBCO3 = ZMGCO3XSMGRACOZ
0147 SCAHCD = ZCAHCOXSCAXAHCDA
0148 SMGHCO = ZMBHCOXSMGXAHCOI
0149 AHARI0 = ZHISIDXCHPXAH2SIO
4150 SH48I0 = ZH4SIOKCHPXAH3SIO
0151 SNAHIS = ZNAH3SKSNAXAH3ISIO
0152 BHF = ZHFXCHFXAF
0153 BALF = ZALFXSALXAF
0154 SALF2 = ZALF2¥SALFXAF
0155 SALF3 = ZALFIXSALF2XAF
3154 AALF4 = ZALFAXSALF I%AF
G157 AALFS = ZALFSXAALF4XAF
0158 ABLES = ZALFERAALFSRAF
0159 SCAOH = ZCAOHXSCAXAUH
0160 SMGOH = ZHBOH%*SMGXAOH
0141 SF20H = ZF20HXSF2%A0H
0142 SF20H2 = ZF20H2%SF20HXAOH
0143 AF20H3 = ZF20HZ%SF20H2%A0H
01644 AF20H4 = ZF20H4XAF20HI%A0H
Q165 SF30H = ZF30HXSF3%A0H
01644 SFI0H2 = ZFIOH2%SFI0H¥AOH
01467 8F30H3 = ZF30HIASFIOH2XADH
01468 AF30H4 = ZF3I0H4KSF3I0H3IXACH
0169 SALOH = ZALOH¥SALXAOH
0170 SALOH2 = ZALOH2%SALOHXAOH
0171 SALOH3 = ZALOH3I¥SALOHZ2¥AOH
0172 AALOHA = ZALOHAXSALOHIXAQH
C X
C ¥  IONIC STRENGTH (IN MOLES),
C ¥
0173 XJO=( (SF3+3AL+AALF&I X9, +(SLA+SMGHACOI+ASHASD4+AH2SI0+EF 21 AF 20H4

1 +3F30H+SFICLESALOH+SALF)I X4, +ONA+SKHACLEAFHAHCOIHAHSHAHSS IO LAQH
2 +SCAHCO+SMGHCO+SCADHYSHEOHIAR2ZBO3+SF20H1 AF20H3+SF2CL+EF30H2+
3 AF3I0H4+SFICL2+AFICLA+SFIS044+8NHA+SALOH2+SALF24AALIF4) /2,

2174 IF (IND2) 50,3934
C ¥
€ ¥  CHEMICAL COMPOSIVION OF DREEP WATER (IN FFM AND MOLES).
C ¥

0173 34 WRITE(3,60)

0176 RO 33 I=1+6%

0177 PCDY = ACDIXT(ID)

0178 IF (A(I).EQ.0.0) A(D)=1,

0180 S(I) = ALOGIOC(A(I))

0181 35 IF (A(D)EQ.10) ACT)=0,
0183 WRITE(3961) ((F(I)sS(I)sI=Ksb69523)yK=1+23)
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c ¥
c ¥  IONIC RALANCE,
€ X
0184 39 ANJ=AALF 633, + (AH2SI04+AF20H4+AALFS+AS04+ACO3+AS) %2, +ACL +AF +
1 AHCO3+AHSH+AHISI0+ACH+AH2ROZ+AF20H3+AF30H4+AF3CLATAALF4
2 +AALOH4
0185 CATJ=(SF3+8AL) %3, +(SCA+SMGHSF 24 5F 30H+SFICL+SALOH+SALF ) X2, +
1 SNA+SK+SCAHCO+SMGHCO+SCACH SNGOH+SF20H+SF2CL+SF30H24SF3CL 24
2 SF3804+SNH4+5ALOH24SALF2
0186 CAM = (CATJ - ANJI/(CATJ + ANJIX200,
0187 WRITE(3562) XJOsCATJsANJsCAN
0188 50 RETURN
C * ___________________________________________________________________________ he eh e s e e
0189 60 FORMAT(’0 CHEMICAL COMPONENTS IN DEEP WATER (PPM AND LOG
1/MOLE) ")
0190 &1 FORMAT (- HE (ACT )/ sFR.25F 9025 9Xs AHMGHsSXsFR . 25F 9, 319Xy

17HFE(OH)3s2XsF9.25F9, 376Xy
13HOH-s6XsF?.25F 9. 329Xy 4HNACL s 5XsF S0 25F 9, 399Xy BHFE(OH) 4~
11X!F9o2!F9;3/6X’6HH4SIO413X!F9.29F9~3!9X:3HKCL18X!F9»2sF9»399X!
1SHFECL+94XsF9,25F9,3/6Xs 7HHISI0A -5 2XsF 9 29F 2. 359X 6HNASDA~5 3X s
1F9.2’F9»3!9Xa5HFECL2!4X’F9o2’F9.3/6X13HH23104--91XtF9.2sF9.3,
1?X15HK504-!4X!F9.29F9o3s9X!6HFE€L++!3X;F9o2!F9o3/6X!BHNAH3SID4!
1F10.2!F9»3!9X;5HCA50474X!F9-2,F9»3!9X!6HFECL2+’3X!F9»2’F?.3/6X!
15HH3303!4X’F9o2!F9.3!?X!5HMGSU4!4X!F9«2!F9.3!9X:5HFECL3!4X!
1F9.29F9.3/6Xs 8HHZ2R03-33XsFP429F 9. 359X s SHCACOZ s 4XsF9 2 25F9 . 359Xy
16HFECL4-!3X!F?o29F9.3/6X!5HH2CO$!4X!F9.2;V9.3!9Xi5HHGC03’4X,
IF?+29F 943+ 7X9 SHFESD44XsFR.2+F 9 3/76X s SHHCO3-34XsF9.2559 . 359X s
17HCAHCD3+;2X5F9.2:F9.3:9X!6HFESO4+,3X!F?02!F903/6X!5HC03-"!4X:
1FF.29F 2403 9Xs 7HNGHCO34 52X FP.25F 90 39 Xy SHAL + 449 4X9F 9. 2:F 9, 376Xy
13HH28 6XsFR.29F 9 399Xy SHCADHY 14X F 9 25F 94 359X SHALOH++ 1 3XsF9, 2y
1F943/76X13HHS -~y 6XsF R0 25F 9 39Xy SHMGOH+ s 4XsF 9 29F 9. 399X BHAL (OH) 245
11X!F902!F9o3/6X!3HS“‘!6X;F9;2!F9.3!9X!5HNH40H!4X!F9o2:F9.3!9X!
17HAL(OH) 392X9F 94 25F 94 3/78XsSHH2G0414X9F 9,259, 359X s AHNH44 s 5X»
1F9429F2. 399X BHAL(OHY 4= 1XsF P, 25F9,3/6Xr SHHS04- 34X sFQ e 25F9 4 23 ¥ Xy
LAHFE++95XoF 9. 29F 90 359X 1 SHALSOA4 s 3XsF9.25F 9. 3/6Xs SHE04-~35 4% s FD, 2y
1F? .35 9XsSHFE+++94XsF2425F 7, 359Xy SHAL (S04)2~5F 9. 29F 9. 2/76X s 2HHF »
17X!F9.2!F9.379X!5HFEOH+!4X!F9»2!F?.3!9X,5HALF++!4X9F?-2!F?.3/6Xy
12HF~!7X!F9025F9-3!9X,7HFE(0H)2!2XrF9;23F9-3a9Xv5HALF2+!4XyF?;29
IF?+e3/8X9s3HCL-98XsFPe29F 2 399Xy BHFE(OH)I 3~ 1XsF P 2559, 399X
14HALF3sSXsFR.25F2.3/6Xs 3HNAL16X5F 9. 2:F9 . 399Xy SHFE(OH) 4--sF 9, 2»
1FF 399X s 0HALF A3 4XsF9.25F 2. 3/6Xs 2HKF2 7X0F 9. 25F 9. 399Xy
1BHFE(OH) +4 91X F 9. 29F 939X s SHALF S5~ 9 3XsF 9. 29F9,3/6Xs AHCA++55X»
1F9+29F2 399X BHFE(OH) 241 1X0F R, 29 F 9 399X s 7HALF 6=~ =32X3F 9. 2:F 9. 3)

0191 62 FORMAT (‘0 IONIC STRENGTH ='sF9.5,6Xs‘IONIC RALANCE {'5
13Xs ‘CATIONS (MOL.EQ.)'sF10.8/76Xy49%s
17ANIONS (MOL.EQ,)'syF10.8/6Xs49%s ' DIFFERENCE (X)"sF10.2)

0192 END
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0001 SURROUTIME DISTROINDIsINDZs INDI»INDA, INDS, INDES INR7 s AKF s TEUF)
¥ b2 E TR TS PRI SIS EET L3433 F 2033230338233 022828323083

G002 COKMON PHsPHO PHM CHE s DHL s XHL s SHLyGHL s YHL» YHLP» X JO» AKCO24 AKHZS

o023 COMMON TRUN> TREFs TINFUTsFRsZFR, PRH20

G0G4 COWMON DMH2y DMCHA s DIN2 s DMO2y DMNHI » DMCO2» DRHZ2S y DIMS T s DUNA » LMK

G0Ca COMMON DMCA:DMMGs DMFE . DMAL » DNS04 s DMCL » DMF » IME s DUFPL

0C0s COMMON XMHZ2 s XMCHA s XMN2 s XN02s XHNH3 s XMCO2 9 XHH28 s XMO 1 s XMNA Y XNK

o007 COMMON XMCA» XMMGs XMFE s XMAL s XMS04 s XMCL 9 XMF 5 XME s XUPPL

Goog CONMON OMHZ2sGHCHA s GMN2, GMO2,GMNIHI»GMCO2» GUHZS

0009 COMMON /DISSK/ IZHZ20:ZHASIO»ZH3EIUsZINAHIS s ZHIR03ZH2CO3»ZHCLD

1ZH28s ZHS » ZH2G04 - ZHE04 s ZHF s ZINACL s ZKCL s ZNASO4» ZKS045 ZCAS04 s
1ZMGS04sZCACO3»INGCOT»ZCAHCO s ZMGHCD» ZCADH y ZMBOH s ZNHACH» ZF20H
1ZF20H2» ZF20H3s ZF20H4 ZF30Hs ZF30H2 s ZF30HI s ZF A0H4» ZF2CL s ZF2CL 2
1ZF3CL ZFICL2»ZF3CL3 s ZF3CLAZF 25045 ZF 3504 ZALOH» ZALOH2 yZALOHS
1ZALOH4 s ZALSOACZALSORy ZALF 2 ZALF25ZALF 3 ZALF A ZALF G ZALFS

0o1d COMMON /HENRYK/ ZGC02,ZGH2S:Z6HZ»ZGCHA4sZGN2s IG02»Z6NKH3

actl COMMON /8PESIA/ SHyAOHsSH4SIOsAHISIOsAH2SIQ SNAHAS» SHIRO Y
1AH2R03 s 5H2C03vAHLO3 s ACD3»SH25 5 AHS» AS Y SH2804 5 AHE045A504,
2EHF 2 AF s ALL + SNASK s BCAS SNG4 BNACL » SKCL y ANASQ4, AKE045s5CAS04 s
ASMGS04SCACOISHGC0L»SCARCO SMBHLO s SCADH» SMGOH s SNHA0H » SNH4»
48F 2y SF Ay GF20H SF20H2 AF20HI s AF 2044, SFIUH SF30H2» SF30K3,
SAFI0H4EF2CLBF2CL2sBF3CLsSFICL2»BF3CL3SAF3CLASF28048F 3504,
LSAL SALNHBALOHZ s SALOHI 1 AALOHA»SALGO0AAALSORSALF» SALF253ALF I
7ARLF4sARLFTE AALF S

2012 DIMENSION DHOIS) s XM {190 s0M{7YsHF (7D s R« TL19) y P19 4 B(7)5PRLT)
0013 EQUIVALENCE (BM(1)sTIMH2) » (XM (1) 2 XMH2) 5 (GM (1) s GMH2)
0014 DaTa T 72020,914040,:28010.532000.517030,3544010.534080,,600%0.9

1 22990,939100,540080,,24310,:35850,526980.,594060,:35450.+919000.,
2 10810; s1.7

G015 X = GHL
0016 GHLH20 = GHL¥100.
0017 IF (INR2.EQ.O) X=YHL
0019 IF (INDZ.EQ.1) GO Y0 240
C X
e ¥  KAFH20 - COEFFICIENTS
C ¥
0021 HF (1) = ZGHZ2XPRH20/AKF
0022 HP(2) = ZGCHAXPRHZ0/AKF
Q023 HF(3) = ZGNZ2¥FRH20/AKF
0024 HP(4) = ZGO23PRH20/AKF
002G HF(5) = IGNHIXFRH20/AKF
0026 HF(6) = ZGCOZ2APRH20/AKF
no2y HF(7) = ZGH2BXFPRH20/AKF
0028 RE1 = 0.
no2e BS2 = 0.
0030 IF (INDT.EQ.O) GO TO 10
C ¥
€ ¥ B - COEFFICIENTS
C ¥
003z RS1 ZCACD3XSCA + ZHMGCOIRENG

0033 ES82 = ZCAHCOXSCA + ZMGHUO¥SMG
6034 10 FCo2 ((1,+RS1)/7CHF/ZHCO341,+BS2) /CHP/ZHZICO34],

0035 FH28 = (1.41./CHP/ZH3)/CHP/ZH2341,
0036 FNH3 = 1.+CHFXZH20/ZNHAOH

6037 RO 20 I=1+7

0038 20 R(IY = 1.-X

0039 R(3) = R{3)I¥FNH3

0040 B(&) = R(&IXFCQ2

0041 B(7) = B{7)%FH28

0042 IF (IND4.EQ.1) GO TOQ 60

0044 IF (IND2.EQ.0) GO YO 40

0046 IF (X.EQ.0,) GO TO 35



D048
0049
0050
0031
Q052
0033
0054
00355
0034
0057
0058
005%
0060
0041

Q043
0044
W
WY
Q0467

0058
00469
0070
0071
0072
0073
0073
0074
0077
o078
0079
0081
0og2
aoRa
0084
0083
0084
0087
0438
[ded-14
0091
0092
0091
0093
0094
0097

2

34

40
a0
&0

N0

3 00
<>

[ B o)

30
130

*

¥ STARTING VALUES FOR ITERATION.
¥

Do 30 I=157

KM(IY = 0,

GH(I) = DM(ID

GO T4 7¢

0 34 I=1.+7

(L) = DM(I)
GM(I} = 0,

GO0 1O 40

no S50 I=1+7

GM(I) = XM(D)
XM(S) = XM{S)/FNH3
XMib) = XM(4)/FCO2
XML7) = XM{7)/FH28

IF (X.EQ.¢.) BO TO 135
STARTING VALUE FOR E AND F
35.51

¥

¥

¥

E

F 35.51
I 8O I=1,7
E

F

¥

X

¥

= EH(1 41 ZHPCI D) REMCD)
= F+GM(I)

CHEMICAL COMFPONENTS IN WATER- AND STEAM FHASE,

TOL = 0.001

ITHAX = 10

D0 120 IT=1,ITHAX

i€ = 90

Do 110 I=147

IF (GM(I).NE.Q.) GO TOQ 85

IC = IC+H+1

GO TO 110

E = E~(1.41 . /HF (L)) RXM(ID

F = F-0M(D)

IF (IND2.EQ.0) GO TO 90

U = E-(DM(IY-FAX/HP(IN)/R(ID

Vo= -EXDN(I)/R{I)

AMID) = -2,%V/(U+BURT (URU-4,3V))
GHN = (=BCIIXXM(IX+DH(I) ) /X

g0 10 100

GHN = FXXMOI)/(HPCIDYR(ESXM(T) )}
E = E+(1 41 /ZHPCIDIRXMCT)

F F+GMN

IF (ARS(GMN/GM(I)-1.).LT.TOL) IC=IC+1
GM(I} = GHMN :
CONTINUE

IF (IC.EQ.7) GO TO 130

CONTINUE

WRITE(Z,6001)

IF (INDS.LT.0) GO TO 170

o

¥Xx DISTR
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0099
0104
4104
4102
L1003
G104
#1058
0107
G108
4110
011l

5112

$114
1195
G116
iy
L11e
C’i‘.{_.

122

5123

k)

P
P N

VI S I N
RN S ) B

]
™

0129
4130
4131
1133
4134
0135
0134
5137

138

4139
5140
0141
0142
0143

— 3 I

140

[ e |

03

30

¥¥% DRISTR

%
¥  GAS PRESSURES.

X
SUM = 55.51

DO 140 I=1:7
SUM = SUM$XM(I)
FRT = FRH20

N0 150 I=147

PROLY = XMOIY/SUMKPRH20/7HF(D)

IF (FR(1}.EQ.0.) GO 70 145
ZR304=38,0802-30827 .6/ (TEMPH273., 1303, 26024%ALAGCTENFI2/4.,15)
IF (XM(4).LE.O.) PR(4) = 10.%k(ZRK304)/FR{1Y %2

CONTINUE

FRT = FRTHFR(ID)

IF (INDGLT.0.O0RAGERLO) GO TO 18O

S

¥ DISTRIRBRUTION COEFFIC1ENTS.
¥

ARCD2 = 1, /70XHCO2/6KC0O2)

AKHZY = @,

IF {GMH28.LE.0.) GO TU 180

ARHUS = 1./ (X¥XHH28/706HH28)

IF OCINDGLEW.OY GO T0 190

ARCO2L = -ALOGLOCARCOZ)

ARHZSL = ~ALOG10(ARHZS)

WRITE(356002) AKCO2L s AKH25L s AKF

¥

¥ CALCULATE TOVAL CONCENVTKATION IN WATERy FROM UNDISSOUIATED
¥ CHEMICALS,

¥

XM(S) = XM(S)XFNHI

XML&y = XHM{6I¥FCO2

IMO7) = XM(7)¥FHZS

IF CINDZ.EQ.0) GO TQ 240
*

¥ CHEMICAL COMPONENTS IN DEEF WATER AND DLEF STEAN,

*

no 200 I=8s19

XWODr = MDY/ (1.-X)

IF (IND3.EQ.0) RETURM

aQ 220 I=1419

FODy = XHOIDRT(ID

4 240 I=1s7

S{I) = GM(IRT(I)

WRITE(356000) F(BYsF(&)sBUEI s PRIGIIFPIIISF(TIsS(7)sFR(7)
TFCI0YsFOL) 8L s PROLISP (L1 9P (4) s S(4) s PROAI s P (121 4P (2)98(2)
IFRE2Y P I5) s P39 S(3Y s PRI p FUL1A) s FLE) s S(S) s PRI sF(17) y FRH20
IFC19)sPRTSP(14) 5P (18) yGHLH20sP(13)sSHL

RETURN

X

¥  CHEMICAL COMPONENTS IN REEF WATER.,
¥

oo 270 I=1.7

DMAT) = XMCDY k(L. -X) + GM{T)%X
B0 280 I=8,19

DMODY = XMODYR(L.-X)

RETURN

3 ¥R
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Xxx DISTR 4 ¥%x

k4

¥ FORMAT SECTION.

¥
FORMAT (/0 REEF WATER (PFM)‘s38Xs16HDEEF STEAM (FPM) s
111X525HGAS PRESSURES (RARS ARS.)/1HOsSX,
14HGI02s5XsFR 259Xy IHCO2 96X sF R+ 299X s ZHCOZ s 6XsF T, 299Xy
13HCOZ2s8XsE10.3/6Xs
12HNAS 7XsF R, 259X s JHH28 X F R 299X s BHH2S sy X FP . 299X s
12HHZ2Es6XsE10,3/76Xs
T1IHKsBXsFP. 259X 2HH2 s 7XsF 9 259X s 2HH2 s 7XsF 9. 299Xy
12HHZ29 7X%9E10,.3/76X
12HCAS 7XsFR . 299Xy 2HO2s 7XsF 9, 29 ¥X 9y 2HO2 s 7XsF 9, 259Xy
12H0257%5E10.3/6Xy
L2HMGs 7X s F R0 309X s SHCHA s X F 2. 299X ZHCHA s 4X9F . 299X
13HCH4 s 8XHE10, 376X
13HB049 X sFP 259X s 2HN2s 7XaF R 29 YXs 2HN2 s 7XsF 2. 259X s
12HN2+7X5E10.3/6Xs
12HCLs7XsF 2. 259Xy SHNHE s AX o F @ v 29 PX s FHNHI s 8XsF 9. La 0¥y
12HNH3S6XsE10.3/6Xs
1IHF»8XsFR. 29 63X 3HH2D s 6X0E10.3/6Xs 7HRISS , 8, » 2Xy
IF?. 263X GHTOTAL s 4X0E10, 376X
12HAL s 7X9F Q. 476X THEyBX s F9. 45 36X "H20 (%)Y 411X
IF9.2/6Xs2HFEs7X9F 94+ 36Xy 'ROILING FORTION “F9.2)

FORMAT (70 NO CONSISTENCY?)

FORMAT ('Q LOG DISTRIBUTION COEFFICIENTS ]
17°C02 ="yF3.295Xs "H28 ='yFS5,2y5Xs ‘GAS SOLURILITY MULTIFLYING ‘s
1'FACTOR “sF5.2)

END
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0G0l SUBROUTINE FHCALC{IND1+IND2s IND3)

c frroookkk koo ook kR Rk ok
0002 COMMON FHsPHDsPHW CHP » HL » XHL » SHL » GHL » YHL» YHL PPy XJO» AKCO2 5 ARKHZS
0003 COMMON TRUN»s TREFs TINFUTFRsZFRsPRHZO
4004 COMMON OMH2 s RMCHA » N2 5 DMO2 s DMNHE y DECO2 s BMHZ28 s IS T » IMNA s DMK
0003 COMMON DMCAyDMMGy DMFE» IMAL » M504 s IMCL » IMF » DME» RUPPL
2004 COMMON XMH2 s XMOHA s XHNZ22 XHO2y XMNHIy XHCO2 s XMH2E» XMST s XMNA» XMK
2007 COMMON XMCAs XMMGy XMFE » XMAL » XME04 s XMCL » XMF » XHB s XUPFL
0008 COMMON GMH2,GMCHA » BMNZ2,GMO2» GMNH3» GMCO2y GMH28
0009 COMMON /DISSK/ ZH20,ZH4810sZH3SI0sINAH3S ZHIRO3 S ZHZCOE 2HCO2

1ZHZ2S s ZHS s ZH2804» ZHE04 ZHF s ZNALL s ZRCL s ZNAS04 5 ZKE04» ZCASO4,
1ZHMGB04,ZCACD3,ZMGC03» ZCAHCD ZHGHCU» ZCAOH» ZMGOH» ZNHAOH» 2F 20H,
1ZF20H2y ZF20H3s ZF20H4 s ZF30H s ZF30H2 ZF30H3 s ZFS0HA s ZF2CLy ZF2CL 2y
1ZF3CLsZF3CL2sZF3CL3ZF3CL 4, 2F 2804, ZF3504»ZALOHs ZALOH2» ZALOHS
1ZALOHAs ZALSOAS ZALSDR ZALF s ZALF 2 ZALF 3, ZALF 4 ZALFSH ZALF S

4010 COMMON /8FESIA/ SHsAOHsSHASIOsAH3GIOYAH28I0SNAHIS Y SHAROA,
1AHZBO3 s SH2C03AHCO3 s ACO3 s SH2S» AHS» AG» SH2304,AHG04,A504,
28HF s AF s ACL» SNA» 8K+ SCA» SMBs SNACL s SKCL s ANASD4 5 AKB04SCAS04,
JSHES04,8CACO3 s SHBLOZy SCAHCO» SHEGHEO s BCAGH » BMGOH s SNH4GH s GNH4
48F2+8F 35 SF20Hs SF20H2+AF20H3, AF20H4 SF30H» SF30H2 s SF30H3,

. BAF3UHASF2CLSF2CL2-8FICL s BFICL2ySFICLIsAFICLA, SF2304,5F 3504,

40ALsSALOH SALOH2sSALOHZ s AALOHAYSALSDA» AALSORSSALF»SALF2,8ALY D,

7AALF41AALFSIAALF 6
C %
¢ ¥ FH - FUNCTION.
c %
0011 FOO=ATR(AZEXK (L FAS2I 2, R (1, +AS1) )/ CCASKXHL, +AS2 ) KAZKX+1 . +AST)
THR1R(R2KXK (1, +BS2) 42, (1, +BS1))/
1CORIRNHT L +RS2IKR2KXH1 . +RS 1) +CIR(C2EXK(L  +LE2) 42,4 (1, +C51))/
LOOCIRXHT 4082 RC2%X41,4CS1) FL. /7 CEXX)-D
C ¥
" ¥  DERIVATIVE OF FH-FUNCTION,
c % _
5012 DF OO =ATRAZK (CAZRXK (L +AS) H4, K (1, +AS1) ) RAZKX4 (1, 4AS2) X
101 HASTY )/ COABRYH ,FAS2IRAZKXH1 , +AG1 ) KK2 FRIRR2R
TCORZEXK(E RS20 44, % (1, +BS1) ) KRIKX+ (1, +BS2)% (1, +BE1))
170 CRIRX+1, +RS2)RB2KX+1, RO KR2CIRC2X
TOCC28XK(1 40520 +4 k(1 40S1) YRCIRX+ (1, 40820 % (1, 40812 )/
O LC(CERKHL OS2I RC2RX L HCST I RE2 4L, S (EXKRX)
c X
c ¥  PARAMETERS OF PH-FUNCTION DEFINED,
C ¥
0013 IF(IND2) 35354
0014 3 Al = DHH2S
0015 R1=DMCD2
0016 £1=IN51
0017 D=DHL
a018 4 A2 = ZHS
0019 A3 = ZH2S
2420 AS1 = 0,0
0021 482 = 0.0
a9 k2 = ZHCO3
G003 B3 = ZH2C03
no24 ES1 = 0,0
uD2s BS2 = 0,0
00264 £2 = ZH3SIO
0027 C3 = ZH4SIO
0028 £S1 = 0,0
0029 €82 = 0,0

0030 E = ZHZ20



0031
00312
0033
0034

0033
0036
na3?
o038
QoIv
GGAD
4041
G042
G043
AR E

5045
0044
0047
0048
0049
0050
0051

Goa2
0033
254
403535
0054
0Onz
005Ee
0039
n040
0061
0062

0043
0064

leBxRe

wh

D T 0

P L o]

b =0 e e B

12
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¥
¥ FARAMETERS CORRECTED FOR SPECIATION,
4
IF (IND1) 69645
RS1 LCACOIXSCA + ZMGCO3%SMB
RB2 = ZCAHCOXSCA+ZMGHCOXSMG
(13-4 INAHISXENA
¥
¥  FARAMETERS CORRECTED FOR BROILING,
¥
IFLINR2Y7:9+8
85 = GHL/(1.-GHL)
A = AJX(BEXAKHZ8+1.)
B3 RIK(SSRAKCO2+41 .2
£ = E/(1.-GHL)
GO 10 9
Al = XMH2E
Ri=XKC02
C1=XMSI
f=XHL

Hoton

nou o

¥

¥ MAXINMUM NUMBER OF ITERATIONS, UPFER AND LOWER LIMITS OF
¥  CHP DEFINED

¥  STARTING VALUE OF CHP DRECIDEDR

¥

HAX = 50

TOLL = 10.%%0.01
FHMIN = 4,

PHMAX = 11,

A = 10.X%x(-FHMAX)
B o= 10, % (~-FHMIN)

X0 = 10.%% (-1

ITERATION ALGORITHH,

PE I €

g 20 J=1sMHAX

A1 = X0 + F(X0)/0F(X0)
IF (X1-X0) 12521510

IF (X1/X0-TOLL) 21521511
IF (X1-R} 20530530

IF (A-X1) 13513515

IF (X0/X1-TOLL) 21,21514
IF ¢J-1) 20520531

IF (F{AY) 32,32516

X1 = A

X0 = Xi

¥

X MORE THAN MAX ITERATIONS ARE NEEDED.
" .
WRITE(3s;?1)MAX

RETURN
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0065
0Gas
7%
G0sB
GO&Y
QG770
0071

G072

3073
0074
Q075
0074
Q077
Q078
0079
0080

4081
4032
0582
0084
0085
0086

|55 e B 0 B o K e I ]

~J
5]

B |

L7% B ar B o BAF N o5 X 1
=

L
—_

k¥% FHCALC
¥ :
%  DRECISION OF CHF WITHOUT DIFFICULTIES,
¥ FH-VALUE AND ESTIMATION OF ITS REVIATION DECIDED.
¥ FIND OUT IF FAILURE IN FINAL-VALUE IS SMALLER THAN TOLL
*
X2 = X1x70LL
CHF = X1
FH = -ALOG1O(X1)
IF (IND3) 23,23,22
Dot = FHR/DF(X2)
FHO=ALOGIOC (XL + DDD/XKL)
IF (F{X2)) 24+24,33
RETURN
X ‘ .
¥ FRINTINGS RECAUSE OF DIFFICULTIES IN LECIUING CHE.
L
WRITE(3sP2)FPHMIN
RETURN
WRITE(3»93)X1
RETURN
URITE(3sP4)FHNAX
RETURN
WRITE(3,?35)
RETURN
*....‘._.,..__.. BT el e ses e e s et e 4 4O 6 W 400 4b pe e e e e e e B e came b §e Mg B 0E S A dem S ANL s bimn e M s b on Ghsm e b bea e be s s ere be ae
FORMAT (70 ITERATIONS WHILE DECIRING PH MORE THAN’IZ)
FORMAT (70 FH LOWER THAN'»FG.2)
FORMAT (70 FH-FUNCTION ARNORMAL IN X='/»E13.7)
FORMAT (70 . FH LARGER THAN'SF3.2)
FUORMAT (70 FATLURE IN PH-VALUE MORE THAN 0,017

END

S

b2 % 4



2001

0002
0063
4004
0005
0004
0007
{4008
Gooe

4c19Q

0011
0012
0013
0014
0018
0016
0017
0018
0019
0020
0021
0022
0023
0024
0024
- 0027
0029
0030
0032
0033
0034
0035

0036
0037

0038
0039

0040
0041
0042
0043
0044
0043

20
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kkx RALANC 1 kx¥%

SUBROUTINE BALANC(TEMF)

L33 233 ER 233384333338 31

COMMON PH:PHD;PHH,LHPyDHL;XHL:SHLsGHL;YHL;YHLl,XJO!hkCOEsﬁhH°S
COMMON TRUN> TREFsTINPUTH»FRs»ZFR»PRH20

COMMON DNH2yDIMCHA4»DHN2 5 DMO2s DENH3 » DNCO2 s DNH2S s DNS T 5 DINA 5 DMK
COMMON DMCA,DMNG» DMFE» DMAL » DMSO4 s DNCL » DMF s DMR s RUPPL

COMMON XMH2s XMCH4 s XMN2s XMO25 XMNH3 » XMCO2» XNH26» XMST » XKNA » XMK
COMMON XMCAs XMMG » XMFE s XMAL » XMS04 s XMCL s XMF s XMB s XUFPL

COMMON GMH2,GMCH4sGIN2sGMO2s GHNH3 s GMCO2 GHH2S

COMMON /SFESIA/ SHsAOH»SHASIOsAH3SIOAH2SI0s SNAH3S»SHIR03
1AHZR03s SH2C03sAHCO35ACD3 s SH28 1 AHS 1 ASy SH2504 5 AHS0U4, AS04
25HF s AF s ACL s SNA»SK»SCA» NG SNACL y SKUL s ANAS04 s AKS04 5 SCAS04 s
3BMGS04»SCACD3» SHECOS» SCAHCO» SNGHCO» SCADH s SMGOH s SNHA0H » SNH4 5
4SF2y3F3sSF20H, SF20H2 s AF20H3 s AF20H4» SFI0H» SFI0HZ s SFI0H3
GAF30H4»8F2CLSF2CL2ySF3CL» SFICL2ySFICL3sAF3CL4A s SF25045SF3504,
6SALsSALBH’SAL0H2;SALOHK!AALDH#;SALSOAvAALSUB;aALFvSALF2sSALF39
7AALF 4 AALFSAALF S

COMMON/BANMA/GHs GKS04 s GF 25 GF2CL s GOH» GF s 6F 3+ GAL » GH3SI0»GCL s GF20H
1GALOH»GH2SI0sGNA»GF20H3 GALOH2 s GH2R03, BKs GF 20H4 » GALOH4 s GHLO3 s
16CAYBF30HsGALSUA,GCO3»GMG GF30H2 s GALSOR s GHS s GLAHCO s GF 30H4 s GALF »
1G5, 6GMBHCO,BF3S04,6ALF25GHS04y GLAOHGFICLy GALF 490304y CMGOH
1GF3CL2sBALFSsGNASD4 s GNH4»BF3CL45BALFS

UIMENSION AC67)38(6%)s5(48),CM(25)+6A(48)

EGUIUALENCE (A(1)s8H)» (BA(L) s 6H)

TA = TEWP+273.15

BLDGTA = ALOG1O(TA)

ALUGTA = ALOG(TAY

SARTTA = SORT(TA)

TA2 = TARTA

kA = EXP(EXP(-12,74140, 01875*79)419/219 013622}

EFS0 = 305.,7%EXP(~EXP(-12.741414%0,01875)-TA/219.)

FARAD = 23042.3

R = 1.98726

FALL = RXTA¥ALOG(10.)/FARAD

XAL = 0.

IF (XHAL.BT.0.) XAL ALOG10 (XHAL)

RO 20 I=1,69

IF (A(D).ER.0.0) A(I)=1,

S(I) = ALUBIOCA(L))

IF (A(I),EQ.1.) ACID=0,

CONTINUE

DO 30 I=1,48

G(I) = ALOG10O(GA(I))

CONTINUE

4

¥  OXIDATION POTENTIAL

X :
Z0XH28 = 9,543-14637./TA~0,000024439%TAKTA
Z0XCH4 = -2145,732-196187.0/TA+227.,9802%ALOGTA+5968578,7
1 TA2+24428.4%80RTTA/TA

ZOXH2 = 0.,

ZOXNH3 = 15,033-3431.2/TA-160,66%8QRTTA/TA
e :

¥ LOG HENRY’S CONSTANTS,

X ' '

ZHKCO2 = ~10,606+1903.8/TA+0,0093945%14

ZHKH28 = ~9.896+1825.3/TA+0,009302%TA

ZHKH2 = -5,8124593.7/TA+0,000007207XTAXTA

ZHKCH4 = -11,902+1716.8/TA+0.0109815%TA

ZHKN2 = 16,08+6874.,6/TA~731,9057%kSORTTA/ 1A

ZHKNH3 = 26.4724390.9/TA+405,25KBA/TA-4, +8235%AL0OGTA
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¥

¥ DXIDATION POTENTIAL (EH) IN VOLTS.
¥

EHH2E 99.999%

EHCH4 = 79,999

EHH2 = §9.99%

EHNH3 = 99,999

IF (A(12),EQ.0..0R.A(17).EQ.0.) GO TO 120

EHH2G8=-FALL/8 . % (ZOXH25+4 , XZ0XH2--ZHKH28) tFALL /8. % (5(1)%10. 4
18(17)346(41)-8(12))

IF (A(9).EQ.,0,.0R,DNCH4.EQ,0.) B0 TO 130

EHCH4=-FALL/B. % (ZOXCHA444 ., XZ0OXH2+ZHKCO2-ZHKCHA Y +FALL/8 K (S (1)%E. 4
1S(9)-ALOGIO(XHEHA))

IF (OMH2.EQ.0.) GO T0 140

EHH? = -FALL/2,XZOXH24FALL/2,%(S{1)%2,-ALOG10(DMH2) +ZHKH2Z)
IF (IMN2.EQ.0..OR . IMNHI.ER.0.) GO TO 1530

EHNH3=-FALL/&6 % (ZOXNHI+3 X ZOXH2-2  RZHKNHI+ZHRNZ2) HFALL /6 k(3 (1) k&, 4
1ALDGIO(XMN2)~2,%8(37))

WRITE(35600) ENH23sEHCHAsEHH2EHNHI

¥ :

¥ LOG SOLURILITY PRODUCT OF MINERALS IN DEEF WATER.

4

ZANWULA=38,85-0,0458%TA-17260, /1441012722, /TA2
TALBRIT=X6,83-0.0439%TA-18474,/TA+1004631,/TA2
ZANALC=34,08-0.0407%TA-14577./TA+970981,/TA2
ZANHYD=8,2-0,0229%TA-1217./T7A
2CALTI=10.22-0.0249%TA~2476./TA

LCHALC=0,11-1101./T4A
ZCHLOR=-1022,12-0,3861%TA+9263./TA+412.,46%BLOGTA
ZFLUDR=66.34-4318,/TA-25,47%BLUGTA
{G0ETH=-80.3440,099%TA+20290./TA-2179296./TA2

2L AUNMO=45,95~-0.0828%TA-28358. /TA+1716098./TAZ
IMICRD=44,55-0,0498%TA-19882,/TA+1214019./7A2
IMACGNE=-133,30840,1658XTA+35298./TA--4258774.,/TA2

ZUAMON=30499 ., 4943 . 5109PKTA-1954295,. /TA+1, 2053664510 . %%(8,)

1/TA2-10715.66%BLOGTA
ZKMONT=15075,114+1.7346%TA-267127./TA+61983927./1A2~

15294, 72%RBLOGTA
IRGMON=30514,.87+3.5188%TA-1953842,/TA+1253538830./TAZ-

1 10723.71%BLOGTA
INAMON=15273,9+1,7623%TA-078782, /TA+62800036./TAZ2~
1 53466.18%RLOGTA
IMUSCO=6113.,6840.6F14%TA-394755./TA+25226323,/TA2-

1 2144.77%BLOGTA
IPREHN=90.53-0,1298%TA-36162./TA+2511432./TA2
LFYRRH=3014.68+1,2322%TA-103450./TA-1284.86%RL0OGTA
IPYRIT=4523,8941.46002%TA-180405./TA-1B60.33XELOCTA
IF (TA-433.15) 40,400,541 ‘

ZQUART=0.41-130%9./T4

G0 1O 42

ZOUART=0.12-1164./TA
ZWAIRA=61,-0.0847%TA-25018./TA+1801911./TA2
ZWOLLA=-222,85~-0.0337%TA+16258./TA-671106./TA24

1 80.48%RLOGTA
Z20181=106.61-0,1497%TA-40448,/TA+3028977./TA2
ZEPIND=-27399,8441542787./TA-92778384./TAZ2~3.,3749%TA+

1 9850.38%RLOGTA
IMARCA=4467.,6141.5879%TA-169944,/TA~1838,45%kELOGTA
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X

0 50 I=1,25

CH(I) = 29.799

CONTINUE

IF (A(22),ERQ.0..0R.A(61),ER.0,) GO 10 401
CH(1) = S(22)46(18) +XAL4B(20)+5(3)%3,

IF (A(21),EG.0..OR,A(61),ER.,0.) GO TD 402
CM(2) = S(21)46(14) FXAL4G(20)4+5(3)x3,

IF (A(21),EQ.0,,OR.A(61),EQ.0.) GO TO 403
CM(3) = S(21)46(14)+XAL+G(20)+8(3) %2,

IF (A(23),ER.0. URWA(17),ER.0.) BO TO 404
CH{4) = S(2146(22)48(17)46(41)

IF (A(23),EQ.0..0R,A(11),ER.0.) GO TO 405
CH(3) = S(23)46(22)45(11)46(25)

CH{s) = 5(3

IF (A(24),EQ.0.,,0R.A(61).EQ,0.) GO TO 404
CML7) = (S(24)+G(26))45.+(XAL4G(20))%2,45(3)%3,+4
1 (S(2)+G(5) %8,

IF (A(2%).ERQ.0..OR.A(19),EQ.0,) GO TQ 407
CM(B) = S(2X)4G(22)+(S(19)46(4) ) %2,

IF (A(48).EQ.0,) GO TO 408

CHO9) = SCAB+6(31)-8(2)~6(5)

IF (AC23),£0.0..0R.A(81),EQ.0,) GO TO 409
CM10) = S(22)4G(22)+(XAL$G(20))%2,48(2) x4,
IF (AC22),EQ.0..UR.A(61).EQ.0.) GO YO 410
CHC11) = S(22)46(18)+XAL4B(20)+5¢(3)1%k3,

IF (A(48),ERQ.,0.,0R.A(39),E0.,0,) GO 10 411
CM(12) = (S{48)46(311)%2,48(39)116(3)

[F (AC23),EQ.0. 0R.A(61),EQ.0,) GO TO 412
CM(13) = S(23)4+6(22)+H(XAL+6(20))%14,45(3)%22, -
1 (8(2)+6(T) %12,

IF (A(22),EQ.0..0R.A(41),ER.0.) GO TO 413
CM(14) = S(22)46018)+(XAL+G(200)%7,48(31 %11,

1 (S(2)4+6(5))I%6,

IF (A(24).EQ.0.,.0R.A(51),EQ,0.) GO 10 414
CM{15) = S(24)46(28)+(XAL+G(20))%14,+5(31 %22,

1 (8(2)+6(3)r%12,

IF (A(21).EQ.0..OR.A(41).ER.0,) GO TO 415

CMO16) = S(21146(14)H(XALFB(20))K7,+8(E K11, = (S(2IHG(5) ) %6,
IF (A(22),EQ.0..0RVA(41).EQ.0.) GO TO 416

CHO17) = SL22)46(18) H(XALHGC(20))K3 1S (E) 23, (S(2)+6(5))¥2,
IF (A(23),EQ.0.,0R.A(61),EQ.0,) GO TO 417

CMO18) = (S(23)+6(22))%2.+(XAL46(20))%2,+5(3) %3,

1 42, %(8(2)46(5))

IF(A(48),EQ.0+ ORVAC12) JER.0,,ORAC17),ER.0,) GO TO 418
CHO19)=(3(43)+6(31)) %8 43(12)%9, - (S(2)+B(53)I %8, ~5(17)-6(41)
IF (AC48).EQ.0. OR,A(12)EQV0, DR, A(17),EQ.0.) GU TO 419
CM(20)=(S(4R)+6(31))%8,48(12)%15,~(S(2)46(15)) %10, +8(173+6(41)
CM{21) = (%) '

IF (A{23),EQ.0..0R.A(61),EQ.,0,) GO TO 420

CHM(22) = S(2X146G(22)+(XALIG(20)) %2, +5(3)%4,

IF (A(23).EQ.0.) B0 Y0 421

CH(23) = S(22)46(22)45(3)-8(¢1)%2,

IF (A(23),EQ.0.,.0R.A(61).EQ.0.) GO TO 422

CM(24) = (S(23)46(22) %2, +4XAL+G(20) ) %I 483 X3, +8(2)46(5)
IF (A(48),EQ.0.,0R.A(41),EQ.0,) GO TO 423

CHC23) = (8(22046(22))1%2,48(48) +B (31 H(XALIB(20))%2, 4

1 BEIIKTAS(2IHE(S)
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URITE(Is610)ZANULASCM (1) v ZALRITCH(2) s ZANALCSCH(3) » ZANHY D
CM(4) 2 ZCALCLsCM{D) s ZCHALCCH(A)Y s ZCHLOR S CH (7)) » ZFLUOR s CM(B) »
ZGOETHyCH(P ) s ZLAUNO s CH(10) » ZMICRO CHM(11) s ZMAGNESCM(12)
ZCAMONSCM(13) » ZKMONT»CH(14) s ZMGMONSCH(15) s ZNAMONSCH {16y
ZHUSCOsCHOLZ) s ZPREUNSCHO18) » ZPYRRHS CM(19) 9 ZPYRITH CiH(20) 5
ZRUART »CM(21 2 » ZWAIRAYCHM(22) s ZWOLLASCH(23) yZZ0ISISCM(24) s
ZEFIROSCM(23) s ZMARCALCH(20)
e o o o e 2 0 e o £ 5 ot e 8 £ et 4 b ot o e o o £ o
FORMAT (70 QAIDATION FD]EN!IQL (UOLTS) /96Xy EH H28=7y
1F7.354Xs 'EH CHA="3F7.394Xs "EH H2='3F7,354Xs "EH NH3='+F7.,3)
FORMAT(D LOG SOLUBILITY PRUDUCYS OF MINERALS IN DEEF WAVYERS
17224 'TEQR, CALC, 7 522Xy ‘TEDR., CALC. /522X, 'TEDR, CALC,
1/6Xs
17A0ULARIA "32FF 356Xy "ALRITE LOW /5 2F2.356Xs “ANALCINE "y
12F9r3!6X!
17ANHYDRITE T22F9.396Xs ‘CALCITE T92F 9.5 60y "CHALCEDDONY 7
12F9, 376X
1'MGE-CHLORITE ‘+219.356X» 'FLUDRITE T92F9 Ay 6X s ‘GOETHITE i)
12F9.3/8%
T7LAUMONTITE  “»2F90356Xy "MICROCLINE  “»2F9, 246Xy "MAGNETITE i)
12F9 . 2/76Xs
1'CA-MONTHOR, “2F%. 396Xy "K-KUNTHOR,  “92F9. 356Xy ‘HG-HONTHOR,
12F9. 376X
1/NA-MONTHOR. “92F9.3:6Xs "MUSCOVITE "3 2FF4 396Xy ‘FREHNITE "y
12F%.3/6%s

F R o S STARY WO T

1T7PYRRHOTITE " »2F% 328Xy 'PYRITE "s2FP4 256Xy ‘QUARTZ i
12F9 . 376X
17 WAIRAKITE ’a2F9.3;6X7'UDLLAJTONITE’ 2F9.3y6Xy 7201I81ITE "y
12F9.3/6Xy "EFINOTE 2F9, 3;6X:’MARLAJITE 32F9.3)

*.__._...._._.... e st o oot o a0 e o o 0 o e e e Sa e O ko G as 1ot o bu Bav e %0 et b e et et b e e o e s b0 St ke b o et
RETURN

END



