Project: "Masscap.udc"

Metric Vaue Description
CountDeclClass 0 Number of classes.
CountDeclFile 1 Number of files.

CountDeclFileCode 1
CountDeclFileHeader 0
CountDecl Function 11

CountLine 564
CountLineBlank 110
CountLineCode 346

CountLineCodeDecl 70
CountLineCodeExe 236
CountLineComment 172
CountLinelnactive 0
CountLinePreprocessor 16

CountSemicolon 249
CountStmt 297
CountStmtDecl 70
CountStmtEmpty 0
CountStmtExe 227

Number of codefiles.

Number of header files.

Number of functions.

Number of all lines. [akaNL]

Number of blank lines. [aka BLOC]

Number of lines containing source code. [aka LOC]
Number of lines containing declarative source code.
Number of lines containing executable source code.
Number of lines containing comment. [aka CLOC]
Number of inactive lines.

Number of preprocessor lines.

Number of semicolons.

Number of statements.

Number of declarative statements.

Number of empty statements.

Number of executable statements.

RatioCommentToCode 0.50

Ratio of comment lines to code lines.
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1: /'l masscap.cpp : Defines the entry point for the console application.
2: /1
3:
4: /* Ken Black 4/28/99
5:
6: This programreads a tinme series of concentrations at each nodal point of extraction and
7: injection wells. This information is generated with the postproc programwitten by Steve Andreson.
8: Thi's program conputes nmass capture statistics fromthe concentration information.
9: This programis applicable for all box nodels.
10:
11:
12: argv[ 1] = post proc output file
13: argv[2] = nodified well file - time nust be added to the number of nodes header for each stress period
14: argv[3] = output file name
15:
16: Updated on 9/30/04 to be in sync with post-proc output.
17:
18: The nunber of lines being read in the well_hist.sumfile has been changed from 10 to 13.
19: You still need to add the initial mass tag at the beginning, and this comes fromthe concentration.sumfile
20: from post proc.
21:
22: Here is the batch file to run this program
23:
24: m \ dat a\ c\ sour ce\ masscap\ debug\ masscap wel | hi st. sum ¢2003. wt m c2003nt. out
25:
26: The contents of wellhist.sum
27:
28: im494.13 <- This has to to be manually added to this file
29: con="c2003. CON 9/29/2004 10: 49: 04 PM 482014400 bytes"
30: bt n="¢c2003. btn 1/11/2000 8:36:10 PM 36677596 bytes"
31: bas="c2003. bas 9/29/2004 8:19:40 PM 29420590 bytes"
32: bcf="c2003. bcf 9/29/2001 8:24:24 PM 28906226 bytes"
33: no mask file
34: sit="c2003.sit 9/30/2004 2:57:28 PM 3898 bytes"
35: easting=1959840
36: nort hi ng=298040
37: rotation=0.0
38: N\Voni t or =421
39: NTi me=51. 0
40: vell 1D Easting Nor t hi ng El evation Col Row Lay
41: Ti me Val ue (head or conc)
42: AM20  1976501. 7 305564. 9 -185.0 81 206 27
43: 0. 0000 0. 00000
44: 356. 2500 0. 00000
45:
46: The contents of c2003.wtm
A7:
48: 421 0 <- starting tinme, this has only one stress period
49: 1 185 30 -1657.36 0. 00 AMD6
50: 2 185 30 -8233.36 0. 00 AMD6
51: 3 185 30 -8179.89 0. 00 AMD6
52: 4 185 30 -8233.35 0. 00 AMD6
53:
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54:
55:
56:
57:
58:
59:
60:
61:
62:
63:
64:
65:
66:
67:
68:
69:
70:
71:
72:
73:
74:
75:
76:
7.
78:
79:
80:
81:
82:
83:
84:
85:
86:
87:
88:
89:
90:
91:
92:
93:
94
95:
96:
97:
98:
99:
100:
101:
102:
103:
104:
105:
106:

*/

#
#
#
#
#
#
#i
#i
#i

ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude
ncl ude

<stdi o.
<st ddef
<stdlib
<stdarg
<string
<mal | oc

h>

. h>
. h>
. h>
. h>
. h>

<dos. h>
<fl oat. h>
<mat h. h>

/*****************************Preprocessor Directives ****

LR R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEY]

ion (nodal) points - this is not equal to the
wel | usually has nore than one nodal point */

at the beginning of the well _hist.sum*/

#define mass_convert 28. 3/ 1000000 /* convert ug/l*ft~"3/day to g/day */
#define max_tinme_steps 160 /* maxi mum nunber of time steps */
#def i ne max_nodes 10000 /* maxi mum nunber of observat
nunmber of wells since each
#define max_wel | 500 /* maxi mum nunber of unique wells */
#define blank_|ines 13 /* the nunber of lines to read
#define true 1
#define false O

[ RERXK KKK KRR KKk kkkxkkkkkkxx*kk%* Datag Structure Definitions

struct concentration { /* these are the nodal concentrat

AR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEERY]

ons, flowrates, etc over tinme */

char wel |id[20]; /* MR well id */
float easting; /* ft MA state plane */
fl oat nort hing; /* ft MA state plane */
float el evation; /* ft sl */
float tine[max_time_steps']; /* days */
float conc[max_time_steps']; /* parts per billion */
float flow rate[max_tinme_steps’]; /* flowin ft~"3/day */

float nodal _mass_flux[max_time_steps’; /* flow in ft~3/day

*/

float nodal _mass_renoved[ max_time_steps']; /* tota
float total _water_punped[ max_time_steps']; /* tota

mass renoved at the node at end of sinulation */
flow renoved fromthe node */

int row, /* row nunber */
int col; /* col um nunber */
int |ay; /* layer nunber */

—h

struct concentration® wel | conc[ max_nodes?] ;

struct wellflow{ /* these are

the nodal flows which can be time varying (read fromnodified *.wel file) */

int r ow{ max_nodes?] ; /* row nunber */
int col [ max_nodes?] ; /* col um nunber */
int | ay[ max_nodes?] ; /* layer nunber */
int numeel | ; /* numwel|ls per ts */
float ting; /* days */

float flow rate[max_nodes?;

/* flow ft3/day

*/

Footnotes:
1: masscap.cpp: 73
2: masscap.cpp: 83
3: masscap.cpp: 74
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107:
108:
109:
110:
111:
112:
113:
114:
115:
116:
117:
118:
119:
120:
121:
122:
123:
124:
125:
126:
127:
128:
129:
130:
131:
132:
133:
134:
135:
136:
137:
138:
139:
140:
141:
142:
143:
144:
145:
146:
147:
148:
149:
150:
151:
152:
153:
154:
155:
156:
157:
158:
159:

struct wel | flow' nodefl ow max_ti nme_steps?;

struct welltotal { /* these are the totals for each well */
int nodes_per_well;/* nunber of nodes per well */

float total _mass; /* well accunul ative nass recovery */
float total _punp; /* total volune punped fromthe well */
float gal _gram /* total gallons renoved per gramrecovered */
float inf_conc; /* average influent concentration */
float total _flow, /* total flowin ft”"3/day for the well */
fl oat nod_conc; /* conc*flow at each node */
1}

struct welltotal® wellsunimax_wel | 4;

[ RERX KKK KKK XK K KKK KX XK Kk kkxxkkkkkxxxkxx* J obal Vari abl es LR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEY

FILE *summary_file;

char input_filel[120],input_file2[120],input_file3[120];

int numstress_periods,total _nodes,total _time_steps,unique_wells,tpt; /* tpt = tinme pointer */
float initial_nass;

[REXK KKK KRR KKK KKK XK KKK KRRk hkkxxxkxkxx% fuynction declarati ONS ***xxxkkkkxkkkkkk kX khk kX XXk hkk kX k% [

voi d Abort>(char*ness);

voi d Abort_nodes®(int);

voi d Abort_times’(int);

voi d Abort_ini _mass®(voi d);

void Abort_wel | °(int);

voi d accumul ate_wel | _dat a’®(voi d);
voi d |ink_flow conc*(void);

int main®(int,char **);

voi d process_nodal _concentration_data®(void);
voi d read_concentration_data'(void);
voi d read_fl ow_data*(void);

IR R E R EEEEEEEEEEEEEEEEEEE TR VI AR R R R R R R R R R R EE R EEEEY

int main(int argc,char*argv[]){
strcepy(input _filel' argv’[1]); /* post proc output file */
strepy(input _file2'® argvi’[2]); /* nodified well file - tine added to each stress period */
strcepy(input _file3' argv’[3]); /* output file name */
read_concentration_data();
read_fl ow data*();
l'ink_flow_conc*();

process_nodal _concentration_data®();
accumul at e_wel | _dat a*();
return(1l);

—}

oaNoTRwWNE

Footnotes:
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160:
161:
162:
163:
164:
165:
166:
167:
168:
169:
170:
171:
172:
173:
174:
175:
176:
177:
178:
179:
180:
181:
182:
183:
184:
185:
186:
187:
188:
189:
190:
191:
192:
193:
194:
195:
196:
197:
198:
199:
200:
201:
202:
203:
204:
205:
206:
207:
208:
209:
210:
211:
212:

IR R EEEEEEEEEEEEEEEEEEEEEEEEEE TR IR EE AR SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEY]

voi d Abort (char*ness) /* wite nmessage and exit */

fprintf(stderr,"\nfile open error: %\n", mess’);
fprintf(summary_file? "\nfile open error: %\n", ness?’);
fcloseall();

—}

exit(1);

khkkkkhkhkkhkkhkhkkhhkkhhkhkhkhkhhkhkhkkhhkhhhkdhdkhxdhhhhxkx%x*%x khkkkkhkhkkhkhkhkkhkhkkhhkhhkhhhkhhkhhhhhkdhdhhhhhhdhdrhrhkdhxdhxdrhxxx*k
/ Abort _wel | /
void Abort_wel | (int numnel ) /* wite nmessage and exit */

— o

fprintf(summary_file? "\ nMaxi mum nunber of wells is: %\ n", mx_well?;
fprintf(summary_file? "\nCurrent nunber of wells is: %\n", numwel|%);
fprintf(stderr, "\ n\Vaxi num number of wells is: %\ n", max_wel | %);
fprintf(stderr,"\nCurrent number of wells is: %\ n", numael | 9);
fcloseall();

exit(1);

—}

IR R EEEEEEEEEEEEEEEEEEEEEEEEEE TR ADOrt NOdEeS **H *xxxxkdkkkkkkhh kA XX K KKK KKK KK KKK XK KKK AKX KKKk kXXX kx|

voi d Abort_nodes(int numodes) /* wite nmessage and exit */
fprintf(summary_file? "\ nMVaxi mum nunber of nodes is: %\ n", max_nodes®);
fprintf(summary_file? "\nCurrent nunber of nodes is: %l\n", numodes®);
fprintf(stderr, "\ nMaxi num nunber of nodes is: %\ n", max_nodes®);
fprintf(stderr,"\nCurrent number of nodes is: %\ n", nutmodes®);
fcloseall();

exit(1);

IR R EEEEEEEEEEEEEEEEEEEEEEEEE TR ADOrt tinmeS *FFFxxdkkkkkkkh ok kA XX K KA KAXX K KKK XXX KKK AKX KK KKK XXX h Kk [

voi d Abort_times(int nuntines) /* wite nmessage and exit */

— o

fprintf(summary_file? "\ nMaxi mum nunber of tinesteps is: %\ n", max_tinme_steps’);
fprintf(summary_file? "\nCurrent nunber of tinesteps is: %\ n", nuntimes®);
fprintf(stderr,"\nMaxi num number of tinmesteps is: %\ n", max_time_steps’);
fprintf(stderr,"\nCurrent number of timesteps is: %l\n", nuntimes®);

fcloseall();

exit(1);

IR R EEEEEEEEEEEEEEEEEEEEEEEEE TR ADOrt tinmesS *FFFxxdkkkkkkkh ok kA XK KKK AXK KK KK XXX KKK KKK KKK KX X h Kk [

voi d Abort _ini _mass(void) /* wite nmessage and exit */

— o

fprintf(summary_file? "\ninitial nass has not been added to first line of: %\n",input_filel%;
fprintf(stderr,"\ninitial mass has not been added to first line of: %\n",input_filel®;
fcloseall();

exit(1);

IR R E R EEEEEEEEEEEEEEEEEEE TR accunul ate wel | data *x**xxxxxxhhkkk kX hkhk kXXX KKK KXXX KKK AKX XK KKK XXX KKKk k% [

oaNoTRwWNE

Footnotes:

: masscap.cpp: 162

masscap.cpp: 123
masscap.cpp: 76
masscap.cpp: 172
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213:
214:
215:
216:
217:
218:
219:
220:
221:

222:
223:
224:
225:
226:
227:
228:

229:

230:
231:
232:
233:
234:
235:
236:
237:
238:
239:
240:
241:
242:
243:
244:
245:
246:
247:
248:
249:
250:
251:

252:

253:

254:
255:
256:
257:
258:
259:

voi d accunul ate_wel | _data(voi d){

int j,k,n,local_node_counter, gl obal _node_nunber, gnpt;

/* cal cul ate nodal mass flux for each well for each time step */

fprlntf(SUmTHry_fllel, “\n******************************************************************************\n“);

fprintf(summary_file',"Table 4. Summary of contani nant
fprintf(summary_file', "Accunul ati ve Mass Renoved -
fprintf(summary_file', " Percent

fprintf(summary_file', " Total
fprintf(summary_file', " Total

recovery for each well
mass_rem (kg) \n");
this is calculated based on dissol ved nmass+adsorbed mass\n");

over tinme\n\n");
Initial Mass = perc init nass -

Wat er Punped from Well = h20_punp (mllions of gallons)\n");
Flow Rate = tot _flow (gal/mn) fromeach extraction/injection well\n");

fprintf(summary_file', "Gallons Punped Per Gram Recovered = gallon per gram (gal/gm\n");
fprintf(summary_file', "Conputed | nfluent Concentration = inf_conc (ppb)\n");

fprintf(summary_file!, "Initial

Mass Read From File = %0.2f (kg)\n\n",initial_mass?;

fprintf(summary_file', "well easting northing time mass_rem perc_init h20_punp tot_flow gal l on inf_co
nc\n");
fprintf(summary_file',"id (ft) (ft) (yr) (kg) nmass (ml_gal) (gpm per _gram (ppb)

\n");

gl obal _node_nunber *=0;

/* this noves the array pointer fromO to nunber of observation nodes */

f or (k*=0; k*<uni que_wel | s° k*++){
wel | sunf[ k%] . t ot al _mass’=0;
wel | sunf[ k%] . t ot al _punp®=0;
wel | sunf[ k*] . gal _gr ant=0;
wel | sunf[ k%] . i nf _conc'’=0;

for(j*=0;j"<total _tinme_steps®? j™++){
| ocal _node_count er **=0;

f or (n*=0; n*<wel | sunf[ k] . nodes_per _wel | % n*++) {

gnpt **=gl obal _node_nunber *+l ocal _node_counter®; /* gl obal node pointer */

1 () ==0){

/* initialize totals */
wel | sunf[ k%] . total _mass’+=(wel | conc'’[ gnpt *] . nodal _mass_r enmoved™[j ']);
wel | sunf[ k%] . t ot al _punmp®+=(wel | conc'’[ gnpt *] . t ot al _wat er _punped®[j *]);
wel | sunf[ k%] . total _flow®+=(wel | conc*[gnpt*®].flow rate®[j]);

wel | sunf[ k*] . nod_conc®+=(wel | conc*’[ gnpt **]. conc®[j '] *wel | conc*[ gnpt *°] . fl ow_rate®[j ']);
1

el se {

/* since nodal mass renoved is stored as an accunul ative total, | nust subtract the previous val ue
wel | sunf[ k*] . total _mass’+=(wel | conc'’[ gnpt *°] . nodal _mass_r emoved®™[j '] - wel | conc'’[ gnpt *°] . nodal _mass_r enoved*[j *- 1
wel | sunf[ k%] . total _punp®+=(wel | conc’[ gnpt *] . t ot al _wat er _punped®[j **] -wel | conc'’[ gnpt *°] . t ot al _wat er _punped*’[j *- 1

wel | sunf[ k*] . total _flow+=(wel | conc*’[ gnpt*].flow rate®[j*]-wellconc*[gnpt].flow rate®[j*-1]);
wel | sunf[ k*] . nod_conc?+=(wel | conc™[ gnpt **] . conc®[j *]* wel | conc™[gnpt ] . flow rate?[j"])-

(wel I conc*[ gnpt *] . conc®[j - 1] *wel | conc*’[ gnpt *°] . fl ow_rate®[j **-1]);}

| ocal _node_count er ®++; }

oaNoTRwWNE

Footnotes:

: masscap.cpp: 123

masscap.cpp: 126
masscap.cpp: 215
masscap.cpp: 215
masscap.cpp: 125
masscap.cpp: 119
masscap.cpp: 112
masscap.cpp: 113

: masscap.cpp:114
: masscap.cpp: 115
: masscap.cpp: 215
: masscap.cpp: 125
: masscap.cpp: 215
: masscap.cpp: 215
: masscap.cpp:111
: masscap.cpp: 215
: masscap.cpp: 98
: masscap.cpp: 92
: masscap.cpp: 93
: masscap.cpp: 116
: masscap.cpp: 90
: masscap.cpp: 117
: masscap.cpp: 89
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260:
261:
262:

263:
264:
265:
266:
267:
268:
269:
270:
271:
272:
273:
274:
275:
276:
277:
278:
279:
280:
281:
282:
283:
284:
285:
286:
287:
288:
289:
290:
291:
292:
293:
294:
295:
296:
297:
298:
299:
300:
301:
302:
303:

304:

305:
306:
307:
308:
309:

wel | sunmi[ k?] . gal _grani=wel | suni[ k?] .t ot al _punp?/ wel | suni[ k?] . total _mass®;
i f(wel |l sum[k? .gal _grant>150000]| | wel | sum[k?].total _punp’<10) /* this is an injection well - set value to 0, or begi
nni ng of punping */
wel | suni[ k?] . gal _gr ani=0;

/* conpute average influent concentration only if well is punping*/
if(wellsum[k?.total _flow>(float)O0.)
wel | sumi[ k?] . i nf _conc’=wel | suni[ k?] . nod_conc® wel | sumi[k?] . total _fl ow’;
el se
wel | sunmi[ k?] . i nf _conc’=0. 0;
i f(wellsum[k?.inf_conc’<0.00001) /* |ess than detection */
wel | suni[ k?] . i nf _conc’=0;

fprintf(summary_fil e’ "% 9d0.2f 9%0.2f 9%0.2f 9%0.4f 9d0.2f 9d0.1f 9d0.2f 9d0.1f 9d0.5f\n",
wel | conc®[ gl obal _node_nunber ] . wel | i d*?,
wel | conc®[ gl obal _node_nunber ] . easti ng®,
wel | conc®[ gl obal _node_nunber *] . nor t hi ng*,
wel | conc®[ gl obal _node_nunber™] . time®[j ],
wel | suni[ k?] . t ot al _mass® 1000, /* convert to kg */
wel | suni[ k?] . total _mass® 1000/ i ni tial _mass*™* 100, /* convert to kg,divide by initial mass, convert to percent */
wel | suni[ k?] . t ot al _punp? 1000000, /* convert to nillion gallons */
wel | sumi[k?] . total _flow/ 1440%7.48, /* flow rate in gallons/ninute */
wel | suni[ k?] . gal _grant, /* gal |l ons punped per gram contam nant recovered */
wel | suni[ k?] . i nf_conc’); /* average influent concentration */

1

}
gl obal _node_nunber *+=| ocal _node_count er *%;

/* fprintf(summary_file,"\n");*/}

—}

[ R K KKKk R KKKk ok kK KKKk ok k kK Kk process nodal concentrati on data **X*x*xxkxxxkkk kA XX KK A K XXX K KK KKK K KKK AXX KK KKK XX KKKk k% [

voi d process_nodal _concentration_data(void){
int j,k;

/* cal cul ate nodal mass flux for each well for each time step */

fprl ntf(SUrTlTHry fIIeQ “\n******************************************************************************\n“)-
fprintf(summary_file® "Table 3. Summary of nodal concentration data and accunul ati ve mass renoval over tine \n\n");
fprintf(summary_file® "well easting northing elevation tine concen flow rate nod_nfl ux mass_rem h20_pu
mp\n");

fprintf(sunmary_file® "id (ft) (ft) (ft) (yr) (ug/l) (ft~3/d) (g/ day) (9) (thousan
d_gal)\n");

f or (k*°=0; k*°<t ot al _nodes®; k**++) {

’71‘ or(j#=0;j*<total _time_steps? j?++){

oaNoTRwWNE

Footnotes:

: masscap.cpp: 119

masscap.cpp: 215
masscap.cpp: 114
masscap.cpp: 113
masscap.cpp: 112
masscap.cpp: 116
masscap.cpp: 115
masscap.cpp: 117

. masscap.cpp: 123
: masscap.cpp: 98
: masscap.cpp: 215
: masscap.cpp: 84
: masscap.cpp:85
: masscap.cpp: 86
: masscap.cpp: 88
: masscap.cpp: 215
: masscap.cpp: 126
: masscap.cpp: 215
: masscap.cpp: 297
: masscap.cpp: 125
: masscap.cpp: 297
: masscap.cpp: 125
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310:
311:
312:

313:
314:
315:
316:
317:
318:
319:
320:

321:
322:
323:
324:
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326:
327:
328:
329:
330:
331:
332:
333:
334:
335:
336:
337:
338:
339:
340:
341:
342:
343:
344:
345:
346:
347:
348:
349:
350:
351:
352:
353:
354:
355:
356:
357:
358:
359:

wel | conc’[ k? . nodal _mass_renoved?[j ] =0;

wel | conc’[ k? . total _water_punped®[j “] =0;

wel | conc’[ k? . nodal _mass_fl ux®j“ =(fl oat)fabs((double)(wellconc'[k?.conc’[j*]*wellconc'[k?].flowrate?[j“*(float)mss_c
onvert®));

if(j*=1){ /* sumup mass renoved at each node and total water punped */
wel | conc’[ k? . nodal _mass_renoved’[j ‘] =(wel | conc[ k?] . nodal _mass_f 1 ux®[j * 1] +wel | conc’[ k?] . nodal _mass_fl ux®[j“ )/ (fl oat) 2.
*(wel I conc'[k? . time'[j*]-wellconc[k?.time[j*1])*(float)365. 25+
wel | conc’[ k? . nodal _mass_renoved®[j * 1] ;

wel | conc’[k? . total _water_punped®j“ =(fl oat) (fabs((double)(wellconc’[k?.flow rate®[j* 1]+wellconc’[k? .flow rate®j*))/
(float)2.
*(wel I conc'[k?] . time'[j*]-wellconc[k?.time[j*1])*(float)365.25*(fl oat)7. 48+

wel | conc’[k? . total _water_punmped®[j*1]);}

fprintf(summary_file' "% 9%0.2f %0.2f 9%0.2f 9%0.2f %0.2f 9%0.2f 9%0.2f 9%0.2f 9%0.0f\n",
wel | conc’[ k? . wel | i d*,
wel | conc’[ k?] . easti ng*®,
wel | conc’[ k? . nort hi ng*,
wel | conc’[ k7 . el evati on®,
wel | conc[k? . time' 4,
wel | conc’[k? . conc’[j 9],
wel | conc'[k?.flow rate®[j“,
f abs( (doubl e) wel | conc'[ k?] . nodal _mass_f 1 ux®[j ‘),
wel | conc’[ k? . nodal _mass_renoved’[j ],
wel | conc’[k? . total _water_punped®j“ /1000 /* convert to thousand gallons */);

|
I

/* fprintf(summary_file,"\n");*/}

—}

IR R E R EEEEEEEEEEEEEEEEEEE TR

/* this routine finds the flow rate that

1 LR SRR RS SR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S
l'ink_fl ow_conc /

is applicable for every concentration time step stored in the file */

void link_flow conc(void ){
int j,k,n, tmtpt,wellfound, nspl;
float cur_tinmg;

/* tpt = time pointer */

nspl*®=num stress_peri ods'’+1;

f or (k**=0; k**<t ot al _nodes®; k*®++){ /* process every observation node */

for (n?*=0; n*<t ot al _ti me_steps®; n®++){ /* for each time step, find the appropriate flow */
cur_time®=wel | conc’[k®].time*[n®*]; /* initialize time */

for (t nt°=0; t n*<nspl®; tnt*++){ /* time |ook-up: check if sane tine or |less than next time */

i f (fabs((doubl e)(cur_tinme?-(nodefl ow”[tnf].time*/ (float)365.25)))<0.01){ /* exact time match */
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361:
362:

363:

364:
365:

366:
367:
368:
369:

370:
371:

372:
373:

374:
375:
376:
377:
378:
379:
380:

381:

382:
383:
384:
385:
386:
387:
388:
389:
390:
391:
392:
393:
394:
395:
396:
397:
398:
399:
400:
401:
300:

t pt *=t nt;
| * fprintf(sumrary_file,"Exact Time Match: cur tine = 9%6.2f node tine =%.2f and tinmeptr =
%l \n",cur_tinme, (nodeflowtpt].tinme/365.25),tpt);*/}
el se if((cur_time*>(nodeflow[tnf].tine® (float)365.25))&&(cur_time’<(nodefl ow[tnf+1].ti me®/
(float)365.25))){ /* in between tine intervals */

t pt *=t nt;

| * fprintf(sumrary_file, "cur tine = 9%.2f node tinel =%.2f node tinme2 =%.2f and tinep
tr = %l \n",cur_tine, (nodeflow tn.tine/365.25), (nodeflow tm+l].tinme/365.25),tm; */}

} /* end tinme step | oop */

for (j °=0; j °<nodef | ow'[t pt*]. numnel | 7;j *++){ /* process from O to number of wells to match i,j,k at that tim
e step */
wel | f ound®=f al se;
i f ((nodeflow[tpt'].row[j® ==wellconc® k™].row?)&&( nodefl owtpt?].col ¥[j° ==wel | conc®[ k*]. col **) &&( no
defl ow'[tpt?].lay™ ¢ ==wel |l conc[k™].lay*)){ /* match found */
wel | conc®®[ k™). fl ow rate®[ n*] =nodef | ow'[tpt?].flow rate™j?];

fprintf(summary _file® "flowrate = %0.2f for well %9s at time %.2f yr at row=%3d col =%8d | ayer=

92d\ n", nodef l ow[tpt*].flow rate®[j,wellconc® k™].wellid® cur_time® wellconc® k™].row? wellconc®[ k*].col* wellconc[k™].la

yle) :

wel | f ound®=t r ue;
br eak; }

} /* end j loop */
if(!wellfound®{ /* no entry found for well at this time - set value to 0 */
wel | conc®[ k™). fl ow rate®[n*]=0.;
fprintf(summary_file® "Warning: no entry found for well 9%9s at time %.2f yr so rate is
being set to: \n",wellconc® k™].wellid® cur_time®);
fprintf(summary_file® "flowrate = %0.2f for well %9s at time %.2f yr at row=%8d col =93
d layer=02d\n", wel | conc®[ k*].flow_ rate*[ n*], wel | conc®[ k] .wel |'i d*, cur_tinme® wel | conc™[ k] . row?, wel | conc®[ k*']. col **, wel | conc

(k"] . lTay™); }

10

} /* end stress period | oop */
} /* end k loop */

——73} /* end function */

IR R EEEEEEEEEEEEEEEEEEEEEEEEE TR read concentrati On data **x*xxkkxxxkkkk kXXX KKK KXXK KKK KXXK KKK KKK KKK AKX KK h Kk k% [

voi d read_concentration_data(void){

FILE *file;

char bufr[120], dumystr[25];
int i,n,k,npw,

fl oat nmaxel ev, m nel ev;

/* open input data sunmary file */

i f((summary_file*=fopen(input_file3%, "wt"))==NULL){
printf("can't open the transport data sunmary ouput file");
Abort Z(i nput _fil e3%);}
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403:
404:
405:
406:
407:
408:
409:
410:
411:
412:
413:
414;
415:
416:
417:
418:
419:
420:
421:
422:
423:
424:
425:
426:
427:
428:
429:
430:
431:
432:
433:
434:
435:
436:
437:
438:
439:
440:
441
442:
443:
444;

445:

446:
447:
448:
449:
450:
451;
452:
453:

el se
printf("\nData sunmary output file % is open!'\n",input_file3");

/* open concentration file - need to use input_file for filename after debugging */

i f((file’=fopen(input_filel® "rt"))==NULL){
printf("can't open the nodal concentration file");

Abort *(i nput _filel®;}
el se
printf("\nConcentration file % from post-proc is open!'\n",input_filel®;

fprintf(summary_file® "\nThis transport output file is : %",input_file3");
fprintf(summary_file® "\nThe concentration data file is: 9%",input_filel;
fprintf(summary_file® "\nThe nodal flow data file is %\ n",input_file2°%;

fprl ntf(SUrTTTHry fl I e5 “\n********************** CURRE'\”’ PRmM LI MTS *****************************************\n“)-
fprintf(summary_file® "\ nvaxi mum Nunber of Vells o@\ n", max_wel | /) ;

fprintf(summary_file® "\ nMVaxi mum Nunber of Wel| Nodes %I\ n", max_nodes®);

fprintf(summary_file® "\ nVaxi mum Nunber of Tine Steps %I\ n", max_ti nme_steps®);

fprintf(summary_file® "\nThe source code is masscap.cpp and can be reconpiled for |arger arrays\n\n");

H H 5 n ER R R R R R R R R R R R R R " .
fprintf(summary_file® "\n \n");

fprintf(summary_file® "Table 1. field obtained fromthe concentration file: %\n\n",input_filel®;
n*=0;

npw'=1; /* nodes per well */

mi nel ev*?=100000;

maxel ev**=- 100000;

uni que_wel | s*=0;

Sunmary of wel |

/* read the initial mass fromthe file */
fgets(bufr®, sizeof (bufr®),file?;
i f(sscanf (bufr® "%9% ", dummystr®® & nitial _mass'’)!=2)
Abort _i ni _mass*®();

/* read a set nunber of dummy lines at the top of the wellhist.sum- the initial stuff in this file */
for (i'=0;i%<blank_|ines®;i®++)

fgets(bufr®, sizeof (bufr®),file?;

—whi | e(fget s(bufr*, sizeof (bufr®),file?){
i f (sscanf (bufr?®®, "%% % % %l%l% " , wel | conc?[ n'% . wel | i d*, &el | conc?[ n'’] . easti ng®, &nel | conc?[ n'% . nort hi ng®, &wel | conc?[ n*

. el evati on®, &nel | conc?[ n'% . col %, &wel | conc®[ n*] . row”’, &el | conc?[ n'% . | ay?®®) ==7) {

/* printf ("% 940.2f 940.2f 9%40. 2f

n] . el evation,wel |l conc[n].col,wellconc[n].row, wellconc[n].lay); */

/* count nodes per well and find mn/max el evation */

i f(n°>0){

i f(strcnp(wel |l conc®[n'®-1].wel l'id®, wellconc®[n*].wellid®) ==0){ /* working on same wel| */
npwH++;
maxel ev®=(maxel ev>wel | conc®[ n*-1]. el evati on®) ? maxel ev®® :
mi nel ev?=(m nel ev*?<wel | conc®[ n*-1]. el evati on®) ? minel ev?? :

wel | conc?[ n*-1]. el evati on®;
wel | conc?[ n*-1]. el evati on®;

[

o%d %d %d\n",wellconc[n].wellid, wellconc[n].easting,wellconc[n].northing,wellconc]
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454: else /* new wel | encountered */ Footnotes:
455: [ 1: masscap.cpp: 396
. t - 1 21 3 P 1. 2 13 R 2: masscap.cpp:98
456: maxel ev'=(maxel ev'’>wel | conc’[ n®- 1] . el evati on?) ? nmaxel ev' : wellconc’ n’-1].el evation’ 3: masscap.cpp: 395
457: mi nel ev®=(m nel ev®<wel | conc?[ n®- 1] . el evation?) ? minelev® : wellconc? n®1].elevation® 4: masscap.cpp: 87
458: wel | sunf[ uni que_wel | s’] . nodes_per _wel | .=npw’; 5: masscap.cpp: 396
459: fprintf(summary file! "Well 9%9s contai ned %8d nodes between 940.2f ft and %0.2f ft\n", wellconc? n? 6: masscap.cpp:119
-1] . wel i d*, wel | sunf[ uni que_wel | s’]. nodes_per _wel | ¢, maxel ev', m nel ev®); ; masscap.cppflzs
460: i nel ev°=100000; - masscap.cpp: 111
; 9: masscap.cpp: 395
461: maxel ev'=-100000; 10: masscap.cpp: 123
462: npw=1; 11: masscap.cpp:84
463: uni que_wel | s7++; 12: masscap.cpp: 76
464: i f (uni que_wel | s’>max_wel | *?) 13: masscap.cpp: 172
) 13 : N 14: masscap.cpp: 74
465: Abort _wel | ®(uni que_wel | s7); 15: masscap.cpp: 183
466: } 16: masscap.cpp: 395
467: } 17: masscap.cpp: 394
468: n3++; 18: masscap.cpp:88
469: i f (n*>nmax_nodes™) o %8 mggggg
470: Abor t _nodes™(n®); 21: masscap.cpp: 194
471: 22: masscap.cpp: 125
472: k'¢=0; 23: masscap.cpp: 125
473; ||b———} 24: masscap.cpp:393
474: else /* n nust be decrenented back one! */
475: i f(sscanf(bufr®, "% 9", &nel | conc?[ n-1].ti me®[ k*], &nel | conc?[ n*- 1] . conc®[ k%] ) ==2) {
476: /* convert tine to years */
477: wel | conc?[ n® 1] . time'[ k] / =365. 25;
478: /* printf("%0.2f %0.2f\n",wellconc[n-1].time[k],wellconc[n-1].conc[k]); */
479:
480: Ko++;
481: i f(k*>max_time_steps?®)
482: Abort _ti mes®(k*);
483: }
484:
485: |-}
486:
487: /* process |ast record */
488: maxel ev'=( maxel ev’>wel | conc?[ n®- 1] . el evation?) ? maxel ev® : wellconc? n®1]. el evati on%
489: mi nel ev®=(m nel ev®<wel | conc?[ n®- 1] . el evation?) ? minelev® : wellconc? n®1].elevation
490: wel | sunf[ uni que_wel | s’] . nodes_per _wel | .=npw’;
491: fprintf(summary_file® "Well %9s contained %8d nodes between %0.2f ft and %0.2f ft\n",wellconc’ n®*1].wellid" wellsunf
[uni que_wel | s”]. nodes_per _wel | ¢ maxel ev', m nel ev®);
492:
493: total _nodes?=n?
494: total _tinme_steps®=k’;
495: uni que_wel | s7++;
496:
497: /* wite summary data */
498:
499: fprintf(summary_file® "\n\nTotal well nodes = %l\n",total _nodes®);
500: fprintf(summary_file® "Total wells (unique well ids) = %\ n",unique_wells’);
501: fprintf(summary_file®, "Total concentration tine steps = %\ n\n",total _time_steps®);
502:
503: fclose(file®);
504:
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L

505: } Footnotes:
506: l masscap.cppfSll
507. /************************************** read_flow_data ***************************************************/ % m'ggg;igg
508: 4: masscap.cpp:123
509: voi d read_fl ow data(void){ 5: masscap.cpp:513
510: 6: masscap.cpp: 512
511: FILE *file2; z Wap-ggg;%gﬁ
512: char bufr[120]; 9: masscap.cpp: 105
513: int n,tinmecount; 10: masscap.cpp:514
514: float tinme_yr; 11: masscap.cpp:513
515: 12: masscap.cpp: 103
516: /* open nodal based well file */ S nnsscapwﬂassca 3232%8%
517 , _ , , 15: masscap.cpp: 106
518: if((file2'=fopen(input_file2? "rt"))==NULL){ 16: masscap.cpp: 125
519: printf("Can't open the nodified nodflow well/tinme file");
520: Abort 3(i nput _file2?;}
521: el se
522: printf("\n\Vodified flowrate file % is open!'\n",input_file2?;
523:
524. fprlntf(SUn’n’Hry_flleﬂ', “\n******************************************************************************\n“);
525: fprintf(summary_file* "Table 2. Summary of flow rates on a nodal basis obtained fromfile: % \n\n",input_file2?;
526:
527:
528: ti mecount °=0;
529:
530: [—whi | e(fgets(bufr® sizeof (bufr®,file2%){
531: || i f(sscanf (bufr® "%l% ", &odef | ow[ti mecount °] . nunnel | &, &nodef | ow/[ ti mecount ] . time®)==2){ /* go read |ayer,row,col,fl
ow */
532: time_yr*°=nodefl ow[timecount®].time® (float) 365. 25;
533: fprintf(summary_file® "Wel| stress period #98d = 9%0.2f years has 9%3d nodes \n",timecount®+1,time_yr*, nod
ef l ow[timecount®] . numel | %) ;
534: /* handl e situation where -1 can be used in the well file to indicate the use of previous tine step */
535: i f (nodef | ow[timecount®].numel | ®==-1){ /* use previous val ues */
536: f or (n*=0; n*'<nodef | ow[ ti mecount *- 1] . numel | & n**++) {
537: nodef | ow/[ ti mecount °] . numael | ®=nodef | ow[t i mecount *- 1] . numel | &
538: nodef | ow/[ ti mecount °] . | ay*’[ n*'] =nodef | ow[ti mecount®>- 1] .1 ay*[ n*];
539: nodef | ow/[ ti mecount °] . r ow”[ n*!] =nodef | ow[ ti mecount °>- 1] . r ow*[ n*] ;
540: nodef | ow/[ti mecount ] . col *[ n*'] =nodef | ow[ti mecount >~ 1] . col *[ n*];
541: nodef | ow/[ti mecount®] . fl ow_rat e[ n''] =nodef | ow[ti mecount® 1].flow rate®[ n'];}
542: }el se
543: f or (n*'=0; n*'<nodef | ow[ ti mecount 7] . numnel | & n'*++) {
544 fgets(bufr® sizeof (bufr®,file2');
545: sscanf (bufr® "%l%l%l% ", &odef | ow'[ ti mecount °] . | ay*’[ n*], &iodef | ow[ti mecount °] . row"*[ n*'], &iodef | ow/[ti m
ecount °] . col *[ n*], &odef | ow[ti mecount®].flow rate*[n']);
546: /* convert negative flows to positve val ues */
547: i f (nodefl ow[tinecount®.flow_ rate®™ n*]<(float)O0.0)
548: nodef | ow/[timecount®] . flow rate® n']*=(float)-1.0;
549: /* debug st atenent fprintf(sumrary_file, "stress period #%l % %l % % \n",timecount+1, nodeflow tinecount].lay[n], nodef
low timecount].row{ n], nodeflowtimecount].col[n], nodeflowftimecount].flow rate[n]); */
550: }
551: ti mecount °++;
552: }
553: num st ress_peri ods*=ti necount %
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554: Footnotes:

555 } 1: masscap.cpp: 108
) 2: masscap.cpp: 513

556: ) 3: masscap.cpp: 105

557: /* set very large tine for next array space */ 4: masscap.cpp:123

558: nodef | ow'[ ti mecount?] . time’=(fl oat)3652500. ; 5: masscap.cpp: 125

559: fprintf(summary_file* "Wel| stress period #Y8d = 9%0.2f years has been set for interpolation usage\n",timecount?+1, nodef 6: masscap.cpp:511

| ow'[ ti mecount?].tine® 365. 25);

560: fprintf(summary_file* "Total nunber of actual stress periods = %l \n\n\n", numstress_periods®);

561:

562: fclose(file2%;

563:

564 ——}
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