
APPENDIX A 

Drillers' Logs 



(0-6-25) 7acab 

dirt rock, top soil 
silt 
silt w/rock 
red clay 

(0-6-25) 34bbb 

sandy loam 
gravel 
clay 
gravel 
clay 
gravel 
clay 

(0-6-25) 36cbb 

silty clay 
soft clay 
hard clay 
sticky clay 
clay 
sticky clay 
hard clay 
sticky clay 
clay 
clay w/streaks 

of shale 
soft sandy clay 
hard clay 
shale 
clay 
clay w/streaks 

of sand 
sandy shale 
shale w/streaks 

of gravel 
hard cemented sand 

Depth Interval 
(feet) 

0-20 
20-35 
73-79 
79-165 

1-28 
28-33 
33-98 
98-103 

103-250 
250-252 
252-400 

40-179 
179-209 
209-235 
235-292 
292-440 
440-507 
507-522 
522-570 
570-715 

715-754 
754-770 
770-881 
881-897 
897-911 

911-1012 
1012-1044 

1044-1106 
1106-1111 

sandy shale 1111-1198 
sandy shale w/streaks 

of cemented sand 1198-1389 
cemented sand 

w/streaks of gravel 1389-1510 
hard clay & shale 1510-1561 
sand & gravel 

w/streaks of clay 
coarse gravel 

w/streaks of clay 
hard sandy shale 

w/streaks of sand 
hard sandy shale 
cemented sand 
soft break 
hard sandy shale 
soft break 
hard sandy shale 
soft break 

1561-1654 

1654-1761 

1761-1812 
1812-1835 
1835-1918 
1918-1922 
1922-1927 
1927-1935 
1935-1938 

" lost some mud" 1938-1945 
hard sandy shale 1945-1961 
sandy shale 1961-1985 
loose sand & gravel 

"lost some mud" 1985-1996 
hard sand 1996-2001 
fine sand w/streaks 

of Shale 2001-2025 
hard sand plus shale 2025-2037 
fine sand w/streaks 

of shale 
hard sand & shale 
loose gravel 

"lost some mud" 
hard sand 
med. soft sand 

w/some shale 

2037-2042 
2042-2048 

2048-2052 
2052-2060 

2060-2119 

Depth Interval 
(feet) 

med. soft sand 
hard sand & shale 

U.S.G.S. analysis: 
mUdstone 
gypsum 70-90r. 
volcanic sand 

(0-6-26) 7cac 

gravel, sand, 
pebbles, boulders 

unconsolidated 
consolidated sand, 

pebbles, boulders 
of Cretaceous & 
Tertiary origin 

Tertiary volcanics, 
red porphry docite 

Tuffaceous cg (frogs 
of andes enclosed in 
rhy matrix) 

Porphry docite? light 
yel-brn, soft 

Pink, soft, 
non-porphyretic 

(0-6-26) 8abb 

gravel 
Tertiary volcanic 

(tuff agglomerate) 
andesite porphyry 
dacite porphyry 
rhyolite tuff 
cg 
andesite 
rhyolite Tuff cg 
rhyolite 
cg - rhyolite tuff 
andesite 
cg - rhyolite tuff 
alt. tuff & andesite 
gray andesite 

(0-6-26) 8ccd 

gravel 

(0-6-26) 8bbb 

gravel 
Tertiary volcanic 

(dacite? prop.) 
perlitic tuff 
tuffaceous cg; 

rhy matrix 

(0-6-27) 02abd 

soil 
malapais 

2119-2149 
2149-2161 

235-850 
850-1650 

1650-2160 

0-10 
10-90 

90-710 

710-730 

730-1060 

1060-1100 

1100-1110 

0-450 

450-525 
525-540 
540-618 
620-630 
630-690 
690-745 
745-820 
820-840 
840-925 
925-960 
960-965 
965-1075 

1075-1100 

0-580 

0-700 

700-730 
730-800 

800-965 

0-10 

(cavern at 400 ft.) 10-505 
On outcrop of younger vols. 

(0-6-27) 13cc 

basalt 

(0-6-27) 30b 

top fill & boulders 
red & blue clay 
black mud "in cavity" 

0-200 

0-90 
90-305 

305-345 

Depth Interval 
(feet) 

(0-6-27) 35cbb 

Logged 1958 by Davidson. 
Only core 560 to 1,000 ft. 
located. 

dense, well cemented 
cg w/lenses of ss & 
tuff beds. Red 
granite is present. 
Bedding is up to 300 

from perpend. to 
core •• '. pre Plio­
Pleistocene basin 
fill. May be equiv. 
to Bonita Creek cg. 560-689 

May be equiv. to inter­
mediate series andes 
& basalts - early 
Cenozoic. 689-893 

epidotized andesite 
Cretaceous, prob. 
equiv. to Silverbell 
cg of Tucson 893-TO 

cg 
"""ite tuff 
mudstone 300 

sandstone 
siltstone 
red granite 

560-566 
566-568 
568-581 
581-588 
588-601.7 

4"cobble 601.8 
cg grit 601.8-616 
siltstone & mudstone 616-625 
sandstone (red gr) 625-658 
cg 
siltstone to ss 
cg 
mUdstone 
flow breccis or cg 
andesite 
andesite & basalt 

(0-6-26) 35aaa 

gravel 
clay 
gravel 
gravel 

bedrock 1167 

(0-6-27) 36ccc 

gravel 
gravel & caliche, 

alternating in beds 
3' apart 

(0-6-27) dbdz dbdc 

658-689 
689-692 
692-754 
754-756 
756-761 
761-893 
893-1000 

0-119 
119-896 
896-1112 

1112-1167 

0-15 

15-250 

surface soil 1-8 
wate r bearing sand 

& gravel 8-69 
conglomerate 69-85 

"nothing for deepen to 250' " 
deepened to 250' in 1951 
"no water" 

(0-6-28) 03 ccd 

conglomerate 0-2015 
" just reached basalt" 

"N400 W trending fault just NE 
of hole - down drop to SW" 



Depth Interval 
(feet) 

(0-6-28) 31dba 

top soil 
clay, gravel 
boulders 
clay & gravel 
cg 
sandy clay 
rocks & clay 

(0-7-25) 07ccc 

sandy loam 
red blue clay 
blue, gray clay 
fine, sandy, 

honeycomb clay 
clay 

(0-7-25) 22ddd 

1-4 
4-36 

36-45 
45-116 

116-280 
280-294 
294-400 

0-25 
25-250 

250-975 

975-980 
980-1100 

silt, sand-calcareous 0-18 
sand w/some siltstone 18-60 
siltstone, grey to 

brown & calcareous 60-500 
siltstone (desc ribed by 

driller as "sticky 
clay) grey to brown 500-730 

silty clay, calcareous 730-800 
siltstone, llmey brown 

(driller reports it 
sticky) 800-981 

siltstone - brown to 
grey calcareous. 
Some thin hard layers 
from 1270-1360 ft. 981-1465 

Siltstone w.some hard 
layers. Mostly grey 
in color 

Greyish siltstone 
Siltstone w/minor qty. 

1465-1705 
1705-1780 

(gyp?) fragments 1780-1826 
"Hard rock" probably 

gypsum bed in silts 1828-1935 
Siltstone, brownish 

calcareous w/some 
interbedded gyps~m. 
Temp. up to 100 F 1835-1988 

Si Its tone-brown cal-
careous; light grey 
fragments 1988-2160 

Siltstone - brown, 
light grey frag~ents. 
Temp. 2181 92 

222098
0 

226099
0 

2160-2282 
Siltstone - brown 

w/l ighter fragments. 
Calcareous 
Temp. 2320 960 

238098
0 

2420 100
0 

2282-2422 
Hard layer - considerable 

gypsum in grey siltstone 
calcareous 2422-2483 

Brown & grey siltstone. 
calcareous 2483-2515 

Probably bedrock 
potash granite 

(0-7-25) 26 cbc2 

Sand, few gravels, 
some gypsum (blue-

2515-2535 

grey) 0-45 
Sand, few gravels, no 

gypsum (blue-grey) 45-119 
Fine to coarse sand 119-397 
Sand, few gravel 397-668 
Grey sand, rare gravel 668-1499 

Depth Interval 
(feet) 

(0-7-25) 27 dad3 

? 0-130 
Grey vol. sand, 

gravel, few pebbles 130-230 
Sticky brown clay, 

vol. sand & gravel; 
few granite fragments 230-310 

Very fine to coarse sand 
w/gypsum fragments 310-446 

Gypsum 446-1206 
Very fine to coarse 

volcanic sand 1206-1396 

(0-7-25) 27 dcc 

Sand or sandy gravels 
interbedded w/silt 
or V.F. sand 

Sand w/interbedded 
silt. Enters t.uff bed 
near 20 ft. 

Tuff 
Silts & silty tuffs 

w/interbedded or dis­
seminated sands 

Bedded sands 
Silts & silty tuffs 
Sand w/diseminated 

clay or clay seams 
Silts & micaceous tuffs 

w/stringers of sand 
& pebbles 

Clayed sands & silts 
Clayey silt 
Fine silty sand 
Silty & clayey sand 
Sandy mUdstone or 

clayey sand 
Clayey sand or silt 
Silty sand w/some 

clay 
Clayey siltstone 
Silty sand 
V. F. sand w/dlssem­

inetted silt or silt 

0-10 

10-20 
20-30 

30-40 
40-50 
50-60 

60-70 

70-80 
80-90 
90-110 

110-120 
120-140 

140-150 
150-170 

170-180 
180-185 
185-190 

layers 190-200 
Clayey silt 200-210 
Silty clay 210-230 
Interbedded silty sands 

& clays 230-240 
Clayey siltstone 240-320 
Calcareous siltstone 320-330 

(0-7-26) 4 cad 

Boulders & sand 
Blue clay 

(0-7-26) 07 cbd 

Clay & gravel 
Water 
Clay & gravel 
"Full amt. of water" 
"Dry clay" 

(0-7-26) 17 baa 

Soil 

1-70 
70-250 

0-57 
52-60 
57-90 

80 
90-303 

0-8 
Gravel & boulders 8-90 
Blue & yellow clay; 

streaks of gypsum & 

strata of hard rock 
(800 to 895 ft.) 90-895 

Blue ciay---------OO-190 

Yellow clay 190-260 

Depth Interval 
(feet) 

Blue Clay 260-300 
Yellow stratified 

clay 300-700 
Yellow clay w/ 

streaks of clay 700-800 
Yellow clay w/ 

strata of hard rock 800-895 

(0-7-26) 19aa 

Yellow brown sand 0-60 
Gravel predom w/ 

some sand 60-80 
Brown sand, some 

gypsum; much silt-
stone, some gravel 80-260 

Pinkish brown sand; 
little gravel, much 
siltstone 260-400 

(0-7-26) 26aba 

Grey & brown clay 
& silt 

Siltstone & mdstn. 

(0-7-26) 31cda 

Top soil 
Sand & rock 
Fractured rock 
Tan clay 
Clay w/mixed grvl. 
Gravel & water 
Clay 
Gravel & water 
Hard red clay 
Wash gravel & water 
Clay 

-Gravel & water 
Clay 
Blue clay 

Perforations 
Gravel 
Grouted 

(0-7-27) 1bbg 

0-1910 
1910-2262 

0-1 
1-7 
7-23 

23-52 
52-70 
70-82 
82-98 
98-105 

105-115 
115-120 
120-153 
153-170 
170-180 
180-190 

130-180 
110-190 
20-110 

Gravel 0-15 
Gravel & caliche in 

alternating 3' layers 15-250 

(0-7-27) 02aaa2 

Pediment cap 
Green clay 
Basal cg 

0-18 
18-212 

212-400 

Artesian-water rose to 
18' depth 

(0-7-27) 02aab2 

Brown sand & dirt 
Boulders 
Yellow clay 
Gravel 
Clay 
Gravel, cg 
Yellow clay 
Cg 

0-16 
16-24 
24-125 

125-180 
180-190 
190-330 
330-350 
350-500 



Depth Interval Depth Interval Depth Interval 
(feet) (feet) (feet) 

(0-7-27) 02aca2 (0-7-27) 2dbb ~0-8-262 01aab 

Top soil 0-10 Water - loam 0-14 Sandstone 0-2 
Boulders 10-25 G rave lrock 14-35 Red clay 2-10 

Rock & clay 35-45 Sand & SS hard 10-53 
~0-7-272 2cbb Clay 45-55 Sand & water 53-60 

Clay & gravel 55-75 Clay 60-68 
Top soil 0-8 Water/gravel 75-76 Sand & water 68-72 
Sand, dry & gravel 8-16 (water came up to within Red clay 72-80 
Gravel, water 16-46 6' of top) Sand & water 80-93 
Rock & clay 46-66 Clay 76-130 Sand & sm gravel 93-105 
Boulders 66-70 Gravel 105-112 River rock & water 105-115 
Clay 70-117 Clay 112-142 Sand & water 115-135 
Sand 117-124 Gravel 142-148 Blue clay 135-145 
Clay 124-131 Clay 148-155 ------------
Sand 131-138 Gravel 155-160 
Clay 138-144 Clay 160-166 Perforations 105-145 
Gravel 144-149 Gravel 166-169 Gravel 100-145 
Clay 149-158 Clay 169-180 Grouted 1-100 
Sand 158-167 Gravel 180-187 
Clay 167-175 Clay 187-193 ~0-8-262 5bbc 
Sand 175-179 Gravel 193-198 
Clay 179-186 Clay 198-210 Top soil 0-26 
Gravel 186-191 Gravel 210-232 Brown clay & SS 26-29 
Clay 191-238 Clay 232-238 Clay & sand 29-37 
Gravel 238-247 Gravel 238-257 Brown clay 37-87 
Clay 247-278 Clay 257-268 Clay & sand 87-91 
Gravel 278-287 Gravel 268-276 Brown clay 91-103 
Clay 287-291 Clay 276-282 Gravel 103-119 
Clay - sandy 291-297 Gravel 282-287 Brown clay 119-130 
Sand 297-304 Clay 287-291 Gravel 130-145 
Clay 304-323 Gravel 291-297 Brown clay 145-148 
Gravel 323-331 Clay 297-308 Blue clay 148-204 
Clay 331-338 Gravel 308-315 
Gravel 338-341 Clay 315-322 ~0-8-262 5ccd 
Clay 341-349 'Gravel 322-327 
Gravel 349-360 Clay 327-334 Fill 0-30 
Clay 360-374 Gravel 334-342 Brown clay 30-47 
Gravel & clay 374-387 Clay 342-348 Water/sand 47-48 
Gravel 387-435 Gravel (flowing water) 348-356 Red clay 48-65 

Clay 356-364 Brown clay 65-70 
~0-7-272 02acd Gravel 364-373 Dark brown clay 70-82 

Clay 373-381 Light brown clay 82-88 
Top soil 0-8 Gravel 381-433 Red clay 88-95 
Gravel 8-15 Water/gravel 95-106 
Green clay 15-262 (0-7-27) 2dbc 
Basal cg 262-400 ~0-8-262 6abc 

Native top soil 0-15 
~D-7-272 2cdb Sand & gravel & Sandy loam 0-36 

water-bearing sand 15-75 Sand 36-39 
Surface soil 0-16 Rock & gravel 75-125 Sandy clay alt. w/ 
Boulders 16-48 Rock & gravel 125-250 water/gravel in about 
Yellow clay 48-130 5' beds 39-206 
Gravel 130-142 ~0-7-272 11bbb Clay 206-210 
Yellow clay ,142-158 Sand 210-214 
Gravel 158-172 Boulders 0-18 Sandy clay 214-220 
Yellow gravel 172-197 Clay 18-42 Clay 220-224 
Gravel 197-215 Sand & water 42-46 Sandy clay 224-234 
Yellow clay 215-222 Alternate beds of Hard sand 234-235 
Gravel 222-237 sand & clay 46-110 Water sand & gravel 235-237 
Clay 237-248 Gravel 110-112 
Gravel 248-255 Alt. sand & clay 112-129 ~0-8-262 6cbc 
Clay 255-260 Sandy clay 129-145 
Cg 260-301 Alt. sand & clay 145-302 Flowing 10 gpm 3-60 
Yellow clay 301-307 Sandy clay 302-339 Flowing 7-60 
Water/gravel 307-415 Clay 339-344 Flowing - very 
Yellow clay 415-418 Water/gravel 344-356 small amount 11-60 
Water/gravel 418-502 Clay 356-361 Water@ 95'; 256'; 403'; 455'; 
Yellow gravel 502-508 Sand & gravel 361-398 500'; 525'; 624' & 642' 
Water/gravel 508-535 Alt. sand & clay 398-420 -------------
Yellow clay 535-538 Coarse sand 420-435 Sandy silt 0-10 
Sand & boulders 538-560 Silty sand w/interbedded 
Yellow clay 560-566 thin siltstone 10-19 
Water/gravel & sand 566-700 Interbedded siltstone 
Bedrock - red granite 700-702 & sands 19-29 



Depth Interval 
(feet) 

(D-8-26) 6cbc - continued 

Siltstone w/interb. 
silty sands 

Siltstone w/interb. 
silty sands 

Interbed siltstone w/ 
sand. Siltstone 
predominate 

Interbed sand & sltstn. 
Limey sand 
Limey silty sand 
Limey sandy silt 
Limey siltstone 
Limey siltstone, 

somewhat sandy 
Limey siltstone w/ 

interbed gypsum 
Limey siltstone, some 

dissem. sand 
Interbed siltstone & 

sand. Limey 
Interbed sands & 

limey siltstone 
Limey fine sand occas. 

29-42 

42-52 

52-85 
85-96 
96-107 

107-117 
117-128 
128-139 

139-172 

172-218 

218-229 

229-239 

239-250 

grading to silt 250-261 
Limey silt & fine sand 261-271 
Limey siltstone 

(gypsiferous?) 
Limey siltstone 
Sand w/interbed 

siltstone 
Sand 
Siltstone w/interbed 

sands 
Siltstone 
Sand w/interbed 

siltstone 
Sand 
Siltstone w/interbed 

sands 
Sand w/interbed 

siltstone 
Siltstone w/interbed 

sand 
Interbed sand & silt 

~D-8-262 6ccb 

Sandstone & clay 
Blue white clay & silt-

stone, red clay & 
siltstone 

started flowing 

~D-8-262 7acc 

Top sandy soil 
Sand-water (sealed off) 
Brown clay 
Blue sand - blue clay 
Blue clay - all water 

sealed off to this 
depth 

Blue clay 
Blue sand - gravel 

water 
Blue clay 
Blue sand 
Blue clay 
Blue sand 
Brown clay 

271-282 
282-349 

349-383 
383-414 

414-447 
447-458 

458-469 
469-491 

491-523 

523-545 

545-589 
589-651 

0-115 

115-256 
624-655 

0-20 
20-28 
28-42 
42-48 

48-85 
85-145 

145-148 
148-160 
160-162 
162-197 
197-198 
198-200 

(D-8-26) 7adc 

Depth Interval 
(feet) 

Siltstone-clay streaks 0-82 
Clay 82-217 
Water at all depth 

measurements 217-314 
Vary between 6" to 4' 314-337 
Water in honeycomb 

formation 485-530 
U.S.G.S. well depth 545' 

~D-8-262 7adc2 

Sandstone, clay 0-80 
Water 80-82 
Blue s.s. clay 82-187 
Water 187-190 
Hardpan, clay 190-314 
Water 314-316 
Clay 316-385 
Hardpan 385-389 
Watl'lr 389-394 
Brown clay,hardpan 394-647 
Water 647-660 
Brown clay 660-668 

~D-8-262 7bbb 

Clay 0-20 
Clay & sand 20-60 
Clay, sand & gravel 60-80 
Blue clay 80-270 
Clay, sand 270-310 

(D-8-262 7bcc 

Sandstone, clay 135 
Water at all depths 228-271 
Measurements vary from 

8" to 12' 290-430 

(D-8-262 7bcc2 

Fill 
Sand & water 
Blue clay 
Red clay 
Sand water seep 
Blue clay 
Sand water seep 
Blue clay 
Sand water 
Blue clay 

(D-8-262 7bda 

SS & clay 
Water 
Clay, SS streaks 
Water 
Blue clay 
Water 
Clay 
Clay, hard pans 
Water 
Clay, hard pans 
Water btwn hard pans 
Hard pans, clay 
Water 
Clay 
Water Honeycomb fm 

0-16 
16-40 
40-47 
47-81 
81-92 
92-109 

109-110 
110-127 
127-128Y. 

128Y.-132 

0-130 
130-132 
132-265 
265-269 
269-356 
356-357 
357-642 
642-760 
760-764 
764-1010 

1010-1032 
1032-1150 
1150-1160 
1160-1265 
1265-1310 

~D-8-262 7bdb2 

SS Clay 
vvater 
Clay SS 
Water 
Blue clay 
Water 
Clay 
Clay Hard Pans 
Water 
Clay Hard Pans 
Water Hard Pans 
Hard Pans Clay 
Water 
Clay 
Water 
Clay Hard Pans 
Water 

(D-8-26) 7ccc 

Depth Interval 
(feet) 

0-130 
130-132 
132-265 
265-269 
269-356 
356-357 
357-642 
642-760 
760-764 
764-1010 

1010-1032 
1032-1150 
1150-1160 
1160-1265 
1265-1310 
1310-1500 
1500-1518 

Rocks, gravel, blue 
& red clay 478-508 

NOTE: This is artesian water but 
high land. Water stands within 40' 
of surface. Honey comb formation. 

(D-8-262 7dda 

Mostly clay & silt. Swamp & lake 
deposits except first 3 samples 
(19-59'). Grayish - blue green 
clay & silt or mud dominate samples. 
Some have fair amount of sand & 
small gravel. Samples 13,14,15 
(208-253') have red coloring Which 
indicated a drying out period. The 
red is due to oxidation. 0 rganic 
material present from samples 17-
32 (269-544'). At 1276' change in 
material. Lighter color. Caliche. 
Coarse sand grains may be deform­
ed gravel. 

(D-8-26) 7ddb2 

Water at all depth 
measurements 123-137 

Formation SS & clay 174-180 

(D-8-26) 8adc 1 

Samples to Bur. of Mines 

(D-8-26) 8adc2 

Samples to Bur. of Mines 

(D-8-26) 8bdc 

Sand & sml gravel 19-166 
Some fine sand, silt, 

clay (mud) 166-392 
Silt gravel 392-557 
Silt & clay (mud) 

grey-green 557-1098 
Mostly silt & clay 1098-1399 



(0-8-26) 8cdd 

Depth Interval 
(feet) 

Sandstone, clay, rocks 0-301 
Water 301-303 
SS (clay streaks) 
Water (honeycomb) 
Clay 

(0-8-26) 16bca 

Surface soil 
Sandstone 
Clay 
Clay & sandstone 
Sand & sandstone 
Water 
Clay & sandstone 

(0-8-26) 16ccd 

Sand, rock & clay 
Clay & sandstone 
Honeycomb 
Honeycomb flowing 
Sand & clay 
Clay 
Clay 

(0-8-26) 17abb 

303-365 
365-415 
415-418 

0-60 
60-70 
70-250 

250-300 
300-340 

340' 
340-460 

75-85 
110-112 
280-295 
400-410 
525-535 
549-551 
551-564 

Red SS 0-33 
"Water stood @ 9' at 33'" 

Red SS 33-190 
Blue shale 190-790 

"Water at 262'; 323'; 390'; 410'; 
520'; 574'; 631'; 675'; 734'; 747';" 

Some water 756-788 
Water good 790' 
Honeycomb, lots water 790-842 
Layer sand 675'; 734'; 747' 
Choc. sandy clay 842-1412 
Blue shale 1412-1449 

"Water@ 1449' honeycomb (salt wtr.)" 
"Water at 1064'; 1140'; 1164'; 1216'; 
1260'; & 1337'" 

(0-8-26) 17bbc 

Sand & clay 
Gravel - 1st water 
Clay 
Alt. sand & clay 
Clay, sand & gravel 
Sand & gravel 
Hard sand & gravel 
CG, hard 
Grey clay 
Sand & gravel 
Clay 

(0-8-26) 18add 

Sandstone & clay 

(0-8-26) 19dcc2 

Boulders 
Brown sandy shale 
Brown sandy clay 
Brown sandy shale 
Sand, trace of water 
Brown sandy clay 
Brown sand, source 

of water 
Brown clay 
Sand & gravel 
Brown shale & sand 

0-25 
-27 

27-260 
260-460 
460-475 
475-490 
490-520 
520-565 
565-575 
575-580 
580-610 

1250-1525 

0-16 
16-90 
90-122 

122-130 
130-134 
134-203 

203-210 
210-233 
233-238 
238-250 

Depth Interval 
(feet) 

(0-8-26) 21 cdc 

Fill or overburden 
Red clay 
Dry sand 
Grey clay 
Red clay 
Grey-green clay 
Water sand 

(very little water) 
Red clay 

. Water gravel 
Red brown clay 
Water gravel 
Brown clay 
Water gravel 
Red clay 

(0-8-26) 28bdd 

Soil & rocks to 50' 

0-51 
51-97 
97-101 

101-137 
137-154 
154-173 

173' 
173-189 
189-192 
192-209 
209-213 
213-241 
241-244 
244-250 

Clay to 365'. Water in 
honeycomb formation 365-390 

(0-8-26) 28dbb 

Decomposed granite fill 
Fill & boulders 

0-4 
4-12 

12-18 
18-22 
22-27 
27-35 
35-51 

Granite boulder & clay 
Sandstone 
Yellow clay 
Brown squeezing clay 
Red clay 
Grey sandstone 

some water 5 gpm 
Benonite clay 
Red clay 
River salt 
Blue clay 
Green benonite clay 
Brown clay 
Red clay 
Brown clay 
Joint clay 
Brown clay 
Grey sandstone 
Brown clay 
Benon!te clay green 
Brown sandy clay 
Brown benonite clay 
Sandstone 

51-64 
64-72 
72-76 
76-81 
81-84 
84-95 
95-99 
99-101 

101-113 
113-118 
118-124 
124-131 
131-145 
145-152 
152-157 
157-161 
161-165 

Brown clay 165-169 
Sticky olive green clay 

w/small gravel & rock169-187 
Grey sticky clay 187-201 
Benonite clay green 201-205 
Grey sticky clay 205-260 
Green benonite 260-268 
Grey sticky clay 268-315 
Grey clay w/very 

fine sand 
Grey sticky clay 
Grey clay w/very 

fine sand 
Grey clay 
Blue SS 
Blue sand, very fine 

Water 

315-335 
335-350 

350-361 
361-430 
430-435 
435-441 

Water raised to 100' of 
surface. 

(0-8-26) 29bbd 

Sandy soil 
Sand & water 
Sandy clay 
Sand & water 

0-95 
95-96 
96-140 

140-141 

Depth Interval 
(feet) 

Sandy clay 
Sand & water 
Sandy clay 
Sand & water 
Sandy clay 
Water & sand 

(0-8-28) 29dbd 

Soil & clay 
Sand & clay 
Gravel & clay 
Brown clay 
Blue clay 
Brown clay 
Blue clay 
Brown clay 
Brown & blue clay 

mixed layers 
Sandstone 
Sand & brown clay 
Sandstone 

water level 213' 
Sand & clay 
Sandstone 

water level 128' 
Sand & clay 
Sandstone 

water level 75' 
Sand & clay 
Gravel 

water level 38' 
Sand & clay 
Gravel 

water level 18' 
Sand & clay 
Sand & gravel 

water level 9' 
Sand & clay 
Sand & gravel 

water level 5' 
Brown clay 
Red clay & gravel 

(0-8-26) 30 aca 

Sand & rock 
Sandy clay 
Brown cLay 
Blue sandy clay 
Green sandy clay 
Brown sandy clay 
Brown clay 
Brown sandy clay 
Brown clay 
Sand & water 
Blue clay 
Sandstone 
Coarse sand & water 
Brown clay 
Brown sandy clay 
Fine sand & water 
Brown clay 

(0-8-26) 30baa 

Big boulders 
Sandy clay (few bldrs) 
Boulders 
Sand & clay 
Gravel 
Big boulders 
Sand, grvl & clay 
Sandy clay 
Clay w/sand & grvl 
Sand, grvl & clay 

141-182 
182-164 
184-236 
236-238 
238-284 
284-288 

0-8 
8-17 

17-31 
31-60 
60-71 
71-92 
92-99 
99-107 

107-275 
275-276 
276-302 

302-303 
303-314 

314-315 
315-331 

331-332 
332-338 

338-341 
341-369 

369-370 
370-386 

386-389 
389-395 

395-397 
397-407 
407-600 

0-23 
23-56 
56-60 
60-104 

104-120 
120-140 
140-151 
151-162 
162-164 
164-166 
166-173 
173-220 
220-223 
223-225 
225-230 
230-243 
243-248 

0-11 
11-20 
20-22 
22-30 
30-32 
32-34 
34-45 
45-60 
60-77 
77-80 



Oepth Interval 
(feet) 

(0-8-26) 30baa - continued 

Sandy clay & blue clay 80-85 
Brown or grey clay & 

blue clay 85-95 
Blue clay & sandy clay 95-111 
Sandy clay & 

small streaks of sand 111-126 
Brown sandy clay 126-162 
Sand, brown clay wi 

sand & gravel 162-164 
Sand, gravel & clay 164-168 
Sandy clay 168-170 
Sand, gravel & 

clay streaks 170-172 
Sand & clay broken 172-186 
Sand & clay broken; 

some gravel 186-211 
Sand, gravel & clay 211-228 
Sandy clay & sand 

streaks 228-238 
Sandy clay 238-246 
Sandy clay streaks 246~248 

Sandy clay 248-256 
Big gravel, sand & 

clay streaks 256-259 
Sandy clay 259-263 
Sandy clay w/sand 

& small gravel 263-278 
Sand & gravel 278-280 
Small streaks sand 

& gravel 280-293 
Sand gravel w/few sm. 

clay streaks 293-300 
Sandy clay w/sand 

streaks 
Sand streaks w/clay & 

few gravel streaks 
Sand & clay broken 
Clay 
Sand & gravel 
Sand & clay 
Sand & gravel 
Sandy clay & sand 

(0-8-26) 30bdb 

Granite boulders 
Sand w/water 

300-306 

306-321 
321-339 
339-340 
340-357 
357-362 
362-387 
387-397 

0-30 
425-450 

Most of water supply 650-670 
"From start to finish very little to 
no clay. Granite sandstone the 
entire way." 

(0-8-26) 30bdd 

Granite fill & "boulders" 0-20 
Granite fill 20-172 
Sandstone - water 172-202 
Red sandstone - water 202-245 
Granite fill 245-300 

(0-8-26) 30ddd 

Sandy soil 
Sand & water 
Sandy clay 
Sand & water 
Sandy clay 
Water & sand 
Sandy clay 
Sand & water 
Sandy clay 
Water & sand 

0-95 
95-96 
96-140 

140-141 
141-182 
182-184 
184-236 
236-238 
238-284 
284-288 

(0-8-26) 31 abd 

Top soil 
Sand & clay strips 

Oepth Interval 
(feet) 

0-35 
35-90 

Small amt. water 90' 
Sand & clay strips 90-140 
Red clay 140-250 
Sand w/water 250-257 
Clay 257-290 
Sand w/water 290-293 
Clay 293-404 
Sand w/water 404-450 

~0-8-262 31 ddc 

Sand 0-17 
Sandstone 17-26 
Sandy clay 26-29 
Sandstone 29-36 
Sandy clay 36-66 
Water sand 66-68 
Sandy clay 68-84 
Red clay 84-108 
Water gravel 108-110 
Clay 110-115 
Sandy clay 115-123 
Sand & clay alternating 

beds in 1'sand;8'clay 
Sandy clay 
Clay 
Water sand 
Clay 
Hard sandy clay 

(0-9-26) 5acd 

Fill 
Brown clay 
Seep 
Brown clay 
Water gravel 
Red clay 
Water gravel 
Brown clay 

(0-9-26) 6bda 

123-161 
161-175 
175-209 
209-211 
211-241 
241-250 

0-25 
25-90 

90 
90-185 

. 185-186 
186-232 
232-234 
234-250 

Sand & clay 0-50 
Sand & gravel (1st waterJ50-51 
Sand, clay 51-108 
Gravel, water 108-110 
Sand, gravel clay 110-120 
Sand, gravel, rock 

(caving) 120-127 
Conglomerate 127-140 
Sand 140-143 
Conglomerate 143-166 
Sandy clay 166-175 
Sand, gravel 175-180 
Sandy clay 180-200 

~0-9-272 36bc 

Hardpan 0-32 
Gravel 32-38 
Yellow clay 38-90 
Sand & gravel 90-124 
Yellow clay 124-132 
Gravel 132-144 
Blue clay 144-240 
Blue clay & sand 240-254 
Gravel & sand 254-260 
Blue clay 260-284 
Sand 284-288 
Yellow clay 288-322 

Oepth Interval 
(feet) 

Blue clay 
Sandstone 
Blue clay 
Gypsum & clay 
Gypsum 

(0-9-27) 36cdb 

Greyish brown sand; 
some gravel, mud-

326-396 
396-400 
400-592 
592-735 
735-765 

stone 280-450 
Greenish gray sand; 

some gravel, some 
calcite, ankyd & 
gypsum 460-950 

Grey sand; some 
gravel; some halite, 
ankyd & calcite 960-1630 

White sand; some 
gravel, ankyd & 
calcite 1640-1790 

Grey sand; some 
gravel, ankyd, 
calcite 1800-3390 

Brown sand; some 
gravel, ankydrite, 
calcite 3400-3480 



APPENDD< B 

Water Chemistry 



CHEMISTRY ~~PORTf0 IN PARTS PfR MILLION (PPH) EXCEPT FOR ALKALINITY. ALKALINITY IN MILLEQU{VALLENTS. 

SAMPLE NA t< CA MG CL 504 HC03 C03 S 102 B LI AL F ALKALINITY 
0011163 "/').00 3.60 2h.80 0.1 '> 490.00 346.1)0 35.5b 4.6':> 21.00 0.60 1.30 0.01 15.00 0.66 
00210183 411.1)0 3.10 25.00 0.16 405.00 370.00 32.76 b.55 21.00 0.75 1 .4 0 0 • 00 1 4. 40 0.65 
003W83 4l1.00 1.'>0 6.00 O.ll 407.00 270.00 78.13 11.20 ll.00 0.80 1.00 0.01 14.40 1.41 
004H83 3Z5.00 1.')0 8.50 0.11 l85.00 205.00 53.08 6.55 21.00 0.56 0.75 0.01 15.20 0.98 
005 H83 1000.00 9.50 62.00 3.20 1140.00 625.00 38.19 4.65 17.00 1.'10 2.20 0.01 9.30 0.70 
0061183 &&0.00 5.90 5.40 1.1>0 640.00 360.00 189.7l 10.68 13.00 1.60 0.80 0.01 9.50 3.20 
007W83 180.00 .·5.50 15.00 1.50 740.00 570.00 115. 4<t 12.23 19.00 1.70 1.50 0.01 11.60 2.10 
008W83 600.00 5.20 27.80 1.00 609.00 'IJO.OO 44.32 4.65 18.00 1.00 1.50 O.Ol 14.40 0.80 
009H83 4"3.00 3.'10 5.00 0.18 400.00 310.00 20.32 9.30 20.00 0.80 1.00 0.10 14.bO 0."9 
01010183 435.00 3.90 15.00 0.31 430.00 310.00 40.12 1t.65 16.00 0.80 1.30 0.01 H.20 0.74 
011 H83 605.00 5.10 28.00 0.S5 64 O. 00 410.00 39.01 3.79 16.00 0.95 1.50 0.01 13.00 0.70 
012H83 6'50.00 1.40 65.00 0.96 960.00 540.00 28.n 4.31 19.00 1.10 2.00 0.01 10.00 U.55 
01310163 6l0.00 3.90 2.60 0.55 520.00 380.00 263.65 17.23 16.00 2.30 0.70 0.00 11.00 4.61 
01410163 490.00 5.70 17.00 0.59 505.00 275.00 99.85 2.58 23.00 0.60 1.20 0.02 15.20 1. b8 
015W83 500.00 4.00 3.10 0.'18 455.00 300.00 142.60 15.16 12.00 1.20 0.90 0.01 11.00 2.59 
016W63 305.00 3.30 3.40 0.26 225.00 100.00 86.54 12.23 1t5.00 0.20 0.25 0.00 7.00 1.02 
017H83 290.00 1t.20 5.00 0.72 224.00 95.00 256.9l 9.30 46.00 0.l5 0.25 0.00 7.40 1t.40 
018H83 31').00 ~.90 3.90 0.28 225.00 21t0.00 254.02 10.16 62.00 0.50 0.3l 0.00 10.80 1t.33 
OI9W83 365.00 5.00 2.90 0.10 204.00 27 5 • 0 0 234. 75 14.82 65.00 0.50 0.33 0.00 11.40 4.09 
020H63 36~.00 5.40 3.20 0.10 217.00 270.00 241.58 9.30 65.00 0.45 0.35 0.00 11.80 4.11 
021W83 822.00 8.80 67.00 0.52 956.00 525.00 22.07 2.76 22.00 0.95 1.10 0.02 9.20 0.41 
022W83 8.30 1.90 10.00 2.40 1.80 21.00 30.13 0.00 17.00 0.02 0.01 0.04 1.90 0.49 
023W83 3'00.00 2.10 6.90 0.05 268.00 235.00 44.50 3.79 20.00 0.56 0.90 0.00 16.20 0.79 
024W83 4l0.00 2.90 19.80 0.19 443.00 250.00 79.01 5.51 18.00 0.4:) 0.90 0.00 11.bO 1.39 
0251483 310.00 6.40 19.00 0.20 368.00 270.00 40.99 3.62 24.00 0.55 1.00 0.01 11.40 0.73 
026W83 425.00 5.30 28.00 0.23 47'0.00 290.00 26.98 3.79 22.00 0.50 1.20 0.01 8.80 0.51 
0271183 1t'o5.00 5.00 22.00 0.20 42':).00 350.00 39.01 5.51 26.00 0.75 1~30 0.01 13.40 0.73 
0281483 l60.00 5.00 6.60 1.50 182.00 100.00 172.03 5.~1 17.00 0.b5 0.27 0.02 8.50 2.91 
029W83 25".00 5.20 6.80 1.20 171.00 161.00 158.02 1.00 18.00 0.4It 0.26 0.00 8.80 2.59 
030W63 215.00 3.30 3.60 O.ll 225.00 140.00 119.41 7. 'tl 26.00 0.50 0.50 0.02 19.60 2.08 
031H83 303.00 3.90 't.l0 0.14 262.00 130.00 133.00 13.76 22.00 0.60 0.60 0.02 19.20 2.'t2 
032W83 9b5.00 10.20 54.00 6.40 1016.00 775.00 52.73 3.79 21.00 1.60 0.31 0.01 12.80 0.93 
033W63 Hl.00 7.00 6.80 3.20 221.00 223.00 246.66 9.30 18.00 1.10 0.'03 0.00 't.90 '0.20 
0341483 lOO.OO ').70 13.00 4.90 128.00 160.00 151.66 4.65 24.00 0.50 0.23 0.00 6.60 2.66 
0351463 16').00 !:l.20 35.00 0.4!> 864.00 425.00 38.31 2.76 22.00 1.00 1.50 0.01 10.20 0.68 
036W83 1015.00 10.70 32.00 4.20 1076.00 675.00 121.40 8.44 20.00 2.00 1.60 0.01 11.l0 l.13 
037W63 327.00 7.10 3.80 0.&'" 190.00 165.00 265.93 17.57 75.00 0.50 0.00 0.00 12.40 4.b5 
0361483 591.00 1.20 18.00 0.40 6It8.00 280.00 71.08 3.79 22.00 0.90 1.10 0.02 13.20 1033 
039wa3 2&50.00 20.00 90.00 29.50 3060.00 1650.00 248.23 0.00 17.00 10.00 2.60 0.00 1.70 4.07 
040W83 .180.00 4.90 64.00 0.53 938.00 500.00 22.71 3.79 23.00 0.95 1.70 0.01 9.40 0.44 
04110183 1060.00 18.80 33.00 4.50 1218.00 550.00 185.61 1.89 73.00 1.30 1.30 0.00 7.30 3.08 
042W63 2000.00 19.20 119.00 7.20 3611.00 150.00 77.61 1.00 65.00 1.60 1.70 0.00 6.20 1.27 



CHEMISTRY R~PORTEQ IN PA'ITS PU: MILLION (PPM) EXCEPT FOR ALKALINITY. 

SAMPLE lolA )( CA HG CL S04 H·CJ3 C03 
CFl 605.00 1.10 19.00 0.f>0 6~ 5. 00 392. 00 42.00 0.00 
CF2 Btll.OO 1.70 50.00 0.90 941.00 535.00 32.00 0.00 
CF3 7fl3.00 5.50 65.00 1.10 1024.00 497.00 31.00 3.60 
CF4 810.00 '>.30 26.00 0.80 965.00 542.00 31.00 0.00 
CF5 6"4.00 2.70 1.00 0.50 538.00 330.00 223.00 0.00 
CF6 1054.00 6.60 69.00 2.60 447.00 605.00 48.00 0.00 
CF7 384.00 2.30 18.00 0.20 418.00 294.00 40.00 13.00 
CF8 "'4.00 Z.60 2.00 0.50 483.00 309.00 129.00 0.00 
CF9 319.00 2.30 7.20 0.20 399.00 247.00 65.00 17.00 
CFI0 306.00 1.60 9.20 0.10 294.00 195.00 49.00 H.OO 
CF 11 4"4.00 3.00 9.00 0.40 457.00 313.00 42.00 0.00 
CF 12 678.00 3.90 22.00 0.50 8113.00 369.00 40.00 2.40 
CFl3 ')24.00 3.90 21.00 0.40 204.00 282.00 83.00 0.00 
CF 14 410.00 3.50 15.00 0.20 503.00 335.00 33.00 0.00 
CFl5 .... 9.00 2.40 15.00 0.20 505.00 300.00 38.00 0.00 
CF16 4"t6.00 2.20 13.00 0.20 424.00 325.00 40.00 0.00 
CFl7 539.00 2.80 22.00 0.20 580.00 377.00 38.00 0.00 
CFI8 1152.00 10.60 31.00 It.30 106b.00 b07.00 90.00 0.00 
CFl9 102').00 6.20 42.10 5.70 112'>.00 565.00 117.00 0.00 
CF 20 3283.00 1".10 67.90 20.70 4097.00 1688.00 165.00 0.00 
CF21 4 .. 3.00 6.20 37.70 11.40 365.00 '110.00 172.00 0.00 
CF22 23.00 2.20 7.00 4.10 19.00 6.00 116.00 0.00 
CF23 4!l.00 3.10 14.00 2.70 108.00 58.00 104.00 0.00 
CF24 hO.OO 2.BO 10.00 2.00 201.00 95.00 96.00 0.00 
CF25 50.00 0.00 30.00 7.00 30.00 22.00 O~OO 0.00 
CF26 21.00 2.10 8.00 3.90 16.00 5.00 132.00 0.00 
CF27 49IJ.00 4.30 16.00 0.70 197.00 267.00 99.00 0.00 
CF28 ,)79.00 5.80 17.00 0.60 510.00 290.00 79.00 0.00 
CF29 30lt.00 1.20 7.20 0.10 260.00 203.00 86.00 9.00 
CF30 328.00 0.00 4.00 1.00 196.00 240.00 212.00 0.00 
CF31 168.00 0.00 48.00 2.50 144.00 203.00 156.00 0.00 
CF32 ll7.00 0.00 23.00 6.00 132.00 100.00 144.00 0.00 
CF33 0.00 0.00 9.50 3.90 101.00 88.00 16it.00 0.00 
CF34 1/,1.00 1.60 3.40 0.60 111.00 265.00 113.00 0.00 
CF 35 171.00 4.30 75.00 2.110 82.00 345.00 110.00 0.00 
CF36 61.00 3.00 13.00 1.80 IS6.00 120.00 118.00 0.00 
CF37 162.00 1.20 4.60 0.10 109.00 106.00 137.00 10.00 
CF 38 2 .. 9.00 2.30 17.20 1.00 151.00 172.00 218.00 0.00 

ALKALI NI TY 

S 102 B 
20.00 0.60 
17.60 0.00 
28.00 1.18 
20.00 0.30 
11.00 2.50 
20.00 1.30 
31.70 0.80 
15.00 0.60 
28.00 0.94 
29.00 0.60 
IS.00 0.70 
28.00 1.04 
24.00 0.90 
18.50 0.00 
22.00 0.10 
22.00 0.10 
23.00 0.30 
H.IO 0.00 
22.00 1.76 
30.00 8.40 
20.00 2.06 
47.00 0.20 
36.00 0.50 
34.00 0.00 
0.00 0.00 

50.00 0.'10 
26.00 0.55 
18.itO 0.00 
28.00 0.84 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

28.00 5.10 
33.00 4.60 
26.00 0.70 
28.00 0.28 
29.00 0.30 

IN MILLtOUIVALLENTS. 

Ll Al f ALKALI N I TV 
1.70 0.00 11.00 0.69 
0.00 0.00 0.00 0.52 
2.40 0.00 0.00 0.56 
2.10 0.00 7. ao 0.50 
0.80 0.00 8.60 3.70 
0.00 0.00 9.00 0.79 
0.00 0.00 11.70 0.89 
1.00 0.00 8.30 2.10 
0.00 0.00 14.00 1.30 
0.00 0.00 14.60 0.98 
1.30 0.00 10.20 0.69 
0.00 0.00 9.60 0.70 
0.00 0.00 13.60 1.36 
0.00 0.00 0.00 0.54 
1.30 0.00 12.50 0.62 
1.50 0.00 12.00 0.65 
1.60 0.00 11.50 0.62 
0.00 0.00 0.00 1.50 
2.32 0.00 9.45 1.90 
5.16 0.00 1.20 2.70 
0.93 0.00 5.40 2.80 
0.10 0.00 l.20 1.90 
0.30 0.00 1.00 1.70 
0.50 0.00 1.00 1.60 
0.00 0.00 0.60 0.00 
0.10 0.00 1.10 2.20 
1.38 0.00 !'t.20 i.60 
0.00 0.00 11.07 1.30 
0.00 0.00 14.50 1.60 
0.00 0.00 10.00 3.50 
0.00 0.00 6.20 2.60 
0.00 0.00 ... 60 2.40 
0.00 0.00 10.00 2.70 
0.30 0.00 9.80 1.90 
0.30 0.00 5.20 1.60 
0.30 0.00 0.50 1.90 
0.00 0.00 10.40 2.40 
0.00 0.00 14.60 3.60 

,--

n -v 
,--



CHEMISTRY RlP1RTEO IN PARTS PfR MILLION (PPH) EXCEPT FOR ALKALINITY. 

SAMPLE NA I( CA HG CL SO .. HCD3 COJ 
BV 1 327.00 0.00 I1B.00 37.20 410.00 200.00 415.00 0.00 
BV2 rn .00 0.00 J.60 0.50 228.00 120.00 200.00 12.00 
BV3 284.00 2.90 1.00 0.40 232.00 120.00 202.00 0.00 
BV4 l20.00 0.00 5.60 0.50 246.00 105.00 254.00 0.00 
BV5 2<)0.00 0.00 4.40 1.00 24ft.00 110.00 210.00 0.00 
IlV6 19).00 0.00 100.00 21.00 372.00 60.00 210.00 0.00 
BV7 167.00 0.00 70.00 18.00 252.00 70.00 237.00 0.00 
BV6 3"59.00 0.00 6.20 1.30 250.00 250.00 256.00 9.60 
BV9 2bO.00 0.00 4.00 0.40 232.00 60.00 234.00 9.60 
aVID 265.00 0.00 1.40 1.50 195.00 120.00 244.00 12.00 
BVl1 264.00· 0.00 4.00 0.20 216.00 75.00 200.00 14.40 
tH12 263.00 0.00 5.20 0.50 200.00 90.00 2.20 14.ltO 
BV13 2H.OO 0.00 6.20 0.70 194.00 120.00 239.00 8.1t0 
BV14 '>2.00 4.50 19.60 2.60 189.00 24.00 122.00 0.00 
BV15 358.00 "].90 6.20 1.00 168.00 227.00 250.00 8.40 
BV16 256.00 0.00 80.00 16.40 342.00 130.00 264.00 0.00 
BV17 360.00 3.50 1.00 0.40 2't9.00 265.00 195.00 0.00 
BV18 61.00 0.80 12.40 0.40 210.00 111.00 134.00 0.00 
BVl9 360.00 It. lO 4.30 0.90 240.00 250.00 255.00 0.00 
BV2.0 321.00 3.80 0.60 0.20 195.00 180.00 186.00 0.00 
RV21 369.00 0.00 9.50 6.60 230.00 275.00 259.00 0.00 
6V22 117.00 0.00 101.00 22.90 24h.00 120.00 337.00 0.00 
BV23 209.00 0.00 103.00 22.40 2'tB.00 110.00 303.00 0.00 
BV14 3"8.00 it.70 1.00 2.00 256.00 270.00 239.00 0.00 
BV25 205.00 0.00 109.00 28.50 344.00 190.00 366.00 0.00 
BV26 280.00 0.00 124.00 29.20 370.00 200.00 366.00 0.00 
BV27 235.00 0.00 114.00 27.40 332.00 160.00 356.00 0.00 
BV28 163.00 0.00 69.00 15.00 218.00 70.00 244.00 0.00 
BV29 365.00 0.00 16.80 3.70 256.00 230.00 215.00 7.20 
BV30 331.00 4.30 7.40 1.30 203.00 296.00 233.00 13.20 

·BV31 365.00 0.00 4.40 0.97 220.00 150.00 223.00 0.00 
BV32 60.00 1.00 4.50 0.10 201:,00 190.00 124.00 0.00 
BV33 333.00 3.90 1.00 0.10 212.00 272.00 205.00 0.00 
BV34 215.00 0.00 92.00 23.00 350.00 2ltO.00 427.00 0.00 
BV35 L 92 .00 0.00 129.00 29.00 236.00 170.00 386.00 0.00 
BV3b 263.00 0.00 120.00 25.30 246.00 170.00 395.00 0.00 
eV37 315.00 0.00 68.80 16.50 320.00 250.00 390.00 0.00 
RVl& 2900.00 L2.00 120.00 B.70 4100.00 0.00 78.00 0.00 
BV39 "'lO.OO l.OO 6.80 0.34 300.00 110.00 251.00 0.00 

ALKALINITY 

S 102 B 
0.00 0.00 
0.00 0.00 

52.00 O.JO 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

26.00 0.00 
67.00 0.46 

0.00 0.00 
61.00 0.00 
27.00 0.00 
65.00 0.50 
63.00 0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 

65.00 0.46 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

67.00 0.43 
0.00 0.00 

31.00 0.00 
62.00 0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

53.00 1.50 
55.00 0.00 

IN HILLEQUIVALLENTS. 

II AL F ALKAllN lTY 
0.00 0.00 2.45 6.80 
0.00 0.00 7.00 3.50 
0.30 0.00 6.90 3.30 
0.00 0.00 3.00 4.20 
0.00 0.00 4.70 3.40 
0.00 0.00 1.30 3.40 
0.00 0.00 1. JO 3.90 
0.00 0.00 7.30 4.40 
0.00 0.00 2.90 4.00 
0.00 0.00 4.90 4.20 
0.00 0.00 2.90 3.50 
0.00 0.00 4.30 0.26 
0.00 0.00 7.00 4.00 
0.20 0.00 't.80 2.00 
0.00 0.00 10.20 4.20 
0.00 0.00 2.10 4.30 
0.40 0.00 8.60 3.20 
0.00 0.00 7.00 2.-20 
0.00 0.00 IIt.OO 4.20 
0.40 0.00 13.00 3.00 
0.00 0.00 11.00 4.20 
0.00 0.00 1.80 5.50 
0.00 0.00 1.60 5.00 
0.20 0.00 9.00 3.90 
0.00 0.00 2.10 6.00 
0.00 0.00 0.00 6.00 
0.00 0.00 0.00 5.80 
0.00 0.00 0.00 4.00 
0.00 0.00 0.00 3.60 
0.36 0.00 0.00 It.OO 
0.00 0.00 0.00 3.70 
0.10 0.00 4.10 2.00 
0.40 0.00 16.20 3.40 
0.00 0.00 2.60 7.00 
0.00 0.00 1.60 6.30 
0.00 0.00 2.00 6.50 
0.00 0.00 3 ... 0 6.40 
0.00 0.00 6.80 1.30 
0.00 0.00 11.00 4.10 
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APPENDIX C 

Geochemistry of Water SampLes 



I TL! ) iwa _OCI o 26-,_ '1A 

ALKALINIT¥) INPUT DATA (MOLES PER LITER OF SOLUTION: EOUIVALENTS PER LITER FOR 
CATOT 0.6687E-03 HGTOT 0.b200E-05 NATOT 0.206&E-Ol KTOT O.9Z10E-04 
504ror 0.lb02E-Ol AlTor 0.3115E-06 FETOT O.OOOOE+OO SRTOT O.OOOOE+OO 
N03TOT O.OOOOE+OO SIOlTOT 0.3494E-0) BTOT 0.7400E-04 BRTOT O.OOOOE+OO 

ClTOT 0.lJ82E-oi 
dATOT O.OOOOE+OO 
H2STOT O.OOOOE+OO 

ALK 
LITOT 

0.6600E-D) 
D.la73E-03 

NH4TOT O.OOOOE+OO 

PH = 8.46 P[ = 99.99 TEMP = 38.60DEG C DENSITY = 1.000GMICC 
-LOGIPCOl) 3.88 -LOGIP02) = 99.99 -LOG(PCH4) z 99.99 
IONIC STRENGTH = 0.02538 TOTAL DISS SOLIDS = 1.41GM/LITER SOLN TOTAL INORG CARBON MOLALITY = 0.5880E-03 
ION BALANCE E~ROR = 1.41PERCENT CATION EXCESS = 0.6010E-03(CHARGE.HOLES) HZO ACTIVITY = 0.9993 

INDIVIDUAL SPECIES MOLALITIES 

OH- 0.9095E-05 C03-- 0.1472E-04 HC03- 0.5519E-03 S04-- 0.3277E-02 CL- 0.138ItE-01 CA++ 0.5420E-03 
tAOH+ 0.1314[-07 [AC030 0.4951E-05 CAHC03 0.Z576£-05 CAS040 0.1200E-03 HG++ 0.'>l8ItE-05 HGOH++ 0.1t953E-08 
HGC030 0.Z738E-07 MGHC03 0.2055E-07 HGS040 0.9723E-06 NA+ 0.2047E-Ol NAC03- 0.5895E-05 NAHCOl 0.1t662E-05 
NAS04- 0.2064[-03 NACLO 0.5137E-05 K+ 0.9080E-04 KSO't- 0.1409E-05 KCLO 0.2353E-07 8A++ O.OOOOE+OO 
BAOH .. O.OOOOE+OO SR++ O.OOOOE+OO SROH+ o .OOOOE+OO LI+ 0.1861E-03 LlOHO 0.2798E-08 LISOIt- 0.1~55E-05 
H4Sl04 0.3253E-03 H3Sl04 0.2459E-04 H2SI04 0.9732E-07 AL+++ 0.6561E-19 ALOH++ 0.3304£-15 ALOH2+ 0.2433E-11 
ALOH4- 0.3120E-06 ALS04+ 0.7q~4E-19 ALS042 0.1191E-19 FE+++ O.OOOOE+OO FEOH++ O.OOOOE+OO FEOH2+ 0.0000£+00 
FEOH30 O.OOOOE+OO FEOH4- O.OOOOE+OO FECL++ O.OOOOE+OO FECL2+ O.OOOOE+OO FECL30 0.0000£+00 FES04+ O.OOOOE+OO 
FE++ 0.000 OE +00 FEOH+ O.OOOOE+OO FEOH20 O.OOOOE+OO FEOOH- O.OOOOE+OO FES040 O.OOOOE+OO NH4+ O.OOOOE+OO 
NH3AQ O.OOOOE+OO NH4S04 O.OOOOE+OO N03- O.OOOOE+OO H+ 0.3949E-08 H2S040 0.4444E-20 HS04- 0.1030E-Otl 
HCLO 0.1271E-15 HZSAQ O.OOOOE+OO HS- O.OOOOE+OO S-- O.OOOOE+OO BR- O.OOOOE+OO H3B030 0.5896E-04 
HZB03- 0.1514£-04 H2C03. 0.3260F-05 02AQ O.OOOOE+OO 

INDIVIDUAL SPECIES ACTIVITIES(-LOG ACTIVITY) 

OH 5.11 C03-- 5.09 HC03- 3.3Z S04-- 2.75 CL- 1-.93 CA++ 3.53 CAOH+ 1.Z0 
CA(030 5.30 CAHC03 5.65 CAS040 3.92 HG++ 5.54 HGOH+ 8.37 HGC030 7.56 HGHC03 7.76 
HGS040 6.01 NA+ 1.76 NAC03- 5.Z9 NAHC03 5.33 NAS04- 3.75 NACLO 5.29 K+ 4.ll 
KS04- 5.92 KCLO 7.63 BA++ -99.99 BAOH+ -99.99 SR++ -99.99 SROH+ -99.99 LI+ 3.79 
L lOHO 8.55 LlS04- 5.90 H'tSIO't 3.49 H3S10't 't.68 H2SI04 7.27 AL+++ 19.69 ALOH++ 15.74 
AL OHZ+ 11.68 olLOH4- 6.50 ALS04+ 19.17 ALS042 1 q. 99 FE +++ -99.99 FEOH++ -'H.99 HOHZ+ -99.99 
F EOH3 -9'l.99 FEOH't- -99.99 FECL++ -99.99 FECL2+ -99.99 FECL30 -99.99 FES04+ -99.99 FE++ -99.99 
FEOH+ -99.99 FEOH20 -99.99 FEOOH- -99.99 FES040 -99.99 NH4+ -99.99 NH3AO -99.99 NH4S(}4 -99.99 
N03- -99.99 H+ 8.46 H2S040 20.35 HS04- 9.05 HCLO 15.89 HlSAQ -99.99 HS- -99.99 
s-- -99.99 BR-- -99.'N HB030 4.23 H2B03~ 4.90 H2(03 ').48 02AO -9'J.99 

HINlRAL SATURATION INDICES 

ADULARIA -1.48 ALBITE -1.53 ANHYDRlT -1.61 ANORTHIT -4.12 ARAGONIT -0.31 BAR ITE -99.99 BOEHMI TE 
BRUCIH -4.38 CALC ITE -0.0't CA-HONT -2.31 CRESH T -99.99 CHALCEON -0.11 CHLO~ I TE -3.11 DOLOMITE 

-2.00 
-L.96 

GI BBSI TE -2.12 GEOTH ITE -99.99 GR IE GI TE -99.99 GYP SUM -1.65 HAll IE -5.30 HALLOVST -5.49 HEHATl TE -99.99 
HUNT ITE -9.17 HYDTOMAG -9.02 ILLITE -2.58 KAOLINlT -1.54 K-MICA -4.05 MACKINAW -99.99 MAGNESIT -2.19 
MAGNETIT -99.9'1 MHABIL T -5.76 NESOUEHO -5.27 PHLOGOPT -'t.82 PYRITE -99.99 PYROPH¥L -L.ItZ QUARTZ 0.32 
SIOI::RITE -9q.99 STRONTNT -99.99 TAL C -0.37 THENARDT -6.06 HITHERIT -99.99 

SILICA SATURATION INDICES 

-LOG H4SI040 3.49 QUART l 0.10 CHALCEDONY -0.06 A-CRISTOBALITE -0.32 AIiORPHOUS -1.37 

G 
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I r L Jtiir - L OC, o '26- BC 

INPUT DATA (HOLES PER LITER OF SOLUTION: EOUIVALENTS PER LITER FOR 
CA TOT 0.623 7<:-03 I1GTOT 0.1>600E-0') NATOT 0.DOlE-01 KTnT 0.7930E-04 
S04TOT 0.3852(-02 ALTOT O.OOOOE+OO FlTOT O.OOOOE+QO SRTOT O.OOOOE+OO 
N03TOT O.OOOOE+OO S102TOT 0.3494E-03 BTOT 0.6938E-04 BRTOT O.OOOOE+OO 

PH: 8.61 PE = 9Q.99 TEMP = 34.60D£G C DENSITY = 1.000GI1/CC 
-LOGIPC02) 4.07 -LOG(P02) = 99.99 -LOGIPCH4) = 99.99 

ALKALINITY) 
CLTOT 0.1143E-Ol 
HAIOT O.OOOOE+OO 
H2STOT O.OOOOE+OO 

ILK 0.6500E-03 
LrlOI 0.2018E-03 
NH4TOT O.OOOOE+OO 

IONIC STRENGTH = 0.02377 TOTAL OISS 50(105 = 1.30GHfLITER SOLN TOTAL INORG CARBON HOLALITY = 0.5675E-03 
ION BALANCE ERROR = 1.96PERCENT CATION EXCESS = 0.7738E-03ICHARGE.HOLES) HlO ACTIVITY = 0.9994 

INDIVIDUAL SPECIES 110LAL I TIES 

OH- 0.9656E-05 C03-- O. H153E-01o HC03- 0.5295E-03 SOIo-- 0.3529E-02 CL- O.l14IoE-Ol CA.+ 0.10975E-01 
CAOH· 0.7094E-07 CAC030 0.5262E-05 CAHC03 0.20106E-05 CAS040 0.1197E-03 I1G.+ 0.5436E-05 HGOH++ 0.5364E-08 
I1GC030 0.3531E-07 I1GHC03 0.2044E-07 I1GS040 0.1112E-05 lolA. 0.1882E-Ol NAC03- 0.5168E-05 NAHC03 0.4154E-05 
HAS04- 0.2038E-03 NACLO 0.3946E-05 K+ 0.78l1tE-04 KS04- 0.1250E-05 KCLO 0.lb93E-07 8A++ O.OOOOE+OO 
BAOH. 0.00001:+00 SR++ O.ooOOE+OO SROH+ O.OOOOE+OO LI+ 0.2003E-03 LlOHO 0.2920E-08 LISO~- 0.17l1E-05 
H4SIO~ 0.3213£-03 H3SI04 0.1859E-04 H2SI04 0.1054E-06 AL.++ O.OOOOE·OO ALOH++ O.OOOOE+OO AlOH2. O.OOOOE+OO 
AlOH~- O.OOOOE+OO ALSO~. 0.0000£+00 ALS042 O.OOOOE.OO FE+++ O.OOOOE+OO FEOH++ O.OOOOE+OO FEOH2+ O.OOOOE+OO 
FEOH30 O.OOOOE.OO FEOH~- O.OOOOE+OO FECl+~ O.OOOOE+OO FECL2+ O.OOOOE+OO FECL30 O.OOOOE+OO FES04+ O.OOOOE+OO 
FE++ O.OOOOE+OO FEOH+ O.OOOOE+OO FEOHlO O.OOOOE+OO FEOOH- O.OOOOE+OO FES040 O.OOOOE.OO HHIt+ O.OOOOE+OO 
NH1AO 0.0000£+00 HHltS04 O.OOOOE+OO H03- O.OOOOE+OO H+ 0.2785E-08 H2S040 0.1985E-10 HS04- 0.7102E-09 
HCLO 0.'>062E-16 H2SAO O.OOOOE+OO HS- O.OOOOE+OO S-- O.OOOOE+OO BR- O.OOOOE+OO H3B030 0.5201E-04 
H1S03- 0.1146E-04 H2C03* 0.2182E-05 OlAO O.OOOOE+OO 

INDIYIDUAl SPECIES ACTIVITIES(-LOG ACTIYITY) 

OH 5.08 C03-- 4.98 HC03- 3.34 S04-- 2.71 CL- 2.01 CA++ 3.55 CAOH+ 7.21 
CAC030 S.28 CAHC03 '>.7'> CASO~O 3.92 HG++ 5.51 HGOH+ 8.33 HGC030 7.45 HGHC03 7.76 
MGS 040 5.95 NA· 1.79 NAC03- 5.30 NAHC03 5.38 NAS04- 3.75 NACLO 5.40 K+ 4.17 
KSO~- 5.97 KCLO 7.7' SA++ -99.99 BAOH+ -99.99 SR++ -99.99 SROH. _99.9 9 lI+ 3.70 
LIOHO 8.53 LIS04- 5.8J H4SI04 3.49 H3SI04 4.61 H2SI04 7.23 A·L·+· -99.99 ALOH++ -99.99 
ALOH2+ -99.99 ALOH4- -99.99 ALS04+ -99.99 AlS042 -99.99 FE +++ -99.99 FE~++ -'19.99 FEOH2+ -99.99 
HOH3 -'l9. 'N Fl:OH~- -99.99 FE CL++ -99.99 FECL2+ -99.9'1 HCLlO -99.99 FES04+ -'l'I.9'1 FE++ -99.99 
FEOH+ -99.9tj FE ()H20 -99.9tj FEOOH- -99.99 FES040 -99.99 NH4+ -99.99 NHJAO -99.99 NH4S04 -99.99 
1-103- -99."19 H+ 6.&1 HlS040 20.70 HS04- 9.21 HeLO 1&.29 H2SAQ -99.99 HS- -99.99 
5-- -99.99 BR-- -99.99 H3B030 4.28 H2603- 4.84 H2C03 5.64 OlAO -99.99 

I1INERAL SATURATION INDICI::S 

ADULARIA -99.99 ALBITE -99.99 ANHYDRIT -1.63 ANORTHIT -99.99 ARAGONI T -0.26 BAR IT E -99.99 SOE Ht11 IE -99.99 
BRUCITE -4.29 CALCITE 0.01 CA-MOIH -99.99 CELE STI T -99.99 CHALCEDN -0.07 CH LOrU TE -99.99 DOLOHITE -1.02 
GIBBSITE -99.99 GEOTHITE -99.99 GR lEGIlE -99.99 GYPSUH -1.65 HAll IE -5.40 HALLOYST -99.99 HEMATl TE -99.99 
HUNTI IE -8.':J2 HYDTOHAG -8.7S ILLI IE -99.99 KAOLI HI T -99.99 K-MICA -99.99 MACKINA\; -99.99 HAGHESlT -2.11 
MAGNET IT -99.99 HIRABILT -5.&1 NESQUEHO -5.18 PHLOGOP T -99.99 PYRI TE -99.99 PYROPHYL -99.99 OUARTZ 0.31 
SIDERITE -"19.99 STRONTNT -99.99 TAL C 0.27 TliENAROT -6.10 HITHERIT -99.99 

SILICA SATURATION INDICES 

-LOG H4SItJ~0 3.49 OUAR T I 0.3'> CHALCEDONY -0.02 A-CRIsIOBALI IE -0.28 AMORPHQUS -1.34 
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TITLE 0031183 LOCATI0N O-OH-26-07HOAB 

ALKALlN lTV) INPUT DATA (MOLES PER LITER OF SOLUTION: EQUIVALENTS PER LITER FOR 
CATOT 0.1497E-03 MGTOT 0.B600E-OS NATOT 0.1857E-Ol KTOT 0.6950E-04 
S04TOT 0.2811£-02 ALTOT 0.3715E-Ob FETOT O.OOOOE+OO SRTOT O.OOOOE+ob 
NOlTOT O.OOOOE+OO SIOZTOT 0.3494E-03 BTOT 0.7400E-04 RRTOT O.OOOOE+OO 

CLTOT 0.1148E-Ol 
BATOT 0.0000£+00 
H2STOT O.OOOOE+OO 

AL K 0 • 1 4 7 DE -0 2 
LITOT 0.1441E-03 
NHIoTOT O.OOCOE+OO 

PH = B.99 PE = 99.99 TEMP = 34.30DEG C DENSITY ~ 1.000GM/CC 
-LOGfP(02) 4.13 -LOG(POl) = 99.99 -LOGfPCH4) = 99.99 
IONIC STRENGTH = 0.02147 TOTAL OISS SOLIDS = 1.23GM/LITER SOLH TOTAL INORG CARBON MOLALITY = 0.1231E-02 
ION BALANCE ERRUR = 1.49PERCENT CATION EXCESS = 0.5536E-03(CHARGE*MOLES) H20 ACTIVITY = 0.9994 

INDIVIDUAL SPECIES MOLALITIES 

OH- 0.2252E-04 C03-- 0.8994E-04 HC03- 0.1095E-02 S04-- 0.2636E-02 CL- 0.1l49E-01 CA++ 0.1199E-03 
CAOH+ 0.4Cl1E-07 CAC030 0.6392E-05 CAHC03 0.1035E-05 CAS040 0.2253E-04 MG++ 0.7156E-05 HGOH++ 0.1681E-07 
HGC030 0.23~lE-06 HGHC03 0.5676E-07 MGS040 0.1143E-05 NA+ 0.1840E-Ol NAC03- 0.2764E-04 NAHC03 0.8511E-05 
NAS04- 0.1523E-03 NACLO 0.3'l]OE-05 K+ 0.8851£-04 KS04- 0.1079E-05 KCLO 0.1954E-07 BA++ O.OOOOE+OO 
BAOH+ O.OOOOE+OO SR++ O.OOOOE+OO SROH+ O.OOOOE+OO LI+ 0.lit33E-03 LlOHO o .4898E-08 LIS04- 0.9416E-06 
H4SI04 0.2893E-03 H1SI04 0.6050E-04 H2SI04 0~5101E-06 AL+++ 0.lZ67E-ZO ALOH++ 0.1574E-16 ALOHZ+ 0.3138E-IZ 
ALOH4- 0.3120£-06 ALSO~+ 0.1301E-10 ALSO~l 0.1611E-21 fE++" O.OOOOE+OO FEOH++ O.OOOOE+OO FEOH2+ O.OOOOE+OO 
FEOH30 O.OOOOE+OO FEOH~- O.OOOOE+OO FECl++ O.OOOOE+OO FECL2+ O.OOOOE+OO fECl30 O.OOOOE+OO fES04+ O.OOOOE+OO 
FE .... O.OOOOE+OO FEOH+ O.OOOOE+OO FEOH20 O.OOOOE+OO FEOOH- O.OOOOE+OO FESO~O O.OOOOE+OO NH4+ O.OOOOE+OO 
NH3AO O.OOOOE+OO NH4S04 O.OOOOE+OO 1'103- O.OOOOE+OO H+ 0.1L 56E-OB H2S040 0.2599E-21 HS04- 0.2Z3ZE-09 
HCLO 0.2013E-lb H2SAO O.OOOOE+OO HS- O.OOOOE+OO S-- O.OOOOE+OO BR- O.OOOOE+OO H3B030 0.4131E-04 
H2B03- 0.3118E-0~ HlC03* 0.1~65E-05 02AO O.OOOOE+OO 

INDIVIDUAL SPECIES ACTIvITIESf-LOG ACTIVITY) 

OH It.71 C03-- 4.29 HC03- 3.02 S04-- 1.B2 el- 2.00 CA++ 4.16 CAOH+ 7.45 
CAC030 5.19 CAHC03 6.04 CAS040 4.65 MG++ 5.38 t1GOH + 7.83 HGC030 6.b3 I1GHC03 7.31 
I1GS040 5.94 NA+ 1.80 NAC03- 4.b2 NAHC03 5.07 NAS04- 3.88 NACLO 5.40 K+ 4.12 
KSO~- b.03 KCLO 7.71 !lA++ -99.99 BAOH+ -99.99 SR ++ -99.99 SROH+ -99.99 Ll+ 3.90 
1I0HO 8.31 LIS 04t- 6.09 H4SI04 3.54 H3SI04 4.18 H2SI04 b.53 AL+++ h.37 ALOH++ 17.04 
ALOH2+ 12.50 ALOH4- 6.49 AlS04+ 20.95 AL S04Z 21.B6 FE++ + -99.99 FEOH++ -99.99 FEOH2+ -99.99 
HOH3 -99.99 H:OH4- -99.99 FECL++ -99.99 FECL1+ -99.99 HCL30 -99.99 FES04+ -B.99 FE+. -99.99 
fEOH+ -99.99 fEOH10 -99. q<J FEOOH- -99.99 FES040 -99.99 NH4+ -99.99 NH3AQ -99.99 NH4S0<t -99.99 
N03- -'N.9'l H+ 8.9'1 H2S8400 21.58 HS04- 9.71 HCLO Ib.68 H2SAO -99.9'J HS- -99.99 
S-- -99.99 B~-- -99.99 H3B030 4.38 H2B03- 4.5b H1C03 5.70 OlAQ -99.99 

MINERAL SATURATION INDICES 

ADUlAR IA -1.33 ALB ITE -1.407 ANHYDR IT -2.36 ANORTHlT -5.28 ARAGONIT -0.17 BARITE -99.99 BOEHMITE 
BRUCI TE -3.41. CALCITE 0.09 CA-MONT -3.08 CELE STIT -99.99 CHALCEDN -0.12 CHLO~ I TE 1.20 DOLOHI IE 

-2.36 
-0.91 

GIBBSITE -3.06 GI:OTHITE -99.99 GRIEGITE -99.99 GYPSUH -2.37 HALITE -5.40 HALlOYST -6.11 HEHAll TE -99.99 
HUN Tl IE -b.37 HYDTOHAG -5.43 ILLITE -2.81 KAOL HIlT -Z.21 K-MICA -4.59 HACKINAW -99.99 HAGNES IT -1.29 
MAGNET IT -99.99 M I RABll T -5.73 NESOUEHO -4.3b PHLOGOPT -2.10 PYRITE -99.99 P YRDPHYL -2.68 QUARTZ 0.33 
SIDERITE -99.9'1 STRONTN1 -99.99 TALC 2.73 THENARDT -b.23 WITHERIT -'-99.99 

SILICA SATURATION INDICES 

-lOG H4S 1040 3.54 QUARTZ 0.31 CHALCEDONY -0.07 A-CRISTOHALITE -0.12 AMORPHOUS -1.38 

o 
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111LE: OO'tH81 LOCATIO~ D-OR-2b-07BBCO 

INPUT DATA (HOLES PER LITER OF SOLUTION: EOUIVALENTS PER LITER FOR 
CATOT 0.ZltIE-03 HGTOT 0.~300E-05 HATOl O.l~l~E-OI KTOT 0.6390E-04 
504TOT 0.213~E-02 ALTOT 0.3715E-06 ~~TOT O.OOOOE+OO SRTUT O.OOOOE+OO 
N03TOT O.OOOOE+OO SI02TOT 0.3494E-03 BTOT 0.5180E-04 ~RTOT O.OOOOE+OO 

PH: 8.75 PE: 99.99 TEHP = 33.30DEG C DENSITV = 1.000GH/CC 
-lOG(PC02) 4.02 -LOG(P02) = 99.99 -lOG(PCH4) = 99.99 

ALKALltHTY) 
ClTOT 0.8040E-02 
BATOT O.OOOOE+OO 
H2STOT 0.0000E+00 

ALK 0.9 800E-03 
llTOT 0.1081E-03 
NH410T O.OOCOE+OO 

IONIC STREMGTH = 0.01608 TOTAL DISS SOLIDS: 0.91GH/LITER SOLN TOTAL INORG CARBON MOLALITY = 0.8697E-03 
ION BALANCE EKROR = 5.27PERCENT CATION EXCESS = 0.1459[-02(CHARGE*HOLESI H20 ACTIVITV = 0.9996 

INDIVIDUAL SPECIES MOLALITIES 

OH- 0.1186E-0't C03- 0.3604E-04 HC03- 0.8120E-03 SO"-- 0.2011E-OZ Cl- 0.8045E-02 CA+" 0.1781E-03 
CAOH+ 0.]381E-07 CAC030 0.4189E-05 CAHC03 0.1176E-05 (AS040 0.2877E-04 MG++ 0.4576E-05 MGOH"+ 0.5950E-08 
HGC030 0.670ZE-07 HGHC03 0.2829E-07 HGS040 0.6273E-06 . NA+ 0.H04E-Ol HAC03- 0.8578E-05 NAHC03 0.497~E-05 
NAS04- 0.9405E-04 NACLO 0.217'tE-05 K+ 0.6]33E-04 KS04- 0.6190E-06 KClO 0.1015E-07 8A .... O.OOOOE+OO 
BAOH+ 0.000010+00 SR++ O.OOOOE+OO SII.OH+ O.OOOOE+O() LI+ 0.1076E-03 LlOHO 0.195ZE-08 LISO't- 0.51~E-06 
H'tS104 0.3142E-03 H3SI04 0.3547E-04 HZSI04 0.1482[-06 AL+++ 0.1332E-19 ALOH++ 0.9197[-16 ALOH1+ 0.1040E-l1 
ALOH4- 0.]118E-06 ALSO~ .. 0.1206E-19 ALSO~2 0.1209E-20 FE++· O.OOOOE+OO FEOH++ O.OOOOE+OO fEOHZ+ O.OOOOE+OO 
FEOH30 O.OOOOE+OO FEOH~- O.OOOOE+OO FEeL+. O.OOOOE+OO FECLZ+ O.OOOOE+OO FECL30 O.OOOOE+OO FES04+ O.OOOOE+OO 
FE++ O.OOOOE+OO l'EOH+ O.OOOOE+OO FEOH20 O.OOOOE+OO FEOOH- O.OOOOE+OO FESO~O O.OOOOE+OO NH4+ O.OOOOE+OO 
NH3AQ O.OOOOE+OO NH~SO~ O.OOOOE+OO N03- O.OOOOE+OO H+ 0.1985E-08 H2S0~O 0.6061E-21 HS04- 0.3016E-09 
HClO 0.lJ21E-16 H2SAO O.OOOOE+OO HS- O.OOOOE+OO S-- O.OOOOE+OO liR- O. OOOOE +00 H38030 0.3t07E-04 
l-IZB03- 0.1578E-04 H2C03* 0.2620E-05 02AQ O.OOOOE+OO 

INDIVIDUAL SPECIES ACTIVITIESI-LOG ACTIVITV) 

OH -'.98 C03-- ~.66 HC03- 3.lIt S04-- 1.91 CL- 1.1'> CA++ 3.96 CAOH+ 1.52 
CAC030 5.38 (AHC03 5.98 CASO'tO ~.5~ HG++ 5.55 HGOH. 8.18 HGC030 7.17 HGHC03 7.60 
HGS040 6.20 NA+ 1.91 NAC03- 5.12 NAHCO] 5.30 NASO't- ~.08 NACLO 5.66 K" ~.16 
KSO~- 0.2b KCLO 7.99 111.++ -99 •. 99 BAOH+ -99.99 SR++ -99.99 SROH+ -<J9.99 Ll+ It. 02 
L JOHO 8.71 II S04- 6.2~ H4SIO~ 3.50 H3S 104 ~.51 H2S10~ 7.0~ AL+++ 10.30 ALOH++ 16.25 
ALOH2" ll.O~ AlOH~- 6.48 AL SO 4+ 19.97 AL S042 20.97 FE+++ -99.99 F EOH++ -99.99 FEOH2+ - 99. 99 
FEOH3 -99.99 FEOH4- -99.99 FECL++ -99.99 f EC L2+ -~9.99 FECUO -99.99 FES04+ -99.99 FE++ -99.99 
FEOH+ -''19.99 FEOH20 -99.99 FEOOH- -99.99 fES040 -99.99 NH4.+ -99.99 NH3AO -9"1.99 NH4SD't -99.99 
1'0103- -99.99 H+ 8.75 H2S0ltO 21.22 HS04- 9.58 HCLO 16.63 H1SAO -99.99 HS- -99.99 
S-- -99.9<J BR-- -99.9<.) H3B030 4.44 H2B03- 't.87 H2C03 5.58 02AO -99.99 

MIN~RAL SATURATION HWICE S 

ADULARIA -1.28 ALBITE -1.41 ANHVDR IT -2.26 ANORTHIT -4.95 ARAGONIT -0.35 BAR ITE -99.99 BOE HMI TE -2.08 
BRUC ITE -4.12 CALCITE -0.09 CA-HOt-1T -2.29 CElE S TI T -99.99 CHALCEDN -0.07 CHLORITE -1.56 OOLOMI TE -1.64 
GIBaSl TE -2.17 GEOTHITE -99.99 GR IEGITE -99.99 GYPSUM -l.lb HAll TE -5.66 HALLOYST -5.5" HEMATITE -99.99 
HUNTI TE -8.22 HYDTOMAG -7.81 ILLITE -2. Jij KAOL HilT -1.54 K-HICA -3.97 MACKINAH -99.99 t1AGNI:Sl T -1.84 
HAGNETIT -99.99 MIRAlHLT -6.00 NfSOUEHO -4.91 PHL OGOP T -4.26 PYRI TE -99.99 PYkOPHYl -Z.04 QUARTZ 0.38 
SIDERITE -99.9<J STRONTNT -99.99 TALC 0.84 THENARDT -b.5't IHTHERIT -99.99 

SILICA SATURATION INDICES 

-LOG H4SIOltO 3.50 OUARTZ 0.3b CHALCEDONY -0.02 A-CRISTOBALITE -0.28 AMORPHOUS -1.31t 
o 
~ 



) A nt' IUMn J 

T lTlE OO~W83 LOCATION D-08-2b-07BAAC 

INPUT DATA (HOLES PER LITER OF SOLUTION; EQUIVALENTS PER LITER fOR ALKALINITY) 
CATOT O.1~47~-02 MGTOT O.1316E-O) NATOT O.4350E-Ol KTOT O.Z~Z9E-03 CLTOT 0.3216E-Ol 
SO~TOT 0.b50bE-02 ALTOT 0.3715E-06 FETOT O.OOOOE+OO SRTOT O.OOOOE+OO aATOT O.OOOOE+OO 
H03TOT O.OOOOE+OO SI02TOT 0.l829E-03 8TOT 0.1295E-03 BRTOT O.OOOOE+OO H2STOT O.OOOOE+OO 

ALK O.lOCOE-03 
LITOT 0.3170E-03 
NH4TOT O.OOOOE+OO 

PH: 8.16 PE = 99.99 TEHP = ~1.40DEG C DENSITY = 1.000GH/CC 
-lOGIPC02) 3.54 -lOGIPOl) - 99.99 -lOGIPCH4) = 99.99 
IONIC STRENGTH = 0.05232 TOTAL DISS SOLIDS = 2.90GH/LITER SOlH TOTAL INORG CARBON HOLALITY : 0.6~91E-03 
ION BALANCE ERROR - 1.71PERCENT CATION EXCESS = 0.1551E-02ICHARGEtHOlES) H20 ACTIVITY - 0.9986 

INDIVIDUAL SPECIES HOLALITIES 

OH- 0.58'HE-05 C03- 0.9b54E-05 HC03- 0.6036E-03 S04-- 0.5563E-02 CL- 0.3223E-OI CA++ 0.1 Z22E-02 
CAOH+ 0.8838E-07 CAC030 0.5~8IE-05 CAHC03 0.5732E-05 CAS040 0.3176E-03 HG++ 0.1074E-03 HGOH++ 0.5640E-01 
HGC030 0.2683E-06 MGHC03 0.4024E-06 "'GS040 0.2383E-0~ HA+ 0.4298E-Ol NAC03- 0.161SE-05 NAHC03 0.9658E-05 
NAS04- 0.6114E-03 NAClO 0.221t6E-0~ K+ 0.2382E-03 KS04- 0.5328E-05 KCLO O.1l77E-Ob IIA++ O.OOOOE+OO 
BAOH+ O.OOOOE+OO SR++ O.OOOOE+OO SROH+ O.OOOOE+OO LI+ 0.3H5E-03 1I0HO 0.2922E-08 lIS04- 0.31t38E-05 
H4SI04 0.2114E-03 H3SI04 0.1230E-04 H2Sl01t 0.3652E-07 AL+++ 0.7213E-18 AlOH++ 0.2001E-I~ ALOH2+ 0.7538E-11 
ALOH4- 0.3126E-06 ALS04+ 0.9b7IE-18 AlS042 0.2039E-lS FE+++ O.OOOOE+OO fEOH++ O.OOOOE+OO FEOH2+ O.OOooE+OO 
FEOH30 O.OOOOE+OO FEOH4- O.OOOOE+OO FECL++ O.OOOOE+OO FECL2+ O.OOOOE+OO FECL30 O.OOOOE+OO fESO~+ O.OOOOE+OO 
FE++ O.OOOOE+OO FEOH+ O.OOOOE+OO FEOH20 O.OOOOE+OO FEOOH- O.OOOOE+OO FESOItO O.OOOOE+OO NH4+ O.OOooE+OO 
NH3AQ O.OOOOE+OO NH4S04 O.OOOOE+OO 1'103- O.OOOOE+OO H+ 0.8157E-08 H2S040 0.2825E-19 HS04- 0.3267E-08 
HCLO 0.7256E-15 H2SAQ O.OOOOE+OO HS- o .OOOOE +00 s-- O.OOOOE+OO BR- O.OOODE +00 H3B030 0.1131E-OJ 
H2B03- 0.161~E-04 H2C03t 0.6661E-05 02AO O.OOOOE+OO 

INDIVIDUAL SPECIES ACTIVITIESt-LOG ACTIVITY) 

OH 5.33 CO)- 5.36 HC03- 3.30 SOlo-- 2.61 CL- 1.59 CA·+ 3.25 CAOH+ 7.14 
CAC030 5.26 CAHCD3 5.32 CAS040 3.49 MG++ 4.30 MGOH+ 7.33 HGC030 b.57 HGHC03 6.49 
HGS040 4.62 NIt+ 1.46 NAC03- 5.20 NAHC03 5.01 NASOIt- 3.30 NACLO 4.64 K+ 3.72 
KSOIt- 5.36 KCLO 6.89 BA++ -99.99 BAOH+ -99.99 SR++ -99.99 SROH+ -99.99 ll+ 3.59 
llOHO 8.53 LI S04- 5.55 HItS I 04 3.56 H3S 104 5.00 H2S IOIt 7.78 Al++· 18.79 ALOH++ . 15.04 
ALOH2+ 11.21 Al.OHIt- 6.52 ALSOlo+ 18.10 AlS042 18.78 FE+++ -99.99 FEOH++ -99.99 FEOH2+ -99.99 
FEOH3 -99.99 FEOH4- -99.99 FFCl++ -99.99 FEClZ+ -99.99 HCl30 -99.99 FES04+ -99.99 FE++ - 99.99 
f-EOH+ -99.99 FEOHZO -99.99 FEOOH- -99.99 FES040 -99.99 NH4+ -99.99 NH3AiJ -99.99 NH4S04 - 99. 99 
N03- -99.99 H. 8.10 H2S040 19.54 HS04- 8.58 HClO 15.13 H2SAO -99.99 HS- -99.99 
S-- -99.99 BR-- -99.99 H38030 3.910 H2B03- 4.90 fi2C03 5.17 02AQ -99.99 

MINERAL SATURATION INDICES 

ADULAR I A -1.52 AL B ITE -1.610 AHHYDR IT -1.17 ANORTHlT -10.75 ARAGOHIT -0.26 BARITE -99.99 BOE HHITE 
BRUCITE -3.58 CALCITE -0.00 CA-HONT -2.35 CElESTIT -99.99 CHAlCEDI'! -0.21 CHlO~ITE 0.68 DOL OHI TE 

-1.62 
-0.93 

GIB8SITE -2.55 GEOTHITE -99.99 GR IEGITE -99.99 GYPSUH -1.21. HAll TE -~.66 HAllOYST -5.36 HEMATI IE -99.99 
HUN Tl TE -6.08 HYDTOHAG -5.13 ILLITE -2.33 KAOllNIT -1.41t K-HICA -3.77 HACKIHAH -99.99 MAGNESI T -1.111 
HAGNET I T -99.99 11 I RAB III -5.14 NESQUEHO -4.27 PHlOGOPT -2.25 PYRITE -99.99 PYRUPHYL -1.16 QUARTZ O.ll 
SIDERITE -99.99 S TRONTNT -99.99 TALC 1.46 THENARDT -5.32 \of ITHE R IT -99.99 

SILICA SATURATION INDICES 

-lOG H4SlUitO 3. j6 QUART I 0.19 CHALCEDONY -0.17 A-CRISTOBAlITE -0.42 AMORPHOUS -1.48 



p.nr un::Jf: -_ 0 

TITLE 0061-183 LOCATION D-08-26-01AD6C 

INPUT DATA I~OLES PER LITER OF SOLUTION: EOUIVALENTS PER LITER FOR 
CATOT 0.1347[-03 HGTOT O.6580E-04 NATOT O.2871E-Gl KTOT 0.1509E-03 
S04TOT 0.374dE-02 ALTOT 0.3715E-Ob FETOT O.OOOOE+OO SRTOT O.OOOOE+OO 
N03TOT O.OOOOE+OO SI02TOT O.2163E-03 BTOT 0.1480E-03 BRTOT O.OOOOE+OO 

PH = 8.b3 PE = 99.99 TEHP = 29.200EG C DENSITY = 1.OOOGH/CC 
-LOGIPC02J = 3.41 -LOG(P02) = 99.99 -LOGIPCH4) = 99.99 

ALKALINITY) 
CLTor 0.l805E-01 
BATOT O.OOOOE+OO 
H2STOT O.OOOOE+OO 

ALK O.3200E-02 
LITOT 0.1IS3E-03 
NHltTOT O.OOOOE+OO 

IONIC STRENGTH = 0.03240 TOTAL DISS SOLIDS: 1.88GH/LITER SOlH TOTAL [NORG CARBON HOlALITY = 0.3018E-02 
ION BALANCE E~ROR = 1.10PERCENT CATIOH EXCESS = 0.b299E-03(CHARGE*HOLESJ H20 ACTIVITY = 0.9991 

IHDIYIDUAL SPECIES HOLAliTIES 

OH- 0.6984E-05 C03-- O.9952E-04 HC03- 0.2832E-02 SOIt-- O.3450E-OZ Cl- 0.1806E-Ol CA++ O.1074E-03 
CAOH+ 0.9975E-08 CAC030 0.4595E-05 CAHC03 0.1873E-05 CAS040 0.ll05E-04 MG++ 0.5lt24E-04 MGOH++ O.3396E-Ol 
HGC030 0.15l7E-05 HGHC03 0.9900E-Ob HGS040 0.9l3ltE-05 HA+ 0.2842E-Ol NAC03- O.3371E-04 MAHC03 O.3Z3bE-04 
NAS04- 0.21lltE-03 NACLO 0.9059E-OS K+ 0.1"92E-03 KS04- 0.1981E-05 KCLO 0.490lE-07 SA++ O.OOOOE+OO 
BAOI·h O.OOOOE+OO SR++ O.OOOOE+OO SROH+ O.OOOOE+OO ll+ 0.lllt6E-03 LlOHO O.lOlOE-OB lIS04- O.8985E-06 
H"S104 0.20I8E-OJ H3SI04 O.1493E-04 H2SI04 0.3367E-07 AL+++ 0.13HE-IB ALOH++ 0.447ltE-15 AlOH2+ 0.Z659E-ll 
AlOH4- 0.3122E-Ob AlS04+ 0.135bE-18 AlS042 0.1956E-19 FE+++ O.OOOOE+OO fEOH++ O.OOOOE+OO fEOH2+ O.OOOOE+OO 
FEOH30 O.OOOOE+OO FEOH4- O.OOOOE+OO FECL++ O.OOOOE+OO FECLl+ O.OOOOE+OO FECl30 O.OOOOE+OO fESO~+ O.OOOOE+OO 
FE++ O.OOOOE+OO FEOH+ O.OOOOE+OO fEOHlO O.OOOOE+OO FEOOH- O.OOOOE+OO fESO~O O.OOOOE+OO NH4+ O.OOOOE+OO 
NHHO O.OOOOE+OO NH~S04 O.OOOOE+OO N03- O.OOOOE+OO H+ O. lb94E-08 H2S0~0 0.1230E-20 HS04- 0.5398E-09 
HCLO 0.43'tOE-ib HlSAO O.OOOOE+OO HS- O.OOOOE+OO S-- O.OOOOE+OO BR- O.OOOOE+OO H3B030 0.ll15E-03 
H2B03- 0.3b75E-0~ H2C03* 0.1199E-04 02AO O.OOOOE+OO 

INDIVIDUAL SP~CIES ACTIVITIESl-LOG ACTIVITY) 

OH 5.23 C03-- 4.2d HC03- 2.62 S04- 2.75 Cl- 1.62 CA++ 4.25 CAOH. 8.07 
CAC030 5.33 CAHC03 5.80 CA SfJltO 4.b7 MG++ 4.5" HGOH+ 7.')4 HGC030 '>.B1 HGHC03 b.08 
I'IGS040 5.04 NA. 1.62 NAC03- 4.54 NAHC03 1t.49 NAS04- 3.b4 NAClO 5.0~ K+ 3.90 
KS04- S.11 KCLO 1.31 8A++ -99.99 BAOH+ -99.99 SR+. -99.99 SROH. -99.99 LI+ 1t.0l 
L10HO 8.99 II S04- 6.12 HltSIOIt 3.69 H3S 101t ".90 H2SIOit 7.75 AL++. 19.42 ALOH++ l5.b3 
AlOHl+ Il.65 ALOH~- 6.50 ALS04+ 18.91t ALS042 19.78 FE +++ -99.99 FEOH++ -'H. 99 fEOH2* -99.99 
fH1H3 -99.99 FEOH4- -99.99 FECl++. -99.99 F ECL2+ -99.99 HCl30 -99.99 FES04+ -99.99 FE++ -99.99 
FEOH+ -99.99 fEOH20 -99.99 FEOOH- -99.99 FES040 -99.99 NH4+ -99.99 NHJAQ -99.99 NH4S0~ -99.99 
1'103- -99.9'1 H. 8.b3 H2S0't0 20.91 HS04- 9.3~ HClO 16.J6 H2SAO -99.99 HS- -99.99 
S-- -99.99 ilR-- -99.99 H38(}30 3.95 H2BOJ- 4.53 H2C03 4.92 02AO -9'1.99 

I'IINERAl SATURATION INDICES 

ADUlAR lA -1.22 AL B ITE -1.46 ANHYORIT -2.41 ANORTHIT -5.48 ARAGONIT -0.29 BARITE -99.99 BOEHMITE: -1.82 
BRUCITE -3.60 CALC ITE -0.03 CA-HONT -2.ll CElESH T -99.99 CHALCEDI'! -0.22 CHLORITE 1.43 DOL OHITE -0.25 
GIBBSITE -2.49 GEOTHITE -99.99 GRIEGIH: -99.99 GYPSUH -l.39 HAll TE -5.03 HAllOYST -5.28 HEI1ATI TE -99.99 
HUNTITE -4.22 HYDTOI'IAG -3.39 ILLITE -1.95 KAOLHHT -1.l4 K-I1ICA -3.3" MACKINAW -99.99 I'IAGNESlT -0.5l 
MAGNET IT -9'1.99 HI R AS Il T -5.07 I'll: SOUEHO -3.56 Pt-LOGOPT -2.9b PY RITE -99.99 PYROPHYL -2.60 CiUARTl 0.25 
SIDERITE -99.99 STRONTNT -99.99 TALC 2.0b THENARDT -5.80 II ITHER IT -99.99 

SiliCA SATURATION INDICFS 

-lOG HitS 1040 3.b9 OUARTZ 0.Z3 CHALCEDONY -0.16 A-CRISTOBAlITE -0.4l AI10RPHOUS -1.49 
~, 
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. .InOl, 

TI TLE 007li83 LOCATIUN D-08-26-07ACAD 

INPUT DATA (HOLES PER LITER OF SOLUTION: EQUIVALENTS PER LITER FOR 
CATOT 0.31~2t-03 HGTOT 0.617DE-04 NATOT 0.3393E-Ol KTOT 0.1406E-03 
S04TOT 0.~9)4E-02 AlTOT 0.3715E-06 FETOT O.OOOOE+OO SRTOT O.OOOOE+OO 
N01TOT O.OOOOE+OO SI02TOT 0.1162E-03 ~TOT 0.1573E-03 ~RTOT O.OOOOE+OO 

PH: 8.7~ PE = 99.99 TEHP ~ 35.30DEG C DENSITY: 1.000GH/CC 
-lOGCPC02' 3.72 -lOG(P02J = 99.99 -LOG(PCH4) ='19.99 

ALKALINITY J 
CLTOT 0.20H8E-01 
BATOT 0.0000£+00 
H2STOT O.OOOOE+OO 

ALK 0.lI00t-02 
lITOT 0.21t2E-0] 
NH4TOT O.OOOOE+OO 

IONIC STRENGTH = 0.04009 TOTAL OISS SOLIOS = 2.26GH/LITER SOLN TOTAL INORG CARBON MOLALITY = 0.1856E-02 
ION BALANCE ERROR = 0.46PERCENT CATIOH EXCESS: 0.3176E-03(CHARGE.MOL£SJ H20 ACTIVITY = 0.9989 

IHOIVIDUAL SPECIES MOLALITIES 

OH- O. H~4E-04 C01- 0.9016E-04 HC03- 0.1677E-02 S04-- 0.5368E-02 CL- O.Z091E-Ol CA •• 0.2810E-03 
CAOH+ 0.529910-07 CAC010 0.1140E-04 CAHC03 0.3290E-05 CAS040 0.7932E-04 HG+. 0.4837E-04 HGOH •• 0.6375E-07 
HGC030 0.1202E-05 HGHC03 0.5161E-06 H6S040 0.1169E-04 HA+ 0.33It'tE-01 HAC03- 0.4530E-04 MAHC03 0.2182E-04 
HAS04- 0.4830£-03 NACLO 0.1190E-04 K+ 0.1379E-03 KS04- . 0.2950E-05 KCLO 0.5048E-01 8A.+ O.OOOOE+OO 
BAOH+ 0.0000t: +00 SR.+ O.OOOOE·OO SROH+ O.OOOOE+OO LI+ 0.2l't2E-03 LIOHO 0.4'o55E-08 LISO't- 0.245'oE-05 
H4SIO't 0.2800E-03 H3SIO't 0.369'oE-0'o H2SIO'o 0.2215E-06 AL++. 0.1136E-19 ALOH.+ 0.1940E-16 ALOH2+ 0.8634E-12 
ALOH'o- 0.3723E-06 ALSO". 0.1658E-19 ALS042 0.1582E-20 FE+.+ O.OOOOE+OO FEOH++ O.OOOOE+OO FEOHZ. O.OOooE+OO 
FEOH30 O.OOOOE.OO FEOH4- O.OOOOE+OO fECL.+ O.OOOOE.OO FECL2. O.OOOOE.OO FECL30 0.0000£:+00 fESO't. O.OOOOE+OO 
FE++ O.OOOOE+OO FEOH+ O.OOOOE+OO FEOH20 O.OOOOE+OO FEOOH- O.OOOOE+OO FESO'tO O.OOOOE+OO NH4+ O.OOOOE+OO 
HH3AQ O.OOOOE+OO NH4S04 O.OOOOE.OO N03- O.OOOOE+OO H+ 0.206 7E-0 8 H2S040 0.1'032£:-20 HS04- 0.7221E-09 
HCLO 0.b894E-16 H2SAQ O.OOOOE+OO HS- O.OOOOE+OO S-- O.OOOOE.OO BR- O.OOOOE+OO H38030 0.1053E-03 
H2B03- 0.~239E-0'o H2CO)* 0.5026E-05 02AQ O.OOOOE·OO 

INOirlDUAL SPECIES ACTIVITIESI-LOG ACTIVITY) 

OH 't.92 C03-- 4.)5 HC03- 2.85 SOlt- 2.58 CL- 1.76 CA.+ . 3.86 CAOH • 1.35 
CAC010 '0.9'0 CAliC03 5.56 CAS040 4.10 MG++ 4.61 MGOH+ 7.27 HGC030 5.92 HGHC03 6.37 
HGS040 ".43 NA+ 1.55 NAC03- 4.lt2 NAHCO) 4.66 HA50'o- 3.39 NACLO '0.92 K+ 3.94 
KS04- 5.01 KClO 7.29 SA++ -99.99 BAOH+ -99.99 SR.· -99.99 SROH+ -99.99 LI. 3.7't 
lIOHO 11.35 LIS 0'0- 5.69 H4SIO'o 3.55 H3S 10ft 't.51 H2Sl04 6.96 AL++· lO.53 ALOH++ 16.41 
ALOH2+ 12.14 AlOH4- 6.51 AL504+ 19.86 ALS042 20.53 FE+++ -99.99 FEOH++ -99.99 FEOH2+ - 99. 99 
HOH3 -99.99 FEIJH4- -99.9'} FECl·+ -99.99 FECL2+ -99.99 HCllO -99.99 FES04. -99.99 FE •• -99.99 
FEOH. -99.'19 FEOH20 -99.99 FEOOH- -99.99 FES040 -99.99 NH4+ -99.99 NH3AQ _cl9.99 NH4S04 -99.99 
N03- -99.99 H+ 8.75 H25040 20.84 HS04- 9.22 HClO 16.16 H2SAO -99.99 HS- -99.99 
S-- -99.99 BR-- -99.99 H3B030 3.97 HZil03- 'o.3B H2e03 5.29 02AO -99.99 

MINERAL SATURATION INDICES 

ADULARIA -l.lB ALB ITE -1.34 ANHYDR IT -1.80 ANORTHIT -5.07 ARAGON IT 0.08 BAR I IE -99.99 BOEHMITE -2.18 
BRUCITE -3.07 CALCITE O.H C A-Horn -2.77 CELESTIT -99.99 CIiAlCEDN -O.l't CHlOR I H: 3.17 DOL OMI TE 0.05 
GIBBSITE -2.88 GEOTHITE -99.99 GR IEGITE -99.99 GYPSUM -1.82 HALITE -4.92 HALLOYSr -5.89 HEHATITE -99.99 
HUN T ITE -).96 HYDTOHAG -2.91 ILL ITE -2.'04 KAOLINIT -1.91 K-HICA -4.18 HACKINAW -99.99 HAGNESIT -0.57 
HAGNET IT -99.99 MIRABILT -5.05 NE5QUEHO -3.64 PHlOGOPT -0.93 PYRI n: -99.99 PYROPHYL -2.28 OUARTZ 0.30 
S IOER ITE -')9.99 STRONTNT -99.99 TALC 3.63 THENAROT -5.50 WITHERIT -99.99 

SILICA SATURATION INDICES 

-LOG H4S 1040 3.55 QUARTZ 0.28 CHALCEDONY -0.09 A-CRISTOBALITE -0.35 AMORPHOUS -1.41 ~ 

G 



~AMPt JMBE 8 

Tl TLE OOBWtlJ LOCATIUN D-08-2b-07ACAD 

INPUT JATA (~OLES PER LITER OF SOLUTIOH : EQUIVALEHTS PER LITER FOR 
CATOT 0.69)6£-03 MGTOT O.~110E-0~ NATOT 0.2610E-01 KTOT 0.1330E-03 
S04TOT 0.~~76f-02 ALTOT 0.7430E-06 fETOT 0.0000[+00 SRTUT O.OOOOE+OO 
N03TOT O.OOOOf+OO SI02TOT 0.2995E-0) BTOT 0.9250E-04 BRTOT O.OOOOE+OO 

PH = 8.47 PE = 99.99 TEHP: 37.80DEG C OENSITY = 1.000GH/CC 
-LOGtPC02) 3.81 -LOG(P02) = 99.99 -LOG(PCH4) = 99.99 

ALKAL IN lTy) 
CLTOT 0.1718[-01 
BATOT O.OOOOE+OO 
H2STOT O.OOOOE+OO 

ALK 0.8000E-0] 
LITOT 0.l162E-03 
NH4TOT O.OOOOE+OO 

IONIC STRENGTH = 0.03148 TOTAL DISS SOLIDS = 1.74GH/LITER SOLN TOTAL INORG CARBON HOLALITY = 0.7191E-03 
ION BALANCE ERROR = 1.84PERCtNT CATION EXCESS = 0.9901E-03(CHARGE*HOLES) H20 ACTIVITY = 0.9992 

INOIVIDUAL SPECIES MOLALITIES 

OH- 0.8937E-05 C03-- 0.1883E-04 HC03- 0.6717E-03 SO"-- 0.4036E-02 CL- 0.1720E-01 CA++ 0.5515E-03 
CAOH+ 0.b900E-07 CACO]O 0.5672E-05 (AHe03 0.2958E-05 CAS040 0.1346E-03 I1G+ + 0.3371E-04 I1GOH+. 0.2985E-07 
HGC030 0.20"lE-06 HGHe03 0.1547[-06 MGS040 0.7010E-05 NA+ 0.2582E-Ol NAC03- 0.8107E-05 MAHC03 0.b964[-05 
HAS04- 0.3025E-03 NACLO 0.7821E-05 K+ 0.1309E-03 KSO't- 0.2336E-05 KCLO 0.4087E-01 8A++ O.OOOOE+OO 
8AOH+ O.OOOOE+OO SR++ O.OOOOE+OO SROH+ O.OOOOE+OO LI+ 0.21"oE-03 LlOHO 0.3020E-06 lIS04- O.1962E-05 
H'tSlO" 0.2189E-03 H3S10~ 0.Zl16E-0~ HlSIO~ 0.8217E-07 AL+++ 0.15')OE-18 ALOH+. 0.1217E-15 AlOHl+ O.~994E-11. 
ALOH~- 0.7~43E-06 ALSOIo+ 0.2018E-18 ALS042 0.]518E-19 FE+++ O.OOOOE+OO FEOH++ O.OOOOE+OO FEOH2+ O.OOOOE+OO 
FEOH30 O.OOOOE+OO FEOH4- O.OOOOE+OO FECl++ O.OOOOE+OO fECl2+ O.OOOOE+OO FECL30 O.OOOOE+OO FES04+ O.OOOOE+OO 
FE++ O.OOOOE+OO FEOH+ O.OOOOE+OO FEOHlO O.OOOOE+OO fEOOH- O.OOOOE+OO FESO~O 0.0000£+00 NH~+ O.OOOOE+OO 
HI-HAC) O.OOOOE+OO NH4S04 0.0000£+00 10103- O.OOOOE+OO H+ 0.3696E-OB H2S0't0 0.4749£-20 HS04- 0.1164E-06 
HCLO 0.HObE-15 H2SAQ O.OOOOE+OO HS- O.OOOOE+OO S-- O.OOOOE+OO BR- O.OOOOE+OO H38030 0.7324E-04 
H2803- 0.19~2E-04 HlC03* 0.36100E-05 02AQ 0.0000£+00 

0..., 

INDIVIDUAL SPECIES ACTIVITIES(-LOG ACTIVITY' 

OH 5.13 COJ-- 5.01 He03- 3.21t S04-- l.68 CL- 1.6~ CA++ 3.5~ CAOH+ 7.23 
eAC030 5.241 CAHC03 5.00 CAS040 3.67 HG++ ~.75 HGOH+ 7.59 HGC030 6.69 HGHC03 b.69 
HGSOItO 5.15 HA+ 1.66 NAC03- 5.13 NAHe03 5.15 HAS04- 3.59 NACLO 5.10 K+ 3.9b 
KS04- 5.70 KCLO 7.39 BA++ -99.99 BAOH+ -99.99 SR++ -99.99 SROH+ -99.99 LI+ 3.71t 
llOHO 6.52 LISOIt- 5.76 H4SI04 3.55 H3S104 ~.15 H2Sl01t 7.37 AL+++ 19.36 ALOH++ 15.1t2 
J.LOH2+ 11.37 ALOH4- b.lO AlSO .. + 16.77 ALS042 19.53 FE +++ -99.99 FEOH++ -'l9.99 FEOH2+ -99.99 
F EOH3 -99.99 F~OH4- -99.99 FECl++ -99.99 FECl2+ -99.99 fECL30 -99.99 FESO .. + -99.99 FE++ -99.99 
fEOH+ -99.9" fEOH20 -99.9" fEOOH- -99.99 fES040 -99.99 HH~+ -99.99 HH3AQ -99.99 HH .. SOIt -99.99 
10103- -99.9'1 H+ 6.41 H2S0ltO 20.32 HS04- 9.01 HCLO 15.65 H2SAO -99.~9 HS- -99.99 
S-- -99.9~ BR-- -99.99 H38030 4.13 H2B03- 4.60 H2CO] 5.41 02AO -99.99 

MINERAL SATURATION INDICES 

AOULAR IA -1.17 ALB ITE -1.30 AHHYDRIT -1.56 ANORTHI T -4.24 ARAGONIT -0.24 BAR IT E -99.99 BOEHMI TE -1.b6 
BRUCITE -3.61 CALCITE 0.03 CA-MOIH -1.16 CRESHT -99.99 CHALCEDN -0.17 CHLOR I TE 1.17 DOLOMI TE -1.03 
GI88S1 TE -2."0 GEOTHITE -99.99 GR {EGlTE -99.99 GYPSUM -1.60 HAll IE -5.11 HALLOYST -".91 HEHATITE -99.99 
HUN Tl IE -6.,)2 HYDTOHAG -5.66 ILL ITE -1.76 KAOLINlT -1.02 K-HICA -3.11 MACKINAW -99.99 HAGNESIT -1.33 
MAGNET IT -99.99 HIRABILT -5.47 HESQUEHO -'t.~0 PHI.. OGOPT -l.27 PYRITE: -99.99 PYkOPHYL -1.11 IWARTl o.n 
SIO.ERITE -99.99 SHOtHHT -99.99 TALC 1.74 THEHARDT -5.81 WITHE R IT -99.99 

SiliCA SATURATION INDICES 

-LOG H4S 10 It 0 3.55 QUARTl 0.25 CHALCEDONY -O.ll A-CRISTOBAlITE -0.31 AMORPHOUS -1.43 ,­
.-----



T lTLE 009HH] LOCATION O-OH-26-07ADCD 

INPUT DATA (MOLES PER LITER OF SOLUTION: EQUIVALENTS PER LITER FOR 
CATOT 0.1247E-03 HGTOT 0.1400E-05 NATOT 0.1927E-OI KTOT 0.8690E-04 
S04TOT 0.3l27E-02 ALTOT 0.3715E-05 FETOT O.OOOOE.OO SRTOT O.OOOOE.OO 
N03TOT O.OOOOE.OO SI02TOT 0.3328E-03 BTOT 0.7400E-04 MRTOT O.OOOOE+OO 

PH = 8.92 PE ~ 99.99 TEMP = 33.700EG C DENSITY = 1.000GH/CC 
-LOGtPC02J 4.61 -LOG(POl) = 99.99 -LOG(PCH4) = 99.99 

ALKALINITY) 
CLTOT 0.1128E-Ol 
aATOT O.OOOOE+OO 
H2STOT O.OOOOE+OO 

ALK 0.<\900£-03 
LITOT 0.1441£-03 
NH4TOT 0.0000£+00 

IONIC STRENGTH = 0.02193 fOTAL DISS SOLIDS = 1.lIGH/LITER SOLN TOTAL INORG CARBON HOLALITY - 0.3~84E-03 
ION BALANCE E~ROR = 4.13PERCENT CATION EXCESS = 0.1551E-02(CHARGE*HOlES) H20 ACTIVITY _ 0.999<\ 

INDIYIOUAL SPECIES HOLAlI TIES 

OH- 0.1839E-04 C03- 0.2181E-04 HC03- 0.3150E-03 Sote-- 0.3026E-02 Cl- 0.1129E-Ol CA++ 0.1016E-03 
CAOH. o .l800E-07 CAC030 0.1285E-05 CAHC03 0.2466E-06 CAS040 0.1164E-Ote HG·+ 0.6210E-05 HGOH++ 0.1177E-07 
HGC030 0.4815£-01 HGHC03 0.1405E-07 HGSOteO 0.1125E-05 NA+ 0.1910E-Ol NAC03- 0.6151E-05 NAHC03 0.2534E-05 
NAS04- 0.1800E-03 NACLO 0.3999E-05 k. 0.8580E-04 KS04- 0.1183E-05 KClO 0.1657E-07 8A++ O.OOOOE+OO 
BAOH+ O.OOOOE+OO SR.+ O.OOOOE+OO SROH. O.OOOOE.OO LI· 0.1432E-03 llOHO 0.3926E-08 lIS04- 0.101~E-05 
H~SIO~ O.18~OE-03 H3S10~ 0.4924E-04 H2SID~ 0.3329E-06 Al.+. 0.2796£0-19 ALOH++ 0.1601e-15 AlOH1+ O.~S19E-ll 
ALOH~- 0.3120E-05 AlSO<\+ 0.3241E-19 ALSO~2 0.~513E-20 FE+·. 0.0000£0+00 FEOH++ O.OOOOE+OO fEOHZ. 0.0000£0+00 
FEOH30 O.OOOOE+OO fEOH~- O.OOOOE+OO fECL+. O.OOOOE.OO fECll+ O.OOOOE+OO fECl30 O.OOOOE+OO FESO~+ O.OOOOE+OO 
FE.+ O.OOOOE+OO fEOH· O.OOOOE+OO FEOH20 O.OOOOE.OO fEOOH- O.OOOOE.OO fES040 O.OOOOE+OO NHIt+ O.OOOOE+OO 
NH3AQ O.OOOOE+OO NH4S04 O.OOOOE.OO N03- O.OOOOE·OO 1-1+ 0.1359E-06 H2S040 0.3971E-21 HS04- 0.2949E-09 
HCLO 0.2252£0-16 H2SAQ O.OOOOE.OO HS- O.OOOOE+OO S-- O.OOOOE+OO BR- 0.0000£ +00 H38030 0.~436E-04 
H2803- 0.297IE-04 H2C03t 0.6728E-06 OlAO O.OOOOE+OO 

INDIVIDUAL SPECIES ACTIVITIESC-lOG ACTIVITY) 

OH 4.80 C03-- 4.90 HC03- 3.56 S04-- - 2.17 Cl- 1.01 CA·+ te.2~ tAOH+ 7.61 
CAC030 5.69 CAHCD3 6.67 CASOItO ~. 66 MG.+ 5.4It HGOH. 7.99 HGC030 7.31 HGHC03 1.92 
HGS040 5.95 NA· 1.18 NAC03- 5.23 NAHCO] 5.59 NAS04- 3.81 NACLO 5.40 K+ <\.13 
KSOIt- 5.99 KCLO 7.73 BA •• -99.99 BAOH+ -99.99 SR++ -99.99 SROH. -99.99 lI+ 3.90 
LIDHO 6.~0 lIS01t- 6.03 H4SIOit 3.54 HJS 104 .... 37 H2SI04 6.12 Al+.+ 20.03 AlOH++ 15.79 
AlOH2· 11.40 AlOHIt- 5 .... 9 AlSOIt+ 19.55 AlS042 20.~0 FE++. -99.99 fEOH.+ -99.99 FEOH1+ -99.99 
FEOHJ -99.99 fEOH4- -99.99 FECl++ - 99.99 FECl2. -99.99 FECl30 -99.99 FES04. -99.99 FE++ -99.99 
fEOH. -99.99 FEOH10 -99.99 FEOOH- -99.99 FES040 -99.99 NH4+ -99.99 NH3AO -99.99 NH4S01t -99.99 
N03- -~9.99 H+ 8.92 IflS040 21.40 IfSO~- 9.59 HCLO 16.65 H2SAO -99.99 HS- -99.99 
S-- -99.99 BR-- -99.99 H3B030 4.35 H1803- 4.60 H2C03 6.17 02AO -99.9'J 

HINERAL SATURATION INDICES 

ADULARIA -0.33 AL 8 ITE -0.44 ANHYDR IT -2.38 ANORTHIT -3.34 ARAGONlT -0.66 BARITE -99.99 80EHHI IE -1.11 
BRUC IT£ -j.6S CALCITE -0.60 CA-HGrn -0.58 CElESTIT -99.99 CHAlCEON -0.11 CHLOR I IE 1.13 OOlUl11 TE -2.29 
G I B8S ITE -1.91 GfOTHITE -99.99 GR IEGITE -99.99 GYP SUH -2.39 HAll TE -5.39 HALlOYST -1t.02 HEHATI TE -99.99 
HUNTlTE -9.1'" HYOTOHAG -7.74 ILLITE -0~~1 KAOLINIT -0.01 K-HICA -1.ltO HACKINAW -99.99 HAGNESIT -1.98 
HAGNET IT -99.99 HIRAIULT -5.bl HE SOUEHO -5.04 PHlOGOPT -1.86 PYRITE -99.99 PYROPHYl -0.57 QUARTZ 0.33 
SIDERITE -99.99 STRONTNT -99.99 TALC 2.04 THENARDT -6.14 \llTHERIT -99.99 

SILICA SATURATION INDICES 

-LOG H4SIU~O 3.5lt QUARTZ 0.31 CHALCEDONY -0.07 A-CRISTOBALITE -0.32 AMORPHOUS -1.39 

r 



'PLt '31: lo! 

TITLE OlOliB3 LOCATION O-OH-Z6-018BBC 

INPUT DATA (HOLES PER LITER OF SOLUTION: EOUIVALENTS PER LITER FOR 
CATOT 0.3142E-03 HGTOT 0.lZ80E-04 NATOT 0.189ZE-Ol KTOT 0.9910E-04 
SO~TOT 0.3l27E-Ol ALTOT 0.3715E-06 FETOT O.OOOOE+OO SRTOT O.OOOOE+OO 
N03TOT O.OOOOE+OO ~IOZTOT 0.Z662E-01 ~TOT 0.1400E-04 ~RTOT O.OOOOE+OO 

PH: 6.50 PE: 99.99 TEMP = 33.60DEG C DENSITY = 1.000GH/CC 
-LOG(PCOl) 3.88 -LOGtPOZ) = 99.99 -LOGtPCH4) = 99.99 

ALKALINITY) 
ClTOT 0.1213£-01 
SATOT O.OOOOE+OO 
H2STOT O.OOOOE+OO 

ALK 0.7400E-03 
LITOT 0.1673E-03 
NH4TOT O.OOOOE+OO 

IOHIC STRENGTH s 0.02l61 TOTAL DISS SOLIDS = 1.Z6GM/lITER SOlN TOTAL INORG CARBON HOLALITY = 0.6191E-03 
ION BALANCE ERROR: 1.11PERCENI CATION EXCESS = 0.6609E-03(CHARGE*HOLES) HZO ACTIVITY = 0.9994 

INDIVIDUAL SPECIES HOLALITIES 

OH- 0.1007E-05 C03-- 0.1l08E-0' HCOl- 0.6436E-03 SO"-- 0.l990E-Ol CL- O.ll14E-Ol CA •• 0.3066E-03 
CAOH+ 0.3193E-07 CAC030 0.298lE-05 CAHCOl 0.1509E-05 CAS040 0.6352E-04 HG+. 0.1079E-04 HGOH++ 0.7136E-03 
MGC030 0.6521E-07 HGHC03 0.4954E-07 HGS040 0.190lE-05 NA+ 0.1876E-Ol NAC03- 0.5140E-05 NAHCO) 0.'065E-05 
NAS04- 0.1133E-03 NACLO 0.'20'E-05 K+ 0.984e7E-0't KSO't- 0.1331E-05 KCLO 0.2261E-01 8A++ O.OOOOE+OO 
BAOH. O.OOOOE+OO SR++ O.OOOOE·OO SROH. O.OOOOE+OO LI+ 0.186lE-03 LlOHO 0.1937E-08 LIS04- 0.1371E-05 
H'tSI04 0.2500E-03 H3SI04 0.1652E-04 HlSI04 0.4l69E-07 AL+++ 0.1353E-18 ALOH++ 0.513b£-15 ALOH2+ 0.3168E-l1 
ALOH4- 0.l120c-06 ALSO~+ 0.1~21E-18 ALS042 0.2104E-19 FE+++ O.OOOOE+OO fEOH.+ O.OOOOE+OO fEOH2+ O.OOOOE+OO 
FEOH30 O.OOoOE+OO fEOH'- O.OOOOE+OO FECL++ O.OOOOE+OO fECL2+ O.OOOOE+OO FECL30 O.OOOOE+OO fESO'+ O.OOOOE+OO 
FE++ O.OOOOE+OO fEOH+ O.ooOOE+OO fEOH20 O.OOOOE+OO FEOOH- O.OOOOE+OO fESO'tO O.OOOOE+OO HHIt+ O.OOOOE+OO 
HH3AO O.OOOOE+OO NH4S0't O.OOOOE+OO 1'103- O.OOOOE·OO H+ 0.3580E-06 H2S040 0.2693E-20 HS04- 0.1b21E-09 
HCLO 0.6354tE-16 HlSAQ O.OOOOE+OO HS- O.OOOOE+OO 5-- O.OOOOE+OO BR- O.OOOOE+OO H38030 0.'90lE-0't 
H2B03- 0.1507E-04t H2C03+ 0.3606E-05 OlAQ O.OOOOE·OO 

INDIVIDUAL SPECIES ACTIYITIES(-LOG ACTIVITY) 

OH 'j.2l C03- 5.01 HC03- 3.l5 SO't- 2.76 Cl- 1.96 CA++ 3.76 CAOH+ 7.,6 
CAC030 S.52 CAHC03 5.88 CAS040 4019 fiG++ 5.ll HGOH+ 8.17 HGC030 1.16 MGHC03 7.37 
HGS040 5.72 1'11.+ 1.79 NAC03- 5.35 NAHC03 5.29 NAS04- 3.8l NACLO 5.31 K+ '.07 
KS04- 5.9" KCLO 7.b" 8A++ -99.99 BAOH. -99.99 SR.+ -99.99 SROH+ -99.99 ll+ 3.19 
LIOHO 8.11 LI 504- 5.93 HItSIO,", 3.60 ·H3SIOit 4.65 HlSI04 7.62 AL+++ 19.35 ALOH++ 15.,,, 
ALOHl+ 11.56 AL[)H4- 6.49 ALSO". 18.66 ALS04l 19.74 FE.++ -99.99 FEOH++ -99.99 FEOHl+ -99.99 
FE9H3 -99.99 FEOH't- -99.99 FECL·+ -99.99 F ECLZ" -99.99 FECL30 -99.99 FE504+ -99.99 FE++ -99.99 
FEOH+ -99.99 FEOHlO -99.99 FEOOH- -99.99 FES040 -99.99 NH4+ -99.99 NH3AO -99.99 NH4S04 -99.99 
H03- -99.99 H+ 6.50 UlS040 ZO.57 HS04- 9.16 HClO 16.19 HlSAO -99.99 HS- - 99. 99 
s-- -99.99 BR-- -99.99 H3B030 't.23 H2B03- 4.90 H2C03 5.44 02AO -99.99 

HINERAl SATURATION INDICES 

ADUlAR IA -1."3 ALBITE -1.62 AHHYDRlT -1.91 ANORTHIT -4.98 ARAGOt"" T -0.50 IURlTE -99.99 80EHMITE 
BRUCITE -oIJ.l6 CALCITE -0.l3 CA-HONT -2.19 CElE STI T -99.99 CHALCEDN -0.11 CHLOR ITE -2.1l OOLOtHTE 

-1.6' 
-1.S0 

(;1 BBSI TE -2.55 GEOTHITE -99.99. G~IEG1Tf -99.99 GYPSUM -1.92 HAll TE -5.37 HAlLUYS T -5.l9 HEHATI IE -99.99 
HUNTI IE -6.39 UYOTOHAG -7.96 ILLI TE -2.30 KAOLIN IT -1.30 J(-HICA -3.61 MACKINAW -99.99 KAGNES I T -1.65 
HAGNETIT -99.99 MIRABILT -5.64 NESQUEHO -4.92 PH..OGOPT -4.78 PYRl TE -99.99 PYROPHYL -1.95 QUARTZ 0.l8 
S IDERI IE -99.99 STROHTHT -99.99 TALC 0.01 THENARDT -6.16 WITHERIT -99.99 

SILICA SATURATION INDICES 

-LOG H4S IUltO 3.60 OUARTZ 0.25 CHALCEDONY -0.12 A-CRISTOBAlITE -0.36 AMORPHOUS -1.4'1 
~ --V 



;nrL noc: t, 

TITLE 01UHn LOCATION D-08-lb-llAAAA 

ALKALINITY) INPUT DATA tHOLES PER LITER OF SOLUTION: EQUIVALENTS PER liTER FOR 
CATOT O.b98b£-03 HGTOT O.22&OE-O~ NATOT 0.2&32E-Ol KTOT 0.1304E-03 
S04TOT 0.4268E-02 AlTOT 0.3715E-06 FETOT O.OOOOE+OO SRTOT O.OOOOE+OO 
N03TOT O.OOOOE.OO SI02TOT 0.2662E-03 BTOT 0.8788£-04 BRTOT O.OOOOE+OO 

ClTOT 0.1805£-01 
BATOT O.OOOOE+OO 
H2STOT O.OOOOE+OO 

ALK 0.7000E-03 
LITOT 0.l162E-03 
NH'TOT O.OOOQE+OO 

PH ~ 8.33 PE = 99.99 TEMP = 36.00DEG C DENSITY = 1.000GH/CC 
-LOGIPCOl' 3.12 -lOGIPOl) = 99.99 -LOGIPCH4' = 99.99 
IONIC STRlHGTH ~ 0.03160 TOTAL DISS SOLIDS = 1.75GH/LITER SOLN TOTAL INORG CARBON MOLALITY: 0.6511E-03 
ION BALANCE ERRUR: 1.51PERCEHT CATION EXCESS: 0.8185E-03(CHARGE*HOLESI HlO ACTIVITY = 0.9991 

INDIVIDUAL SPECIES HOLALITIES 

OH- 0.5108£-05 C03-- 0.1l11E-0-\ HC03- 0.6160E-03 SO'-- 0.3850E-02 CL- 0.1808E-Ol CA •• 0.5638E-03 
CAOH+ 0."60E-Ol CAC030 0.3~55E-05 CAHC03 0.26l8E-05 CASO~O 0.ll96E-03 "6++ 0.1679E-04 MGOH+. 0.1040E-07 
"GC030 0.1158E-07 "GHC03 0.7803E-01 "6S040 0.3686E-05 NA+ O. l606£-01 HAC03- 0.5226E-05 HAHCO) 0.64~E-05 
NASO'- 0.2886E-0) NACLO 0.6l99E-05 K+ 0.ll65E-03 KSO~- 0.l128E-05 KCLO O. 'Zl9E-Ol 8A++ O.OOOOE+OO 
8AOH+ 0.00001:+00 SR++ O.OOOOE+OO SROH+ O.OOOOE+OO LI+ 0.211t7E-03 LlOHO 0.18it'>E-08 LIS04- 0.1875E-05 
H4S10~ 0.2538E-03 H3SIO' 0.1289E-O' H2SI04 0.302'E~07 AL.++ 0.4253E-16 ALOH++ 0.1243E-14 ALOHl+ 0.5604E-l1 
ALOH~- 0.3721E-06 ALS04+ 0.5185E-16 ALS042 0.8573E-19 FE·.+ O.OOOOE.OO fEOH++ O.OOOOE+OO fEOH2+ O.OOOOE+OO 
fEOH30 O.OOOOE~OO FEOHIt- O.OOOOE+OO FECL++ 0.0000£+00 fECL2+ O.OOOOE+OO fECL)O O.OOOOE+OO FES04+ O.OOOOE+OO 
FE+· O.OOOOE~OO fEOH+ O.OOOOE+OO fEOH20 O.OOOOE+OO fEOOH- O.OOOOE+OO FESO'O O.OOOOE+OO NH'+ O.OOooE+OO 
NH3AQ O.OOOOE+OO NH4S0' O.OOOOE.OO N03- O.OOOOE+OO H+ 0.5377E-06 HlS040 0.1864E-20 HS04- 0.1457E-08 
HCLO 0.1712£-15 H2SAQ O.OOOOE+OO HS- O.OOOOE+OO S-- 0.0000£+00 SR- O.OOOOE+OO H38030 0.7422E-04 
H2603- 0.1382E-04 H2C03* 0.'915E-05 OlAO O.OOOOE+OO 

INDIYIDUAL SPECIES ACTIVITIESf-lOG ACTIVITY) 

OH 5.3l C03- 5.20 HC03- 3.28 S04- l.10 CL- 1.6l CA·· 3.53 CAOH+ 1.'2 
CAC030 ~.~5 CAHC03 5.6') CASO~O 3.66 I1G.+ 5.00 HGOH+ 8.05 "GC030 7.11t H6HC03 7.18 
I1GS 0'0 5.43 HA+ 1.66 NAC03- 5.35 NAHC03 5.19 NAS04- 3.61 NACLO 5.08 1(+ 3.97 
KS04- 5.74 KCLO 7.31 8A •• -99.99 8AOH+ -99.99 SR+. -99.99 SROH+ -CJ9.99 LI+ 3.14 
lIOHO 8.73 LISO't- 5.80 H~SIOIt 3.59 H3SI04 4.96 H2S 104 1.80 AL+++ 16.92 ALOH •• 15.19 
AlOrll. 11.3l ALOH4- 6.50 ALSOIt. 18.36 ALSOl,2 19.14 FE+++ -99.99 FEOH++ -99.99 FEOHl+ -99.99 
FEOH] -99.99 fEOH'- -99.99 FECl++ -99.99 FECLl+ -99.99 FECL30 -99.99 fESO'. -99.99 fE+. -99.99 
FEOH. -99.99 FEOHlO -99.99 fEOOH- -99.99 FES040 -99.99 NH4+ -99.99 NH3AO -99.99 HH4S0' -99.99 
N03- -99.99 H. 8.33 HlSOl,O 20.10 HS04- 6.91 HCLO 15.16 HlSAQ -99.99 HS- -99.99 
S-- -99.99 8R-- -99.99 H3S030 4.13 H2803- 4.9') H2C03 5.31 OlAQ -99.'J9 

MINERAL SATURATION INDICES 

ADULARIA -1.48 ALBITE -1.&1 ANHYDR IT -1.59 ANORTHIT -it.61t ARAGONIT -0.~3 8ARITE -99.99 BOE HI11 IE 
B RUC ITE -4.l5 CALCITE -0.17 CA-110NT -2.11 CELESTIT -99.99 CHALCEDN -0.19 CHLOR I TE -2.16 DOLOHITE 

-1.16 
-1.b6 

GIBaSITE -2.108 GEOTHITE -99.99 GR IEGITE -99.99 GYPSU" -1;61 HAll TE -5.08 HAlLOYST -5.19 HEMATl TE -99.99 
HUNTITE -B.13 HYDTOHAG -7.7~ IlLI TE -2.27 KAOLINIT -1.2l K-"ICA -3.59 I1ACKItUH -99.99 HA6HES IT -1.79 
HAGNET IT -99.99 11 IRABIL T -5.1,0 NESQUEHO -4.87 PHlOGOPT -4.63 PYRI TE -99.99 PYROPHYL -1.60 QUARTZ 0.25 
SI DERI IE -C}9.99 SUONTNT -99.99 TALC -0.17 THEN AR DT -5.82 If lTHERIT -99.99 

SILICA SATURATION INDICES 

-LOG H4SIO .. O 3.59 QUARTZ 0.21 CHALCEDOHY -0.14 A-CRISTOBALITE -0.40 AMORPHOUS -1.46 



\ I1P l - ',"HlE ? 

TiTlE 01l143J LOCATION D-08-l5-12AAAA 

ALKALINITY» INPur DATA tHOLES PER LITER OF SOLUTION: EOUIVALENTS PER LITER fOR 
CATUT 0.lb22f-02, HGTOT O.J950E-04 NATOT 0.3698E-Ol KTOT 0.1892£-0) 
SO~TOT 0.5&21E-02 AllOT 0.3715E-Ob FETOT O.OOOOE.OO SRlOT O.OOOOE+OO 
N03Tor O.OOOOE.OO SI0210T 0.3162E-OJ 8TOT 0.1018E-03 8RIOl O.OOOOE.OO 

CLTOT 0.l7e5E-Ol 
8AIOT O.OOOOE+OO 
HlSIOT O.OOOOE+OO 

ALK 0 .5500E-0 3 
LIIOI 0.2682E-OJ 
NH4TOl O.OOOOE+OO 

PH = 8.15 9£ = ~9.99 TEMP = 38~50DEG C DENSITY = 1.000GH/CC 
-LOGtPC02) 3.65 -lOGtP02t = 99.99 -LOGtPCH4. = 99.99 
IONIC SlR~HGTH = 0.04523 TOTAL DISS SOLIDS = 2.50GM/LITER SOLN 10TAl INORG CAR80N HOLALITY s 0.5113E-03 
ION 8ALANCE ERROR = 1.72PERCENI CAliON EXCESS = 0.1341E-02lCHARGE*HOLES. H20 ACTIVITY = 0.9968 

INDIVIDUAL SPECIES MOLALl TIES 

OH- 0.4&18E-05 C03- 0.6966E-05 HC03- 0.10789E-03 SOIo-- 0.4840E-Ol CL- 0.2770E-Ol CA.+ 0.130ZE-02 
CAOH+ 0.7655E-07 CAC030 0.4185E-05 CAHC03 0.10629E-05 CAS040 0.3153E-03 MG.+ 0.3267E-01o HGOH++ 0.1369E-07 
HGC030 0.6136E-07 MGHCO) 0.98bbE-Ol MGS040 0.6759E-05 IIIA+ 0.3657E-Ol NAC03- 0.10283E-05 MAHC03 0.be80E-OS 
NASO~ 0.4b68E-03 NACLO 0.lb87E-Olt K+ 0.1860E-03 KS04- 0.3630E-05 KClO O.S813E-07 810++ O.OOOOE+OO 
BAOH+ O.OOOOE+OO SIH+ O.ooOOE+OO SROH+ O.OOOOE+OO Ll+ 0.l861E-03 LlOHO 0.2006E-08 lISO~- O.28~7E-OS 

HIoSIOIo 0.3052£-03 H3SI04 0.1178E-04 H2SIO~ 0.2508£-07 AL+++ 0.1't35E-17 ALUH++ 0.l181E-lit AlOHZ. 0.1023£-10 
ALOH4- 0.37210£-06 ALS04+ 0.1796E-17 ALSO'tZ 0.3~14E-18 FE+++ O.OOOOE+OO FEOH++ O.OOOOE+OO FEOHZ. O.OOOOE+OO 
FEOH30 O.OOOOE+OO FEOH4- O.OOOOE+OO fECL++ O.OOOOE+OO fECL2+ O.OOOOE+OO FECL30 O.OOOOE+OO FESO~+ O.OOOOE+OO 
FE++ O.OOOOE+OO FEOH+ O.OOOOE+OO FEOHZO O.OOOOE+OO FEOOH- O.OOOOE+OO fESO'tO O.OOOOE+OO NH'II. O.OOOOE+OO 
NH3AQ O.OOOOE+OO NH'IISOIo O.OOOOE+OO N03- O.OOOOE+QO H· 0.8282E-08 H2S0ltO 0.2327E-19 HSO't- 0.2767E-06 
HCLO 0."906E-15 H2SAQ O.OOOOE+OO HS- O.OOOOE+OO S-- O.OOOOE+OO 8R- 0.0000£+00 H38030 0.8995£-04 
H2B03- 0.1210E-01o H2C03* 0.55107E-05 02AO O.OOOOE+OO 

IHOIVIDUAl SPECIES ACTIVITIESt-lOG ACTIVITY) 

OH 5.42 C03-- 5.ltS HC03- 3.40 SOIo-- 2.65 CL- 1.65 CA+. 3.21 CAOH. 1.19 
CAC030 5.37 CAHC03 5.41 CAS040 3.50 I1G++ 4.80 HGOH+ 1.94 I1GC030 7.21 I1G HC 03 7.09 
HG50'll0 5.17 NA+ 1.52 NAC03- 5.lt5 NAHC03 5.17 NASOIo- 3.41 NACLO 't.77 1(+ 3.6Z 
I(SO"- '>.52 KCLO 7.05 BA++ -99.99 8AOH+ -99.99 SR++ -99.99 SROH. -99.99 LI+ 3.62 
L IOHO 6.69 LIS 010- 5.63 HltSI04 3.51 H3SIOlo 5.02 H2S I 0" 7.92 Al.+++ 18.46 Al.OH++ IIt.82 
AlOH2. 11.01 ALOH4- b.51 ALSO'll+ 17.83 ALS04l 18.55 FE •• + -99.99 FEOH+. -99.99 FEOH2+ -99.99 
HOH3 -99.99 FEOHIo- -99.99 FECl++ -99.99 FECL2+ -99.99 FECL30 -99.99 FES04. -99.99 FE+· -9'1.99 
FEOH+ -99.99 FEOH20 -99.9~ FEOOH- -99.99 fES040 -99.99 NH't+ -99.99 NH3AQ -99.99 HH4SO't -99.99 
1'103- -'l9.99 H+ 8.15 HlSO'tO ·19.63 HS04- 8.64 HCLO 15.30 H2SAO -99.99 HS- -99.99 
S-- -99.99 8R-- -99.99 H3S030 ".04 H2B03- 5.03 H2C03 5.25 02AQ -99.99 

HINERAL SAIURATION INDICES 

ADULARIA -1.27 ALBITE -1.38 ANHYDR IT -1.19 At-IOR THIT -".108 ARAGONIT -0.38 BARITE -99.99 80EHHITE 
8RUCITE -~.26 CALCITE -0.11 CA-HOHT -1.75 CElESTll -99.99 CHALCEDN -0.13 CHLORITE -2.01 DOLOHI TE 

-1.70 
-1.68 

GIB8SITE -2.42 GEOIHIlE -99.99 GRIEGIH: -99.99 GYPSUH -1.23 HALITE -4.76 HALLOYST -4.9" HEMATITE -99.99 
HUNTITE -8.19 HYOTOMAG -7.85 ILL IlE -1.96 KAOllNIT -1.00 K-HICA - J. 25 MACKINAW -99.99 HAGNfSl T -1.6/t 
MAGNET IT -99.99 HIRABILT -5.18 NESQUEHO -4.92 PHLOGOPT -'t.27 PYRITE -99.99 PYROPHYL -0.93 QUARTZ 0.30 
S IOER ITE -99.99 STRONINI -99.99 TALC -0.12 THENARDT -5."9 IHTHERIT -99.99 

SILICA SAIU~ATION II'IDICES 

-LOG HltSIO"O 3. 5 ~ QUARTZ 0.28 CHALCEDONY -0.09 A-CRISTOBALIlE -0.34 AHORPHOUS -1.40 



'AIiP LJ liB! t 3 

TI TLE 013W83 LOCATION 0-08-26-06CCBA 

INPUT DATA IMOLES PER LITER OF SOLUTION: EQUIVALENTS PER LITER FOR 
CATOT 0.b~90E-04 HGTOT 0.2260E-04 NATOT 0.2697E-OI KTOT 0.9970E-04 
S04TOT 0.3956c-02 ALTOT O.OOOOE+OO FETOT O.OOOOE+OO SRTOT O.OOOOE+OO 
N03TOT O.OOOOE+OO SI02TOT 0.2662E-03 HTOT 0.212BE-03 HRTOT O.OOOOc+OO 

PH: 8.83 PE % 99.99 TEHP z 30.400EG C DENSITY: 1.000GH/CC 
-LOGIPC02J 3.46 -LOGIP021: 99.99 -LOGfPCHItI = 99.99 

ALKALINITY) 
CLTOT 0.1467E-OI 
dATOT O.OOOOE+OO 
H2STOT O.OOOOE+OO 

AL K 0 .461!l:-0 2 
LITOT 0.~009E-03 
NH4TOT O.OOOOE+PO 

IONIC STRENGTH: 0.03083 TOTAL 015S SOLIOS: 1.83GH/LITER SOLN TOTAL INORG CARBON HOLALITY = 0.4215E-02 
ION BALANC~ ERROR: 0.29PERCENT CATION EXCESS = 0.1551E-03ICHARGE+HOLES) H20 ACTIVITY = 0.9991 

INDIVIDUAL SPECIES HOLALITIES 

OH- 0.1205E~04 C03- 0.lI8lE-03 HC03- 0.3863E-02 S04-- 0.367lE-02 CL- 0.1469E-Ol CA++ 0.4.855E-04 
CAOH+ 0.7925E-08 CAC030 0.4198E-05 CAHC03 0.ll11E-05 CAS040 0.1045E-04 HG++ 0.17751:-04 HGOH++ 0.19661:-07 
HGC030 0.11401:-05 HGHC03 0.4498E-06 HGS040 0.]278E-05 NA+ O. l.662E-0 1 NAC03- 0.14181:-04 NAHCO] 0.41601:-04 
NAS04- 0.Z757E-03 NACLO 0.6939E-05 K+ 0.984lE-04 KS04- 0.11t] 6E-0 5 KCLO 0.l6461:-07 SA++ O.OOOOE+OO 
BAOH+ 0.00001:+00 SR++ O.OOOOE+OO SROH+ O.OOOOE+OO LI+ 0.1002E-03 LlOHO 0.1583E-06 LIS04- 0.84551:-06 
H4SI04 0.l]13c-03 H3s104 0.l9]6E-0~ HlSIO~ 0.1196£-06 Al+++ O.OOOOE+OO ALOH++ O.OOOOE+OO ALOHZ+ O.OOOOE+OO 
ALOH4- O.OOOOE+OO ALSO~+ O.OOOOE+OO ~LS042 O.OOOOE+OO FE+++ O.OOOOE+OO FEOH++ 0.0000£+00 FEOHZ+ O.OOooE+OO 
FEOH30 O.OOOOE+OO FEOH~-·O.OOOOE+OO FECL++ O.OOOOE+OO fECLl+ O.OOOOE+OO fECL30 O.OOOOE.OO FESO~. O.OOOOE+OO 
FE++ O.OOOOE.OO FEOH+ O.OOOOE+OO FEOHlO O.OOOOE.OO FEOOH- O.OOOOE+OO FESO~O O.OOOOE+OO NH4+ O.OOOOE+OO 
NH3AO O.OOOOE+OO NH4S04 O.OOOOE.OO N03- O.OOOOE+OO H+ 0.1696E-08 HlSO~O 0.5628E-21 HS04- 0.3780E-09 
HCLO 0.2524E-16 HlSAQ O.OOOOE+OO HS- O.OOOOE+OO S-- O.OOOOE+OO BR- O.OOOOE+OO H3B030 0.1393E-0] 
H2BOJ- 0.7392£-04 H2C03+ 0.10l3E-0~ 021.0 0.0000£+00 

INDIVIDUAL SPECIES ACTIVITIES(-LOG ACTIVITY) 

OH 4.99 C03-- 3.94 HC03- 2.lt8 SOIt-- l.72 Cl- 1.91 CA++ 4.59 CAOH+ 8.17 
CAC030 5.3l CAHC03 5.96 CA SO 40 4.96 HG++ 5.02 HGOH+ 7.71 HGC030 5.94 HGHCOJ 6.42 
HGSO~O 5.~8 NA+ 1.65 NAC03- 4.20 MAHC03 4.36 """5010- 3.63 NACLO 5.1b K+ 4.08 
KS04- 5.91 KClO 7.57 BA++ -99.99 BAOH+ -99.99 SR++ -99.99 SkOH+ -99.99 LI+ 4.01 
L I OHO 8.80 1I S04- 6.14 H~SIOit 3.62 H3S i04 4.61 H2S IO~ 7.20 AL+++ -99.99 ALOH++ -99.99 
ALOHZ+ -99.99 ALOH4- -99.99 ALS04+ -99.99 AlS04l -99.99 FE +++ -99.99 FEOH++ -99.99 FEOH2+ -99.99 
fEOH3 -99.99 fEOH4- -99.99 FECL++ - 99.99 FECLl+ -99.99 HCLlO -99.99 FESO~+ -99.99 FE++ -99.99 
FEOH+ -99.99 fEOH20 -99.99 FEOOH- -99.99 FES040 -99.99 NH4+ -99.99 NH3AQ -99.99 NH4S~ -99.99 
1'103- -99.99 H+ 8.83 HlS040 21.25 HS04- 9.~9 HCLO 16.59 H2SAQ -99.99 HS- -99.99 
S-- -99.99 81<-- -99.99 H3B030 3.85 HlB03- it.21 H2C03 ~.99 OZAQ -99.99 

HINERAl SATURATION INDICES 

ADULARIA -99.99 AL BITE -99.99 ANHYDRlT -l.71 ANORTHIT -99.99 ARAGONlT -0.27 BAR HE -99.99 BOEHHITE -99.99 
BRUCITE -3.61 CALCITE -0.01 CA-HONT -99.99 CELESTI T -99.99 CHALCEDN -0.16 CHlOR I TE -99.99 DOLOHITE -0.35 
GIBBSITE -99.99 GEOTHITE -99.99 GR IEGI Tt: -99.99 GYPSUH -l.70 HALITE -5.15 HAlLOYST -99.99 HEHATI IE -99.99 
HUNTITE -~.55 liYDTOHAG -3.72 ILLITE -99.99 KAUL INIT -99.99 K-HICA -99.99 MACKINAW -99.99 HAGNESIT -0.6"t 
HAGNET IT -99.99 HIRABILT -5.15 HE SOUEHO -3.69 PHLOGOPT -99.99 PYRI IE -99.99 PYROPHYL -99.99 QUARTZ 0.30 
SIDERITE -<]9.99 STRONTNT -99.99 TAlC 2.20 THENAROT -5.8l WITHE R IT -99.99 

SILICA SATURATION INDICES 

-LOG HitS 1040 3.6l QUARTZ 0.26 CHALCEDONY -0.10 A-CRISTOBAlITE -0.37 AHORPHOUS -1.43 
,...­
,--
b 



Anr'L JnoC 

TITLE: 014;.33 LOCATION P-08-Z6-Z0DBCC 

INPur DATA (MOLES PER LITER OF SOLUTION : EOUIY~LENTS PER LITER FOR ALKALINITY' 
CATOT O.~241E-03 MGTOT O.Z430E-04 NATOT O.2132E-Ol KTOT O.1451E-03 CLTOT O.14l5E-01 
S04TOT 0.lB63E-OZ ALTOT 0./430£-06 FETOT O.OOOOE+OO SRTOT O.OOOOE+OO BATOI O.OOOOE+OO 
H03TOI O.OOOOE+OO 5102TOT 0.3B27E-03 BTOT 0.5550E-04 ~RIOT O.OOOOE+OO ~2S'OI 0.0000£+00 

PH = B.40 PE = 99.99 TEMp: 44.50DEG C DENSITY ~ 1.000GM'CC 
-LOG{PC02' 3.35 -LOGCP021 = 99.99 -LOGIPCH4) = 99.99 

ALK O.1680E-02 
LITOI 0.1729E-03 
NH~lOT O.OOOOE+OO 

IONIC STREKGTH = 0.02471 TOTAL OISS SOLIuS = 1.4ZGM/LITER SOLN TOTAL INORG CARSOM MOLALITY = 0.1569E-02 
ION BALAHC~ ERROR = Z.03PERCENT CATION EXCESS = 0.8825E-03CCHARGE*MOLES) H20 ACTIVITY = 0.9993 

IMDIVIDUAL SPECIES MOLALITIES 

OH- 0.HB1E-01t C03- 0.3b95E-04 HC03- 0.147~E-02 S04- 0.16ZlE-02 CL- 0.llt26E-01 CA+. O. J456E-03 
CAOH+ 0.6178E-07 CAC030 0.9650E-05 CAHC03 0.5253E-05 CAS040 0.b393E-04 KG.+ 0.2058E-04 HGOH.+ 0.2137E-07 
MGC030 0.2961E-06 HGHC03 0.22eOE-06 HGS040 0.3200E-05 MA+ 0.2113E-Ol NAC03- 0.1993E-0~ MAHC03 0.1165E-04 
KAS04- 0.1160E-03 NACLO 0.5463E-05 1(+ 0.1439E-03 KSOIt- 0.1951E-05 KClO 0.3842E-Ol SA++ O.OOOOE+OO 
8AOH+ O.OOOOE+OO SR++ O.OOOOE+OO SROH+ O.OOOOE+OO LI+ 0.H.1IE-03 LIOHO 0.36S5E-OB LISO~- 0.1075E-05 
H4SI04 0.3535E-03 H3SIO~ 0.297~E-0~ H2SIU~ 0.1766E-06 AL+++ 0.6122E-19 ALOH~+ 0.~231E-15 ALOH2+ O.381lE-ll 
ALOH4- 0.7~~lE-06 ALSO~. 0.6314E-19 ALSO~2 0.7736E-20 fE+++ O.OOOOE+OO fEOH++ O.OOOOE+OO FEOHZ+ O.OOOOE+OO 
FEOH30 O.OOOOE+OO fEOH4- O.OOOOE.OO FECL++ O.OOOOE+OO FECL2+ O.OOOOE+OO FECL30 O.OOOOE+OO FESO~. O.OOOOE+OO 
FE++ O.OOOOE+OO fEOH+ O.OOOOE+OO FEOH20 O.OOOOE+OO FEOOH- O.OOOOE+OO FESO~O O.OOOOE.OO HH~. O.OOOOE+OO 
NH3AO 0.00001:+00 NH4S0~ O.OOOOE+OO N03- O.OOOOE+OO H+ 0.~536E-OB H2S0~O 0.6318E-20 HSO~- 0.1123E-OB 
HCLO 0.2630E-15 HZSAO O.OOOOE+OO HS- O.OOOOE+OO S-- O.OOOOE+OO SR- O.OOOOE+OO H3BO]0 0.~~5bE-04 
H2B03- 0.1102E-04 H2C03. 0.9165E-05 oua O.OOOOE+OO 

IMDIYIDUAL SPECIES ACTIVITIES(-LOG ACTIYITY} 

OH 5.00 C03-- 4.69 HCO]- 2.90 SO~-- 1.65 (L- 1.92 CA++ J.72 CAOH+ 7.11 
CAC030 5.01 CAHC03 5.34 CAS040 ~.19 HG++ ~.94 HGOH+ 7.62 KGe030 6.52 HGHC03 6.71 
H(;S040 5.4,9 HA+ 1.74 HAC03- 4.11 MAHCOJ ~.89 HASOIt- 3.82 NACLO 5.26 K+ 3.91 
KS04- 5.71 KCLO 7.41 SA++ -99.99 BAOH+ -99.99 SR++ -99.99 SROH+ -99.99 LI+ 3.63 
1l0HO 6.ltl LlSO~- 6.03 HltSI04 3.45 H3SI04 4.60 H2S1Ult 7.01 AL+++ 19.72 ALOH++ 15.63 
ALOH2+ 11.0\8 AlOH~- 6.20 ALS04+ 19.27 ALSOItZ 20.18 FE+++ -99.99 FEOH++ -99.99 FEOHZ+ -99.99 
HOH3 -99.99 FEOH4- -99.99 FECL++ -99.99 FECL2+ -99.99 HCL30 -99.99 FES04 .. -99.99 FE++ -99.99 
FEOH+ -99.99 FE OH20 -99.99 FEOOH- -99.99 FES040 -99.99 NH4+ -99.99 MH3AQ -99.99 NH4S04 -99.99 
N03- -99.99 H+ 8.40 H2S040 20.20 HS04- 9.02 HCLO 15.58 H2SAO -99.99 HS- -99.99 
S-- -99.99 8R-- -99. 'Ill H3B030 4.35 H2803- 5.04 rl2C03 5.01 02AQ -99.99 

HINERAL SATURATION INDICES 

AOULAR IA -1.l1 AL BITE -1.45 ANHYDR IT -1.B5 ANORTHIT -4.~7 ARAGOHIT -0.07 BAR ITE -99.99 BOE HI11 TE -l.B~ 
BRUCITE -3.56 CALCITE 0.23 CA-MOHT -2.15 CELESTIT -99.99 CHALCEDH -0.13 CHLORITE 0.12 DOLOMITE -0.b5 
GIBBSITE -2.60 GE OTH IT E -99.99 GR IEGI TE -99.99 GYPSUM -1.92 HALl IE -5.28 HALLOYST -5.28 HEMATITE -99.99 
HUNTITE -5.hlt InDTOMAG -4.67 ILLITE -2.13 KAOL HIlT -1.39 K-MICA -3.61 MACKINAW -99.99 "AG tlESI T -1.12 
HAGNETIT -99.99 HIRABILT -6.08 I~E SOU£HO -~.22 PHlOGOPT -1.13 PYRI IE -99.99 PVROPH'tL -0.55 QUARTZ 0.28 
SIDERITE -99.99 STRONTNT -99.<)9 HLC 1.66 THEHAROT -6.13 WITHERlT -99.99 

SILICA SATUKATIOH INDICES 

-LOG HltSI040 3.45 QUARTZ 0.26 CHALCI:OONY -0.09 A-CRISTOBALITE -0.34 AMORPHOUS -1.39 
,...-

~ 



IMI"L ·nut: ~ 

TITLE 015~83 LOCATION D-08-2b-07ADCC 

INPUT DATA I~OLES PER LITER OF SOLUTION: EQUIVALENTS PER LITER FOR ALKALINITy) 
(ATOT 0.1130l-04 HGTOT 0.1970E-04 NATOT 0.2115E-o.l KTOT 0.1023E-03 CLTOT 0.lZ64E-01 
S04TOT 0.3123E-02 AlTOT 0.3715E-06 FETOT O.OOOOE+OO SRTOT O.OOOOE+OO 8ATOT O.OOOOE+OO 
N03TOT O.OOOOE+OO SI02TOT 0.1997E-03 BTOT 0.1110E-03 BRTOT O.OOOOE+OO HZSTOT O.OOOOE+OO 

ALK 0.Z590E-Ol 
UTOT 0.1297c-03 
NH4TOT O.OOOOE+OO 

PH: 8.61 PE = 99.99 TEMp: 31.bODEG C DENSITY = 1.000GH/CC 
-lo.G(PC02) 3.b8 -lOG(P02) = 99.99 -Lo.G(PCH4): 99.99 
IONIC STRENGTH = 0.02~76 TOTAL DISS SOLIDS = 1.43GH/lITER SOLN TOTAL INORG CARBON HOLALITY z 0.2371E-02 
ION BALANCE ERROR = l.l7PERCENT CATION EXCESS: 0.5063E-OJ(CHARGE.HOLESI H20 ACTIVITY: 0.9993 

INDIVIDUAL SPECIES HOLAlITIES 

OH- 0.1237£:-04 C03- 0.1160E-03 HCOJ- 0.2188E-02 SO~-- 0.l922E-Ol Cl- 0.lZ85E-01 CA.+ 0.6107E-04 
CAOH+ 0.1087E-07 CAC030 0.3669E-05 CAHCOJ 0.9409E-06 CAS040 0.1172E-04 HG+. 0.1619£-04 HGOH+. 0.1963E-07 
HGC030 0.6212E-06 HGHC03 0.2450E-06 HGS040 0.2653E-05 HA+ 0.l15lE-Ol NAC03- 0.3559E-04 MAHeOl 0.19~8E-04 
HA504- 0.1885E-03 NACLO 0..5054E-05 K+ 0.1012E-03 KSOlt- 0.126oE-05 lClO 0.2452E-07 8A+. O.OOOOE+OO 
BAOH .. O.OOOOE+OO SR++ 0.000010"00 SRo.H+ 0.000010 .. 00 LI+ 0.ll90E-03 LlOHO 0.ll20E-08 LIS04- 0.9115E-06 
H~SIO~ 0.1181E-03 H3SI04 0.219lE-04 HlSI04 0.9374E-07 AL+.+ 0.1315E-19. AlOH++ 0.6462E-16 ALOHl. 0.9248E-12 
ALOH~- 0.3720£-00 ALSO~+ 0.1347E-19 ALSO~2 0.1772E-lO FE+++ O.OOOOE+OO FEo.H++ O.OOOOE.OO FEo.H2+ O.OOo()E+OO 
FEOH30 O.OOOOE"OO FEOH4- O.OOOOE+OO fECl .... O.OOOOE+OO FECL2+ O.OOOOE+OO FECL30 O.OOOOE+OO FESO~. O.OOOOE.OO 
FE++ O.OOOOE+OO FEo.H+ O.OOOOE+oo FEOH20 O.OOOOE+OO FEOOH- 0.0600E+00 FESo.40 O.OOOaE+OO NH~+ O.OOOOE+OO 
NH3AQ O.OOOOE+OO NH4So.4 0.000010"00 1'10.3- O.OOOOE"OO H" 0.1759E-08 H2S040 0.5533E-21 HS04- 0.3389E-09 
HCLO 0.2&53E-16 H2SAQ O.OOOOE+OO HS- O.OOOOE+OO s-- O.OOOOE+OO BR- O.OOOOE·OO H38030 0.1380E-04 
H2803- 0.3136E-04 H2C03. 0.6084E-05 02AQ 0.000010+00 

INDIVIDUAL SPECIES AeTIVITIES(-LOG ACTIVITY) 

OH '.98 C03-- 4.19 HCo.3- 2.72 S04- 2.79 Cl- 1.90 CA+" 4. ,It] CAOH+ 8.03 
CAC030 S.H CAHC03 6.0'l CASo.40 4.93 HG+. 5.04 I1GOH" 7.71 HGC030 6.20 HGHC03 6.68 
MGS040 5.51 HA+ 1.7J NAC03- 4.51 NAHC03 4.71 NAS04- 3.79 NAClO 5.29 K. 4.06 
KS04- 5.96 KCLO 7.bi BA++ -99.99 BAOH+ -99.99 SR++ -99.99 S~UH" -99.99 LI. 3.95 
LIOHO 8.05 LI S04- 0.10 H4SIOlt 3.75 H3S 104 4.73 H2SIO~ 7.l6 AL+++ 20.36 AlOH·. 16.33 
ALOH2+ 1l.10 ALOH't- 6.50 AlS04+ 19.94 ALS04l 20.62 Ft;+.+ -99.99 FEOH+" -99.99 FEOH2+ -99.99 
FEOH3 -99.99 FfOH4- -99.99 FECl++ -99.99 FECll+ -99.99 FECL30 -99.99 fES04. -99.99 FE •• -99.99 
FEOH. -99.99 HUHlO -99.99 FEOOH- -99.99 FES040 -99.99 NHIt+ -99.99 NHlAQ -99.99 NHltS04 -99.99 
1'103- -99.99 H+ 6.81 HlS040 ll.25 HS04- 9.51t HeLO Ib.57 H2SAQ -99.99 HS- -99.99 
S-- -99.99 BR-- -99.99 H3BO 30 4.13 HlB03- 4.51 H2Co.3 5.21 OlAQ -99.99 

HINERAL SATURATION INDICES 

AOULAR IA -1.12 ALBITE -1.68 ANHYDRIT -l.65 ANORTHIT -5.90 ARAGON IT -0.40 BARITE -99.99 BOEHHITE 
BRUCITE -3.60 CALCITE -0.14 CA-HOHT -3.19 CELESTI T -99.99 CHALCEON -0.30 CHLOR I TE 0.51 DOLOKI IE 

-2.09 
-0.73 

GIBBSITE -2.77 GEOTHITE -99.99 GR lEGIT!: -99.99 GYPSUH -2.65 HAll TE -5.29 HAllOY5T -5.99 HEHATlTE -99.99 
HUNT ITE -5.4Z HYOTOHAG -4.~5 ILLITE -2.68 KAOl HIlT -1.97 K-HICA -4.39 rlACKINAW -99.99 HAGHESIT -0.89 
I'IAGNETIT -99.99 HIRABIlT -5.45 HE SQUEHO -3.95 PH..o.GOPT -3.24 PYIH IE -99.99 PYROPHYl -3.16 QUARTZ O.lb 
SIDERITE -·~9.99 STkONTNT -99.99 TALC 1.62 THENAROT -0.07 WlTHERIT -99.99 

SILICA SATURATION INDICES 

-lOG H'tSIOItO 3.75 QUART Z 0.14 CHALCEDONY -0.24 A-CRISTOBALITE -0.50 AI'IORPHOUS -1.57 
,--
,--
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TITlE 01b~83 LOCATIG~ 0-06-27-350000 

INPUT oAIA (MOLES PER LITER OF SOLUTION: EQUIVALENTS PER LITER FOR 
CAIOT 0.8~80(-O~ HGIOT O.1150E-O~ NATOT O.1327E-Ol KTOT O.84~OE-O~ 
S04TOT 0.10~IE-02 ALTOT O.OOOOE+OO FElDT O.OOOOE+OO SRTOT O.OOOOE+OO 
N03ToT O.OOOOE+OO SI0210T O.7488E-03 BTOT 0.1850E-Q4 BRToT O.OOOOE+OO 

PH - 8.56 PF. = 99.99 TEHP = 23.80DEG C DENSITY - 1.000GH/CC 
-LOG(PCOlJ 3.65 -LOG(POl) = 99.99 -LOClPCH4) - 99.99 

ALKALINITY) 
CLTOT O.b347E-02 
8ATOT O.OOOOE+OO 
HlSTOT O.OOOOE+OO 

ALK O.1620E-02 
LITOT 0.3b03E-04 
NH4TOT O.OOOQE+OO 

IONIC STREHCTH = 0.01266 TOTAL OISS SOLIDS s O.78GH/LITER SOLN TOTAL INORC CARBON HOLALITY = O.15~5E-02 
ION 8ALANCE ERROR = 15.04PERCENT CATION EXCESS = 0.3534E-02(CHARGE*HOLES) H20 ACTIVITY = 0.9996 ' 

OH­
CAoH+ 
HCC030 
NAS04-
BAoH+ 
H~S lOit 
ALOH4-
FEOH30 
FE++ 
HH3AQ 
HCLO 
H2B03-

OH 
CA'C030 
H(;5040 
KS04-
LIOHO 
ALOH2+ 
FEOH3 
FEOH+ 
1'103-
S--

INDIVIDUAL SPECIES MOLALITIES 

O.1920E-05 
O.ftl~6E-08 

O.1465E-06 
0.4H3E-04 
O.OOOOE+OO 
0.7155E-03 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
0.1016E-16 
0.3639E-05 

<:03-
CAC030 
HCHC03 
NACLO 
SR++ 
H3SIOit 
AlS04+ 
FEOH4-
FEOH+ 
NH4S04 
HlSAQ 
HlC03* 

O.]S90E-0~ 

0.1560E-05 
O.H7lE-06 
0.lb62E-05 
O.OOOOE+OO 
0.3393E-04 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
0.7941tE-05 

HCO]­
CAHC03 
HGS040 
K+ 
SROH+ 
HlS 10 It 
ALS042 
fECl++ 
FEOH20 
10103-
HS-
02AQ 

O.1lt84E-02 
0.7Z52E-06 
0.1353E-06 
0.8lt09E-Olt 
O.OOOOE+OO 
0.3179E-01 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 

INDIVIDUAL SPECIES ACTIYITIES(-LOG ACTIYITY) 

5.46 
5.81 
6.ll 
6.49 
9.76 

-99.9.9 
-99.99 
-99.99 
-99.99 
-99.99 

C03-
CAHCO] 
NA+ 
KCLO 
LI SOlt­
ALUH4-
FEOH4-
fEOH20 
H+ 
BR--

"'.04 
6.19 
1.93 
1.96 
1.05 

-99.99 
-99.99 
-99.99 

8.58 
-99.99 

HINERAl SATURATION INDICES 

HC03-
CAS040 
NAC03-
8A++ 
HitS 104 
ALS04+ 
FECL++ 
FEOOH­
H2S0ltO 
H3B030 

2.88 
5.20 
5.32 

-99.99 
].lit 

-99.99 
-99.99 
-99.99 

21.39 
4.83 

SO"'­
HG++ 
MAHCO] 
8AOH+ 
H3SI04 
ALSOit2 
FECL2+ 
fES040 
HSO"'­
H2803-

S04-­
CASO"'O 
HA+ 
KS04-
LI+ 
Al+++ 
FE+++ 
FECL2+ 
fEOOH­
H+ 
S--

].20 
5.11 
5.05 

-99.99 
4.52 

-99.99 
-99.99 
-99.99 

9.81 
5.50 

0.9910E-03 
0.6233E-05 
O.13llE-Ol 
0.3636E-06 
O.]596E-Olt 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
0.l905E-08 
O.OOOOE+OO 

CL­
HG++ 
NAC03-
t<CLO 
LIOHO 
AlOH++ 

O.6]50E-Ol 
0.105IE-04 
0.5304E-05 
O. i095E-07 
0.17191:-09 
O.OOOOE+OO 

FEOH++ O.OOOOE+OO 
FECl30 0.0000£+00 
FESOitO O.OOOOE+OO 

H2S0itO O.~075E-l1 
BR- O.OOOOE+OO 

2.25 
B.ItZ 
It.~l 

1t.31 
6.83 
5.78 

CL­
HGoii+ 
NAS04-
SR+. 
H2S10lt 
FE +++ 
FECLJO 
HHIt+ 
HCLO 
HlC03 

-99.99 

CA++ 
HGC030 
NACLO 
SROH+ 
AL+++ 
FEOH++ 
FES04+ 
NH3AQ 
HlSAO 
OlAO 

-99.99 
7.69 

-99.99 
-99.99 
-99.99 

Ib.98 
5.10 

-99.99 
-99.99 
-99.99 
-99.99 
-99.99 
-99.99 

CA++ O.7634E-04 
HGOH++ O.1t2S0E-08 
MAHC03 O.8793E-05 
BA++ 
LISOLo­
ALOH2+ 
FEOHl+ 
FESO~+ 

HH4+ 
HS04-
H38030 

CAOH+ 
HCHt03 
K+ 
L(+ 
ALOH+" 
fEOHl+ 
FE++ 
NH4SO't 
HS-

O.OOOOE+OO 
0.996lE-07 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
0.1750E-09 
O.1488E-04 

8.37 
6.98 
~.13 

It.le9 
-99.99 
-99.99 
-99.99 
-99.99 
-99.99 

ADULARIA 
BRUCITE: 
(;1 B8SI TE 
HUNTlTE 
HAGNET IT 
SIDERITE 

-99.99 ALBITE 
CALCITE 
GEOTHITE 
HYOTOHAG 
M IRA81lT 
STIlONTNT 

-99.99 ANHYDRIT 
CA-HONT 
GR IECI T£ 
ILLITE 
HESQUEHO 
TALC 

-2.91 ANORTHI T 
CELE STI T 
'GYPSUt'I 
I(AOLINIT 
PHlOGOPT 
THENAROT 

-99.99 .6.RAGONlT 
CHAlCEDN 
HAll TE 
K-HICA 
PYRITE 
WlTHERIT 

-0.1it 
0.39 

BARITE 
CHLORITE 
HALLOYST 
MACKINAW 
PYROPHYL 

-99.99 BOEHHITE 
DOlOHITE 
HEHATITE 
HAGNESI T 
QUARTZ 

-99.99 
-It.61 -0.48 -99.99 -99.99 -99.99 -1.76 

-99.99 -99.99 -99.99 -l.91 -5.76 -99.99 -99.99 
-7.93 -7.75 -99.99 -99.99 -99.99 -99.99 -1.58 

-99.99 -').89 -4.61 -99.99 -99.99 -99.99 0.88 
-99.99 -99.99 1.60 -6.88 -99.99 

SILICA SATURATION INDICES 

-LOG H4SI040 3.14 QUARTZ 0.85 CHALCEDONY 0.45 A-CRISTOBALITE 0.18 AHORPHOUS -0.89 
,--

---
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TITlE 0171-183 LOCATIO~ 0-07-27-02AAA8 

ALKALINITy) INPUT DATA t~OLES PER LITER OF SOLUTION: EQUIVALENTS PER LITER FOR 
CATOT O.12~7t-03 MGTOT 0.2960E-04 NATOT 0.1261E-Ol KTOT O.101~E-03 
S04TOT 0.9889£-03 ALTOT O.OOOOE+OO FETOT 0.0000£+00 SRTOT O.OOOOE+OO 
N03TOT O.OOOOE+OO SI02TOT 0.1654E-03 BTOT 0.2313E-04 BRTOT O.OOOOE+OO 

CLTOT 0.6319£-02 
8ATOT O.OOOOE+OO 
H25TOT 0.0000£+00 

ALK 0.~~OOE-02 
LITOT 0.3603E-04 
NHItTOT O.OOOOE+OO 

PH 2 8.52 PE = 99.99 TEHP = 26.20DEG C DENSITY = 1.000GH/CC 
-LOGIPC021 3.13 -LOGtP02) = 99.99 -LOG(PCH41 = 99.99 
IONIC STRi"GTH s 0.01394 TOTAL UISS SOLIDS & 0.93GH/LITER SOLN TOTAL INORG CARBON MOLALITY = 0.4273E-02 
ION 8ALANCE ERROR = 1.45PERCENT CATION EXCESS = 0.3106E-03ICHARGE*HOLESI H20 ACTIVITY = 0.9996 

IHDn I DUAL SPEC I ES ,MOL ALl T1 E S 

OH- 0."113£-05 C03- 0.9Z07E-Olt HC03- 0."108E-02 S04-- 0.9'03E-03 CL- 0.6323E-02 CA •• 0.U178E-03 
CAOH+ 0.7020E-08 CAC030 0.5164E-05 CAHC03 0.2999E-05 CAS040 0.8232E-05 MG·. 0.2616E-04 HGOH •• 0.1123E-01 
HGC030 0.9367E-06 MGHC03 0.6061E-06 HGS040 0.1708E-05 HA. 0.1255E-Ol H"'C03- 0.1433£-04 HAHC03 0.2290E-04 
HAS04- 0.3901£-04 NACLO 0.1556E-05 K+ 0.1010E-03 KS04- 0.4lt97E-Ob KCLO 0.1375E-07 8A •• O.OOOOE+OO 
BAOH+ O.OOOOE+OO SR++ O.OOOOE+OO SROH+ O.OOOOE .00 lI+ 0.3597E-04 LlOHO 0.1909£:-09 LlSO~- 0.9293E-07 
H4SI04 0.1318E-03 H3SI04 0.3429E-04 H2S104 0.3758E-01 AL+·+ O.OOOOE+OO "'LOH++ O~OOOOE+OO lLOHZ+ O.OOOOE+OO 
ALOH~- O.OOOOE.OO ALS04+ O.OOOOE+OO AlS042 O.OOOOE+OO FE+.+ O. ()OOOE+ 00 FEOH++ O.OOOOE+OO fEOH2. O.OOOOE+OO 
FEOH30 O.OOOOE+OO fEOH~- O.OOOOE+OO FECL++ O.OOOOE+OO fECL2+ O.OOOOE.OO FECl30 O.OOOOE+OO FESO~. O.OOOOE+OO 
FE+. 0.0000£+00 fEOH+ O.OOOOE+OO FEOH10 O.OOOOE+OO fEOOH- O.OOOOE+OO FESO~O O.OOOOE+OO HHIt+ O.OOOOE+OO 
NH3 ... D O.OOOOE+OO HH~S04 O.OOOOE+OO H03- O.OOOOE+OO H+ 0.331t7E-06 H2S040 0.5130E-1l HSOlt- 0.2011E-09 
HClO 0.1518£-16 H2SAD O.OOOOE+OO HS- O.OOOOE.OO S-- O.OOOOE·OO BR- 0.0000:+00 H3B030 0.1691E-01t 
H2S03- 0.~Z38E-05 H2C03* 0.2436E-04 OlAQ O.OOOOE+OO 

INDIVIDUAL SPECIES ACTIVITIES(-LOG ACTIVITY) 

OH 5.~4 C03- 4.24 HCD3- l.4~ SOft-- 3.23 CL- 2.25 C .... + 1t.11 CAOH+ 6.20 
CAC030 '5.2~ CAHC03 5.57 C ... SOltO 5.08 HG.+ ".78 HGOH+ 6.00 HGC030 6.03 HGHC03 b.15 
HGS040 5.77 HA· 1.95 NAC03- ~.89 NAHC03 1t.64 NA:)04- 4.46 NAClO 5.61 K+ 4.02 
KSOIt- b.40 KCLO 7.8b SA++ -99.99 8AOH. -99.99 SR++ -99.99 SROH+ -99.99 LI+ It.49 
llOHO 9.12 lIS04- 7.08 H4S10~ 3.13 H3SI04 4.52 H2SIO~ 7.62 AL+++ -99.99 ALOH++ -99.99 
ALOH1+ -99.99 ALOH4- -99.99 ALS04+ -99.99 AlS042 -99.99 FE +++ -99.99 FEOH+. -99.99 fEOH2+ -99.99 
FEOH3 -99.99 FE LJ H4- -99.99 FECL++ -99.99 FECL2. -99.99 FECL30 -99.99 FES04+ -99.99 FE++ -99.99 
FEOH+ -99.99 FE lJH20 -99.99 FEOOH- -99.99 FE SOItO -99.99 NH4+ -99.99 NH3AQ -99.99 NHltS04 -99.99 
1'103- -99.99 H+ 8.52 H2S040 21.24 HS04- 9.15 HCLO Ib.62 H2SAQ -99.99 HS- -99.99 
S-- -99.99 8R-- -99.99 H3B030 4.72 H2B03- 5.43 H2C03 4 .• bl OlAI:! -99.99 

HINERAL S ... TURATION INDICES 

ADULARIA -99.99 ALB lTE -99.99 ANHYDRlT -2.64 ANORTHIT -99.99 ARAGON IT -0.18 BARITE -99.99 80E KliITE -99.99 
8RUCITE -It.25 CALCITE 0.06 CA-HONT -99.99 CELESTIT -99.99 CHlI.LCEON 0.38 CHLORITE -99.99 DOLOHITE -0.37 
G I BSSI TE -99.99 ,GEOTHITE -99.99 GR IEGITE -99.99 GYPSUH -2.79 HAll TE -5.79 HALLOYST -99.99 HEIUTI TE -99.99 
HUNTlH -1t.66 HYOTOMAG -1t.80 ILLITE -99.99 KAOL HIlT -99.99 K-HICA -99.99 HACKINAW -99.99 I'IAGH£SIT -O.lt. 
HAGNEl IT -99.99 HIRA8ILT -6.08 N£SOUEHO -3.79 PHLOGOPT -99.99 PYRI TE -99.99 PYROPHYL -99.99 QUA,RTl 0.85 
S I DERI TE -Qq.99 STROHTNT -99.99 TALC 2.65 THE NARDT -6.95 WlTHERIT -99.99 

SILICA SATURATION INDICfS 

-LOG HitS 1040 3.13 QUARTZ 0.81 CHALCEDONY 0.41 A-CRISTOBALITE 0.17 AI10RPHOUS -0.90 

Q 



TITLE 0161'183 LOCATION D-07-l7-0lACDA 

INPUT DATA (KOLES PER LITER OF SOLUTION: EQUIVALENTS PER LITER fOR ALKALINITY) 
CATOT O.9130E-0~ "GTOT O.L150E-O~ NATOT O.16JIE-Ol KTOT O.125JE-OJ CLTOTO.bJ47E-Ol 
SO~TOT 0.1'98E-Ol ALTOT O.OOOOE.OO FETOT O.OOOOE+OO SRrOT O.OOOOE+OO BATOT O.OOOOE+OO 
N03TOT O.OOOOE.OO SIOlTOT 0.103lf-OZ 8TOT 0.~6Z5E-0' BRTOT O.OOOOE+OO H25TOT O.OOOOE+OO 

PH = 8.41 PE ~ 99.99 TEKP = 39.'tODEG C DENSITY: 1.000GM/CC 
-LOG(PCOl) : 3.02 -LOG(P02) = 99.99 -LOG(PCH~): Q9.99 

AlK O.It 33~-OZ 
LI TOT O.lto 12E-Olt 
NH'tTOT O.OOOOE+OO 

IONIC STRENGTH 2 0.01851 TOTAL DIS5 SOLIDS: 1.18GK/LITER SOLN TOTAL INORG CAR80N HOLALITY = 0.'118E-02 
ION BALANCE ERROR = 3.llPERCENT CATION EXCESS: 0.10l9E-02(CHARGE*HOLES) HZO ACTIVITY % 0.9995 

INDIVIDUAL SPECIES MOLALITIES 

OH- 0."6'OE-05 C03- 0.10l7E-03 HC03- 0.39Z0E-DZ S04-- 0.23~8E-02 CL- 0.6353E-02 CA.+ 0.7509E-0'l 
CAOH+ 0.llt-OE-07 CAC030 0.56'7E-05 CAHC03 0.Z785E-05 CASO,O 0.1388E-Olt HG++ 0.9360E-05 HGOH+. O.102t-E-07 
HGC030 0."OO~E-06 HGHC03 0.2826E-06 HGS040 0.llt60E-05 NA+ 0.1614E-Ol HAC03- 0~3b09E-O' MAHC03 0.1710E-Oit 
NASOlt- 0.1266E-03 1'1 ACLO 0.1935E-0' K. 0.IZ39E-03 KSO'- 0.1510E-05 KCLO 0.1537E-07 BA+. O.OOOOE+OO 
8AOH+ O.OOOOE+OO SR++ O.OOOOE+OO SROH+ O.OOOOE+OO LI+ 0.lt590E-04 L10HO O~ 7751E-09 L I S04- 0.2771E-06 
HltSIO~ O.9S81E-03 H3SIOit 0.7S10E-0~ H2SIO~ 0.3128E-06 AL++· O.OOOOE+OO ALOH++ O.OOOOE+OO AlOH2+ O.OOOOE+OO 
ALOH,- O.OOOOE+OO ALSO~+ O.OOOOE+OO AlSO~l O.OOOOE+OO FE+++ O.OOOOE+OO FEOH++ 0.0000£+00 FEOH1+ O.OOOOE+OO 
FEOH30 O.OOOOE+OO FEOH~- O.OOOOE+OO FECL++ O.OOOOE+OO FECL1+ O.OOOOE+OO FECl30 O.OOOOE+OO FESO~+ O.OOOOE+OO 
FE++ O.OOOOE+OO FEOH+ O.OOOOE+OO FEOH20 O.OOOOE+OO FEOOH- O.OOOOE+OO FESO~O O.OOOOE+OO NH"+ O.OOOOE+OO 
HH3AQ O.OOOOE+OO HH4S04 O.OOOOE+OO H03- O.OOOOE+OO H+ 0.3608E-08 H1SOit0 O.34LoE-20 HSO~- 0.7819E-09 
HCLO 0.629~E-16 H1SAQ O.OOOOE+OO HS- O.OOOOE+OO S-- O.OOOOE+OO BR- O.OOOOE +00 H3B030 0.3679E-0'o 
HlB03- 0.9518E-05 HZC03. 0.2l97E-04 OZAQ O.OOOOE+OO 

INDIVIDUAL SPECIES ACTIVITIES(-LOG ACTIVITY) 

OH 5.08 C03-- 4.21 HC03- 2.46 SOlt-- 1.86 CL- 2.26 CA++ 1t.35 CAOH+ 1.99 
CAC030 5.25 CAHC03 1).61 CAS040 '.86 HC++ 5.25 HCOH. 8.0lt HCC030 6.40 MGHt03 6.01 
HGS040 5.63 NA+ 1.8') NAC03- 4.50 NAHC03 4.57 HAS04- 3.96 NACLO 5.71 K+ 3.97 
I<SO'- 5.68 KCLO 7.81 BA++ -99.99 BAOH+ -99.99 SR++ -99.99 SROH+ -'19.99 ll+ ~. 39 
1I0HO 9.1L lIS0"- 6.62 H~Sl04 3.0l H3SI04 4.18 H2S IOIt 6.73 AL+++ -99.99 ALOH++ -99.99 
ALOHZ+ -99.99 ALOH4- -99.99 ALS04+ -99.99 ALSO~l -99.99 FE+++ -99.99 FEOH++ -99.99 FEOH2+ -99.99 
FEOH3 -99.99 FEOH4- -99.99 FECL++ -99.99 fECLl+ -99.99 HCl30 -99.99 FESOlt+ -99.99 FE+. -99.99 
FEOH+ -9q.99 FEOHlO -99.99 FEOOH- -99.99 FES040 -99.99 HHIt+ -99.99 HH3AQ -99.99 HH4S0~ -99.99 
1'103- -99.99 H+. 6.47 H2S0ltO lO.46 HS04- 9.17 HCLO 16.l0 HZSAQ -99.99 HS- -99.99 
S-- -99.99 BR-- -99.99 HJ80JO 4.lt3 H2B03- 5.09 H2C03 ~.M lIlAQ -99.99 

MINERAL SATURATION INDICES 

ADULARIA -9'l.99 ALBITE -99.99 ANHYDRIT -2.'It AHORTHlT -99.99 ARAGOlnT -0.16 BARITE -99.99 BOEHHITE -99.99 
BRUCITE -~.OJ CALCITE 0.02 CA-HONT -99.99 CELESH r -99.99 CHALCEDH 0.35 CHLOR I TE -99.99 DOLOHI TE -0.74 
GI BSSI TE -99.99 GEOTHlTE -99.99 GR lEG I H: -99.99 GYPSUM -2.58 HAll TE -5.7l HALLOYST -99.99 HEHATl TE -99.99 
HUNTITE -5.61 HYDTOHAG -5.1' ILLITE -99.99 I<AOLHHT -99.99 K-MICA -99 .• 99 HACKINAW -99.99 HAGHESIT -1.02 
HAGNET IT -99.99 I'\IRABILT -6.09 HESQUEHO -4.11 PHLOGOPT -99.99 PYRITE -99.99 i''t'ROPHYL -99.99 QUARTZ 0.78 
SIDERITE -99.99 Sf ROHTNT -99.99 TALC 2.lt8 THfHARDT -6.37 \of lTHER IT -99.99 

SILICA SATURATION IHDICES 

-LOG HltSI040 J.02 QUARTZ 0.7& CHALCEDOHY 0.40 A-CRISTOBAlITE 0.15 AHORPHOUS -'0.91 

,--J 

---
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TITLE 019w83 LOCATION D-07-21-11BBBB 

iNPUT DATA (MOLES PER LITER OF SOLUTION: EQUIVALENTS PER LITER FOR ALKALINITY) 
CATOT O.12~OE-O~ HGTOT 0.4100E-05 HATOT 0.1588E-Ol KTOT 0.1278E-03 CLTOT 0.S155E-Ol 
S04TOT 0.2863E-02 ALTOT O.OOOOE.OO FETOT O.OOOOE+OO SRTOT O.OOOOE.OO BATOT O.OOOOE+OO 
N03TOT O.OOOOE+OO SI02TOT 0.1082E-02 STaT 0.4b25E-04 BRTOT O.OOOOE.OO H2STOT O.OOOOE+OO 

ALK O.~090E-02 
LITOT O.4756E-04 
NH4TOT O.OOOOE+OO 

PH a 8.63 PE = 99.99 TEMP % 4S.40DEG C DENSITY = 1.000GM/CC 
-LOG(PC02) = 3.18 -LOGCP02) = 99.99 -LOGlPCH4': 99.99 
IONIC STRE~GTH - 0.01653 TOTAL DISS SOLIDS - 1.l1GK/LITER SOLN TOTAL INORG CARBON MOLALITY - 0.3667E-02 
ION BALANCE ERROR = l.04PERCENT CATION EXCESS - 0.b3b4E-Ol(CHARGE.HOLES) H20 ACTIVITY = 0.9995 

IHDl~IDUAL SPECIES MOLALITIES 

OH- 0.l5~9E-Oo\ C03- O. H51E-03 HC03- 0.30\Z2E-02 SOo\-- 0.Z105E-OI Cl.- 0.57bOE-02 CA •• 0.510\7E-01t 
CAOH+ 0.1l91E-Ol (AC030 0.735o\E-05 CAHeOl 0.2174E-05 (AS040 0.11lt6E-04 HG++ 0.3194E-05 HGOH++ O.1020E-07 
HGC030 0.2174~-Ob MGHe03 0.8970E-07 HGS040 0.5938E-Ob NA+ 0.15b5E-01 HAC01- O.731ltE-04 HAHt03 0.2I81E-Oft 
NAS04- 0.1465E-03 NAeLO 0.lb93E-05 1(+ 0.1259E-03 I<S04- 0.lOOlE-05 "CLO 0.H09E-07 BA+. O.OOOOE.OO 
BAOH+ O.OOOOE+OO SR·+ O.OOOOE+OO SROH+ O.OOOOE+OO LI+ 0.4729E-04 LIOHO 0.2bllE-08 l.IS04- O.12~E-06 

HltSI04 0.9311E-03 H3SI04 O.1521E-03 H2SI04 0.2069E-05 AL+·+ 0.0000£+00 ALOH+. O.OOOOE+OO ALOH2+ O.OOOOE+OO 
ALOH4- O.OOOOE+OO ALS04+ O.OOOOE.OO ALS042 O.OOOOE+OO FE.". O.OOOOE+OO FEOH.+ O.OOOOE+OO FEOH2+ O.OOOOE.OO 
FEOH30 O.OOOOE+OO FEOHo\- O.OOOOE+OO FECL++ O.OOOOE+OO fECL2+ O.OOOOE+OO FECL30 O~OOOOE+OO FESOo\+ O.OOOOE+OO 
FE++ O.OOOOE+OO FEOH+ O.OOOOHOO FEOH20 O.OOOOE.OO FEOOH- O.OOOOE"OO fES040 O.OOOOE+OO HH4+ O.OOOOE"OO 
HH1AQ O.OOOOE+OO NH4S04 O.OOOOE+OO 1'101- O.OOOOE+OO H+ 0.2640E-08 HlS040 0.2924£-20 HS04- 0.8034E-09 
HelO 0.9118E-16 HlSAO O.OOOOE·OO HS- O.OOOOE+OO S-- O.OOOOE+OO BR- 0.000a: +00 H3B030 0.32l1E-04 
HlS03- 0.1'07E-04 H2eOl. 0.1153E-01t 02AO O.OOOOE·OO 

IHDIVIOUAl SPECIES ACTIVITIESt-LOG ACTIYITY) 

OH '.66 eOl-- 4.01 HC03- 2.52 SOIt-- 2.81 CL- 2.10 CA++ 4.52 CAOH+ 7.12 
CACOl":> 5.13 CAHeOl 5.72 CASO'<O 4.94 HG++ 5.72 HGOH .. 8.05 HGC030 b.66 H'He03 7.11 
M(;S040 6.22 HA· 1.87 NACOJ- 4.19 HAHe03 4.b4 NAS04- 1.89 HAClO 5.77 K. 3.96 
I(S04- 5.76 I(CLO 7.85 8A •• -99.99 8AOt-!+ -99.99 SR++ -99.99 SROH+ -99.99 LI" 0\.18 
1l0HO 8.58 II S04- 6.55 H4SI04 3.03 H3SI04 3.88 H2SI04 5.91 Al+·+ -99.99 AlOH+. -99.99 
ALOH2+ -99.99 Al OH Ii- -99.99 ALS04" -99.99 AL S042 -99.99 FE++. -99.99 FEOH++ -99.99 fEOH2. -99.99 
fEOHl -99.99 fEllH4- -99.99 FECL·· -99.99 fECL2+ -99.99 fECL30 -99.99 FESOIt+ -99.99 fE •• -99.99 
FEOH+ -99.99 fEOHlO -99.99 FEOOH- -99.99 fESOItO -99.99 "'H4+ -99.99 NH3AO -99.99 NHltS04 -99.99 
1'403- -99.99 H+ 8.61 H2S040 20.53 HS04- 9.16 HeLO 16.04 H2SAQ -99.99 HS- -99.99 
S-- -99.99 8R-- -99.99 H38030 1t.49 H2B01- 't.92 H2CD3 4.87 02AO -99.99 

HINERAL SATURATION INDICE S 

AOULAR IA -99.99 AL S ITE -99.99 ANHYORIT -2.58 ANORTHIT -99.99' ARAGONIT -0.22 8ARITE -99.99 BOEHHITE -99.99 
8RUCITE -1.67 CALCITE 0.09 CA-HONT -99.99 CELESnT -99.99 CHALCEDN 0.25 eHlOR ITE -99.99 DOL 01'11 TE -0.93 
GIBSSITE -99.99 GEOTHITE -99.99 GR IEGITE -99.99 GYPSUH -2.66 HAll TE -5.80 HALLOYST -99.99 HEHATl TE -99.99 
HUIHITE -6.10 HyDTOHAG -5.25 ILLITE -99.99 KAOLHUT -99.99 K-i'liCA -99.99 HACKINAW -99.99 MAGNES IT -1.l3 
MAGNET IT -99.'J9 Ml RABIL T -b.4it HESQUEHO -4.34 PHLOGOPT -99.99 PYRITE -99.99 PYt<OPHYL -99.99 QUARTZ 0.64 
SIDERITE -99.99 STRONTHT -99.99 TALC l.bb THENAROT -b.33 WlTHERIT -99.99 

SILICA SATURATION INDICES 

-LOG HltSIO'O 1.03 QUARTZ o. b3 CHALCEDONY 0.28 A-CRISTOBALITE 0.04 AMORPHOUS -1.01 
r-



T ITtE 0201/83 LOCATIUN 0-07-27-11BB8B 

INPUT OArA (HOLES PER LITER OF SOLUTION: EOUIVALENTS PER .LITER fOR 
CATOT 0.19BOl-04 ~GTOT 0.~100E-05 NATOT 0.1588E-01 KTOT 0.1381E-03 
SO~TOT 0.2811E-02 ALTOT O.OOOOE+OO fETOT O.OOOOE+OO SRTOT O.OOOOE+OO 
N03TOT O.OOOOE+OO SI02TOI 0.1082E-02 BTOT 0.4163E-0~ BRTOT O.OOOOE+OO 

PH = 8.53 PE - 99.99 TEMP: 49.20DEG C DENSITY = I.OOOGH/CC 
-LOG(PC02) 3.05 -LOGfP02): 99.99 -LOGIPCH4) 2 99.99 

ALKAL I I'll TV) 
CLTOT 0.6122E-02 
BATOT . O.OOOOE.OO 
H2STOT O.OOOOE+OO 

ALK 0.~110E-02 
lITOT 0.50~~E-O~ 

NH~TOT 0.0000£+00 

IONIC STRENGTH: 0.01662 TOTAL DISS SOLIDS % l.iSGM/LITER SOLH TOTAL IHORG CAR80N HOlALITY : 0.3779E-02 
ION BALANCE ERROR = 1.21PERCENT CATION EXCESS = 0.3813E-03(CHARGE*HOLES) H20 ACTIVITY z 0.9995 

INDIVIDUAL SPECIES HOLALITIES 

OH- 0.2134E-04 C03-- 0.1105E-03 HC03- 0.35~5E-02 SO~-- 0.265"E-02 CL- 0.6127E-02 CA++ O.5765E-0~ CAOH+ 0.2065E-07 (AC030 0.7022E-05 CAHca3 0.2580E-05 CASO~O 0.1262E-0~ HG++ 0.322SE-05 HGOH++ 0.8692E-06 
HGCO 30 O.IS'" OE-Ob I1GHC03 0.~39E-07 HGSO"O 0.5895E-06 HA+ 0.1566E-Ol HACOj- 0.6219E-0~ MAHC03 0.23b~E-0'" 
NASO~- 0.1442E-03 NACLO 0.1800E-05 K+ 0.B6lE-03 KSO't- o. 2l"t 5E-05 KClO O~1618E-07 BA++ O.OOooE+OO 
BAOH+ O.OOOOE+OO SR++ O.OOOOE+OO SROH+ O.OOOOE+OO lI+ o. 501bE-0~ 1I0HO 0.23b2E-08 LISO't- 0.3371E-06 
H~SIO't 0.9~5~E-03 H3SIO~ 0.ll19E-03 H2S10~ 0.1't95E-05 AL+++ O.OOOOE+OO ALOH++ 0.0000£:+00 AlOHZ+ O.OOOOE+OO 
ALOH~- O.OOOOE+OO ALSO ... + O.OOOOE+OO ALSO~2 O.OOOOE+OO FE+++ 0.0000£:+00 fEOH++ 0.00·00£:+00 fEOH2+ O.OOOOE+OO 
FEOH30 O.OOOOE+OO FEOH~- O.OOOOE+OO FECL++ O.OOOOE+OO fECL2+ O.OOOOE+OO FECl30 O.OOOOE+OO FESO~+ O.OOOOE+OO 
FE++ 0.0000£0+00 fEOH+ O.OOOOE+OO FEOH20 O.OOOOE+OO FEOOH- O.OOOOE+OO FESO~O O.OOOOE+OO MHIt+ O.OOOOE+OO 
NH3AO O.OOOOE+OO HH~S04 O.OOOOE+OO N03- O.OOOOE+OO H+ 0.3325E-08 H2SU~0 0.4718E-20 HS04- 0.1015E-08 
HCLO 0.1312E-15 H2SAQ 0.0000£0+00 HS- O.OOOOE+OO S-- O.OOOOE+OO BR- O.OOODE +00 H3B030 0.3083E-04 
H2B03- 0.1085E-0~ HlC03+ 0.1703E-0~ 02AO O.OOOOE+OO 

IHOl¥IOUAl SPECIES ACTIVITIESI-LOG ACTIVITY) 

OH 1t.73 C03-- 4.15 HC03- 2.51 S04-- l.81 Cl- 2.28 CA++ 1t.'H (AOH+ 1.1~ 
CAC030 5.15 CAHC03 5.65 CASO"O 1t.90 HG++ 5.72 HGOH+ 8.1l HGC030 b.13 I1GHe03 7.09 
HGSO~O 6.23 HA+ 1.81 NACOJ- 4.26 NAHC03 ".62 HAS04- 3 .. 90 HACLO 5.74, K+ 3.93 
KSO"- 5.13 KCLO 7.79 BA+. -99.99 8AOH+ -99.99 SR++ -99.99 SROH. -99.99 lI+ 4,.36 
LIOHO 8.62 LI SO"- 6.53 H4SIO ... 3.02 H3SI04 3.95 H2SIOIe 6.06 AL+++ -99.99 ALOH++ -99.99 
ALOH2+ -99.99 ALilH~- -99.99 AlS04+ -99.99 AlSO~2 -99.99 fE+++ -99.99 fEOH++ -99.99 FEOH2+ -99.99 
fEOH3 -99.99 fEOH4- -99.99 fECl ++ -99.99 FECL2+ -99.99 HCl30 -99.99 FESOte+ -99.99 FE.+ -99.99 
FEOH+ -99.99 fEOH20 -99.99 fEOOH- -99.99 FES040 -99.99 NtH + -99.99 NH3AO -99.99 HH4S04 -99.99 
1'103- -99.99 H. 8.53 HlS040 20.32 HS04- 9.05 HClO 15.88 HlSAO -99.99 HS- -99.99 
S-- -99.99 BR-- -99.99 H3BO 30 4.51 H2B03- 5.0~ H2C03 .... 75 02AO -99.99 

HINERAL SATU~ATION INDICES 

AOULARIA -99.99 AL 8 ITE -99.99 ANHYDRIT -2.53 ANOR THIT -99.99 ARAGONIT -0.25 BAR ITf -99.99 BOEHHITE -99.99 
BRUCITE -3.83 CALCITE 0.06 CA-HONT -99.99 CELESTIT -99.99 CHALCEDH 0.25 CHlORI TE -99.99 DOLOHITE -1.03 
GIBBSITE -99.99 GE OTH IT E -99.99 GR IEGI IE -99.99 GYPSUH -l.61 HAll IE -5.17 HALLOYST -99.99 HE"A Tl TE -99.99 
HUHTITE -6.3l HVDTOHAG -5.59 IlU IE -99.99 KAOLIHIT -99.99 K-I1ICA -99.99 I1ACKHIA14 -99.99 HAGNESIT -1.29 
HAGHETIT -99.99 Ii IRABIL T -6.~8 HE SQUEHO -4."1 PH..OGOPT -99.99 PYRI IE -99.99 PYROPHYL -99.99 QUARTZ 0.65 
SIDERITE -99.(19 S TROHTNI -99.99 TALC 2.17 THENARDT -6.3ft IHTHERIT -99.99 

SILICA SATURATION INDICES 

-LOG H ... S IOItO 3.02 OUARTZ 0.63 CHALCEDONY 0.29 A-CRISTOBALITE 0.05 AHORPHOUS -1.00 --



.I1I'L '11tH: 1 

TITLE 02lH83 lOCATION D-O"-26-07B083 

ALKALI 1'1 lTV) INPUT DAYA {MOLES PER LITER OF SOLUTION: EOUIVALENTS PER LITER FOR 
CATOT 0.1672l-02 HGTOT O.2140E-O~ NATOT 0.3576E-Ol KTOT 0.2250E-03 
SO~TOT 0.~~6~E-02 ALTOT 0.7~30E-06 FEIOT O.OOOOE+OO SRTOT 0.0000£+00 
H0310T O.OOOOE+OO SI02TOT 0.3661E-0] BTOT 0.87BBE-0~ 8RIOT O.OOOOE+OO 

CLTOT 0.2697E-Ol 
BAIOT O.OOOOE+OO 
HlSTOT O.OOOOE+OO 

ALK O •• 100E-03 
LITOT 0.l~50E-03 

NH~TOI O.OOOOE+OO 

PH % B.33 PE = 99.99 TEMP = 39.90DEG C DENSITY ~ l.OOOGM/CC 
-LOGIPC02) = 3.99 -LOClPOl) % 99.99 -LOGIPCH4) ~ 99.99 
IONIC STRENGTH = 0.0.398 TOTAL OISS SOLIDS = 2.~3GM/LITER SOLN TOTAL IHORG CARBON MOLALITY = 0.3494E-03 
ION BALANCE ERROR: 1.73PERCfNT CATIOH EXCESS = 0.1309E-02(CHARGE*MOLES) H20 ACTIVITY: 0.9986 

INDIYIDUAL SPECIES HOLALITIES 

OH- 0.7b8~E-05 C03- 0.1209E-05 HC03- 0.322bE-03 SO~-- 0.~700E-02 CL- 0.2702E-01 CA++ 0.131t4E-02 
CAOH+ 0.133ltE-Ob CAC030 0.4733E-05 CAHC03 0.3379E-05 CASOItO 0.3233£-03 HG++ 0.1713E-0~ KGOH.+ 0.1264E-Ol 
MGC030 0.3560E-07 MGHC03 0.3663E-07 MGS040 0.3b36E-05 HA+ 0.3531£-01 HAC03- 0~4596E-05 HAHC03 0.~366E-05 
I-IAS04- 0 •• 446£-03 "ACLO 0.1597E-0" K+ 0.2211E-03 )(SO ... - 0.4313E-05 KCLO 0.1026E-06 BA+. O.OOOOE+OO 
BAOH+ O.OOOOE+OO SR++ O.OOOOE+OO SROH+ O.OOOOE+OO Ll· 0.lIt32E-03 llOHO 0.29"6E-06 LIS04- 0.2364E-05 
H4SIO~ 0.3~5bE-03 H3SIO~ 0.2139E-0. H2SIO~ 0.7666E-07 Al~+~ 0.39~9E-18 ALOH~+ 0.1465E-14 AlOHZ. 0.7875E-11 
ALOH4- 0.7~46E-06 ALS04. 0.49~9E-18 ALSO~l 0.9235E-19 FE++. O.OOOOE+OO FEOH.+ O.OOOOE+OO FEOH2+ O.OOOOE+OO 
FEOH30 O.OOOOE.OO FEOH~- O.OOOOE+OO fECl.+ O.OOOOE+OO fECL2~ O.OOOOE+OO fECL30 O.OOOOE.OO fESO~. O.OOOOE+OO 
FE++ O.OOOOE+OO FEOH+ O.OOOOE+OO FEOH20 O.OOOOE.OO FEOOH- O.OOOOE+OO FES040 0.0000£+00 NH"+ O.OOOOE+OO 
NH3AQ O.OOOOE+OO NH4S04 O~bOOOE+OO N03- O.OOOOE+OO H+ 0.5461E-06 H2S0~0 0.10blE-19 HS04- 0.1657E-06 
HCLO 0.36261:-15 H2SAQ O.OOOOE+OO HS- 0.0000£+00 S-- O.OOOOE+OO BR- 0.0000£+00 H380)0 0.7293E-04 
H2B03- O.1~16E-04 H2C03. 0.2456E-05 02AQ O.OOOOE+OO 

INDIVIDUAL S'ECIES ACTIYITIESt-LOG ACTIVITY) 

OH 5.20 C03-- 5.46 HC03- 3.51 504-- 2.bb CL- 1.66 CA++ 3.19 tAOH+ 6.95 
CAC030 5.32 CAHC03 5.55 CASO~O 3.49 HG++ 5.06 HGOH+ 7.97 HGC030 1.~~ HGHC03 7.52 
HGSO~O 5 .... 3 HA+ 1.53 HAC03- 5.~2 HAHC03 5.36 NAS04- 3.43 HACLO ~.19 K+ 3.74 
KS04- 5.1t5 KCLO b.9B BA++ -99.99 BAOH+ -99.99 SR++ -99.99 SROH. -99.99 LI+ 3.69 
L IOHO 8.53 LISO~- 5.71 HltSI04 3.46 H3SIO~ 1t.16 HZS 104 1 •• Z AL+.+ 19.01 ALOH++ 11j.15 
ALOHl+ 11.16 AL()H"'- 6.ll ALS04+ 18.39 ALS042 19.12 FE •• + -99.99 FEOH++ -99.99 FEOH2+ -99.99 
FEOH3 -Q9.q9 FEOHIt- -99.99 FECL++ -99.99 FECL2+ -99.99 FEel30 -99.99 FESO~+ -99.99 FE·+ -99.99 
FEOH+ -99.99 FEOHlO -99.99 FEOOH- -99.99 FE S040 -99.99 NHIt+ -99.99 HHHQ -99.99 NH~S04 -99.99 
1-103- -99.99 H+ 8.33 H2S0~0 19.97 HS04- 8.62 HCLO 15.44 HlSAO -99.99 HS- -99.99 
S-- -99.99 8~-- -99.99 H38030 4.13 H2B03- 4.93 H2C03 5.61 02AO -99.99 

HINERAL SATURATION INDICES 

ADULARIA -0.83 ALBITE -1.02 ANHYDR IT -1.17 ANORTHIT -3.81 ARAGONIT -0.33 BAR IlE -99.99 80EHMITE 
BRUCITE -~.O'l CALCITE -0.06 CA-HONT -l.39 CELESTIT -99.99 'CHALCEDN -0.09 CHLORITE -1.02 DOLOMITE 

-1.63 
-1.87 

GIBBSITE -2.36 GEOTHlTE -99.99 Gil IEGl TE -99.99 GYPSUM -1.22 HAll IE -~.80 HALLOYST -4.1) HEHATl TE -99.99 
HUIHITE -8.81 HYDTOHAG -8.33 ILLITE -1.~9 KAOL HUT -0.80 I(-HICA -2.68 I'IACKIHAW -99.99 HAGHESIT -2.07 
MAGNET IT -99.99 I1I~ABILT -5.28 NESQUEHO -5.15 P .... OGOPT -3.19 PYRITE -99.99 PYROPHYL -0.~8 QUARTZ 0.33 
SIDERITE -99.99 :iTROtHHT -99.99 TALC 0.49 THENARDT -5.53 WITHER IT -99.99 

SILl CAS ATU R AT ION INDICES 

-LOG H'tSIO~O 3.46 QUARTZ O. H CHALCEDONY -0.05 A-CRISTOBALITE -0.30 AMORPHOUS -1.36 



,nYL lnnt: 

TlTLE 022H83 LOCATION D-OR-l5-27CAAA 

AlKALINITY. INPUT DATA (HOLES PER LIrER OF SOLUTION: EQUIVALENTS PER LITER FOR 
CATOT O.l~9~E-03 HGTOT O.q810E-O~ HATOT O.3611E-03 KTOT O.48bOE-04 
SO~TOT 0.l16bt-OJ ALrOT 0.1486E-05 FETOT O.OOOOE+OO SRTOT O.OOOOE+OO 
~OJTOT O.OOOOE+OO SI0210T 0.2829E-03 BlOT 0.1850E-05 BRIOT O.OOOOE+OO 

CLTOT O.5060E-04 
BATOT O.OOOOE+OO 
H2STOT O.OOOOE+OO 

ALK O.lt900E-03 
LITOT 0.1~~lE-05 
NH~TOT O.OOOOE+OO 

PH: 7.18 PE = 99.99 TEMP - 6.500EG C DENSITY s 1.000GH/CC 
-LO(;(PC02' 2.-80 -LOG (P02) % 99.99 -LO(;(PCH't) = 99.99 
IONIC STRENGTH = 0.00157 - TOTAL DISS SOLIDS: 0.09GM/LITER SDLN TOTAL INORG CARBON HOLALITY s 0.5604E-03 
ION BALANCE ERROR - 6.55PERCENT CATION EXCESS - 0.1340E-03(CHARGE*HOLES) H20 ACTIVITY s 1.0000 

INDIVIDUAL SPECIES HOLALITIES 

OH- 0.3578E-07 C03- 0.1~Z5E-06 HC03- 0.~814E-03 50'+-- 0.2099E-03 CL- 0.5080E-0~ CA++ 0.Z"26E-03 
CAOH+ 0.lbllE-09 eAC030 0.""60E-07 CAHC03 0.581ZE-06 CAS040 0.625'tE-05 MG++ 0.961ZE-04 "GOH+. 0.3814E-09 
HGe030 0.1196E-07 HGHC03 0.~151E-06 HGS040 0.2161E-05 NA+ 0.3607E-03 NAC03- O.506~E-09 "AHt03 0.8988E-01 
NASO~ 0.2965E-06 NACLO 0.ltl05E-09 It+ 0."856E-04 )(SO,,- 0.ltZ81E-07 KCLO 0.588"E-10 BA •• O.OOOOE+OO 
BJ.OH+ O.OOOOE+OO SR++ O.OOOQE+OO SROH+ O.OOOOE+OO LI· 0.l't40E-05 llOHO 0." 371E-13 LIS04- 0.1114E-06 
H4SIO" 0.l8l7E-03 H3SI04 0.1853E-06 HZSI04 0.5567E-12 AL+++ 0.5101E-I0 ALOH++ 0.1283E-06 AlOHl+ 0.6349E-07 
ALOH4- O.HO lE-05 AlSO"+ 0.9004E-l1 AlS042 0.1161E-12 fE+.+ O.OOOOE·OO fEOH++ O.OOOOE+OO FEOHZ. O.OOOOE.OO 
FEOH30 O.OOOOE+OO FEOH"- O.OOOOE+OO FECL++ O.OOOOE+OO FECL2+ O.OOOOE.OO fECL30 O.OOOOE+OO FES04+ 0.0000[+00 
FE+. O.OOOOE+OO FEOH+ O.OOOOE+OO FEOH20 O.OOOOE+OO FEOOH- O.OOOOE+OO fES040 0.0000[.00 "Hit. O.OOooE+OO 
NH3AQ O.OOOOE+OO NH"SO~ O.OOOOE+OO 10403- O.OOOOE+OO H+ 0.6879[-07 H2S0"0 0.2531£-19 HS04- 0.1213E-09 
HCLO 0.3189[-18 H2SAQ O.OOOOE+OO HS- 0.0000[+00 S-- O.OOOOE+OO BR- O.OOOOE +00 H38030 0.1836E-05 
H2803- 0.111ltE-07 H1C03* 0.9659E-04 02AQ O.OOOOE+OO 

INDIVIDUAL-SPECIES AeTIVITIES(-LOG ACTIVITY' 

OH 1.47 C03-- 6.69 HCO]- 3.33 SO"-- 3.75 tl- It. 31 CA++ ' 3.69 CAOH. 9.81 
CAC030 7.35 CAHe03 6.Z5 CAS040 5.Z0 HG++ 4.09 HGOH+ 9.1t't HGt030 1.92 'HGHC03 6.40 
HGSOItO 5.67 NA+ 3."6 HAC03- 9.31 NAHC03 1.05 HAS04- 6.55 HACLO 9.36 It. 4.33 
KSOIt- 1.39 KCLO 10.23 8A++ -99.99 8'AOH+ -99.99 SR++ -99.99 SROth -99.99 LI+ 5.86 
LIOHO 13.36 lIS0"- 8.97 H~S104 3.55 H3S I 04 6.75 H2S104 12.33 AL+++ iO.40 ALDH •• 8.97 
AlOH2+ 1.10 AlOH"- ~.61 AlSO"+ 11.06 AlSOlt2 12.95 FE+++ -99.99 FEOH++ -99.99 FEOHZ+ -99.99 
FEOH3 -99.99 FEOHIt- -99.99 FECL++ -99.99 FECL2+ -99.99 FECLJO -99.99 FES04+ -99.99 FE+. -99.99 
FEOH+ -99.99 fEOH20 -99.99 fEOOH- -99.99 FESOitO -99.99 NH,,+ -99.99 HH3AQ -99.99 HH4SM -99.99 
1'103- -99.99 H+ 7.18 H25040 19.60 HS04- 9.16 HCLO IB.50 HlSAQ -99.99 HS- -99.99 
S-- -99.99 8R-- -99.99 H38030 5.71t H2803- 7.95 Hle03 't.Ol 02AQ -99.99 

HINERAL SATURATION INDICES 

ADULAR IA 1.21 ALBITE -0.72 ANHYOR IT -3.07 ANORTHlT -2.35 ARAGONIT -2.31 BARITE -99.99 80EHHI TE 
BRUCITE -7.51 CALCITE -1.98 CA-HONT 6.14 CELESTlT -99.99 CHALCEDN 0.20 CHlOR lTE -9.Z9 DOLOMITE 

1.19 
-4.54 

GIBBSITE 0.67 GEOTHITE -99.99 GR IEGITE -99.99 GYPSUM -2.81 HAll TE -9.31 HAlLOYST 1.79 HEHATITE -99.99 
HUHTl TE -13.~5 HYDTOHAG -14.77 ILL IlE 4.80 KAOLIHIT 6.09 K-HICA 5."3 HACKINAW -99.99 HAGNESIT -l.81t 
HAGHETIT -99.99 HIRABIlT -8.64 HE SQUEHO -5.79 Pl-i..OGOPT -H.38 PYRITE -99.99 PVROPH't'L 1.13 QUARTZ 0.16 
SIDERITE -99.99 STRONTNT -99.99 TALC -6.18 THENARDT -10.52 WlTHERlT -99.99 

SILICA SATURATION INOICES 

-LOG H~SIO~O J.S5 QUARTZ 0.72 CHALCEDONY 0.26 A-CRISTOBAlITE -0.01 AMORPHOUS -1.10 



TITlE 023lf83 LOCATI~N 0-06-26-20D8BO 

INPUT DATA (HOLES PER LITER OF SOLUTION: EQUIVALENTS PER LITER, FOR 
CHOT O.l1nE-OJ HGTOT O.2IOOE-OS NATOI O.l't19E-OI KTOT O.~J10E-O't 
SO~TOT O.2~~bf-02 ALTOT O.OOOOE+OO FETOT O.OOOOE+OO SRTOT O.OOOOE+OO 
N03TOT O.OOOOE+OO SI02TOT 0.3326E-03 BTOT O.5180E-o~ BRTOT O.OOOOE+OO 

PH: 8.~~ PE = 99.99 TEHP & 35.10DEG C DENSITY: 1.000GM/CC 
-LOG(PC02) ].16 -LOGlP02): 99.99 -LOGlPCH4) = 99.99 

ALKALINITY) 
CLTOT O.75bOE-Ol 
BATOT O.OOOOE+OO 
H2STOT O.OOOOE+OO 

AlK O.1900E-Ol 
1I TOT 0.12 91E-03 
NHItTOT O.OOOOE+OO 

IONIC STRENGTH = 0.01658 TOTAL 015S SOLIDS: 0.92GH/lITER SOLH TOTAL IHORG CARBON MOLALITY = 0.1365E-03 
ION BALANCE E~ROR: 1.31PERCENT CATION EXCESS: 0.2081E-02(CHARGE*MOLES) H20 ACTIVITY a 0.9996 

INDIVIDUAL SPECIES MOLALITIES 

OH- O.b6i6E-05 C01- 0.1591E-Olt HC01- 0.10b8E-03 SO~-- 0.23q7E-02 Cl- 0.75b5E-02 CA++ O.llt3ltE-Ol CAOH+ 0.lS2]E-07 (AC030 O.15ltltE-05 CAHC03 0.86~OE-06 CASO~O 0.2653E-04 MG++ 0.179SE-05 MGOH++ 0.1321E-03 
MGC030 0.1176E-07 MCHCOl 0.972lE-Oa HGSO~O O.2816E-Ob NA+ O.llt68E-O 1 NAC03- O./tZ77E-05 MAHC03 0.lt508E-05 
NASO~- O.1131E-03 MACLO O.l128E-05 K+ O.5)13E-04 I( S Olt- 0.b085E-Ob KCLO 0.7971E-08 8A+. O.OOOOE+OO 
BAOH. O.OOOOE+OO SR++ O.OOOOE+OO SROH+ O.OOOOE+OO LI+ 0.1290E~OJ LIOHO O~ 1362E-08 LISO~- 0.78ItOE-06 
H~SIO~ O.31~2E-O) H3SI04 0.1889E-O~ H2SI04 D.~b90E-07 AL.+. O.OOOOE+OO ALOH++ O.OOOOE+OO ALOHZ+ O.OCOOE+OO 
AlOH~ O.OOOOE.OO ALS04+ O.OOOOE+OO AlSO~2 O.OOOOE+OO FE+++ O.OOOOE·OO FEOH •• 0.0000£+00 FEOH2+ 0.0000£+00 
FEOH10 O.OOOOE+OO FEOHIt- O.OOOOE+OO FECl.+ 0.0000£+00 FECL1+0.000OE.00 FEClJO O.OOOOE+OO FES04. O.OOOOE+OO 
FE++ O.OOOOE+OO FEOH+ O.OOOOE+OO FEOH10 O.OOOOE.OO FEOOH- O.OOOOE+OO FESO/tO O.OOOoE+OO NHIt+ O.OOOOE+OO 
NH3AQ O.OOOOE+OO NH~SO~ O.OOOOE+OO N03- O.OOOOE+OO H+ 0.~059E-08 H2S0~0 0.316~E-ZO HSO~- 0.7393E-09 
HCLO 0.5329E-16 H2SAQ O.OOOOE+OO HS- O.OOOOE+OO s-- O.OOOOE·OO BR- O.OOOOt.OO H3BOjO 0.41~~E-04 
H2B03- 0.9412E-05 H2C03. 0.456~E-05 02AQ O.OOOOE+OO 

INDIVIDUAL SPECIES ACTIYITIESC-LOG ACTIVITY) 

OH 5.H COJ-- 5.02 HC03- 3.21 S04-- 2.86 CL- 2.1S CA++ It.06 CAOH+ 7.87 
CAC030 5.61 CAHCO) 6.12 CAS040 1t.51 I1G+· 5.96 HGOH. 8.93 MGCOlD 7.93 MGHC03 8.07 
MGSOItO 6.55 NA· 1.89 NAC03- 5.42 'NAHC03 5.3~ NAS04- 't.00 NACLO 5.67 K+ ~.33 
KS04- b.21 KCLO 8.10 BA •• -99.99 BAOH+ -99.99 SR •• -99.99 SROH· -99.99 LI. 3.9~ 
LIOHO 8.86 Ll SO~- 6.16 H4SIO~ 3.50 H3SIOit 4.78 H2S 10" 7.55 AL·.· -99.99 ALOH++ -99.99 
ALOH2+ -99.99 AL 0 HIt- -99.9'/ ALSOIt. -99.99 ALS042 -99.99 FE .++ -99.99 FEOH++ -99.99 FEOH2· -99.99 
FEOH3 -99.99 FEOHIt- -99.99 FECL·+ -99.99 FECL2+ -99.99 HCL)O -99.99 FESO~+ -99.99 FE.+ -99.99 
FEOH+ -99.99 FEOH20 -99.99 FEOOH- -99.99 HS040 -99.99 NH4· -99.99 NH3AQ -9'/.99 NH~S()ie -99.99 
10103- -99.99 H· 8.~1t H2S0~O 20.50 HSO~- 9.19 HCLO 16.27 H2SAQ -99.99 HS- -99.99 
S-- -99.99 B~-- -99.99 H3BO 30 ~.31 H2B03- 5.09 H2C03 5.3~ 02AQ -99.99 

I1INERAL SATURATION INDICES 

ADULARIA -99.99 ALBITE -99.99 ANHYOR IT -2.28 ANORTHlT -99.99 ARAGONIT -0.19 BAR IfE -99.99 BOEHMI TE -99.99 
BRUCITE -5.0~ CALCITE -0.53 CA-MONT -99.99 CELESTI T -99.99 CHAlCEDN -0.09 CHLORITE -99.99 DOLOMITE -l.83 
GIBBSITE -99.99 GEOTHITE -99.99 GR IEGITE -99.99 GYPSUM -1030 HAll IE -5.61 HALLOYS T -99.99 HEMATI TE -99.99 
HUNTITE -10.61 HYDTOMAG -10.93 ILLITE -99.99 KAOLINIT -99.99 K-HICA -99.99 MACKINAW -99.99 HAGHESI T -l.59 
HAGNET IT -99.99 HIRABILT -5.98 NE SQUEHO -5.6b P.I-LOGOPT -99.99 PYRI IE ~99.99 PYROPHYL -99.99 QUARTl 0.35 
SIDERITE -99.99 S TRONTNT -99.99 TALC -2.10 THENARDT -6.44 WITHERIT -99.99 

SILICA SATURATION INDICES 

-LOG H~SIOItO 3.50 QUARTZ 0.34 CHALCEDONY -O.O~ A-CRISTOBALITE -0.30 AMORPHOUS -1.36 .--
~ 
t) 



'-'nYl 'n~t ~ - .. 
TITLE 024W83 lOCATION 0-08-26-2008C8 

ALKALINITY) INPUT DATA (~OLES PER LITER OF SOLUTION: EQUIVALENTS PER LITER FOR 
CATUT 0.~9~OE-UJ HGTOT 0.7800E-05 HATOT 0.1783E-Ol KTOT 0.7~20E-O~ 
S04TOT 0.2602E-02 ALTOT O.OOOOE+OO FETOT O.OOOOE+OO SRTOT O.OOOOE+OO 
N03TOT O.OOOOE+OO SIOZTOT 0.2995E-03 8TOT 0.4163E-04 8RIOT O.OOOOE+OO 

CLTOT 0.1250E-Ol 
8ATOT O.OOOOE+OO 
HlSTOT O.OOOOE.OO 

ALK 0.1390E-02 
LITOT 0.1297E-Ol 
NH4TOT O.OOOOE +00 

PH: 8.53 PE: 99.99 TEHP z 38.700EG C DENSITY ~ 1.000GH/CC 
-LOG(PCOZ) 3.60 -LOG(P01~ = 99.99 -LOG(PCH4) = 99.99 
IONIC STRE"GTH = 0.02161 TOTAL DISS SOLIDS z l.l3GH/LITER SOLN TOTAL INORG CARBON HOLALITY & 0.1292E-02 
ION BALANCE ERROR = -0.13PERCENT CATION EXCESS =-0.~956E-04(CHARGE*HOLES) H20 ACTIVITY = 0.9994 

OH­
CAOH+ 
MGC030 
NASO't­
BAOH+ 
H~S 1O~ 

INDIVIDUAL SPECIES MOLALITIES 

0.1065E-04 
0.6109E-07 
0.95Z)E-07 
0.lJ51E-03 
O.OOOOE+OO 
0.2156E-03 

ALOH4- O.OOOOE+OO 
FEOH3Q O.OOOOE+OO 

C03-- 0.3102E-04 
CAC030 0.1013E-04 
HGHC03 0.6003E-07 
HACLO 0.4099E-05 
SR++ O.OOOOE+OO 
H3SIO~ 0.2~30E-04 

AlS04+ O.OOOOE+OO 
fEOH't- O.OOOOE+OO 

HC03-
CAHC03 
MGS040 
K+ 
SROH+ 
H1SI04 
ALS042 
FECl++ 
FEOH11l 
N03-
HS-
02AQ 

0.1212E-01 
0.4437E-05 
0.q8~IE-06 

0.7341E-Olt 
O.OOOOE+OO 
0.111ZE-06 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 

FE++ 
HH3AQ 
HCLO 
H2B03-

OH 
CAC030 
MGSOItO 
KS04-
LlOHO 
ALOH2+ 
FEOH3 
FEOH+ 
1'101-
s--

O.OOOOE+OO 
O.OOOOE+OO 
0.9990E-16 
0.9559E-05 

FEOH+ 
NH4S04 
H1SAQ 
H1C01* 

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
0.6153E-05 

INDIVIDUAL SPECIES ACTIVITIESt-lOG ACTIVITY) 

5.04 C03-- 4.66 HC01- 2.98 S04~-
4.99 CAHC03 5.41 CASOitO ~.14 HG+· 
6.00 M .... 1.81 NAC03- 4.94 HAHCOl 
6.12 KCLO 7.75 8A+. -99.99 BAOH+ 
8.63 II S04- 6.18 H4SI04 3.56 H3S IOit 

-99.99 AlOH4- -99.99 ALSO~+ -99.99 AlS042 
-99.99 FEOHIt- -99.99 FECl'" -99.99 FECL2+ 
-99.99 fEOH20 -99.99 FEOOH- -99.99 FES040 
-99.99 H. 8.51 H2S040 20.61 HS04-
-99.99 8R-- -99.99 HJ8030 4."9 H2803-

HINER"'l SATURATION INDICES 

SO~-- 0.2396E-02 
CASOltO 0.7138E-04 
HAt 0.1769£-01 
KSO~- 0.8676E-06 
ll+ 0.~lZ91E-Ol 

Al+++ O.OOOOE+OO 
FE+++ O.OOOOE+OO 
FECLZ+ O.OOOOE+OO 
FEOOH- O~OOOOE+OO 
H+ 0.3338E-08 
S-- O.OOOOE+OO 

2.87 CL-
5.ltl HGOH+ 
5.0~ HAS04-

CL- 0.1251E-Ol 
MG++ 0.6663E-05 
NAC03- 0~131bE-04 
KCLO O.1758E-07 
LIOHO 0.131ltE-08 
ALOH++ O.OOOOE+OO 
FEOH++ O.OOOOE+OO 
fECl30 O.OOOOE+OO 
fESOltO O.OOOOE+OO 

H2S040 0.2460E-20 
BR- O.OOOOE+OO 

1.97 CA++ 3.63 
8.11 HGC010 7.02 
3.93 HACLO 5.39 

-99.99 SR++ -99.99 SROH+ -99.99 
~.68 H2S10lt 7.l0 Al+++ -99.99 

-99.99 FE·+· -99.99 FEOH++ -99.99 
-99.99 FECL10 -99.99 FESO~+ -99.99 
-99.99 NH4+ -99.99 NH3AQ -99.99 

9.14 HCLO 16.00 H2SAQ -99.99 
5.10 H1C03 5.ll 02AQ -99.99 

CA .. + 
HGOH++ 
MAHtO) 
8A++ 
llS04-
AlOHl+ 
fEOH2+ 
fES04+ 
NH~+ 

HS04-
H3B030 

CAOH+ 
MGHCOJ 
K .. 
LI+ 
ALOH·+ 
fEOHl+ 
FE++ 
NH4S04 
HS-

0.4086E-03 
O.7140E-08 
0.9027E-05 
O.OOOOE+OO 
0.7662E-06 
0.0000£+00 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOooE+OO 
0.6612£-09 
0.3212E-04 

7.21 
1.29 
4.20 
3.95 

-99.99 
-99.99 
-99.99 
-99.99 
-99.99 

ADULARIA -99.99 AL8ITE -99.99 ANHYDRIT -1.83 ANORTHlT -99.99 ARAGONI T 0.00 BARITE -99.99 BOEHHITE -99.99 
BRUCITE -4.11 CALCITE 0.l7 CA-HONT -99.99 CELESH T -99.99 tHALCEDH -0.16 CHLORITE -99.99 DOLOMITE -1.11 
GIBBSITE -99.99 GEOTHITE -99.99 GR IEGI TE -99.99 GYPSUM -1.87 HAll TE -5.39 HALLOYST -99.99 HEMATI TE -99.99 
HUHT ITE -"i.llt H1DTOt1AG -7.12 ILLITE -99.99 KAOLINIT -99.99 K-t1I CA -99.99 HACKIt-IAII -99.99 HAGHESIT -1.65 
HAGNETIT -99.99 I1IRABILT -6.00 NESQUEHO -It.73 PHLOGOPT -99.99 PYRIH -99.99 PYROPHYL -99.99 Q\.I ARTl 0.25 
S IOE~ITE. -99.99 STIWNTHT -99.99 TALC 0.14 THE HARDT -6.30 WlTHERIT -99.99 

SILICA SATUJUTlON INDICES 

-LOG H4SIOltO 1.56 QUARTZ 0.21 CHALCEDONY -0.14 A-CRISTOBALITE -0.39 AMORPHOUS -1.45 



, .0.111' UI1tH ~~ 

TITLE 0251463 LOCATION 0-08-26-200BCA 

ALKALINITY) INPUT DATA {MOLES PER LITER OF SOL.UTlON : EOUIVALENTS PER LITER FOR 
CATOT 0.~1'OE-03 HGTOT O.1070E-0~ NATOT 0.l609E-Ol KTDT 0.1636E-03 
SO~TDT 0.2811E-02 ALTOT 0.3715E-0& FETOT O.OOOOE+OO SRTOT O.OOOOE+OO 
N03TOT O.OOOOE+OO SI02TOT 0.399~E-03 BTOT 0.5088E-o~ BRIOT O.OOOOE+OO 

CLTOT 0.l03BE-Ol 
BATOT O.OOOOE+OO 
HlSTOT O.OOOOE+OO 

ALK o. nOOE-Ol 
LITOT O.1'~lE-03 
NHHOT O.OOOOE+OO 

PH ~ 8.39 PE = 99.99 TEMp: 3b.500EG C DENSITY = 1.000GM/CC 
-LOGIPC02J 3.75 -LOGIP02) = 99.99 -LOG(PCH~J - 99.99 
IONIC STRENGTH z 0.01977 TOTAL DISS SOLIDS: 1.10GH/LITER SOLN TOTAL IHORG CARBON HOLALITY - 0.6755E-03 
ION BALANCE ERROR z 1.91PERCENT CATION EXCESS : O.6~12E-0](CHARGE.HOLES) H20 ACTIVITY - 0.9995 

INDIVIDUAL SPECIES HOLALITIES 

DH- 0.651f1E-05 C03-- 0.1356E-01t HC03- 0.6H2E-03 SOIt-- 0.2599E-02 CL- 0.1039E-01 CA.+ 0.l92ItE-03 
CAOH+ 0.,017E-07 CAC030 0.3~78E-05 CAHC03 0.2161E-05 CASO~O 0.7642E-01t "G++ 0.9111E-05 "COH++ 0.6513E-06 
HGC030 0.1t81Itf-07 HGHC03 0.1t372E-01 HCS040 0.1503E-05 HA+ 0.1591E-01 NAC03- 0~'075E-05 HAHt03 0.1t 372E-05 
NAS04- 0.IJIt2E-Ol NACLO 0.3UOE-05 K+ O.!6i 7E~-03 KSOIt- 0.201t8E-05 KeLO 0.3256E-01 SA++ O.OOooE+OO 
BAOH+ O.OOOOE+OO SR++ O.OOOOE+OO SROH+ O.OOOOE+OO LI+ 0.1433E-03 LlOHO 0.l526E-08 lISO~- 0.9~3lE-06 

H~SIO~ 0.3180E-03 H3SIOit 0.2181E-0~ H2SIOit 0.5719E-01 Al+++ 0.l86lE-IS ALOH++ 0.7028E-15 AlOHl+ 0.4064E-11 
ALOHIt- 0.3719E-06 ALSO"+ 0.2016E-18 AlS042 0.2522E-19 FE+++ O.OOOOE+OO FEOH+. O.OOOOE+OO FEOH2+ O.OOooE+OO 
FEOH30 O.OOOOE+OO FEOH4- O.OOOOE+OO FECL++ O.OOOOE.OO FECL2+ O.O·OOOE+OO FECL30 O.OOOOE+OO FESO~+ O.OOOOE+OO 
FE++ O.OOOOE+OO FEOH+ O.OOOOE+OO FEOHlO O.OOOOE+OO FEOOH- O.OOOOE+OO FESO~O O.OOOOE+OO HH~+ O.OOOOE+OO 
NH3AQ O.OOOOE+OO NHltSO~ O.OOOOE+OO H03- O.OOOOE+OO H+ 0.4588E-08 H2S040 0.4639E-20 HSOIt- O.941t5E-09 
HCLO 0.9313E-16 H2SAQ O.OOOOE+OO HS- O.OOOOE+OO s-- O.OOOOE+OO BR- o.OOOQE+OO H38030 0.1t2l5E-0~ 
H2803- 0.8690E-05 H2C03. 0.4590E-05 OUQ O.OOOOE+OO 

INDIVIDUAL SPECIES ACTIYITIESC-LOG ACTIVITY) 

OH 5.21t C03-- 5.10 HC03- J.25 504- 2.82 CL- 2.05 CA++ 3.64 CAOH+ 7.45 
CAC030 5.~6 CAHCOJ 5.72 CASOItO It. 11 I1G++ 5.27 KGOH+ 8.21t I1GC030 7.32 HGHC03 7.42 
HGS 040 5.82 HA+ 1.86 NAC03- 5.45 NAHC03 5.36 HAS04- 3.93 NACLO 5.51 K+ 3.85 
I(SO"- 5.75 KCLO 7.49 SA++ -99.99 BAOH+ -99.99 SR++ -99.99 SROth -99.99 LI+ 3.90 
LIOHO 8.81 lIS0lt- 6.06 H"SIO", 3.oIe2 HJSIOt 4.72 H2S 104 7.48 Al+.+ 19.19 ALOH+· 15.39 
ALOH2+ 11.45 ALOH+- 6.49 ALS04+ 18.76 ALSO~2 19.66 FE.++ -99.99 FEOH++ -99.99 FEOH2+ -99.99 
FEOH3 -99.99 fEOH4- -99.99 fECL++ -99.99 FECLZ+ -99.99 HeLlO -99.99 fESOlt+ -99.99 fE++ -99.99 
FEOH+ -99.99 FEOH20 -99.99 FEOOH- -99.99 FE So itO -99.99 NH4+ -99.99 NHJAO -99.99 HHItSO~ -99.99 
NOl- -99.99 H+ 8.39 H2S040 20.33 HSOIt- 9.09 HCLO 10.03 H2SAQ -99.99 HS- -99.99 
S-- -99.99 BR-- -99.99 H38030 4.37 H2803- 5.13 H2C03 5.llt 02AQ -99.99 

MINERAL SATURATIOH INDICES 

ADULARIA -0.87 ALBITE -1.31 ANHYORIT -1.81 ANORTHIT -~.61 ARAGONIT -0.45 8ARITE -99.99 BOEHI11 TE 
BRUCITE -4.37 CALCITE -0.18 CA-HONT -1.66 CELESTIT -99.99 CHAlCEON -0.02 CHLORITE -2.~] DOLOI1ITE 

-1.84 
-1.87 

GIB8SITE -2.'>5 GEOTHITE -99.99 GR IEGIH -99.99 GYPSUH -1.8~ HAlITE -5.51 HALLOYST -5.00 HEHAn TE -99.99 
HUNTITE -8.65 HYOTOHAG -6.36 ILLITE -1.77 UOL INIT -1.03 K-MICA -3.1l I1ACKINAW -99.99 HAGHESIT -1.9b 
HAGNET IT -99.99 HIRA8ILT -5.9~ NESQUEHO -5.04 PHLOGOPT -4.35 PYRITE -99.99 PYROPHYL -1.01 QUARTZ 0.42 
SIDERITE -99.99 STRONTNT -99.99 TALC 0.10 THENARDT -b.31t WITHERIT -99.99 

SILICA SATURATION INDICES 

-LOG H"SIO~O 3."2 QUARTZ 0.40 CHALCEDONY 0;03 A-CRIST08ALITE -0.2J AMORPHOUS -1.29 
N 
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TI HE 026W83 LOCATION 0-08-26-20AC06 

ALKALI N Ill) INPUT DATA (HOLES PER LITER Of SOLUTION: EQUIVALENTS PER LITER FOR 
CATOT 0.6986E-03 HGTOT 0.9~00E-OS HATOl 0.18~9E-Ol KTOT 0.1355E-03 
SO~TOT 0.3019E-02 ALTOT 0.3715E-06 fETOT O.OOOOE.OO SRTOT O.OOOOE+OO 
H03TOT O.OOOOE.OO 5102TOT 0.3&61E-03 BTOT 0.4625E-0~ BRTOT O.OOOOE+OO 

CLTOT 0.1337E-01 
BATOT O.OOOOE.OO 
H2STOT O.OOOOE+OO 

ALK 0.5100:-03 
LITOT 0.1729E-03 
NH~TOT O.OOOOE+OO 

PH - 8.56 PE - 99.99 TEHP - 31.700EG C DENSITY - 1.000GH/CC 
-LOG(PC02t = ~.13 -LOGIP02J: 99.99 -LOGIPCH4): 99.99 
IONIC STRENGTH = 0.02304 TOTAL OISS SOLIDS - 1~28GH/LIIER SOLH TOTAL INORG CARBON MOLALITY - 0.4~58E-03 
ION BALANCE ERROR r 0.75PERCENT CATION EXCESS = 0.2943E-03(CHARGE*MOLfS) H20 ACTIVITY = 0.9994 

INDIVIDUAL SPECIES HOLALITIES 

OH- 0.8054£-05 C03-- 0.1271E-04 HC03- 0.~179E-03 S04-- 0.2753E-02 CL- 0.1338E-Ol CA.+ 0.5630£-03 
CAOH. 0.6952£-07 CAC030 0.4207E-05 CAHC03 0.1656£-05 CA5040 0.1104E-03 HG++ 0.8134£-05 HGOH+. 0.0678£-08 
HGC030 0.3049£-07 HGHC03 0.2lt17E-01 HGS040 0.1311E-05 NA· 0.183"£-01 NAC03- 0.3744E-05 MAHC03 0.3210E-05 
HAS04- 0.1555£-03 NACLO 0.4523E-05 K+ 0.13~0£-03 KSOIt- 0.1601£-05 KCLO 0.3413£-07 BA •• O.OOOOE.OO 
BAOH+ 0.0000£+00 SR++ O.OOOOE+OO SROH+ O.OOOOE+OO LI+ 0.1720E-03 LIOHO 0.2052E-08 LlS0~- 0.11~E-05 

H4S101t 0.3.07E-03 H]SIO~ 0.2587E-O~ HlSI04 0.7697E-07 AL··+ 0.7829E-19 AlOH •• 0.3~03E-15 ALOHZ+ 0.2403E-l1 
ALOH~- 0.3120E-06 ALS04. 0.6030E-19 ALS042 0.1019E-19 FE+++ O.OOOOE+OO FEOH++ O.OOOOE+OO F£OH2+ O.OOOOE+OO 
fEOH30 O.OOOOE+OO FEOH~- O.OOOOE+OO FECL++ O.OOOOE+OO FECL2+ O.OOOOE+OO fECL30 O~OOOOE+OO FES04+ O.OOOOE.OO 
FE+. O.OOOOE+OO fEOH+ O.OOOOE+OO fEOH20 O.OOOOE+OO fEOOH- O.OOOOE+OO FES040 O.OOOOE+OO HH4+ O.OOooE+OO 
NH3AO 0.0000£+00 NH4S04 O.OOOOE+OO H03- O.OOOOE+OO H· 0.3120E-06 H2S0~0 0.187ltE-20 HS04- 0.6C9U-09 
HCLO 0.b09~E-16 H2SAO 0.0000£.00 HS- O.OOOOE+OO S-- O.OOOOE·OO BR- O.OOOOE .00 H3B030 0.3580E-04 
H2B03- 0.1051E-04 H2C03* 0.2039E-05 02AQ O.OOOOE+OO 

IHDIYIDUAL SPECIES ACTIVITI£St-LOG ACTIVITY) 

OH 5.H. C03-- 5.11t HC03- 3.41t SO~-- 2.61 CL- 1.94 CA·+ 3.48 tAOH. 1.ZZ 
CAC030 5.]7 CAHC03 5.79 CAS040 3.95 HG++ 5.33 HGOH. Ih23 HGCO]O 7.44 HGHC03 1.·()8 
tiGS 0'\0 5.8d HA. 1.80 HAC03- 5.it9 NAHC03 5.49 HASO~- 3.87 NACLO 5.31t K. 3.94 
KS04- OJ.84 KCLO 7.'0 SA.+ -99.99 BAOH+ -99.99 SR++ -99.99 SROH+ -99.99 Ll+ 3.83 
LIOHO 8.69 US04- 6.00 H~S 104 3.47 H3S I Olt 4.65 H2SI04 1.36 AL··· 19.59 ALOH++ 15.72 
ALOH2+ 11.68 ALOH4- 6.lt9 ALSO,,+ 19.16 ALS04l 20.06 FE++. -99.99 FEOH+. -99.99 FEOH2. -99.99 
fEOH3 -99.99 fEOH~- -99.99 FECL+· -99.99 FECL2+ -99.99 HCL30 -99.99 FES04+ -99.99 fE+. -99.99 
fEOH+ -99.99 FEOH20 -99.99 fEOOH- -99.99 FES040 -99.99 NH4· -99.99 HH3AO -99.99 NH4SO't -99.99 
10103- -99.99 l* 8.St> H2S040 20.72 HSO~- 9.26 HCLO 16.21 H2SAO -99.99 HS- -99.99 
S-- -99.99 BR-- -99.99 H3BO)0 ~.~4 H2B03- 5.06 H2C03 5.09 02AO -99.99 

HINERAL SATURATION IHDICES 

ADULARIA -0.90 AL B ITE -1.23 ANHYDRIT -1.01 AHORTHIT -4.~3 ARAGONIT -0.35 BARITE -99.99 BOEHHITE 
BRUCITE -4.26 CALCITE ~0.O9 CA-HOHT -1.71 CELESTIT -99.99 CHALCEDH -O.O~ CHLORITE -1.66 DOLOHITE 

-1.91 
-1.90 

G IBBSI TE -l.bl GEOTHITE -99.99 GR IEGlTE -99.99 GYPSUH -1.68 HAll TE -5.31t HALL;)YST -5.1'1 HEHATl TE -99.99 
HUNTITE -9.00 HY'DTOI1AG -8.72 ILLITE -1.86 KAOllNIT -1.15 K-HICA -3.25 HACKIHAW -99.99 HAGNESIT -2.11 
HAGNET IT -99.99 H IRASIL T -5.70 HESQUEHO -5.17 PHLOGOPT -It. 26 PYRI TE -99.99 PYROPHYL -1.54 QUAkTZ 0.41 
S IDERlTE -99.99 STROHTNT -99.99 TALC 0.53 THENAROT -6.22 WITHERIT -99.99 

SILICA SATURATION IHDICES 

-LOG H4SIOitO 3.41 QUARTZ 0.39 CHALCEDONY 0.01 A-CRISTOBALITE -0.24 AMORPHOUS -1.31 /' 



Art .. UMli~, 
, , 

TITLE 027\H13 LOCATION 0-08-26-20ACOB 

AL K All H Ill) INPUT DATA {HOLES PER LITER OF SOLUTION: EQUIVALEHTS PER LITER fOR 
CATOT O.5~89~-03 HGTOT 0.B200E-OS NATOT 0.193bE-01 KTOT 0.1218E-03 
S04TOT 0.3b~4f-02 AlTOT 0.3715E-06 FETOT O.OOOOE+OO SRTOT O.OOOOE+OO 
N03TOT O.OOOOE+OO SI02TOT 0.4320E-03 BTOT 0.6938E-04 BRTOT O.OOOOE.OO 

CLTOT 0.1199E-Ol 
BATOT O.OOOOE+OO 
H2STOT O.OOOOE+OO 

ALK 0.7300E-03 
LITOT 0.1813E-03 
NH~TOr 0.0000£+00 

PH = 8.82 PE ~ 99.99 TEMP = 18.00DEG C DENSITY z I.OOOGH/CC 
-LOG«PC02) 4.21 -lOGfP02} = 99.99 -LOGtPCH4) z 99.99 
IONIC STRENGTH - 0.Olj19 TOTAL DISS SOLIDS - l.jlGH/LITER SOLN TOTAL IHORG CARBOH HOLALITY - 0.5711E-03 
ION BALAHCE ERROR: 1.96PERCENT CATION EXCESS = 0.78l7E-03tCHARGE*HOLES) HlO ACTIYITV a 0.9994 

INDIVIDUAL SPECIES HOLALITIES 

OH- 0.1990E-04 C03- 0.307-\E-0~ HC03- 0.5133E-Q3 S04-- 0.3342E-02 CL- O.llOOE-OI CA++ O.437oE-03 
CAOH+ O. n08E-Oo CAC030 0.8449E-OS CAHCOl 0.1928E-OS CAS040 0.1010E-03 HG+. 0.6705E-OS HGOH++ O.1426E-07 
HGC030 0.lbl4E-07 HGHC03 0.l519E-07 HGS040 0.1330E-Q5 NA+ O.l91bE-Ol NAC03- 0.1139E-O't NAHC03 0.'t093E-OS 
NASO~ 0.1997E-03 NACLO 0.4l08E-05 K+ O.ll59E-03 KS04- O.lOO7E-05 KCLO 0~28'HE-01 8A++ O.OOOOE+OO 
BAOH+ O.uOOOE+OO SR++ O.OOOOE+OO SROH+ O.OOOOE+OO LI+ 0.1860E-03 LlOHO 0.6080E-08 LlS04- O.1506E-05 
H4SI04 0.3709E-03 H3SI04 0.6l28E-04 HlSI04 0.Sl65E-06 AL++. 0.2679E-lO ALOH+. 0~l971E-16 ALOHZ+ 0.'t895E-ll 
AlOH4- 0.3720E-06 ALSO~+ 0.3408E-20 ALSO~2 0.5l80E-21 FE+++ O.OOOOE+OO FEOH++ O.OOOOE+OO FEOHl. O.OOOOE+OO 
FEOH30 O.OOOOE+OO FEOH4- O.OOOOE+OO FECL++ O.OOOOE+OO FECLl+ O.OOOOE+OO FECL30 O.OOOOE+OO FESO~. O.OOooE.OO 
FE++ O.OOOOE+OO FEOH+ O.OOOOE+OO FEOH20 O.OOOOE+OO FEOOH- O.OOOOE+OO FES040 O.OOOOE+OO NH4+ O.OOOOE+OO 
NH3AQ O.OOOOE+OO HH4S04 O.OOOOE+OO 1>103- O.OOOOE+OO H+ O.1719E-08 HlS040 0.6S12E-21 HS04- 0." S61E-09 
HeLO 0.-\564E-16 H2SAQ O.OOOOE+OO HS- O.OOOOE·+OO S-- O.OOOOE·OO 8R- O.OOOOE+OO H38030 0.4401E-04 
H1B03- 0.l5~6E-04 HlCOJ* 0.lJ33E-05 OlAQ O.OOOOE+OO 

INDIYIDUAL SPECIES ACTIVITIESI-LOG ACTIVITY) 

OH 't.17 C03- 4.71 HC03- 3.35 SO't-- l.73 CL- 1.99 CA++ ·3.61 CAOH+ 6.95 
CACOJO 5.07 CAHC03 S.78 CAS040 3.99 HG+· 5.42 HGOH+ 7.91 HCC030 7.1l HGHe03 1.67 
HGSO'tO ').61 NA+ 1.·76 NAC01- 5.01 MAHC03 5.39 NASO~- 3.7b NACLO ·5.37 K+ 3.97 
KS04- 5.76 KCLO 7. 'jlt BA++ -99.99 8AOH+ -99.99 SR++ -99.99 SROH+ -99.99 LI+ 3.79 
L IOHO 8.21 LlS04- 5.89 H4SI04 3.43 H3S 104 4.27 H2SI04 6.S3 Al+++ ll.07 AlOH++ 16.78 
ALOHZ+ 12.37 ALOH4- 0.5.0 AlSO't+ 20.53 ALS04l 21.34 FE+·+ -99.99 FEOH++ -99.99 FEOHZ+ -99.99 
FEOH3 -99.99 FEOH4- -99.99 FECL++ -99.99 FECLZ+ -99.99 FECllO -99.99 fESO't+ -99.99 FE·+ -99.99 
FEOH+ -99.''N FEOHlO -99.99 FEOOH- -99.99 FES040 -99.99 HH4+ -99.99 NH3AQ -99.99 NH4SO't -99.99 
N03- -99.99 H+ 8.62 H2S0't0 21.07 HS04- 9.41 HCLO 16.34 HZSAQ -99.99 HS- -99.99 
S-- -99.99 BR-- -99.99 H3S030 4.35 H2B03- 1t.67 HlC03 5.87 OZAQ -99.99 

HINERAL SATURATION INDICES 

ADULAR IA -l.ll ALBITE -1.35 ANHYDR IT -1.08 ANORTHIT -4.bo ARAGONIT -0.07 BARITE -99.99 BOEHHITE 
BRUC ITE -3.S1 CALCITE 0.20 CA-HONT -2.75 CELESTIT -99.99 CHAlCEON -O.OS CHLORITE 0.4Z DOLOHITE 

-l.33 
-1.l8 

GIBBSITE -3.05 GE OTH IT E -99.99 GRIEGITE -99.99 GYPSUH -1.72 HALITE -5.38 HALLOYST -6.03 HEHATITE -99.99 
HUNTlTE -7.62 HYDTOHAG -6.90 ILLITE -2.62 KAUllNIT -2.08 K-HICA -4.36 I1ACKltUW -99.99 HAGNESIT -1.75 
HAGNETIT -99.1)9 I1IRABILT -5.77 HESQUEHO -4.'33 PHLOGOPT -2.08 PYRITE -99.99 PVRllPHYL -1.91 QUARTZ 0.39 
SIDERITE -99.99 STRONTNT -99.99 TALC 2.33 THENARDT -6.10 141 THE R IT -99.99 

SILICA SATURATION INDICES 

-LOG H4SI040 3.43 OUARTZ 0.37 CHALCEDONY 0.00 A-CRISTOBALITE -0.25 AMORPHOUS -1.31 ---



_.)Anr, lUM!l, £0 

T lTLE 0261483 LOCATIOM 0-06-26-20A088 

ALKALINITY) INPUT DATA (MOLES PER _LITER OF SOLUTION: EQUIVALENTS PER LITER fOR 
CATOT 0.1647E-03 HGTOT 0.bI70E-04 HATOT 0.1131E-Ol KTOT 0.1276E-03 
S04TOT 0.10~lE-02 ALTOT 0.7430E-06 FETOT O.OOOOE+OO SRTOI O.OOOOE+OO 
H0310T O.OOOOE+OO SI02TOT 0.2829E-03 8TOT 0.6012E-04 BRIOT O.OOOOE+OO 

CLTOT 0.513~t-02 
BATOT O~OOOOE+OO 
H2STOT O.OOOOE+OO 

ALK O.2910E-02 
LI TOT o. 36-91E-0'o 
HH4TOl O.OOOOE+OO 

PH: 8.45 PE z q9.99 TEMP ~ l'o.80DEG C DENSITY: 1.000GH/CC 
-LOGIPCOl' 3.24 -LOG(POl) z 99.99 -LOGIPCH'o): 99.99 
IONIC STRE"GTH = 0.01211 TOTAL DISS SOLIDS :- O.75GH/LITER SOLN TOTAL INORG CARBON HOLALITY = 0.2644E-02 
ION BALANCE ERROR = 8.27PERCEMT CAliON EXCESS - 0.1807E-02(CHARGE~HOLES' H20 ACTIVITY - 0.9996 

INOIVIDUAL SPECIES HOLALITIES 

OH- 0.3l21E-05 C03-- 0.4990E-04 HC03- 0.2145E-02 S04-- 0.9875E-03 CL- 0.5131E-02 CA++ 0.1-\51E-03 
CAOH+ 0.131.3£-08 CAC030 0.~309E~05 CAHC03 0.2663E-05 CASO'oO 0.1218(-04 HG++ 0.5548E-04 H(;(}H-" 0.1829E-07 
MGC030 0.1113E-05 HGHC03 0.1161E-05 HGS040 0.3912E-05 NA+ 0.112bE-01 NAC03- O.b669E-0,) NAH~03 0.1392E-04 
NAS04- 0.3745E-04 HACLO 0.1151E-05 K+ 0.1273E-03 KS04- 0.5638E-06 KCLO 0.IH9E-07 810.+ O.O(lOOE+OO 
BAOH" O.OOOOE+OO SR+. O.OOOOE·OO SROH+ O.OOOOE+OO LI+ 0.3883E-04 LlOHO O.lS30E-09 LISO~- 0.1082E-06 
H4SI04 0.21)0£-03 H3SI04 0.1007E-0~ Hl5104 0.7825E-06 Al.++ 0.3025E-17 AlOH •• 0.5366E-14 AlOH2* O.le70E-I0 
ALOH4- 0.1~3SE-Oo AlSO~+ 0.14 13E-11 ALSO'o2 0.7131E-19 FE· ++ O.OOOOE+OO FEOHu O.OOOOE+OO FEOHl+ O.OOooE+OO 
FEOH30 O.OOOOE+OO fEOH~- O.OOOOE+OO FECl++ O.OOOOE+OO FECl2+ 0.0000£+00 fECL30 O~OOOOE+OO fES04+ O.OOOOE+OO 
FE+" O.OOOOE+OO fEOH" O.ooOOE+OO FEOH20 O.OOOOE+OO fEOOH- O.OOOOE+OO FESO~O O.OOOoE.OO HH4. O.OO(lOE+OO 
HH3AQ 0.0000£+00 HH4S04 _O.OOOOE+OO H03- O.OOOOE"OO H" 0.3912E-08 H2S040 0.7899E-21 HS04- 0.2435E-09 
HCLO 0.1261E-16 H2SAQ O.ooOOE"OO HS- O.OOOOE+OO $-- O.OOOOE+OO BR- O.OOOOE+OO H3B030 0.5081E-04 
HZB03- 0.9353E-05 H2C03. 0.1961E-04 OlAQ O.OOOOE+OO-

IHDIYIDUAl SPECIES ACTIVITIESt-lOG ACTIVITY) 

OH 5.55 C03-- 4.49 HC03- 2.61 S04-- 3.l0 tl- 2.34 CA.+ 4.02 CAOH+ 8.18 
(A(030 5.36 CAHt03 5.62 CASO~O 4.91 HG++ ~.44 HGOH· 7.78 I1GC030 5.95 ""He03 5.98 
HGS040 5.40 HA+ 2.00 I'IAC03- 5.22 NAHC03 ~.80 HA504- 4.47 HACLO ':).910 K. 3.94 
KS04- 6..30 KCLO 1.81 BA++ --99.99 BAOH+ -99.99 SR++ -99.99 SROH+ -99.99 ll+ It. 46 
LIOHO 9.61 LI S04- 7.01 H4SIO"t 3.56 H3S10't 5.05 H2SI04 8.29 AL++· 17.90 ALOH.+ 14.46 
ALOHZ+ 10.76 At.OH4- 6.18 ALS04+ 17.90 ALS042 19.19 FE .. + .. -99.99 FEOH++ -99.99 fEOH2+ -99.99 
F EOH3 -99.99 FEOH4- -99.99 FECl". ~99.99 FECLZ+ -99.99 HCllO -99.99 fESUlt+ -99.99 FE++ -99.99 
FEOH+ -99.99 fELJH20 -99.99 FEOOH- -99.99 fES040 -99.99 MH~+ -99.99 NH3AQ -99.99 NH4S04 -99.99 
1'103- -99.99 H+ 8.lt5 H2S040 21.10 HSOlt- 9.66 HClO 16.90 H2SAO -99.99 HS- -99.99 
S-- -99.99 BR-- -99.99 H3B030 4.29 HlB03- 5.09 H2C03 4.11 02AQ -99.99 

MIHERAL SATURATIOH INDICES 

ADULARIA -0.2l ALBITE -0.65 ANHYDR IT -2.68 AHORTHIT -It.16 ARAGON IT -0.30 BAR IT E -99.99 BOEHHI TE 
BRU(ITE -4.14 CALCITE -O.Olt CA-HOMT -0.02 CELESH I -99.99 (HALCEON -0.04 CHLORITE 0.95 DOL OMI TE 

-1.1S 
-0.43 

GIBBSITE -1.19 GEOTHITE -99.99 GR lEGlTE -99.99 GYPSUH -2.62 HALITE -5.92 HALLOVST -3.54 HEHATITE -99.99 
HUIHlTE -4.81 HYOTOl'1AG -4.54 ILL ITE 0.05 KAOL It'll I 0.56 K-HICA -0.94 HACKIMAIi -99.99 KAGHESlT -0.69 
HAGNETIT -'19.99 MIRABILT -6.07 NESQUEHO -3.7l PHLOGOPT -3.93 PYRITE -99.99 PYROPHYL -1.01 QUARTZ 0.105 
SIOERIfE -99.'19 STROtHNT -99.99 TALC 1.41 THENARDT -7.01 WITHERIT -99.99 

SILICA SATURATION INDICES 

-LOG H4SIOlt0 1. ')6 OUARTZ 0.42 CHALCEDONY 0.02 A-CRISTOBALITE -0.l5 AI"IORPHOUS -1.32 -----



~I'L "Illr:f, ,j 

TITLE 029\01113 LOCATION D-08-2b-ZOADCC 

INPUT DATA (HOLES PER LITER OF SOLUTION: EQUIVALENTS PER LITER FOR 
CATOT 0.lbQ7E-03 MGTOT 0.4Q40E-04 NATOT 0.1109E-Ol KTOT 0.1330E-03 
S04Tor 0.l73~E-02 ALTOT O.OOOOE.OO FETOT O.OOOOE.OO SRTOT O.OOOOE.OO 
N03TOT O.OOOOE·OO 5I02TOT 0.2 Q 95E-03 BTOT 0.4070E-04 BRTOT O.OOOOE+OO 

PH = 8.43 PE = 99.99 TEHP = 26.50DEG C DENSITY = 1.000GH/CC 
-LOG(PC02J 3.26 -LOG(P02) = 99.99 -LOG(P(H4) = 99.99 

ALKALI N lTY, 
CLTOT 0.4993E-02 
BATOT O.OOOOE.OO 
H2STOT O.OOOOE.OO 

ALK 0.2590E-02 
LITOT 0.l7~7E-04 

I'!H4TOT 0 .OOOOE .00 

IONIC STRtNGTH = 0.01313 TOTAL DISS SOLIDS = 0.79GH/LITER SOLN TOTAL INORG CARBOI'! HOLAlITY = 0.2534E-02 
ION BALANCL ERROR = 2.85PERCENT CATION EXCESS = 0.6415E-OJ(CHARGE*HOlES) H20 ACTIVITY = 0.9996 

INDIVIDUAL SPECIES HOlAlITIES 

OH- 0.Y,OeE-05 C03- O.'t't't'tE-04 HCOJ- 0.2445E-02 S04-- 0.1653E-02 Cl- 0.4996E-02 CA.+ 0.1438E-03 
CAOH. 0.71165E-08 (AC030 0.3821E-05 CAHC03 0.2429E-05 CAS040 0.1919E-04 HG.+ 0.4283E-Olt HGOH •• 0.15't6E-07 
HGC030 0.7616E-06 HGHC03 0.1951E-06 HGS040 0.5031E-05 I'!A· 0.1102E-Ol HA(03- 0.6234E-05 NAHCOl 0.1204E-04 
NAS04- 0.6103E-04 NA(LO 0.lOa7E-05 K+ 0.1321E-03 KS04- 0.9922E-06 KClO 0.1349E-07 BA.+ O.OOOOE+OO 
IlAOH+ 0.000010.00 SR.+ 0.000010+00 SROH+ O.OOOOE+OO LI+ 0.3733E-04 lIOHO 0.1665E-09 lISO't- 0.1714E-06 
~4SI04 0.2866E-03 H3SI04 0.1112E-04 H2SIOit 0.1017E-07 Al+++ O.OOOOE+OO AlOH+. O.OOOOE+OO AlOH2. O.OCOOE.OO 
AlOH4- O.OOOOE.OO AlSO~. O.OOOOE+OO AlS042 O.OOOOE+OO FE+.+ O.OOOOE+OO FEOH++ O.OOOOE.OO FEOH2+ O.OOOOE+OO 
FEOH30 0.0000£+00 FEOH4- O.OOOOE+OO FECl++ O.OOOOE+OO FEClZ+ O.OOOOE+OO FECL30 O.OOOOE+OO FES04+ O.OOOOE+OO 
FE ++ 0.000010+00 fEOH+ O.OOOOE+OO FEOH20 O.OOOOE.OO FEOOH- O.OOOOE+OO FES040 O.OOOOE.OO NH4+ O.OOCO£+OO 
NH3AQ O.OOOOE+OO NH4S04 O.OOOOE.OO H03- O.OOOOE+OO H+ 0.4109E-08 H2S040 0.1570E-20 HS04- 0.4423E-09 
HCLO 0.1528E-16 H2SAQ O.OOOOE+OO HS- O.OOOOE+OO S-- O.OOOOE+OO BR- O.OOOOE +00 H3B030 ~.3445E-04 
H2B03- 0.6282E-OS H2C03* 0.1784E-04 OZAQ O.OOOOE+OO 

INDIVIDUAL SPECIES ACTIVITIES(-lOG ACTIVITY) 

OH 5.52 C03-- It.S'> HCIl3- 2.66 S04- 2.98 Cl- l.35 CA++ 4.04 CAOH+ 8.15 
CAC030 5.'t2 CAHC03 5.66 CAS040 4.70 HG++ 4.56 HGOH+ 7.86 I1GC030 6.1l HGHC03 6.15 
HGS040 5.JO NA· Z.Ol NAC03- 5.25 NAHC03 4.92 NASOIt- 4.26 HAClO 5.96 K+ 3.93 
I(S04- 6.05 KCLO 1.87 BA++ -99.99 BAOH+ -99.99 SR++ -99.99 SROH+ -99.99 lI+ 4.48 
lIOHO 9.78 LIS04- 6.82 H4SI04 3.54 H3S I 04 5.00 H2S I Olt 8.19 Al·++ -99.99 AlOH++ -99.99 
AlOH2+ -99.~9 AlOH4- -99.q9 ALS04+ -99.99 AlSO't2 -99.99 FE +++ -99.99 FEOH++ -99.99 FEQH2+ -99.99 
FEOH3 -99.99 FEOHIt- -99.9Q FECL++ -99.99 FECl2+ -99.99 FECl30 -99.99 F ESOIt+ -99.99 FE++ -99.99 
FEOH+ -99.99 FE OH20 -99.99 FEOOH- -99.99 fES040 -99.99 NH4. -99.99 NHlAQ -99.99 NH4S0't -99.99 
N03- -99.99 H. 6.43 H2S040 20.80 HS04- 9.40 HClO 16.81 H2SAQ -99.99 HS- -99.99 
S-- -99.99 BR-- -99.99 HVIO 30 4.46 H2803- 5.26 HZC03 4.75 02AO -99.99 

HINERAl SATURATION INDICES 

ADULARIA -9'l.99 ALBITE -99.99 ANHYOR IT -2.45 AHORTHIT -99.99 ARAGONIT -0.36 BARITE -99.99 BOEHMITE -99.99 
BRUCITE -4.19 CALCITE -0.10 CA-HONT -99.99 CElESHT -99.99 CHAlCEDN -0.03 CHLORITE -99.99 OOlOMI IE -0.61t 
GI BBSIlE -99.99 GEOTHITE -99.99 GR IEGITE -99.99 GYPSUM -2.41 HAll TE -5.95 HALlOYST -99.99 HEI1ATl TE -99.99 
HUNTITE -5.30 HYDTOHAG -5.00 ILL HE -99.99 KAOLINIT -99.99 K-HICA -99.99 MACKINAW -99.99 HAGNES( T -0.84 
HAGNET IT -99.99 ~IRABILT -S.9S NESOUEHO -3.88 PHLOGOPT -99.99 PYRI IE -9q.99 PYROPHYl -99.99 QUARTZ 0.44 
SIDERITE -99.99 5TRONTHT -99.q9 TALC 1.16 THENA~DT -0.81 HITHERIT -99.99 

SILICA SATURATION INDICES 

-lOG H4SI040 3.54 QUARTZ 0.42 CHALCEDONY 0.03 A-CRISTOBALI IE -0.24 AHORPHOUS -1.31 ---



1PLf 'fH: P 

T I TU 030W83 LOCATIUN D-OB-2b-18ABDD 

INPUT DATA (HOLES PER LITER Of SOLUTION: EQUIVALENTS PER LITER FOR ALKALINITY) 
CATOT 0.q~80E-04 HGTOT 0.4900E-05 NATOT 0.1196E-01 KTDT O.8~40E-04 CLTOT 0.63~7E-02 
S04TOT 0.1457f-02 ALTOT 0.74)OE-06 FfTOT O.OOOOE+OO SRTOT O.OOOOE+OO BATOT O.OOOOE+OO 
N03TOT O.OOOOE+OO SI02TOT O.4326E-03 BTOT 0.4625E-04 8RTOT O.OOOOE+OO H2STOT O.OOOOE+OO 

ALK 0.2080E-02 
LITOT 0.72C5E-04 
NH4TOT O.OOOOE+OO 

PH = 6.92 PE ~ 99.99 TEMP - 37.20DEG C DENSITY = 1.000GH/CC 
-LOG(PC02) 3.85 -LOG(P02) = 99.99 -LOG(PCH~): 99.99 
IONIC ST~fNGTH = 0.01329 TOTAL DISS SOLIDS = 0.80GH/lITER SOLN TOTAL INORG CARBON HOLALITY = 0.1620E-02 
ION BALANCE ERROR = ~.18PERC~NT CATION EXCESS = 0.9194E-03(CHARGE.MOLES) H20 ACTIYITY 2 0.9996 

INDIVIDUAL SPECIES HOlALITIES 

OH- 0.226810-04 C03-- 0.1128E-OJ HCOJ- 0.1658E-02 SO~-- 0.1369E-02 Cl- 0.6351E-02 CA •• 0.7726E-04 
CAOH+ 0.)Q04E-07 CACOJO 0.683~E-05 CAHC03 0.1215E-05 CAS040 0.9532E-05 HG •• 0.1tl8~E-05 "GOH •• 0.11J7E-07 
MGCOJO 0.2176£-06 HGHCOJ 0.5605£-07 HGS040 0.435JE-06 NA+ 0.1188E-01 NACOJ- 0.282JE-04 NAHCOJ 0.8748E-05 
NAS04- 0.562~E-04 NACLO 0.1479E-05 K. 0.8381E-04 KSO~- 0.6254E-06 KClO 0.106lE-07 8A •• O.OOOOE.OO 
BAOH+ O.OOOOE.OO SR"'+ O.OOOOE+OO SROH+ O.OOOOE ... OO LI'" 0.7183E-04 1l0HO 0.2829E-08 lISO~- 0.27~2E-Oo 

H~SI04 0.3617E-03 H3SI04 0.7121E-04 H2SI04 0.6406E-06 Al+++ 0.21l9E-20 ALOH++ 0.3064E-16 AlOHl+ 0.66~6E-IZ 
ALOH~- 0.7~36E-06 ALS04. 0.1523E-20 ALS042 0.1110E-21 FE+++ O.OOOOE+OO FEOH++ O.OOOOE.OO FEOHZ. O.OOOOE+OO 
FEOH30 O.OOOOE"'OO fEOH4- O.OOOOE+OO FECl+. O.OOOOE+OO FECl2+ O.OOOOE+OO FECl30 O.OOOOE+OO FESO~+ O.OOOOE.OO 
FE++ O.OOOOE+OO FEOH+ O.OOOOE+OO FEOH20 O.OOOOE+OO FEOOH- O.OOOOE+OO FES040 O.OOOOE.OO NH~+ O.OOOOE+OO 
NH1AQ O.OOOOE+OO NH4S04 O.OOOOE+OO N03- O.OOOOE+OO H+ 0.1333E-08 H2S040 0.2438E-21 HS04- 0.1617E-09 
HCLO 0.18~3E-16 H2SAQ O.OOOOE.OO HS- o .OOOOE+O 0 s-- O.OOOOE+OO BR- O.OOOOE+OO H3B030 0.27~9E-04 
H2803- 0.1879E-04 H2C03. 0.3553E-05 02AO O.OOOOE·OO 

IHDIVIDUAl SPECIES ACTIVITIES(-lOG ACTIVITY) 

OH 4.69 COJ-- 4.15 HCOJ- 2.83 S04-- 3.06 CL- 2.25 C ...... + 4.31 CAOH+ 7.57 
CAC030 5.16 CAHCOJ 5.96 CASO~O 5.02 HG.+ 5.57 HGOH+ 7.99 HGC030 &.66 HGHC03 7.30 
H GS 040 b.36 N .... 1.98 NAC03- 4.60 NAHC03 5.06 NAS04- 4.28 NAClO 5.83 K. 4.13 
KS04- 6.25 KCLO 7.96 RA++ -99.99 B ... OH'" -99.99 SR+'" -99.99 SROH+ -99.99 LI+ 4.19 
LIOHO 8.55 LI S04- 6.61 H4SI04 3.44 HlSI04 4.20 H2SI04 &.39 Al+++ 21.07 ALOH.+ 16.71 
ALOH2+ 12.23 ALOH4- 6.18 ALS04+ 20.87 ALS042 22.01 FE+++ -99.99 FEOH++ -99.99 FEOH2· -99.99 
HOH3 -99.99 FEOH~- -99.99 FECL.+ -99.99 FECL2+ -99.99 FEClJO -99.99 FESO~+ -99.99 FE++ -99.99 
FEOH+ -99.9<} FEOH20 -99.99 FEOOH- -99.99 FES040 -99.99 NH4+ -99.99 NH3AQ -99.9<} NH4S01t -99.99 
N03- -99.99 H+ 8.92 H2S0~0 21.61 HS04- 9.84 HClO 16.73 H23AQ -99.99 HS- -'19.99 
S-- -99.99 BR-- -99.<H H3R030 4.56 H2B03- 4.79 H2C03 5.45 OlAO -99.99 

HINER ... l SATURATIOH INDICES 

ADULARIA -0.95 "'LBITE -1.2l ANHYDR IT -2.72 ANORTHIT -1t.73 ARAGONIT -0.16 SARlTE -99.99 BOEHHI TE 
BRUCITE -3.')8 CALCITE 0.11 CA-MOtH -2.28 CELESTIT -99.99 CHALCEDN -0.05 CHLOR I TE 0.9J DOLOMITE 

-2.09 
-0.9l 

GIBBSITE -2.80 ~EOTHITE -99.99 GR IEGITE -99.99 GYPSUM -2.75 HAll TE -5.84 HALLOYST -5.55 HEMATITE -99.99 
HUNTITE -6.37 HYOTOHAG -5.57 ILLITE -2.09 KAOLINIT -1.59 K-HICA -3.&9 HACKINAW -99.99 HAGNESIT -1.30 
HAGNETIT -99.99 HI RARIL T -6.45 NESQUEHO -4.38 P Hl OGOPT -1.96 PYRI TE -99.99 PYROPHYL -1.53 oU ... RTZ 0.J9 
SIDERITE -99.99 STRONTNT -99.99 TALC 2.35 THENARDT -6.82 WITHER IT -99.99 

SILICA SATURATION INDICES 

-LOG H4S 1040 3.44 QUARTZ 0.37 CHALCEDONY -0.00 A-CRISTOBALITE -0.26 AMORPHOUS -1.32 --­v-J 



TITLE 03HHI1 LOCATION D-OA-26-18ABDC 

INPur DATA (HOLES PER LITER OF SOLUTION; EQUIVALENTS PER LITER FOR ALKALINITY) 
CATOT 0.1023E-OJ HGTOT 0.5~00E-05 NATDT 0.1318E-01 KTOT 0.9970E-04 eLTOT 0.7391E-02 
)O~TOT 0.1353E-02 ALTOT 0.7430E~06 FETOT O.OOOOE+OO SRrOT O.OOOOE+QO SATOT O.OOOOE+OO 
N03TOT O.OOOOE+OO SI02TOT 0.)661E-0) ETOT 0.5550E-04 BRrOT O.OOOOE+OO H2STOT O.OOOOE+OO 

PH = 8.71 PE: Q9.99 TEHP: 38.900EG C DENSITY = 1.000GH/CC 
-LOG(PC02J 3.54 -LOG(P02) = 99.99 -LOG(PCH4J = 99.99 

ALK 0.2420E-02 
LITOT 0.8647E-04 
NH4TOT O.OOOOE+OO 

IONIC STRENGTH = 0.01439 TOTAL DISS SOLIDS = 0.87GH/LITER SOLN TOTAL INORG CARSON HOLALITY = 0.2227E-02 
ION BALANCE ERROR = 4.13PERCENT CArlON EXCESS = 0.1068E-02CCHARGE*HOLESJ H20 ACTIVITY = 0.9996 

INDIVIDUAL SPECIES HOLALITIES 

OH- 0.1595E-04 
CAOH+ 0.2287E-07 
HGC030 0.2086E-06 
NAS04- 0.5890E-04 
BAOH+ O.OOOOE+OO 
H4SI04 0.3Z39E-03 
ALOH4- 0.7~36E-06 

FEOH30 O.OOOOE+OO 
FE++ O.OOOOE+OO 
NH3AO O.OOOOE+OO 
HCLO 0.4082E-16 
H2B03- 0.1689E-0~ 

C03-
CAC030 
HGHC03 
NACLO 

0.9057E-04 
0.6157E-05 
0.8433E-07 
0.1881E-05 

SR++ O.OOOOE+OO 
H3SI04 0.4253E-04 
ALS04+ 0.6620E-20 
FEOH~- O.OOOOE+OO 
FEOH+ O.OOOOE+OO 
NH4S04 O.OOOOE+OO 
H2SAO O.OOOOE+OO 
H2C03* 0.7137E-05 

HC03-
CAHC03 
HGS040 
1(+ 

SROH+ 
HZSI04 
ALS042 
FECL++ 
FEOH20 
N03-
HS-
02AO 

0.2082E-02 
0.1737E-05 
0.4729E-06 
0.9908E-04 
O.OOOOE+OO 
0.2BHE-0(, 
0.4414E-21 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 

INDIVIDUAL SPECIES ACTIVITIES(-LOG ACTIvITY) 

OH 
CAC030 
I'IGS040 
KS04-
1l0HO 
ALOH2+ 
FEOH3 
FEOH+ 
N03-
S--

4.8'5 
5.21 
6.32 
6.21 
B.61 

n.88 
-99.99 
-99.99 
-9Q.99 
-99.'19 

CO)-­
C~HC03 
NA+ 
KCLO 
lIS04-
ALOH4-
FEOHo\­
FEOH20 
H+ 
BR--

4.25 
5.81 
1.94 
7.83 
6.5/\ 
6.18 

-99.99 
-99.99 

8.71 
-99.99 

HINERAl SATURATION INDICES 

ALBITE -1.43 
CALCITE 0.06 

HC03-
CASOo\O 
NAC03-
BA++ 
H4SID4 
ALS04+ 
FECL ++ 
FEDOH­
H2S040 
H3B030 

2.73 
5.02 
4.63 

-99.99 
3.49 

10.23 
-99.99 
-99.99 

21.19 
4.41 

S04-­
HG++ 
NAHC03 
BAOH+ 
H3SI04 
ALS042 
FECL2+ 
FES040 
HS04-
H2B03-

-2.71 
-2.26 

S04-­
CAS040 
NA+ 
KS04-
LI+ 
AL+++ 
FE+++ 
FECL2+ 
FEOOH­
H+ 
S--

3.10 
5.50 
4.92 

-99.99 
4.1t3 

21.41 
-99.99 
-99.99 

9.65 
4.81t 

0.1285E-02 
O.9489E-05 
0.1309E-01 
0.6B98E-06 
0.862ltE-01t 
0.1025E-19 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
0.1169E-08 
O.OOOOE+OO 

CL­
MG++ 
NAC03-
KCLO 
LIOHO 
AlOH++ 

0.7396[-02 
0.S030E-05 
0.2659E-04 
0.1475E-07 
O. 2't48E -08 
0.1027E-15 

FEOH++ O.OOOOE+OO 
FECl30 O.OOOOE+OO 
FES040 O.OOOOE+OO 
H2S0~0 0.6363E-21 

BR- O.OOOOE+OO 

2.19 
8.07 
4.28 

4.28 
6.68 
5.72 

CL­
MGOH+ 
NAS04-
SR++ 
H2SI04 
FE+++ 
FECL30 
NH4+ 
HCLO 
H2C03 

-99.99 

CA++ 
HGC030 
NACLO 
SROH+ 
AL+++ 
FEOH++ 
FES04+ 
NH3AQ 
H2SAO 
OlAQ 

-99.99 
6.76 

-99.99 
-99.99 
-99.99 

16.39 
5.15 

20.41 
-99.99 
-99.99 
-99.99 
-99.99 
-99.99 

-4.86 -0.22 
-99.99 -0.12 

CA++ 
MGOH++ 
NAHC03 
BA++ 
1I SOIt­
ALOH1+ 
FEOH1+ 
FESOIt+ 
NH4+ 
HS04-
H3B030 

CAOH+ 
I'IGHC03 
K+ 
Lt+ 
ALOH++ 
FEOH2+ 
FE+·+ 
NH4S04 
HS-

-99.99 
-0.33 

0.8't98E-04 
0.9557E-08 
0.1200E-04 
O.OOOOE+OO 
0.2992E-06 
0.1500E-11 
O.OCOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
0.2515E-09 
0.3866E-04 

7.69 
7.13 
1t.06 
't.ll 

16.20 
-99.99 
-99.99 
-99.99 
-99.99 

-1.94 
-0.99 

AOULARIA -1.14 
BRUCITE -3.82 
GIBBSITE -2.67 
HUNTITE -6.43 
I'IAGNETIT -99.99 
SIDERITE -99.9,} 

GE OTHITE -99.99 
HYDTOHAG -5.61 
MIRA'HLT -6.1t8 
STRONTNT -99.99 

ANHYDR IT 
CA-HONT 
GR IEGITE 
ILlI TE 
Nf'SOUEHO 
TALC 

-99.99 

ANORTHI T 
CRESTIT 
GYPSUH 
KAOLINIT 
PI-LOGOPT 
THENARDT 

-2.75 

ARAGONIT 
CHALCEDN 
HAll TE 
K-HICA 
PYRI TE 
WITHERIT 

-5.73 

BARITE 
CHLOR I TE 
HALLOYST 
HACI(INA~ 

PYROPHYL 

-5.40 

80EHMITE 
OOLOMITE 
HEMATITE 
HAGNESlT 
OUARTZ 

-99.99 
-2.16 -1.45 -).61 -99.99 -1.31 
-4.39 -2.79 -99.99 -1.30 0.31 

1.25 -6.78 . -99.99 

SILICA SATURATION INDICES 

-LOG H4S 10"0 3.49 QUAR Tl 0.30 CHALCEDONY -0.07 A-CRISTOBALITE -0.32 AMORPHOUS -1.38 .--. 
l ...... <"~J 



TITLE 032W83 lOCATI8N 0-08-26-17AB8B 

INPUT DATA {HOLES PER LITER OF SOLUTION: EQUIVALENTS PER LITER FOR ALKALINITY) 
CATOT 0.13~lE-02 HGTOT 0.2b32E-03 NATOT O.4196E-Ol KTOT 0.2608£-03 ClTOT 0.26b6E-01 AlK o .9300E-03 
504TOT 0.8068F-Ol ALTOT 0.3715E-06 FETOT O.OOOOE+OO SRTOT O.OOOOE+OO BATOT O.OOOOE+OO LITOT 0.~467E-04 
N03TOT O.OOOOE+OO SI02TOT 0.349~E-03 BTOT 0.1430E-03 BRTOT O.OOOOE+OO H2STOT 0.0000E+00NH4TOT O.OOOOE+OO 

PH = 8.51 PE = 99.99 TEHP = 39.00DEG C DENSITY: 1.000GH/CC 
-LOG(PC02' 3.82 -LOG(P02) r 99.19 -LOGCPCH4) = 99.99 
IONIC STRENGTH = 0.05238 TOTAL OISS SOLIDS = 2.91GH/LITER SOLH TOTAL INORG CARBON MOLALITY = 0.8037E-03 
ION BALANCE ERROR = -0.25PERC~NT CATIOH EXCESS =-0.2224E-03(CHARGE.MOLES) H20 ACTIVITY = 0.9986 

INDIVIDUAL SPECIES MOLALITIES 

OH­
CAOH .. 
HGC030 
NAS04-

O.llOIE-O~ 

0.B60E-06 
0.1293E-05 
0.7291E-03 

BAOH+ O.OOOOE+OO 
H4Sl04 0.3211E-03 
ALOH4- 0.3126E-06 
FEOH30 O.OOOOE+OO 
FE++ 
NH3AO 
HCLO 
H2B03-

O.OOOOE"OO 
O.OOOOE+OO 
0.2277E-15 
0.3573E-04 

C03-­
CAC030 
I1GHC03 
NACLO 
SR++ 
H3SI04 
ALS04" 
FEOH4-
fEOH+ 
NH4S04 
H2SAD 
H2C03· 

0.2516E-04 
0.1094E-04 
0.911 9£-0& 
0.1929E-0~ 

O.OOOOE+OO 
0.2926£-04 
0.1I269E-19 
O.OOOOE .. OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
0.3631E-05 

HC03-
CAHC03 
I1GS040 
K+ 
5ROH+ 
H2SI04 
ALS042 
fECL .. + 
fEOH20 
N03-
HS­
OlAQ 

0.7282E-03 
0.5310E-05 
0.5648E-04 
0.2546£-03 
O.ODOOE+OO 
0.1529E-06 
o .2171E-l 9 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 

INDIVIDUAL SPECIES ACTIvITIESC-lOG ACTIVITY) 

OH "j.O~ C03-- 4.94 HCO]- 3.2Z S04--
CAC030 4.96 CAHC03 5.36 CAS040 3.48 MG+" 
MGS040 4.24 NA+ 1.47 NAC03- 4.85 NAHCO] 
I(SO"'- 5.25 I(CL 0 6.91 SA++ -99.99 BAOH+ 
lIOHO 9.B LIS04- 6.30 H4SI04 3.1t9 H3SI04 
ALOH2+ 11.81 ALOH4- 6.52 ALS04+ 19.17 ALS042 
FEOH3 -99.99 HOH4- -99.99 FECl"+ -99.99 FECL2 .. 
FEOH+ -99.99 FE OH20 -99.99 FEOOH- -99.99 FE S040 
N03- -99.99 H+ 8.51 H2S0't0 ZO.20 HS04-
S-- -99.99 BR-- -99.99 H3B030 3.94 H2B03-

I1INERAl SATURATION INDICES 

S04-­
CA S040 
NA+ 
KS04-
lI+ 
Al+++ 
FE ...... 
HCl2+ 
FEOOH­
H+ 
S--

2.51 
4.02 
4.94 

-99.99 
4.63 

19.75 
-99.99 
-99.99 

6.86 
4.57 

0.6973E-02 
0.3249E-03 
0.4132E-Ol 
0.6865E-05 
0.4419E-04 
0.5023E-19 
O.OOOOE"OO 
O.OOOOE+OO 
O.OOOOE"OO 
0.3641E-06 
O.OOOOE"OO 

Cl-
MGOH+ 
NAS04-

Cl- 0.2873E-Ol 
MG++ 0.2051E-03 
NAC03- 0.1709E-04 
KClO 0.1219E-06 
II OHO 0.7 288E-09 
AlOH++ 0.2570E-15 
FEOH++ O.OOOOE+OO 
FECL30 O.OOOOE+OO 
FES040 O.OOOOE+OO 

H2S040 0.6237E-20 
8R- O.OOOOE "00 

1.64 CA+" 3.3J 
6.78 I1GCO 30 5.86 
1.22 NACLO 4.71 

SR .... -99.99 SROH+ -99.99 
H2SI04 7.16 Al+++ 19.94 
FE .... + -99.99 FEOH++ -99.99 
HCl30 -99.99 fES04" -99.99 
NH4+ -99.99 HH3AQ -99.99 
HClO 15.64 H2SAQ -99.99 
H2C03 5.43 02AQ -99.99 

CA++ 0.1010E-02 
I1GOH++ 0.1976E-06 
HAHC03 0.11Z2E-04 
8A++ O.OOOOE"OO 
lIS04- 0.6075E-06 
AlOHZ+ 0.1879E-l1 
FEOH2+ 
FESO~+ 

HH4+ 
HS04-
H38030 

CAOH+ 
t'lGHCOJ 
K .. 
LI+ 
ALOH+" 
fEOHZ+ 
fE+ + 
NH4S04 
HS-

O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
0.1105E-06 
0.1127E-03 

6.95 
6.13 
3.69 

"." " 15.93 
-99.99 
- 99. 99 
-99.99 
-99.99 

ADULARIA -1.10 AL B ITE -1.29 ANHYDRIT -1.17 ANORTHIT -4.58 ARAGONIT 0.04 BARITE -99.99 BOEHI1I TE -2.08 
BIWCITE -2.74 CALCITE 0.31 CA-HONT -2.47 CELESTIT -99.99 CHALCEON -0.11 CHLOR 1 TE 4.82 DOL 0111 TE 0.06 
GI BBSI TE -2.80 GEOTHITE -99.99 GR IEGI TE -99.99 GYP SUM -1.21 HAll TE -4.72 HAlLOYS T -5.67 HEHATI TE -99.99 
HUNTITE -3.79 HYDTOI1AG -2.3" ILLI TE -2.10 KAOLINIT -1.72 K-I1ICA -3.85 MACKINAW -99.99 I1AGNESIT -0.51 
HAGNETn -99.99 HIRABILT -4.96 NESQUEHO -3.60 Pt-IlOGOPT 0.50 PYRI TE -99.99 PYROPHYL -1.57 QUARTZ 0.32 
SIDERITE -99.99 STRONTNT -99.99 TALC 4.51 THENARDT -5.25 WITHE R IT -99.99 

SILICA SATURATION INDICES 

-LOG H4S10"'0 3.49 QUARTZ 0.30 CHALCEDONY -0.07 A-CRISTOBALITE -0.32 AMORPHOUS -1.38 ,--

\,/J 



\MI'L~ I M H l ~~~~~-~-j 

TITLE 03310183 LOCATION 0-08-26-080CAA 

ALKAL INI TY I INPUT DATA (HOLES PER LITER OF SOLUTION: EOUIVALENTS PER LITER FOR 
CATOT 0.1~Q7E-03 MGTOT 0.1116E-01 NATOT 0.I~B3E-Ol KTOT 0.1790E-0] 
504TOT 0.ZJ21f-02 ALTOT O.OOOOf+QO FfTOT O.OOOOE+OO 5RTOT~0.0000E+00 

N03TOT O.OOOOf.+OO Sl02Tor 0.2995E-03 BTOT 0.1016E-0] BRTOr O.OOOOE+OO 

CLTOT 0.6404E-02 
BATOT 0.0000£+00 
H2STOT O.OOOOE+OO 

ALK 0.42 00E-02 
LITOT 0.6197£-04 
NH4TOT 0.0000£+00 

PH = 6.54 PE = 99.99 TEHP = 2b.bODEG C DENSITY = 1.000GH/CC 
-LOG(PC02) 3.18 -LOGCP02) = 99.99 -LOG(PCH4) = 99.99 
IONIC 5TR£~GTH = 0.01776 TOTAL DI55 SOLIDS = 1.08GH/LITfR SOLN TOTAL INORG CARBON HOLALITY = 0.4064E-02 
ION BALANCE ERROR = 1.42PERC~HT CATION EXCESS = 0.4310E-03(CHARGE*MOLES) H20 ACTIVITY = 0.9995 

INDIYIDUAL SPECIES HOLALITIES 

OH- 0.""Q9£-05 C03-- 0.9';)35£-0" HC03- 0.3889E-02 504-- 0.2183E-02 CL- 0.6409E-02 CA++ 0.1373E-03 
CAOH+ 0.')325£-08 CAC030 0.6965E-0';) CAHC03 0.3486E-05 CAS040 0.2213E-04 MG++ 0.1097E-03 HGOH++ 0.4931E-07 
HGC030 0.3131E-05 HGHC03 0.3068E-05 HGS040 0.1515E-04 NA+ 0.1470E-Ol NAC03- 0.1689E-04 HAHC03 0.2476E-04 
HAS04- 0.1012E-03 HACLO 0.1799E-05 K+ 0.1775E-03 KSOIt- 0.1657E-05 KCLO 0.2247E-07 BA++ O.OOOOE+OO 
BAOH+ O.OOOOE+OO SR++ 0.0000£+00 SROH+ 0.0000£+00 L 1+ 0.6166E-04 LlOHO 0.3527£-09 l1S04- 0.)524£-06 
H4SI04 0.2853E-03 H]SI04 0.1449E-04 H2SI04 0.180]E-07 AL+++ O.OOOOE+OO ALOH++ O.OOOOE+OO AlOH2+ O.OOOOE+OO 
ALOH4- O.OOOOE+OO ALS04+ O.OOOOE+OO ALSO~2 O.OOOOE+OO FE .. ++ O.OOOOE+OO FEOH++ O.OOOOE+OO FEOH2+ O.OOOOE+OO 
FEOH30 O.OOOOf"OO FEOH4- O.OOOOf+OO FECL++ O.OOOOE"OO FECl2+ O.OOOOE.OO FECL30 O.OOOOE.OO FESO~+ O.OOOOE.OO 
FE++ O.OOOOE+OO FEOH+ O.OOOOE+OO FEOH20 O.OOOOE+OO FEOOH- O.OOOOE"OO FES040 O.OOOOE+OO NH4+ O.OOOOE+OO 
NH3AQ O.OOOOE+OO NH4S04 O.OOOOE+OO N03- O.OOOOE+OO H+ 0.3227E-08 H2S040 0.1181E-20 HS04- 0.4346E-09 
HCLO 0.1510f-lO H2SAQ O.OOOOE+OO HS- O.OOOOE+OO S-- O.OOOOE+OO BR- O.OOOOE +00 H3B030 0.8213E-04 
H2B03- 0.1~76E-04 H2C03* 0.21b5E-04 02AQ O.OOOOE+OO 

IND(YIDUAl SPECIES ACTIVITIESt-lOG ACTIVITY) 

OH 5.~1 C03-- It.2~ HC03- 2.47 S04- 2.89 CL- 2.25 CA++ 4.08 CAOH+ 8.08 
CAC030 5.1b CAHC03 5.51 CAS040 4.05 I1G .. + It.18 HGOH. 7.36 HGC030 5.43 HGHC03 5.57 
I1GS 040 ".82 1'11.+ 1.89 NAC03- 4.63 NAHCO) 4.60 NAS04- 4.05 HAClO 5.74 K+ 3.61 
I':S04- ").8~ KCLO 7.65 RA++ -99.99 BAOH+ -99.99 SR .... -99.99 SROH+ -99.99 lI+ 4.26 
LIOHO 9.45 LI S04- b.51 H4SI04 3.54 H3S (04 4.90 H2SI04 7.90 AL+++ -99.99 ALOH++ -99.99 
ALDH2+ -99.99 ALDH4- -99.99 ALS04+ -99.99 AL S042 -99.99 FE .+:+ -99.99 FEOH++ -99.99 FEOH2+ -99.99 
FEOH] -99.99 FEOH4- -99.99 FECL++ -99.99 FECL2. -99.99 HCl30 -99.99 FES04+ -99.99 FE++ -99.99 
FEOH+ -9'1.99 HOH20 -99.99 FEDOH- -99.99 FES040 -99.99 NH4+ -99.99 NIHAQ -99.99 NH4S04 -99.99 
N03- -99.99 H" 8.54 H2S040 20.93 HS04- 9.42 HCLO Ib.82 H2SAO -99.99 HS- - 99.99 
S-- -99.99 BR-- -99.99 H3B030 4.08 H2B03- 4.77 H2C03 4.b6 02AQ -99.99 

MINERAL SATURATION INDICES 

ADULARIA -99.99 AL8ITE -99.99 ANHYDRIT -2.41 ANORTHIT -99.99 ARAGONIT -0.10 BARITE -99.99 BOE HMI TE -99.99 
BRUC ITE -3.58 CALCITE 0.16 CA-HONT -99.99 CfLESTIT -99.99 CHALCEDN -0.04 CHLORITE -99.99 DOLOMITE 0.31 
Gl BBSI TE -99.99 GEOTHITE -99.99 GR IEGITE -99.99 GYPSUM -2.36 HAll TE -5.73 HALLOYST -99.99 HEMATl IE -99.99 
HUNTITE -Z.90 HYDTOI1AG -2.32 ILll IE -99.99 KAOLHIIT -99.99 K-MICA -99.99 HACKINAW -99.99 HAGNESIT -0.15 
H,IGNETIT -99.99 HIRA8ILT -5.b3 IIIFSQUEHO -3.19 PHLOGOPT -99.99 PYRI TE -99.99 PYROPHYL -99.99 QUARTZ 0.44 
SIDERITE -"19.99 STRONTNT -99.99 TALC 2.98 THENARDT -6.48 "iITHERIT -99.99 

SILICA SATURATION INDICES 

-LOG HitS 1040 ).54 QUARTl 0.41 CHALCEDONY 0.02 A-CRISTOBALITE -0.25 AHORPHOUS -1.31 
,--



HPL "!Hf. 

TITLE 0341<83 LOCATION D-OH-26-0RDCAO 

INPUT DATA IHOLES PER LITER OF SOLUTION : EOUIV~LENTS PE~ LITER FOR 
CATOT 0.3243£-03 HGTOT 0.2015E-03 NATOT 0.8700E-02 KTOT 0.1457E-03 
S04TOT 0.1666E-02 ALTOT O.OOOOE+OO FETOT O.OOOOE+OO SRTOT O.OOOOE+OO 
N03TOT O.OOOOE+OO SI02TOT 0.3994£-03 BTOT 0.4625E-04 BRTOT O.OOOOE+OO 

PH = 8.36 PE = 99.99 TEHP = 25.100EG C DENSITY = 1.000GH/CC 

ALKALINITY) 
CLTOT 0.3611E-02 
B~TOT O.OOOOE+OO 
H2STOT O.OOOOE+OO 

ALK 0.2660E-02 
LITOT 0.3315E-04 
NH4TOT O.OOOOE+OO 

-LOGIP(02) 3.19 -LOGIP02) = 99.99 -LOGIPCH4) = 99.99 , 
IONIC STRENGTH = 0.01162 TOT~L DISS SOLIDS = 0.70GH/LITER SOLN 'TOTAL INORG CARBON MOLALITY = 0.2613E-02 
ION BALANCE ERROR = 1.72PERCENT CATION EXCESS = 0.3286E-03ICHARGE*MOLES) H20 ACTIVITY = 0.9997 

INDIVIDUAL SPECIES MOLALITIES 

OH- 0.2')'HE-0') C03- 0.3729E-Olt HC03- 0 .. 2523E-02 504-- 0.1562E-02 CL- 0.3613E-02 CA++ 0.2763E-03 CAOH+ 0.1l68E-07 CAC030 0.6250E-05 CAHC03 0.4724E-05 CA50't0 0.3725E-04 MG++ 0.1753E-03 HGOH+. 0.4850E-07 
HGC030 0.1681E-05 MGHC03 0.3403E-05 MGSOItO 0.2021E-04 NA+ 0.8646E-02 NAC03- 0.3916E-05 NAHC03 0.9866E-05 
NASOIt- 0.4596E-04 NACLO 0.6244E-06 K+ 0.1448E-03 KS04- 0.1028E-05 KCLO 0.108ItE-07 SA++ O.OOOOE+OO 
BAOH+ O.OOOOE+OO SR++ 0.0000£+00 SROH+ O.OOOOE+OO LI+ 0.3303E-04 LIOHO 0.1093E-09 LISOIt- 0.1468E-06 
HltSI04 0.3879E-03 H3SI04 0.1178E-04 H1SI04 0.7663E-08 AL+++ O.OOOOE+OO ALOH++ O.OOOOE+OO ALOH2+ O.OOOOE+OO 
ALOH4- O.OOOOE+OO ALS04+ O.OOOOE+OO ALS042 O.OOOOE+OO FE+++ O.OOOOE+OO FEOH++ O.OOOOE+OO FEOH2+ O.OOOOE+OO 
FEOH30 O.OOOOE+OO FEOH4- O.OOOOE+OO FECL++ O.OOOOE+OO FECL1+ O.OOOOE+OO FECL30 O.OOOOE+OO FES04+ O.OOOOE+OO 
FE++ O.OOOOE+OO FEOH+ O.OOOOE+OO FEOH20 O.OOOOE+OO FEOOH- O.OOOOE+OO FES040 O.OOOOE+OO lotH 4 + O.OOooE+OO 
NH3AQ O.OOOOE+OO NH4S04 O.OOOOE+OO N03- O.OOOOE+OO H+ 0.4805E-OB H2S040 0.1940E-20 HS04- 0.4809E-09 
HCLO 0.1129E -16 H2SAO O.OOOOE+OO HS- O.OOOOE+OO S-- O.OOOOE+OO BR- O.OOOOE+OO H3R030 0.4015E-04 
H2B03- 0.6037E-05 H2C03. 0.2214E-04 02AO O.OOOOE+OO 

INDIVIDUAL SPECIES ACTIVITIES(-LOG ACTIVITY) 

OH 5.63 C03-- 1t.61 HC03- 2.64 SOIt-- 2.99 CL- 2.49 CA++ 3.74 eAOH+ 7.9B 
CAC030 5.20 CAHC03 5.37 CAS040 4.43 HG++ 3.94 HGOH+ 7.36 HGC030 5.57 MGHC03 5.52 
HGS040 4.69 NA+ 2.11 NAC03- 5.45 NAHC03 5.00 NAS04- 4.38 NACLO 6.20 K+ 3.B9 
KS04- 6.01 KCLO 7.9f:. SA++ -99.99 BAOH+ -99.99 SR++ -99.99 SROH+ -99.99 LI+ It. 53 
1I0HO 9.96 LI504- &.8/\ Hlt5tn4 3.41 H3SI04 4.98 H2SI04 B.30 AL+++ -99.99 ALOH++ -99.99 
ALOH2+ -99.9'} AlOH4- -99.99 ALSO"+ -99.99 ALS042 -99.99 FE+++ -99.99 FEOH++ -99.99 FEOH2+ - 99. 99 
fEOH3 -99.99 FEOH4- -99.99 FECL ++ -99.99 FECL2+ -99.99 FECL30 -99.99 FES04+ -99.99 FE++ -99.99 
FEOH+ -99.99 HOH20 -99.99 FEOOH- -99.99 FES040 -99.99 NH4+ -99.99 NH3AO -99.99 NH4S0lt - 99.99 
N03- -99.99 H+ 8.3& H2S0ltO 20.71 HS04- 9.37 HCLO 16.95 H25AO -99.99 HS- -99.99 
5-- -99.99 BR-- -99.99 H3B030 It .39 H2B01- 5.27 H2C03 4.&5 OlAO -99.99 

MINERAL SATURATION INOICES 

ADULARIA -99.99 "LBITE -99.99 ANHYDR IT -2.19 ANORTHIT -99.99 ARAGONIT -0.14 BAR I TE -99.99 80EHHITE -99.99 
BRUCITE -3.80 CALCITE 0.12 CA-MONT -99.99 CEL E 5 TI T -99.99 CHALCEON 0.11 CHLORI TE -99.99 DOL OHITE 0.11 
GIBBSITE -99.99 GEOTHITE -99.99 GR IEGITE -99.99 GYPSUH -2.13 HALITE -6.18 HAlLOYST -99.99 HEMATITE -99.99 
HUNTITE, -3.49 HYOTOHAG -3.03 ILL ITE -99.99 KAOL INIT -99.99 K~111 CA -99.99 MACKINAW -99.99 HAGNE5IT -0.31 
MAGHEr IT -99.99 MIRABILT -6.11 NE50UEHO -3.H PHLOGOPT -99.99 PYRITE -99.99 PYROPHYL -99.99 OUARTZ 0.59 
SIDERITE -<)9.9'J STRDrHNT -99.99 TALC 3.02 THENAROT -7.0it WITHERIT -99.99 

SILICA SATURATION INDICES 

-LOG H4SIOt,0 3.41 OUAR TZ 0.57 CHALCEDONY 0.17 A-CRISTOBALITE -0.10 AMORPHUUS -1.17 r-



'I1Pl H;j~J 

TITLE O)5\;f!) LOC4TION 0-08-26-070BOA 

INPUT 04TA (HOLES PER LITER OF SOLUTION: EQUIVALENTS PER LITER FOR 
CATOT 0.8713E-03 HGTOT 0.1890E-04 NATOT 0.3328E-Ol KTOT 0.2097E-03 
504TOT 0_~4l~E-Ol ALTOT 0.3115E-06 FETOT O.OOOOE+OO SRTOT O.OOOOE+OO 
NO)TOT O.OOOOE+OO SI02TOT 0.1661E-03 BTOT 0.9250E-04 BRTOT O.OOOOE+OO 

PH = 8.45 PE = 99.99 TEMP: ~1.30DEG C DENSITY = 1.000GH/CC 
-LOG(PC02l 3.87 -lOG(P021 = 99.99 -LOG(PCH4) = 99.99 

ALKALINITY) 
CLTOT 0.l437E-01 
BATOT O.OOOOE+OO 
H2STOT O.OOOOE+OO 

ALK 0.b80ot-03 
LITOT 0.2162E-03 
NH~TOT O.OOOOE+OO 

IONIC STRENGTH = 0.03870 TOTAL DISS SOLIDS = 2.16GM/LITER SOLN TOTAL INORG CARBON MOLALITY = 0.5900E-03 
ION BALANCE ERROR = l.34PERCENT CATION EXCESS = 0.1591E-02(CH4RGE*HOlES) H20 ACTIVITY = 0.9989 

INDIVIOUAL SPECIES MOLALITIES 

OH- 0.110~E-04 

CAOH+ 0.1059£-06 
MGC030 0.7663£-07 
NAS04- 0.3596E-03 
BAOH+ 
H4SI04 
AlOH4-
FEOH30 
FE++ 
NH3AO 
HClO 
HlB03-

O.OOOOE+OO 
0.3380E-03 
0.3123E-06 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
0.2870E-15 
0.2006E-04 

C03-­
CAC030 
HGHC03 
NAeLO 
SR++ 
H3SI04 
ALS04+ 
FEOH~­

FEOH+ 
HH4S04 
H2SAO 
H2C03* 

0.1594£-04 
0.6189E-05 
0.51~9E-07 

0.1310E-Olt 
O.OOOOE+OO 
0.2894E-04 
0.5228E-19 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
0.000010+00 
0.3153E-05 

HC03-
CAHC03 
I1GS040 
K+ 
SROH+ 
H2SI04 
AlS042 
FECL++ 
FEOH20 
10103-
HS-
02AO 

0.5"".OE-03 
0.325210-05 
0.2916E-05 
0.2065E-03 
O.OOOOE+OO 
0.1567E-06 
o ."8 It 'lit E-2 0 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 
O.OOOOE+OO 

INDIVIDUAL SPECIES ACTIVITIESI-LOG ACTIVITY) 

OH 
CAC030 
I1GS040 
KS04-
LIOHO 
ALOH2+ 
FEOH3 
FEOH+ 
1'103-
S--

... O~ 
5.20 
5.53 
5.51 
8.ltO 

ll.1,! 
-99.99 
-99.99 
-99.99 
-99.99 

C03-­
CAHC03 
NA+ 
KClO 
LlS04-
ALIJH4-
FEOH4-
FE OH20 
H+ 
BR--

5.10 
5.56 
1.56 
1.05 
5.82 
6.51 

-99.99 
-99.99 

8.lt5 
-99.99 

HINERAL SATURATION INDICES 

-1.26 
-3.80 

HC03-
CAS040 
NIC01-
SA++ 
H~SI04 

ALS04+ 
FECL++ 
HOOH­
H2S040 
H3B030 

3.34 
3.61 
5.06 

-99.99 
3.47 

19.36 
-99.99 
-99.99 

20.24 
It. 13 

S04-­
MG++ 
NAHC03 
8AOH+ 
H3SI04 
ALS042 
HCl2+ 
FES040 
HS04-
HlB03-

-1.48 
-2.59 

S04-- 0.391lE-02 
CAS040 0.1539E-03 
NA+ 0.3l96E-01 
KS04- 0.3551E-05 
lI+ 0.2149E-03 
AL+++ 0.45&8E-19 
FE+++ O.OOOOE+OO 
FECL2+ O.OOOOE+OO 
FEOOH- O.OOOOE+OO 
H+ 0.4123E-08 
S-- O.OOOOE+OO 

2.12 
5.10 
5.15 

CL­
MG++ 
NAC03-
KCLO 
L10HO 
ALOH++ 

0.21ot41E-01 
0.1587E-Olt 
0.10lt3E-04 
0.8837E-01 
0.3945E-08 
0.2517E-15 

FEOH++ O.OOOOE+OO 
FECL30 O.OOOOE+OO 
FES040 O.OOOOE+OO 

H2S040 0.5685E-20 
BR- O.OOOOE+OO 

1.70 
1.84 
3.52 

3.45 
7.11 
4.86 

-99.99 
4.62 

20.15 
-99.99 

Cl­
i'\GOH+ 
NAS04-
SR++ 
H2SI04 
FE +++ 
FECL30 
NH4+ 
HClO 
HlC03 

-99.99 

CA++ 
I1Geo 30 
NACLO 
SROH+ 
AL+++ 
FEOH++ 
FESO~+ 

NH3AO 
H2SAO 
02AQ 

-'19.99 

-99.99 
8.98 
4.80 

7.ll 
-99.99 
-99.99 
-99.99 

15.54 
5.50 

19.93 
-99.99 
-99.99 
-99.99 
-99.99 
-99.99 

CA++ 0.1117E-03 
MGOH++ O.1706E-07 
MAHe03 O.6981E-05 
BA++ O.OOOOE+OO 
LIS04- 0.1797E-05 
ALOH2+ 0.1002E-11 
FEOH2+ O.OOOOE+OO 
FES04+ O.OOOOE+OO 
NHIt+ O.OOooE+OO 
HS04- 0.1252E-08 
~3B030 0.7264E-04 

CAOH+ 
I1GHC03 
K+ 
LI+ 
ALOH++ 
FEOH2+ 
FE++ 
HH4S04 
HS-

7.05 
1.32 
3.71 
3.74 

15.90 
-99.99 
-99.99 
-99.99 
-99.99 

-4.14 -0.23 -99.99 
-99.99 -0.12 -0.10 

-2.09 
-1.42 

ADULARIA 
BRUCITE 
GIBBSITE 
HUNTITE 
HAGNET IT 
SIOERITE 

-l.83 

~L B HE 
C4LCITE 
GEOTHITE 
HYDTOI1AG 
MIRABILT 
STRONTNT 

-1.lt5 
0.05 

-99.99 

ANHYDRIT 
CA-MONT 
GRIEGITE 
ILLITE 
NI'SOUEHO 
lALC 

-99.99 

ANORTHlT 
CELE SlIT 
GYPSUM 
KAOL HIlT 
PHlOGOPT 
lHENAROT 

-1.54 

ARAGONIT 
CHAlCEDN 
HAll TE 
K-MICA 
PYRITE 
WITHERIT 

-4.87 

B~R IfE 
CHlORI TE 
HAlLOYST 
I1ACKINAH 
PYROPHYL 

-5.13 

BOEHMITE 
DOLOMITE 
HEMATl TE 
HAGNESIT 
OUARTZ 

-9'1.99 
-1.67 -6.99 -2.54 -1.81 -4.08 -99.99 -1.73 

-99.99 -5. ~6 -It.62 -l.66 -99.99 -1.35 0.30 
-99.Q9 -99.99 1.18 -5.64 -99.99 

SILICA SATURATION INDICES 

-lOG HftS 1040 3.47 QUARTZ 0.29 CHALCEDONY -0.08 A-CRISlOBALITE -0.32 AMORPHOUS -1.38 
,--

vJ 



'irL t 'r1 t K, 

TITLE 0)61183 LOCATIUN 0-08-26-0880CC 

CAlOT 
S04TOT 
N03TOT 

INPUT DATA (HOLES PER LITER Of SOLUTION: EQUIVALENTS PER lITER FOR 
O.798~E-03 HGTOT O.1727E-01 NATOT O.4~15E-ol KTOT 0.2736E-03 
0.1027E-02 ALTOT 0.)715E-06 FETOT O.OOOOE+OO S~TOT O.OOOOE+OO 
O.OOOOE+OO SI02TOT O.)328E-03 BTOT 0.1850E-03 BRTOT O.OOOOE+OO 

PH z 6.52 PE = 99.99 TEHP = J9.10DEG. C OENSITY: 1.000GH/CC 
-LOGIP(02) = 3.45 -LOGIPOl) = 99.99 -LOGIPCH4) = 99.99 

ALKAlINITO 
ClTOT 0.3035E-Ol 
BATOT O.OOOOE+OO 
H2STOT O.OOOOE+OO 

ALK O.2130E-Ol 
LITOT O.lJObE-OJ 
NH4TOT O.OOOOE+OO 

IONIC STRE~GTH = O.05l~J TOT~L OISS SOLIDS = l.97GH/LITER SOLN TOTAL INORG CARBON HOLALITY = 0.19J1E-Ol 
(ON BALANCE ERROR = 0.07PERCENT CATION EXCESS = 0.6280E-04(CHARGE.HOlES) H20 ACTIVITY = 0.9986 

INDIVIDUAL SPECIES MOLALITIES 

OH- O.1l't3E-04 C03- 0.6239E-01t HC03- 0.1759E-Ol S04-- O. b155E-02 CL- 0.3042E-01 CA++ 0.6048E-03 
CAOH+ 0.845<JE-07 CAC030 0.1634E-04 CAHC03 0.7726E-05 CAS040 0.1718E-03 HG++ 0.136JE-03 HGOH++ 0.1366E-06 
HGCO]O 0.lI3bE-05 HGHC03 0.1466E-05 HGS040 0.3315E-04 NA+ 0.4351E-01 NAC03- 0.4500E-04 HAHC03 0.1854E-04 
HAS04- 0.b181E-OJ NACLO 0.2150E-04 K+ O.lb79E-03 KS04- 0.6413E-05 KCLO 0.U58E-06 BA++ O.OOOOE+OO 
BAOH+ D.OOOOE+OO SR++ O.OOOOE+OO SROH+ O.OOOOE+OO Ll+ 0.n85E-OJ LlOHO 0.3929E-08 LIS04- 0.1771E-05 
H4SI04 0.J051E-03 H3SI04 O.2671E-04 H2SI04 0.1565E-06 AL+++ 0.4382E-19 ALOH++ O.2330E-15 ALOH1+ 0.17b3E-11 
ALOH4- 0.l12bE-Ob ALS04+ 0.6374E-19 ALS042 0.1477E-19 FE+++ O.OOOOE+OO FEOH++ O.OOOOE+OO FEOH2+ O.OOOOE+OO 
FEOH30 O.OOOOE+OO FEOH4- O.OOOOE+OO FECL++ O.OOOOE+OO FECL2+ O.OOOOE+OO FECL30 O.OOOOE+OO FES04+ O.OOOOE+OO 
FE++ O.OOOOE+OO FEOH+ O.OOOOE+OO FEOH20 O.OOOOE+OO FEOOH- O.OOOOE+OO FES040 O.OOOOE+OO NH4. O.OOOOE+OO 
HH3AQ O.OOOOE.OO HH~S04 O.OOOOE+OO N03- O.OOOOE+OO H. O.3559E-08 H2S040 0.5J09E-20 HS04- 0.1479E-08 
HCLO O.21t01E-L5 H1SAQ O.OOOOE+OO HS- O.OOOOE+OO S-- O.OOOOE+OO BR- O.OOOOE +00 H3B030 0.lltOOE-03 
H2B03- 0.4557E-04 H2C03. O.656ItE-05 02AQ O.OOOOE+OO 

INDIVIOUAL SPECIES ACTIVITIES(-LOG ACTIVITY) 

OH 5.01t C03- 4.55 HC03- 2.84 S04-- 2.56 CL- 1.61 CA++ 3.56 CAOH+ 7.16 
CAC030 1t.76 CAHC03 5.19 CA SO 40 3.76 HG++ 4.19 HGOH+ 6.94 HGC030 5.67 HGHC03 5.93 
HGS040 4.47 NA+ 1.45 HAC03- 4.43 HAHC03 ~.54 NAS04- 3.25 NACLO 1t.66 K+ 3.67 
KS04- 5.18 KCLO 6.86 ~A++ -99.99 BAOH+ -99.99 SR++ -99.99 SROH+ -99.99 Ll+ 3.12 
LIOHO 6.40 LIS04- 5.640 H4SI04 3.51 H3S 104 4.63 H1SI04 7.15 AL+++ 20.00 ALOH++ 15.97 
ALOH2+ ll.64 ALOH4- 6.52 ALSO~+ 19.29 ALS042 L9.92 FE+++ -99.99 FEOH++ -99.99 FEOH1+ -99.99 
FEOH3 -99.99 FEOH4- -99.99 FECL++ -99.99 FECL2+ -99.99 FECL30 -99.99 FES04+ -99.99 FE++ -99.99 
FEOH+ -<J<J.9Q FEOH20 -99.99 FEOOH- -99.99 FES040 -99.99 NH4+ -99.99 NH3AQ -99.99 NH4S04 -99.99 
N03- -99.99 H. 8.52 H2S0ltO 20.27 HS04- 8.92 HCLO 15.61 H2SAQ -99.99 HS- -99.99 
S-- -<J9.99 BR-- -99.99 H3B030 3.85 H2B03- 4.46 HlC03 5.06 02AQ -99.99 

HINERAL SATURATION INDICES 

ADULAR IA -1.16 ALB HE -1.35 AHHYDR IT -1.45 ANORTHIT -4.86 ARAGONIT 0.11 BARITE -99.99 BOEHHI TE 
BRUC ITE -2.69 CALCITE 0.48 CA-110HT -2.64 CELESTIT -99.99 CHALCED'" -O.H CHLOR I IE 3.97 DOL0l11 IE 

-2.09 
0.45 

GIBBSITE -2.82 GEOTHITE -99.99 GR IEGlTE -99.99 GYPSUfoi -1.49 HAll IE -4.67 HALLOYST -5.75 HEI1ATITE -99.99 
HUH Tl TE -2.96 HYDTOHAG -1.82 ILL ITE -2.24 KAOL I NIT -L.81 K-HICA -3.94 HACI(It~AW -99.99 I1AGNESlT -0.29 
HAGNET IT -99.99 I11RA8ILT -4.98 NESQUFHO -3.38 PHLOGOPT 0.02 PYRI TE -99.99 PYRDPHYL -L.68 QUARTZ 0.29 
SIDERITE -"19.99 STRONTl'4T -99.99 TALC 3.96 THENARDT -5.26 WITHE R IT -99.99 

SILICA SATURATION INDICES 

-LOG H4SW40 3.51 QUARTZ 0.27 CHALCEDONY -0.09 A-CRISTDBALITE -0.35 AHORPHOUS -1.40 ---
f"'\ 

-~ 



MP L. 11tH ~ 

TITLE 0371483 LOCATION D-07-07-02ADDC 

INPUT DATA (~OLES PER LITER OF SOLUTION: EOUIVALENTS PER LITER FOR 
CATOT 0.9~ROE-04 MGTOT 0.2~JOE-04 NATOT 0.1422E-Ol KTOT 0.1815E-03 
S04TOT 0.1718f-02 ALTOT O.OOOOE+OO FETOT O.OOOOE+OO SRTOT O.OOOOE+OO 
N03TOT O.OOOOE+OO SI02TOT 0.1248E-02 BTOT 0.4625E-04 B~TOT O.OOOOE+OO 

PH = 8.51 PE = 99.99 TEMP = 40.400EG C DENSITY: 1.000GH/CC 
-LOG(PC021 3.03 -LOG(P02) = 99.99 -LOG(PCH4) = 99.99 

ALKALINITY) 
CLTOT 0.5'29E-02 
BATOT O.OOOOE+OO 
H2STOT O.OOOOE+OO 

AlK 0.4650£-02 
LITOT O.OOOOE+OO 
NH4TOT O.OOOOE+OO 

IONIC STRENGTH = 0.01519 TOTAL OISS SOLIDS = 1.06GM/LITER SOLN TOTAL INORG CARBON MOLALITY = 0.4381E-02 
ION BALANCE ERROR = 3.7IPERCENT CATION EXCESS : O.10J5E-02(CHA~GE*HOLES) H20 ACTIVITY = 0.9995 

INDIVIDUAL SPECIES MOLALITIES 

OH- 0.1l22E-04 C03-- 0.1185E-03 HC03- 0.'tl69E-02 S04-- 0.1626E-02 CL- 0.553"E-02 CA++ 0.14'.3E-04 
CAOH+ 0.n92E-07 CAC030 0.7117E-05 CAHC03 0.3126E-05 CAS040 0.1021E-04 MG++ 0.2168E-04 "GOH+. 0.2916E-07 
MGC030 0.ll68E-05 HGHC03 0.7291E-06 MGS040 0.2526E-05 NA+ 0.1409E-Ol NAC03- 0.3932E-04 NAHe03 0.2560E-04 
NAS04- 0.7~26E-04 HAClO 0.l't99E-()5 K+ 0.1801E-OJ KS04- 0.1591E-05 KCL 0 0.1982E-01 BA++ O.OOOOE+OO 
BAOH+ O.OOOOE+OO SR++ 0.00001:+00 SROH+ O.OOOOE+OO LI+ O.OOOOE+OO LlOHO O.OOOOE+OO LIS04- O.OOOOE+OO 
H4SI04 0.1147E-02 HJSI04 0.1019E-03 H2SI04 0.5006E-06 Al.++ O.OOOOE+OO ALOH+. O.OOOOE+OO ALOH2+ O.OOOOE+OO 
ALOH4- O.OOOOE+OO ALS04+ O.OOOOE+OO ALS042 O.OOOOE+OO FE++· O. OOOOE+ 00 HOH+. O.OOOOE+OO FEOH2+ O.OOOOE+OO 
FEOH30 O.OOOOE+OO FEOH4- O.OOOOE+OO FECL++ O.OOOOE+OO FECL2+ O.OOOOE+OO FECL30 O.OOOOE+OO FESO~. O.OOOOE+OO 
FE++ O.OOOOE+OO FEOH+ O.OOOOE+OO FEOH20 O.OOOOE+OO FEOOH- O.OOOOE+OO FESO~O O.OOOOE.OO NH4+ O.OOOOE.OO 
NH3AO O.OOOOE+OO NH4S04 0.0000£+00 N03- O.OOOOE+OO H+ 0.3452E-08 H2S040 0.21~OE-20 HSO~- 0.5190E-09 
HCLO 0.5556E-16 H2SAO O.OOOOE+OO HS- O.OOOOE+OO S-- O.OOOOE+OO BR- O.OOOOE+OO H3BOJO 0.J603E-0~ 
H2BOJ- 0.1021E-0~ H2C03* 0.2237E-04 02AO O.OOOOE+OO 

INDIVIDUAL SPECIES ACTIVITIES(-lOG ACTIVITY) 

OH 5.01 COJ-- 4.14 HCOJ- 2.43 S04- 3.01 CL- 2.31 CA++ 4.3" CAOH+ 7.91 
CAC030 5.15 CAHC03 5.50 CA SO 40 4.99 HG.+ 4.61 HGOH+ 7.59 HGC030 5.9J HGHe03 6.19 
MGSO~O 5.60 NA+ 1.91 NAC03- 4.46 HAHC03 ~.59 NASOlt- It.15 NACLO 5.82 K+ 3.80 
KS04- 5.85 KCLO 7.70 SA++ -99.99 BAOH+ -99.99 SR+. -99.99 SROH+ -99.99 Ll+ -99.99 
LIOHO -99.99 LI SO~- -99.99 H4Sl04 2.94 HJSI04 4.05 H2SIO~ 6.52 AL+++ -99.99 ALOH++ -99.99 
ALOH2+ -99.99 AlOH4- -99.99 ALS04+ -99.99 ALS042 -99.99 FE+++ -99.99 FE~++ -99.99 FE OH2+ -99.99 
FEOH3 -99.99 FEOH4- -99.99 FECL++ -99.99 FECL2+ -99.99 HCL30 -99.99 FES04+ -99.99 FE++ -99.99 
FEOH+ -99.99 HOH20 -99.99 FEOOH- -99.99 FES040 -99.99 NH4+ -99.99 NH3AO -99.99 NH4S0lt -99.99 
NOJ- -99.99 H+ 8.51 H2S040 20.67 HS04- 9.34 HCLO 16.25 H2SAO -99.99 HS- -99.99 
S-- -99.99 B~-- -99.99 H3S030 4.44 H2B03- 5.05 H2C03 't.65 02AQ -99.99 

MINERAL SATURATION INDICES 

ADULAR IA -99.99 ALBITE -99.99 ANHYDRIT -2.67 ANORTHIT -99.99 ARAGONIT -0.16 BAR ITE -99.99 BOEHHITE -99.99 
BRUCITE -J.51 CALCITE 0.11 CA-MONT -99.9'1 CELESH T -99.99 CHALCEDN 0.42 CHLOR lTE -99.99 DOLOMITE -:-0.18 
GIBBSITE -99.99 GEOTHITE -99.99 GR IEGI TE -99.99 GYPSUH -2.12 HAll TE -5.84 HALU1YST -99.99 HE"ATl TE -99.99 
HUNTlTE -4.0<) HYDTOMAG -3.19 IllI TE -99.99 KAOL IHIT -99.99 K-HICA -99.99 HACKHIAH -99.99 HAtNESI T -0.55 
MAGNET IT -9<).99 111RA8ILT -6.39 NE SQUEHO -3.64 Pt-l..OGOPT -99.99 PYRITE -99.99 PYROPHYL -99.99 QUA RTl 0.84 
SIDERITE -99.9'1 STRONTNT -99.99 TALC 4.25 THEHARIH -6.62 H ITHE RI T -99.99 

SILICA SATURATION INOICFS 

-lOG H4SlO'-0 2.94 QUARTZ 0.83 CHALCEDONY 0.4& A-CRISTOBALITE 0.21 AMORPHOUS -0.84 

~} 
Ii 



I"l'll HIt K, 

TJ TL E 0 31:1141)) LOCATION 0-08-26-18AOOB 

INPUT DATA (HOLES PER LITER OF SOLUTION: EQUIVALENTS PER LITER FOR 
CATOT O.~~9IE-OJ HGTOT O.lo50E-04 NATOT O.257IE-OI KTDT O.18~IE-03 
S04TOT O.2915f-Ol ALTOT O.74]OE-06 FETOT O.OOOOE+OO SRTOT O.OOOOE+OO 
NOJTOT O.OOOOE+OO SID2TOT 0.36blF-03 BTOT 0.R325E-04 BRTOT O.OOOOE+OO 

PH = 8.26 PE = 99.99 TEMP - 41.400EG C DENSITY = 1.000GM/CC 
-LOGCPC02) 3.35 -LOG(POZ) = 99.99 -LOGCPCH41 ~ 99.99 

ALKALINITYI 
ClTOT O.1828E-Ol 
BATOT O.OOOOE+OO 
H2STOT O.OOOOE+OO 

AlK 0.1330E-Ol 
LITOT 0.1585E-0] 
NH4TOT O.OOOOE+OO 

IONIC STR~HGTH = 0.02893 TOTAL OISS SOLIDS· 1.65GM/LITER SOLN TOTAL INORG CARBON MOLALITY - 0.ll60E-Ol 
ION BALANCE ERROR = Z.99PERCENT CAlION EXCESS 2 0.15~7E-02CCHARGE*MOLES) HlO ACTIVITY = 0.999l 

INDIVIDUAL SPECIES MOLALITIES 

OH- 0.7352E-05 C03-- O.2239E-01t HC03- 0.1l9lE-02 SOIt-- 0.l647E-Ol CL- O.1830E-01 CA++ 0.3163E-03 
CAOH+ 0.~028E-07 CAC030 0.5346E-05 CAHC03 0.lt067E-05 CAS040 0.6408E-04 HG++ 0.l't23E-04 HGOH++ 0.1098E-07 
HGC030 0.1116E-Ob MGHC03 0.1207E-06 MGS040 0.l050E-05 NA+ 0.255lE-01 NAC03- O.I127E-04 NAHC03 0.1233E-04 
NAS04- 0.2036E-03 NAClO 0.S303E-05 1(+ O.ISlOE-O] KS04- 0.l297E-05 KCLO 0.6112E-07 8A++ O.OOOOE+OO 
BAOH+ O.OOOOE+OO SR.+ O.OOOOE+OO SROH+ O.OOOOE+OO LI+ 0.157eE-03 LlOHO 0.2017E-06 lIS04- O.96l3E-06 
H4S 104 0.3~70E-0] H3SI04 0.1971E-04 H2SIO~ 0.691JE-07 AL+++ 0.3858E-18 AlOH++ 0.1556E-14 AlOHl+ 0.86B6E-ll 
ALOH~- 0.7 .... 2E-06 ALSO"+ 0.357JE-18 ALSOlt2 0.4218E-19 FE+++ O.OOOOE+OO FEOH++ O.OOOOE+OO FEOHl+ O.OOOOE+OO 
FEOH30 O.OOOOE+OO FEOH~- O.OOOOE+OO FECL++ O.OOOOE+OO FECll+ O.OOOOE+OO FECL30 O.OOOOE+OO fESO .. + O.OOOOE+OO 
FE++ O.OOOOE+OO FEOH+ O.OOOOE+OO FEOHlO O.OOOOE+OO FEOOH- O.OOOOE+OO FESOItO O.OOOOE+OO NH4+ O.OOOOE+OO 
NH3AO O.OOOOE+OO NH4S01t O.OOOOE+OO NO)- O.OOOOE+OO H+ 0.60l7E-08 H2S0ltO 0.9l52E-lO HS04- O.lHOE-08 
HCLO 0.3Z91E-15 HlSAO O.OOOOE+OO HS- O.OOOOE+OO S-- O.OOOOE+OO BR- O.OOOOE+OO H38030 0.7063E-04 
H2803- 0.ll76E-01t H2CO]* 0.1043E-04 02AO O.OOOOE+O'() 

INDIVIDUAL SPECIES ACTIVITIESI-lOG ACTIVITY' 

OH 5.21 C03-- 4.92 HC03- 2.99 S04-- 2.86 eL- 1.8l CA++ 3.70 CAOH+ 7.lt6 
CAC030 5.27 CA \.fC03 5.lt6 CAS040 4.19 HG++ 5.11 MGOH+ 8.0] MGC030 6.95 HGHC03 6.99 
MGSOItO 5.69 NA+ 1.66 NAC03- 1t.98 HAHC03 4.91 NASOIt- 3.7b NACLO 5.08 K+ 3.81 
KSOIt- 5.71 KCLO 7.ll IlA++ -99.99 BAOH+ -99.99 SR ++ -99.99 SROH+ -99.99 lI+ 3.87 
LIOHO 8.69 LISOIt- 6.09 H"SIO" 3.46 H3SIOit 4.78 HlS 104 7.43 AL+++ 18.95 AlOH++ 15.08 
ALOH2+ H.ll AlOHIt- 6.20 ALS04+ 18.5l ALSOlt2 19.1t5 FE +++ -99.99 FE OH++ -99.99 FEOHl+ -99.99 
FEOH3 -99.99 FF.OH .. - -99.99 FECL++ -99.99 FECL2+ -99.99 FEC130 -99.99 fESO"+ -99.99 FE+ + -99.99 
FEOH+ -99.99 FEOH20 -99.99 FEOOH- -99.99 FESOItO -99.99 NHIt+ -99.99 NH3AO -99.99 NH4S0't -99.99 
N03- -99.99 H+ 8.28 H2S040 20.04 HS04- B.95 HCLO 15.48 H2SAO -99.99 HS- -99.99 
S-- -99.99 B~-- -99.9'l 1-13BI))0 4.15 H2B03- 4.98 H2C03 4.98 02AO -99.99 

MINERAL SATURATION INDICES 

ADULARIA -0.99 ALB ITE -1.2l ANHYDR IT -1.86 ANORTHIT -It.35 ARAGONIT -0.30 BARITE -99.99 BOEHMI TE -1.6l 
BIIVC ITE -It.l5 CALCITE -0.02 (A-MONT -1.55 CELESTIT -99.99 CHALCEDN -O.ll CHLOR I TE -1.lt9 DOLOMITE -1.33 
GIBBSITE -l.36 HOTHITE -9.9.99 GR IE GI IE -99.99 GYP SUM -1.92 HAll TE -5.09 HALLOYST -'t.7b HEHA Tl TE -99.99 
I-IUNTITE -7.24 HYDTOMAG -b.85 IlU IE -L.b" KAOl HIlT -0.84 K-HI CA -2.84 HACKINA14 -99.99 MAGNESIT -1.5b 
HAGNEIIT -99.9'1 I1IRABILT -5.80 NESOUEHO -4.65 PHLOGOPT -3.41t PYRITE -99.99 PYROPHYL -0.35 QUARTZ 0.31 
SIDERITE -99.99 STRONINT -99.99 TALC 0.l5 THENAROT -5.99 WITHE R IT -99.99 

SIL ICA SATURATION INDICES 

-LO G H4S 10.,0 3.46 OUARTZ 0.29 CHALCEDONY -0.07 A-CRISTOBALITE -0.32 AMORPHOUS -1.37 

---



~r.""L JnHr_ '; 

TITLE 03,}Wl:l3 LOCATIrJN D-()1l-2&-08ACCD 

INPUT DATA I~OLES PER LITER OF SOLUTION: EOUIVALENTS PER LITER FOR 
CATDT O.ll4~E-02 "GTOT 0.121]E-02 HATOT 0.1153E~00 KTOT 0.5114E-03 
S04TOT 0.1718f-Ol ALTOT 0.0000£+00 FETOT O.OOOOE+OO SRTOT O.OOOOE+OO 
N03TOT O.OOOO~+OO SI02TOT 0.2829F-03 BTOT 0.9250E-03 BRTOT O.OOOOE+OO 

PH = 7.99 PE = 99.99 TEHP z 31.10DEG C DENSITY = I.DOOGH/CC 
-LOG(PC02) 2.69 -LOG(P02} = 99.99 -LOGIPCH4} = 99.99 

ALKALINITy} 
CLTOT 0.8689E-Ol 
BATOT O.OOOOE+OO 
H2STOT O.OOOOE.OO 

ALK 0.~070E-02 
LITOT Q.3747E-03 
NH4TOT O.OOOOE.OO 

IONIC STRENGTH = 0.13664 ·TOTAL DISS SOLiDS = 7.80CH/LITER SOLN TOTAL INORC CARBON HOLALITY = 0.3967E-02 
IaN BALANCE ERROR = -0.93PERCcNT CATION EXCESS =-0.2249E-OlICHARGE*MOLES) HZO ACTIVITY = 0.9961 

INDIVIDUAL SPECIES HOLAlITlES 

OH- 0.2090E-05 C03-- 0.4129[-04 HC03- 0.3635E-02 S04-- 0.13t'8E-01 CL- 0.6743E-Ol CA+. 0.1667E-02 
CAOH+ 0.3053E-07 CAC030 0.1354E-04 CAHC03 0.Z646E-04 CAS040 0.5558E-03 HG+~ 0.9279E-03 HGOH+. 0.1190E-06 
HGC030 0.5022E-05 HGHC03 0.1565E-04 HGS040 0.2742E-03 NA+ 0.1l3lE+00 NAC03- 0.4031E-04 NAHC03 0.1311E~03 
NAS04- 0.2176E-02 1'1 ACLO 0.13"9E-03 K. 0.4979E-03 KSO"- 0.1696E-04 KCLO 0.5984E-06 BA •• O.OOOOE+OO 
IlAOH+ O.OOOOE+OO SR++ O.OOOOE+OO SROH+ O.OOOOE+OO LI+ 0.3702E-03 UOHO 0.7981E-09 LIS04- 0.7414E-05 
H4SI04 0.2191E-03 H3SI04 0.5997E-05 H2SI04 0.5137E-08 AL+++ o.ooOOE+OO ALOH++ O.OOOOE+OO ALOHZ+ O.OOOOE+OO 
AlOH4- O.OOOOE+OO ALSO~. O.OOOOE+OO ALS04Z O.OOOOE+OO FE+++ O.OOOOE.OO FEOH++ O.OOOOE+OO FEOHZ+ O.OOOOE+OO 
FEOH30 O.OOOOE+OO FEOH4- O.OOOOE.OO FECL++ O.OOOOE+OO FEClZ+ O.OOOOE+OO FECL30 O.OOOOE+OO FES04+ O.OOOOE+OO 
FE++ O.OOOOE+OO FEOH+ O.OOOOE.OO FEOH20 O.OOOOE.OO FEOOH- O.OOOOE+OO FES040 O.OOOOE+OO NH4+ O.OOOOE+OO 
NH3AO O.OOOOf+OO NH4S04 O.OOOOE+OO N03- O.OOOOE+OO H+ 0.1262E-07 H2S040 0.6458E-19 HS04- 0.7100E-08 
HeLO 0.9555E-15 H2SAO O.OOOOE+OO HS- O.OOOOE+OO S-- O.OOOOE+OO BR- O.OOOOE +00 H3B030 O.6473E-03 
H2B03- 0.8495E-04 H2C03* 0.5803E-04 02AO O.OOOOE+OO 

INDIVIDUAL SPECIES ACTIVITIESI-LOG ACTIVITY) 

OH 'j.Rl C03-- 4.84 HCfJ3- Z.55 S04-- 2.34 Cl- 1.19 CA++ 3.23 CAOH. 7.63 
CAC030 4.85 C4HC03 4.69 CASOltO 3.24 HG++ 3.46 HCOH+ 1.03 HGC030 '>.29 HGHC03 4.93 
HGS040 3.55 NA+ 1.06 NAC03- 4.51 NAHC03 3.87 NAS04- 2.67 NACLO 1.8& K+ 3.43 
I(S04- 4.89 KCLO 6.2l SA+. -99.99 BAOH+ -99.99 SR++ -99.99 SROH+ -99.99 LI+ 3.5~ 
1I0HO 9.08 LIS04- 5.24 H4SI04 3.54 H3S I 04 5.35 HZSI04 8.75 AL+++ -99.99 AlOH++ -99.99 
ALOH2+ -99.99 ALOH4- -99.99 ALS04+ -99.99 Al S042 -99.99 FE +++ -99.99 FEOH++ -99.99 FEOH2+ -99.99 
FEOH3 -99.99 FEOH4- -99.99 FECL·+ -99.99 FECL2+ -99.99 HCL30 -99.99 FES04+ -99.99 FE+. -99.99 
FEOH+ -99.99 FCOH20 -99.99 FEOnH- -99.99 FES040 -99.99 NH4+ -99.99 NH3AO -99.99 NH4S0't -99.99 
N03- -99.99 H+ 7.99 H2S040 19.18 HS04- 8.27 HCLO 15.01 H2SAO -99.99 HS- -<J9.99 
S-- -99.99 BR-- -99.9'-1 H3B030 3.06 H2B03- 4.26 H2C03 4.22 02AO -99.99 

HINERAl SATURATION INOICf S 

ADULARIA -99.99 ALBITE -99.99 A"IHYORIT -0.97 ANORTHIT -99.99 ARAGONlT 0.19 BAR ITE -99.9q BOEHMITE -99.99 
BRUCITE -3.~9 CALCITE 0.44 CA-MONT -99.99 CELESTIT -99.99 CHALCEDN -0.08 CHLORITE -99.99 DOLOMITE 0.76 
GIBBSITE -99.'19 GEOTHITE -99.99 GR I EGI If -99.99 GYPSUH -0.97 HAll TE -3.85 HALLOYST -99.99 HEHATI TE -99.99 
HUMTITE -Z.10 HYDTOHAG -1.82 ILL ITE -99.99 KAOL INIT -99.99 K-HICA -99.99 HACKINAW -99.99 HAGNES IT 0.02 
HAGNETIl -99.<19 HIRABIlT -3.65 HESOUEHO -3.03 PHLOCOPT -99.99 PYRITE -99.99 PYROPHYL -99.99 QUARTZ 0.36 
S IDERI TE -99.99 STRONTNT -99.99 TALC 2.22 THENA~DT -4.28 W IlHE R IT -99.99 

SILICA SATURATION INDICES 

-LOG H4S IOItO 3.')4 QUARTZ 0.3'J CHALCEDONY -0.03 A-CRISTOBALITE -0.29 AHURPHUUS -1.36 
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TITLE 040"lB] LOCATIllN D-OB-2b-07BOBB 

INPUT DATA (~OLES PER LITER OF SOLUTION: EOUIVALENTS PER LITER FOR 
CATOT O.I~97r:-02 HGTOT 0.2180E-04 HATOT 0.3393E-01 KTOT 0.1253E-03 
S04TOT 0.5Z0~f-02 AlTOT 0.3715E-0~ FETOT O.OOOOE+OO SRTOT O.OOOOE+OO 
NOJTOT O.uOOOE+OO S10ZTOT 0.3RZ7E-03 BTOT 0.8788E-D4 BRTOT O.OOOOE+OO 

PH = 8.39 PF = Q9.99 TEMP = 39.90DEG C DENSITY: 1.000GH/CC 
-LOGlPC02t 4.02 -LOGlP02) = 99.99 -LOGlPCH4) = 99.99 

ALKALINITY» 
ClTOT 0.2646E-Ol 
BATOT O.OOOOE+OO 
H2STOT O.OOOOE+OO 

AlK 0.41t00E-03 
LlTOT 0.2450E-03 
NH4TOT O.OOCOE.OO 

IeNIC STRENGTH = 0.04226 TOTAL DISS SOLIDS = 2.34GH/LITER SOLN TOTAL INORG CARBON HOlAlITY : 0.3708E-03 
ION BALANCE ERROR = 0.31PERCENT CATION EXCESS = 0.2281E-0)(CHARGE*HOlES) H20 ACTIVITY. 0.9988 

INDIVIDUAL SPECIES MOLALITIES 

OH- 0.819ItE-05 C03-- 0.8660E-05 HC03- 0.HI0E-03 S04-- 0.1t't97E-02 CL- 0.2651E-Ol CA+. 0.1288E-02 
CAOH+ 0.11t80E-06 CAC030 0.5580E-05 CAHC03 0.3460E-05 CAS040 0.3031E-03 HG++ 0.1612E-04 HGOH++ 0.1494E-07 
MGC030 0.41t73E-07 HGHC03 0.399ItE-07 HGS040 0.3633E-05 I'IA+ 0.3358E-Ol NAC03- 0.5312E-05 NAHC03 0.41t06E-05 
I'IAS04- 0.1t064E-03 NACLO 0.1497E-OIt K+ 0.1232E-03 KS04- 0.2327E-05 KClO 0.5648E-07 SA++ O.OOOOE+OO 
BAOH+ 0.00001': +00 SR++ 0.0000£+00 SROH+ 0.0 OOOE +00 LI+ 0.2433E-03 L10HO 0.3196E-08 LIS04- 0.2288E-05 
H4SI04 0.3582E-03 H3Sl01t 0.2537E-0't H2SIOit 0.1063E-Ob Al+++ 0.1120E-18 ALOH++ 0.4866E-15 AlOH2+ 0.2987E-ll 
ALOH4- 0.3724E-06 AlSO't+ 0.1316E-18 ALS042 0.2487E-19 FE+++ O.OOOOE+OO FEOH++ O.OOOOE+OO FEOH2+ O.OOOOE+OO 
FEOH30 O.OOOOE+OO FEOH't- O.OOOOE+OO FECl++ O.OOOOE+OO FECL2+ O.OOOOE+OO FECl30 O.OOOOE+OO FESO't+ O.OOOOE+OO 
F E+. O.OOOOE+OO FEOH+ O.OOOOE+OO FEOH20 O.OOOOE+OO fEOOH- O.OOOOE+OO FES040 O.OOOOE+OO NHIt+ O.OOOOE+OO 
NH3AQ O.OOOOE+OO NH~S04 O.OOOOE+OO N03- O.OOOOE+OO H+ 0.4752E-08 H2S040 0.7636E-20 HSO~- 0.1560E-08 
HCLO 0.3109E-15 H2SAO O.OOOOE+OO HS- 0.0 OOOE +0 0 S-- O.OOOOE+OO BR- O.OOOOE +00 H3B030 0.7119E-04 
H2B03- 0.1690E-04 H2C03. 0.2268E-05 OlAQ O.OOOOE+OO 

INDIYIOUAL SPECIES ACTIVITIES(-LOG ACTIVITY) 

OH 5.14 COJ-- 5.36 HC03- 3.55 SO~-- 2.67 Cl- 1.66 CA++ 1.20 CAOH+ 6.9l 
CAC030 5.25 CAHC03 5.5ft CAS040 3.51 HG++ . 5.05 HGOH+ 7.90 HGC030 7.)5 HGHC03 7.1t8 
HGS040 5.44 1'1 A + 1.56 NAC03- 5.35 NAHCO) 5.35 NAS04- 3.47 NAClO 4.82 K+ 4.00 
I(S04- 5.71 KClO 1.24 BA++ -99.99 8AOH+ -99.99 SR++ -99.99 SROH+ -9q.99 ll+ 3.69 
LlOHO 8.46 llSO't- 5.72 H4SI04 3.'t4 H3SIO~ 4.66 HlSI04 7.29 Al+++ 19.55 AlOH++ 15.63 
ALOH2+ 11.60 ALOH4- 6.51 ALS04+ 16.94 AlS042 19.69 FE+++ -99.99 FEOH++ -99.99 FEOH2+ -99.99 
FEOH3 -99.9'l FEOH4- -99.99 FECL++ -99.99 HCL2+ -99.99 HCLlO -99.99 FESO~+ -99.99 FE++ -99.99 
FEOH+ . -9<1.9'1 FEOH20 -99.99 FEOOH- -99.99 fES040 -99.99 NH4+ -99.99 NH3AQ -99.99 NH'tSO~ -99.99 
N03- -99.9<1 H+ 8.39 H2S040 20.10 HS04- 8.89 HClO 15.50 H2SAQ -99.99 HS- - 99. 99 
S-- -99.99 BR-- -99.99 H3BO)0 't .14 H2B01- 't.88 H2CO) 5.6't 02AQ -99.99 

MINERAL SATURATION INDICES 

ADULARIA -1.33 ALBITE -1.29 ANHYDR IT -1.20 ANORTHIT -4.39 ARAGONI T -0.26 BARITE -99.99 BOE tiMI TE -1.99 
B RUC ITE -3.95 CALC ITE 0.01 CA-HONT -2.16 CELESTIT -99.99 CHALCEDN -0.08 CHLOR I TE -1.02 DOL OHITE -1.10 
GIBBSITE -2.12 GE OTHI TE -99.99 GR IEGITE -99.99 GYPSUH -1.24 HAll TE -4.83 fiALLOYST -5.~2 HEMA Tl TE -99.99 
HUNTITE -R.It') I-IY DTOHAG -7.90 ILLITE -2.34 KAOlINIT -1.49 K-HICA -3.91 MACKINAW -99.99 HAGNESIT -1.97 
HAGI'IETIT -99.99 HIRABIlT -5.34 HE'SOUFHO -5.06 PHlOGOPT -3.30 PYRITE -99.99 PYROPHYL -1.13 QUARTZ 0.35 
SIOERITE -99.99 'iT RON TNT -99.99 TALC 0.96 THENARDT -5.5B HITHERIT -99.99 

SILICA SATURATION INDICES 

-lOG 1-1451040 3.44 QUARTZ 0.]) CHALCEDONY -0.03 A-CRISTOBALITE -0.28 AMORPHOUS -1.34 --



d"lPL M\H.I 

TI TLE 041\0183 LOCATION 0-06-25-2388AO 

INPUT DATA '~OLES PER LITER OF SOLUTION: EOUIVALENTS PER LITER FOR 
CATOT 0.8234E-03 HGTOT 0.1851E-03 NATOT 0.4611E-Ol KTOT 0.4807E-0] 
S04TOT 0.5726E-02 ALTOT O.OOOOE+OO FETOT O.OOOOE+OO SRTOT O.OOOOE+OO 
N03TOT O.OOOOE+OO SI02TOT 0.1215E-02 BTOT 0.1202E-03 BRTOT O.OOOOE+OO 

PH = 7.9~ PE = 99.99 TEMP = ]9.600EG C DENSITY = 1.000GM/CC 
-LOGIPC02) 2.66 -LOGIP02) ~ 99.99 -LOG(PCH4) = 99.99 

ALKALINITY) 
CLTOT O. ]436E:-Ol 
BATOT O.OOOOE+OO 
H2STOT 0.0000[+00 

ALK 0.3080E-02 
LITOT 0.1873E-03 
NH4TOT O.OOOOE+OO 

IONIC STRENGTH = 0.05375 TOTAL OISS SOLIDS = 3.l5GH/LITER SOLN TOTAL INORG CARBON MOLALITY ~ 0.3043E-02 
ION BALANCE ERROR = -0.10PERCENT CATION EXCESS =-0.9610E-04ICHARGE*MOLES) H20 ACTIVITY = 0.9984 

INDIVIDUAL SPECIES MOLALITIES 

OH- 0.3117E-05 C03- 0.2710E-04 HC03- 0.2868E-02 504-- 0."982E-02 CL- 0.3"44E-Ol CA++ 0.6556E-03 
CAOH+ 0.2489E-07 CAC030 0.7698E-05 CAHC03 0.1376E-04 CAS040 0.1489[-03 MG+ + 0.1523E-03 MGOH++ 0.4159E-07 
MGC030 0.1029E-05 HGHC03 0.2663E-05 MGS040 0.2962E-04 NA+ 0.45 59E-0 1 NAC03- 0.2019E-04 NAHC03 0.4856E-04 
NAS04- 0.5120[-03 NACLO 0.2539[-04 K+ 0.4728E-03 KS04- 0.9156E-05 KCLO 0.2100E-06 BA++ O.OOOOE+OO 
IIAOH+ O.OOOOE+OO SR++ O.OOOOE+OO SROH+ O.OOOOE+OO LI+ 0.1861E-03 LlOHO 0.8799E-09 LIS04- 0.1812E-OS 
H4SI04 0.1169E-02 H3SI04 0.3013E-04 H2SI04 0.4558E-07 AL+++ O.OOOOE+OO ALOH++ O.OOOOE+OO ALOHZ+ O.OOOOE+OO 
ALOH4- O.OOOOE+OO ALS04+ O.OOOOE+OO ALS042 O.OOOOE+OO FE+++ O. OOOOE+ 00 FEOH++ O.OOOOE+OO FEOHZ+ O.OOOOE+OO 
FEOH30 O.OOOOE+OO FEOH4- O.OOOOE+OO FECL++ O.OOOOE+OO FECL2+ O.OOOOE+OO FECL30 O.OOOOE+OO FES04+ O.OOOOE+OO 
FE+. O.OOOOE.OO FEOH+ O.OOOOE+OO FEOH20 O.OOOOE+OO FEOOH- O.OOOOE+OO FES040 O.OOOOE+OO NH4+ O.OOooE+OO 
NH3AO O.OOOOE'+OO NH4S04 O.OOOOE+OO N03- O.OOOOE+OO H+ 0.1355E-07 H2S040 0.6320E-19 HS04- 0.4589E-08 
HCLO 0.1062E-14 H2SAO O.OOOOE+OO HS- O.OOOOE+OO S-- O.OOOOE+OO BR- O.OOOOE+OO H3B030 0.1110E-03 
H2B03- 0.9622E-05 H2C03* 0.5285E-04 02AO O.OOOOE+OO 

INDIVIDUAL SPECIES ACTIVITIES(-LOG ACTIVITY) 

OH 5.60 C03-- it.91 HC03- Z.63 SO"-- 2.66 CL- 1.56 CA++ 3.53 CAOH. 7.69 
CAC030 S.ll CAHC03 4.94 CA5040 3.82 MG++ 4.15 MGOH+ 7.46 MGC030 5.98 HGHC03 5.67 
H(;S040 ~.5Z NA+ 1.43 NAC03- 4.77 NAHC03 ft.31 NASO~- 3.33 NACLO 4.59 K+ 3.4Z 
KS04- '> .1l KCLO 6.56 8A+0- -99.99 BAOH+ -99.99 SR++ -99.99 SROH+ -99.99 LI+ 3.61 
L IOHO 9.05 LIS04- 5.83 H4SIO't 2.92 H3SI04 .... 61 H2S 104 1.68 AL··+ -99.99 ALOH+ • -99.99 
ALOH2+ -99.99 ALOH4- -99.99 ALS04+ -99.99 ALS042 -99.99 FE+++ -99.99 fEOH+o- -99.99 FEOHZ+ -99.99 
HOH3 -9'l.99 FEOHIt- -99.99 FECL++ -99.99 FECL2+ -99.99 HCL30 -99.99 FES04+ -99.99 FE++ -99.99 
FEOH+ -99.99 FEOH20 -99.99 FE[)OH- -99.99 FES040 -99.99 NH40- -99.99 NH3AO -99.99 NH4SOJt -99.99 
H03- -99.99 H+ 1.94 H2S040 19.19 HS04- 8.43 HCLO 14.96 H2SAO -99.99 HS- -99.99 
s-- -99.99 6R-- -99.99 H3B030 3.95 H2B03- 5.14 H2C03 4.21 02AO -99.99 

MINERAL SATURATION INDICES 

ADULAR IA -99.99 AL B ITE -99.99 ANHYDRIT -1.51 ANORTHIT -99.99 A~AGONIT -0.12 BARITE -99.99 BOEHMI TE -99.99 
BRUC ITE -3.97 CALC ITE 0.15 CA-HONT -99.99 CELESTIT -99.99 CHALCEOH 0.45 CHLOR I TE -99.99 DOLOMITE -0.19 
GIBBSITE' -99.99 GE OTHITE -99.99 GR IEGITE -99.99 GYPSUM -1.55 HAll TE -4.60 HALLOYST -99.99 HEHATITE -99.99 
HUNTITE -4.22 HYDTOHAG -].84 ILLITE -99.99 KAOL INIT -99.99 K-HICA -99.99 MACKINAW -99.99 HAGNESIT -0.b1 
MAGNET IT -99.99 MIRA31LT -5.06 N£SQUEHO -3.69 PHLOGOPT -99.99 PYRI IE -99.99 PYROPHYL -99.99 QUARTZ 0.81 
SIDERITE -99.99 STRONTIH -99. "19 TALC ].02 THENARDT -5.32 WITHE R IT -99.99 

SILICA SATURATION INDICES 

-LOG H4S JOIoO 2.92 QUARTZ 0.86 CHALCEDONY 0.49 A-CRISTOBALITE 0.24 AMORPHOUS -0.82 



\~f'L 'HI l 

TITLE 042~1J3 LOCATION D-06-25-36CBBB 

INPUT DATA (~OLES PER LITER OF SOLUTION: EOUIVALENTS PER LITER FOR 
CAlOT 0.29b9c-02 HGTOT 0.2961E-03 NAToT 0.1131E+00 KTOT 0.4909E-03 
)04TOT 0.1807f-02 ALTOT O.OOOOE+OO FETOT O.OOOOE+OO SRTOT O.OOOOE+OO 
N03TOT O.OOOOE+OO SI02TOT 0.1082E-02 BTOT 0.1480E-03 BRTOT O.OOOOE+OO 

PH: 7.81 PE = 99.99 TEMP = 46.10DEG C OENSITY: 1.000GHICC 
-LOG(PC02) 2.92 -LOG(P02) = 99.99 -LOG(PCH4) = 99.99 

ALKALINITY) 
CLTOT 0.1019E+00 
BATOT 0.0000£+00 
H2STOT 0.0000£+00 

ALK 0.1270£-02 
LITOT 0.2450£-0] 
NH4TOT O.OOOOE+OO 

IONIC STRENGTH = 0.12681 TOTAL DISS SOLIDS = 7.25GM/LITER SOLN TOTAL INORG CARBON HOLALITY = 0.1221E-02 
ION BALANCE ERROR = 0.b9PERCENT CATION EXCESS % 0.lb27E-02(CHARGE*HOLES) H20 ACTIVITY = '0.9961 

INDIVIDUAL SPECIES MOLALITIES 

OH- 0.]896£-05 CO]- 0.1020E-04 HC03- 0.1096E-02 S04-- 0.6069E-02 CL- 0.1025E+00 CA++ 0.25"4E-02 CAOH+ 0.9"6"£-07 CAC030 0.8144E-05 CAHC03 0.1917E-04 CAS040 0.4192E-03 HG++ 0.2592E-03 HCOH++ 0.7342E-07 
MGC030 0.4315E-06 HGHC03 0.1464[-05 HGS040 0.3714[-04 NA+ 0.1124E+00 NAC03- 0.1967E-04 NAHC03 0.3928£-04 
NAS04- 0.1328E-02 NACLO 0.1569E-03 K+ 0.46"5E-03 I<S04- 0.9278E-05 KCLO 0.6829E-06 SA++ O.OOOOE+OO 
BAOH+ O.OOOOE+OO SR++ O.OOOOE+OO SROH+ O.OOOOE+OO LI+ 0.2""6E-03 LlOHO 0.1"32E-06 lI50lt~ 0.2164E-05 
H4Slo" 0.1061E-02 H3SI04 0.2~71E-04 H2SI04 0.7091E-07 AL+++ O.OOOOE+OO AlOH++ O.OOOOE+OO AlOHl+ O.OOOOE+OO 
ALOH4- O.OOOOE+OO ALS04+ O.OOOOE+OO ALS042 O.OOOOE+OO FE+++ O.OOOOE+OO FEOH++ 0.0000£+00 FEOH2+ O.OOOOE+OO 
FEOH30 O.OOOOE+OO FEOH4- O.OOOOf+OO FECL++ O.OOOOE+OO FECl2+ O.OOOOE+OO FECl30 O.OOOOE+OO FESO~+ O.OOOOE+OO 
FE++ O.OOOOE+OO FEOH+ O. OOOOE+ 00 FEOH20 O.OOOOE+OO FEOOH- O.OOOOE+OO FES040 O.OOOOE+OO HH4+ O.OOOOE+OO 
NH3AO O.OOOOE+OO NH'tSO't O.OOOOE+OO N03- O.OOOOE+OO H+ 0.1913E-07 H2S040 0.1427E-18 HS04- 0.7352E-08 
HCLO 0.7219E-l't H2SAQ O.OOOOE+OO HS- O.OOOOE+OO S-- O.OOOOE+OO 8R- O.OOOOE+OO H3B030 0.137ltE-03 
H2B03- 0.1172E-04 HlC03* 0.2459E-04 02AO O.OOOOE+OO 

INDIVIDUAL SPECIES ACTIVITJESf-lOG ACTIVITY) 

OH 5.'H C03-- 'j.~5 HC03- 3.07 S04-- 2.70 CL- 1.12 CA++ 3.05 CAOH+ 7.13 
CAC030 5.08 CAHC03 4.83 C4S040 3.36 HC++ 4.02 HGOH+ 7.24 HCC030 6.35 HGHCOJ 5.96 
HCSOitO 4.42 NA+ 1.07 NAC03- 4.62 NAHCO] 4.39 HAS04- 2.99 "I ACLO 3.79 K+ 3.45 
KS04- 5.15 KClO 6.15 8A++ -99.99 8AOH+ -99.99 SR++ -99.99 SROH+ -99.Q9 LI+ 3.72 
liOHO ~.8] LI S04- 5.76 H4S 104 2.96 H3SIfH 4.67 H2SIO't 7.61 AL+++ -99.99 ALOH++ -99.99 
ALOH2+ -99.99 ALOH4- -9<1.<19 ALS04+ -99.99 ALSO't2 -99.<19 FE+++ -99.99 FEOH++ -99.99 FEOH2+ -99.99 
FEOH3 -99.99 FEOH4- -99.99 FECL++ -99.99 FECLZ+ -99.99 FEC130 -99.99 FES04+ -99.99 FE++ -99.99 
FEOH+ -99.99 FEOH20 -99.99 FEOOH- -99.99 FES040 -99.99 NH4+ -99.99 NH3AO -99.99 HH4S04 -<19.99 
N03- -99.99 H+ 7.81 H2S040 16.83 HS04- 8.26 HCLO 1". L3 H2SAO -99.99 HS- -99.99 
S-- -99.99 BR-- -9<1.99 H3BO 30 3.85 H2803- 5.12 H2C03 4.60 OlAO -99.99 

HINERAL SATURATION INDICES 

ADULARIA -99.99 AL 8 ITE -99.99 ANHYORIT -1.02 ANORTHIT -99.99 ARAGONIT -O.H BARITE -99.99 BOE HHI TE -99.99 
RIWCITE -3.14 CIILCITE 0.15 CA-HOrn -99.99 CELESHT -99.99 CHAl C EON 0.34 OfLORITE -99.99 DOL OHITE -0.55 
GIBBSITE -99.99 GEOTHITf -99.99 CR IEGITf -99.99 GYPSUH -1.0<1 HAll If -3.82 HALLOYST -99.99 HEHATITE -99.99 
HUNTITE -,).16 HYDTOMAC -4.lt7 ILLI TE -9<1.99 KAOL HilT -99.99 K-HICA -99.99 HACKHI/lW -99.99 HAGNESlT -0.9] 
HAGNET IT -99.99 MI RA8IL T -4.66 NE S OUEHO -4.05 PHLOGOPT -99.99 PYRI H: -99.99 PYROPHYL -99.99 QUARTZ 0.75 
SIDERITE -99.99 STRONTIH -99.99 TIILC 2.96 THE HARDT -<t.63 WITHERIT -99.99 

SILICA SATU~ATION INDICES 

-LOG H"SI040 2.96 OUARTZ 0.73 CHALCEDONY 0.38 A-CRISTOBALITE 0.13 AHORPHOUS -0.92 ---j> 
. r" \.f ,_ 

j 
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IoIAT5PEC 

REFERENCE: WIGLEy,T.M.L.,1977,WATSPEC-A COMPUTER PROGRAM FOR DETER­
MINING THE [QUILIBRIUM SPECIATION OF AQUEOUS SOLUTIONS:?RITISH 
GEOMORPHOLOGICAL GROUP TECHNICAL BULLETIN ZO, GEO ABSTRACTS LTD, 
UNIVERSITY OF EAST ANGLIA,NORWICH NR4 7TJ,ENGLAND,40P. 

HATSPEC IS AN AQUEOUS HODEL FOR DETERMINING EQUILIBRIUM CHEMICAL 
SPECIATION IN NATURAL WATERS. IT ACCEPTS UP TO 18 TOTAL SPECIES 
CONCENTRATIONS AS INPUT. EH INPUT CAN BE INCLUDEO IN ANY OF 5 
DIFFERENT WAYS, OR MAY BE OMITTED. WATSPEC ACCOUNTS FOR UP TO 70 
AQUEOUS-PHASE SPECIES ANO COMPUTES SATURATION INDICES FOR 40 
HI NE RALS 
INPUT DETAILS: EACH SAMPLE REQUIRES 2,3.4 OR 5 CARDS. 
CAR 0 1 t2 II , FLO. 0 I 

FLAG1= 1 IF SAMPLE INCLUDES REDUCTION-OXIDATION OATA (CARD 31 
FLAG2= NUH~ER OF MINOR SPECIES CARDS (CARDS 4 ANDIOR 5) 

Cb HINO~ SPECIES PER CARD SO FLAG2= 0, 1 OR 2) 
DENS= DENSITY (GM/CC OR KG/LITERI : IF DENS IS MISSING OR INPUT 

AS LESS THAN 1.0, WATSPEC PUTS. DENS" 1.0 
CARD 2 (9F6.0) : TEMP (OEG Ch PH AHD MAJOR SPECIES. 

l(I),I=1.7 = MAJOR SPECIES TOTAL CONCENTRATIONS IN MILLIHOLES PER 
LITER OF SOLUTION (HILLIEQUIVALENTS FOR TITRATION 
ALKALINITY) : SPECIES ORDER, 1 " CALCIUM, 
2 = HAGNESIUM, 3 = SODIUM, 4 x POTASSIUM, 5 " CHlORIDE 
b " TITRATION ALKALINITY, 7 = SULPHATE 

CARD 3 eIl,lF10.0' : OXIDN-REDN DATA (OMIT IF FLAGI NOT EQUAL TO II. 
THERE ARE 5 INPUT OPTIONS INDICATED BY FLAG]. III IS THE 
APPROPRIATE DATA VALUE. E1 IS LEFT BLANK UNLESS FLAG] = ). EH 
VALUES IN VOLTS. 

FLAG] VAL UE 
1 
2 
) 

5 

III 
MEASURED EH, TEHPERATURE CORRECTED 
MEASURED EH, NOT TEHPI':RATURE CORRECTED 
HEASURED EH, NOT TEMPERATURE CORRECTED. E1 MUST BE 
SPECIFIED WITH THIS OPTION. EI % EH OF STANDARU 

. lOBELLS SOLUTION 
OXYGEN CONCENTRATION AS -LOG(HOLES OF 02 PER LITER 
OF SOLUTION' 
TOTAL SULPHIDE AS -LOG(MULES OF H2S PER LITER 
OF SOLUTIO"" 

CARDS 4 AND 5 (beI2,GIO.4) : MIHOR SPECIES. OMIT IF NO MINOR SPECIES 
DATA. DATA INPUT IS IN PAIRS WITH SPECIES NUMBER FOLLOWED BY TOTAL 
CONCENfRATIOH IN MILLIMOLES PER LITER OF SOLN : SPECIES NUMBERS 
8 IALUMIHIUH), 9 (IRONI, 10 (STRONTIUM), 11 (8ARIUM), 12 (LITHIUM), 
13 (NlfRATEI, 14 (SILICATE AS SI021, 15 (BORATE AS 8', 16 (BROMIDEI 
17 (SULFIDE AS H2SI, 18 (AMMONIA AS NH4+1. 
IF SULFIDE: IS ENTERED ON CARD 4 OR 5 THIS VALUE WILL BE USED FOR 
CALCULATION ~ SPECIATION EVEN IF MEASURED EH DAU IS GIVEN ON 
CARD 3. TO FINO SPECIATION WITH SULPHIDE DETERHINEO BY MEASURED 
EH DATA OHIT SULPHIDE FROM CARD 4. 

END OF DATA: A CARD WITH 99 IN COLUMNS 1 AND 2 SHOULD ALIoIAYS BE 
INCLUDED AFTER THE LAST DATA CARD TO DENOTE END OF DATA 

C 
CIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII111111111111111111 

C 

o I HENS 10 H R (7 2 I , 8 ( 72 I , I P A I R ( 21 I • I R 11 21 ) • I R 2 ( 21 I • G F \0/1 18 ) • N X Ill! 
l, CHH( 7 Z 1 • XL DC ( ~ I 

INTEGER CHG.CHH,FLAGl.FLAG2,FLAG1 
REAL K,KI1IN 
REAL*1:l ATITLE 
COM HU N A ( 7 5 I ,F ( 7 2 I ,X ( 7 2 1 ,l ( 7 2 ) • A A , 88 , C H G ( 72 I ,C TOT, 0 ENS. F LAG] ,G M H20, 
IPPCH~.ElIPE.PH,T,TEHP,TOS,U,lll.K(77),KHIN(40I,PK(771,PKHIN(401 

DATA IPAIR/19,20,21,22,23,2~,25,26.27,28,29.)0,]l,]2,]),]5,58,59, 

160,61.68/.IRl/4*l,4*2,4+3,4,4,71,71,lO.1I,12,12,71/,I R2/72,34,6,7, 
]2,1,-1,0,O,-L,O,I,I,O,I,O,I,O,L,O,0,-1,0,-I,O,-I,O,-2,-I,O,-L,-2, 
43,2 ,1 ,I ,-I. -1 ,3 ,2 ,0 ,2 ,1 ,- 1, 1 ,2, 1, 1, 0. -1 ,0,1 ,1 ,0,-1 ,-1, - 2, ° ,-1 , 5* 0, 
51,-11.GFW/40.08,24.]12,22.99,39. 102,]~.45),bl.011,96.062,Z6.981, 
655.847,07.62,137.14,6.939,62.005,60.085,10.811,79.909.)4.08, 
71R.03Q/,RIS •• 5.5,4.,Z*3.5,5.4,5.,4.5,0.,5.,5.,6.,].,O.,2.5,4 •• 0., 
80.,6 •• 0.,6.,0. ,6.5,0.,4.,0.,O.,5.4,O.,5.4,O •• 5.4.0.,S.~,4.5,O.,4., 
95.4,9.,2*5.4,2+4.5,0 •• 9.,5.,0.,5.,2*5.4,5.,6.,5.,5.,0 •• 5.,0.,5., 
+5.,0.,5.,3.5,5.,0.,5 •• 5.0.,9.,3.5/,8/.165,.2,.075.2*. OL5,O.,-.04, 
165*0./,ELIMIT/1.E-Obl,NDATA/0I,TKEEP/1000.1 

A 2 
A 3 
A 4 
A X4 
A 5 
A 6 
A 7 
A 8 

A 10 
A 11 
A 12 
A 13 
A 14 
A 15 
A 16 
A 17 
A 18 



c •• OPEM FilES 
C 

TYPE: 901 
90i FORHA H' INPUT FILE? " $) 

CALL ASSIGH(S,O,-i) 
TYPE 902 

902 FORMATe" OUTPUT fILE? • ,S) 
CALL 1\S 5 I Gl'H 6,0,-11 

C c.· 
C 
C 
10 

20 

30 

40 

C 

50 
C 

60 

DONE CPENIHG FILES 

DO 20 l=i,72 
CHGe I I=CHH( f) 
ZII'=O 
X C I' =0 
AII)-=O 
F C I)=i 
NOATA=NOATA·l 
REAoe5,220,ENO=23,FlAGi,FlAG2,OFNS,ATITLE,XlOC 
IFCCFlAGi.EQ.9,.ANO.CFlAG2.EQ.9JIGO TO 130. 
REAOC'),2JO' TEMP,PH,ClIO ,1"1,7) 
IFCfLAGl.EQ.LJREADI5,2~OIFlAGJ,ZZZ,EZ 
IF (Hi G2. GE .1 ) READ C 5,25 ° I 1 r N X r I , , 1 1 NX C I II ) , I" 1 , 61 
IFCFLAG2.GE.ZIREAOI5,2501ICNXII),ZINXIIJ)I,I=1,6) 
WRITE(~,170' NOATA 
WRITECb,211) ATITLE,XlOC 
IF C I OEMS. G T.O J • AND. IDE NS. L T .i. I , WR I TE C b ,2iO ) 0 ENS 
IFIIOEHS.GE.O.,.AHD.IOENS.LT.l.) IDENS=I.0 
T= TfI1P. 2 73 .15 
IFIA8SITEHP-TKEEPI.GT.0.IICALL fOUCON 
TKEEP=TEHP 
PPCH~=99.99 
PE s 99.9Q 
CTOT=1000 
T05=0 
GHSOLN=1000.+0ENS 
DO 30 1=1,18 
TDS=-TnS+H I I+GFHI 1'/1000. 
G MH 20-=G HS Ol t+- TO S 
00 40 1=1,18 
Z I I • = [( f II GMH 20 
XIII=ZII) 
[FIIl(17).GT.0 ••• AND.IFLAGI.NE.111 GO TO 120 
Al7LJ=10. "(-PHI 
XI71l=AC7l1 
XI721=KU)I/AC 711 
A(73)=1. 

FIRST ESTIMATE OF HCOJ- ACTIVITY. 
X 1l:>1 -= ( 1 C.., I + X I 71 I - X I 72 , , I ( 1. + 1 ( 1 ) • K ( 21 ) + 1 ( 2 ) +1( ( 25) + 1 ( 3 ) +K ( 29 ) • 

12 • * I 1. + l C 1 I *K ( 20 I + II 2 I * K ( 2 ~ , + Z r 3 1* K I 28 I I I ( K ( h) • A ( 7 1 I ) ) 
fFIXlh).LT.O.JIGO TO 120 
fTEP~O 

I F ( IT FR • G E • 50' GOT 0 120 
CALeN OF WHIC STRf'NGTH ANn ACTIVITY COEFFICIENTS 

DI) 60 1= 1.72 
U = IJ •• '> • X I [ , .r. H G r [ ) • C H G ( I ) 
XTOT=I) 
CO 70 I=l.ll 
C~SO'HIlJl*C%( I '.CHG( I ).~A 
[FICHr.1 Il.J:O.O'F( J)~10."(o.1·1J) 
IF ( CHG I I , • N E • r) , F ( I I '" 1 0 • * * ( - C /I 1. + R 8.5 Q R T ( U I +R I I I ) + u* B ( I ) ) 
IFII.ME.711 A(l)=FII)*XII} 

70 XTOT~XTOT.X(II 

C=TEHP*HHP 
F(68)=10.**IU~133.5-.109.TEHP+.001~*C-U+IL.5+.015tTEHP-.0004tC)) 

liT! 
C ACTIVITIES OF H20, OH-,ANO C03--. 

AI73I=1.-.OL7*XTOT 
AI721=Kr73,*AI73'/AI71' 
XI721~AI72'/FI72) 

AI)4J=Alb'/IKI6)*AC71', 
C TEST FOR CONVERGENCE. 

TEST:CTOT 
CTOT=X(6t+X(20l.X(21'+XI241+XI251+XI281+XI291+XIJ41+X(681 

A 19 
A 20 
A 21 
A 22 
A 23 
A 24 
A 25 
A 26 
A 27 
A 28 
A 29 
A 30 
A Jl 
A 32 
AX32 
A ]) 

A 3" 
A 35 
A 36 
A 37 
A 36 
A 39 
A ~O 
A 41 
A~2 

A ~3 

A "" A 45 
A 46 
A 47 
A 48 
A 49 
A 50 
A 51 
A 52 
A 53 

A 5~ 
A 55 
A 'J6 
A 57 
A 58 

A 60 
A 61 
A 62 
A 61 
A 6~ 
A 61) 
A 66 
A 67 
A 68 
A 69 
A 70 
A 71 

A 72 
A 73 
A 74 
A 75 

A 76 
A 77 



IFIIABSITEST-CTOTlfCTOTI.LT.ELIHITIGO TO 110 
ITER=ITER+1 

C CALCULATIO~ OF PEt OZ, CH4 A~O SULPHIDE SPECIES. 
IFIFLAG1.EQ.1ICALL PECALC 

C SILICATE SPECIES. 
4 1 lit , '" Z CHI fC 1. IF 1 lit )+ I K ( 31 )f F I 37 1 + K 1 ) 6 II F 1 381 1 I A 1 711 1 
AI37J=KI)7I.A( 1'II1A(71) 
AI38'=KI381·All~I/IAI711+AI7111 

C BORATE SPECIES. 
AllSl=ZC1SI/11./F(151+K(441/IFI441·4171111 
AI441=K(44)+AI1SI/AI71' 

C ALUI1(HIUI1 SPECIES. 
413?I=lI81/11./F(391+A(721+AI721+IAI1Z).4172)+K(8)/FI6I+K14011 

11 F (40' + A 17 Z 1 1 + K (4U/F 1 4tl 1 + A 11 1 .1 K I 4 Z 1 IF 142 1 +K 1 43 1 + A 171 I F 1431 I 1 
C=A1391+A(72' 
Alfl'='((8'+C+417ZI++3 
4(40):KI40'+C 
AI411=KI~11+C+A(7Z1 

AI421=KI421·A(391·4171 
4143l=K(/tJI+&\C391+AI71+A( n 
IFIIFLAGl.~c:.11.AND.I[191.GT.O.11 PE=tO. 
IFI(FlAGl.~E.lI.ANO.I[I(H.EQ.O.11 GO TO 80 

C IRON SPECIES. 
E=IO.++C-PEI 
A 1741-=1: 
C=A 171 1 IA (731 
G=C+C 
AI5ZI=E+Z(91/IE/F(5ZI+KI91/IFI9'+C*GI+KI451/FI451+KI461+415'/FI46' 

1+!(147)+AI51+.3/FI47)+KI48)/IFI461+C'+!(149'/IF(491+GI+K1501/1F1501+ 
ZG+GI+!(151)+AI71/F(511+KI531+A(SI+A(51/F(53'+K(541+E/IF(S41.CI 
3+K(55).E/IFIS51+GI+K(5bl.E/IFI~hl.G.AI7111+KI571.£+AI71fF157'1 

Y=AISZ1/E 
A 19 '=K 191 +Y II C +G 1 
A 1 'I 5 1 -= K I .. 5 I +V 
AI'I61=KI461+V+A(5) 
A (47) =K 14 n+v .'.1 A 151" 31 
AI4IJI-=KI4f1l+Y/C 
A I 4 9 1 -= KIlt 9 I .Y 1 G 
AI501=KI~01+Y/IG+GI 

41511-=1( (5U+Y+AI7) 
A(53)~KC51'+V+AI5I+A(5' 

AI5ltl-=KI54'+~157IfC 

AI551=KI551+A{571/G 
AI5hl-=KI56I+AI521/IG+AI7111 

~O AI571=KI57I+AI5ZI+AI71 
C HJR IH'=:\f- ~1'':t.!l:S. 

IF ( [( 1!l I. G T .0 • I A It 8 I : l ( 1 R II ( 1. f F I 18) • K ( b 4) II F ( 1,4 , + Al 71 I I +K 16'> ) 
111 F I 6~ I • A ( 711 1 
IFIFLA~1.EQ.LIC=LO ••• IPK(76)+IO •• PH+8 •• PE+3 •• ALOGI0IAI73111 
IF ( II ( L 11 • G T .0 • I • AN D. 1 F LA r, L. E 'l. I I I X Itl ~ A I 13 II 1 C+ F I 18 1 I 
I F I ( 1 ( 1 ~ I • G T • 0 • I • AN f). ( F LA G t • E Q • 11 I X 13 = A I tEll. C IF ( 13 I 
IFIA(181.GT.O.IAI64)=KI&41+AI181/AI711 
I F I A I III ) • G T .0. I A I 65 1= K 1 65 ) + A I 18 II A 17 I 

C ALL OTH~~ ION PAIRS 
DO 90 l=l,Zl 

90 A I I P" I R I I 1 1 =K I I P A I R I I I I. A 1 I R 11 [ I 1+ A I I R Z I [ I , 
AI3bt=K(361+A(111*AI711+~111 
DO 100 1=1,6'> 

100 XII+7t"'~(1+7I1FII+7) 

C KEY SPECIES 
I F I X I 1 1 • G T • O. I X 1 1 1 = Z I 1 1 1 1 1 • + I X I 19 1 + X I 20 I + X I Z 1 1 + )( I 2 2 I 1 1 X I 1 I ) 
IFI)(12l.GT.O. IXIZ):ZIZI/C1.+IXI231+XI241+XIl51+)(IZ611/XIZI) 
I F I XI 3) • G f • O. 1 X 1 31 = [13 II ( 1. + ( X ( Z 71 + X ( 2 fl ) +)( ( Z 9 I + X ( 30) 1/ X I) II 
IF(XC~I.GT.0.IX(41:Z14)/11.+IXI311+X(3ZII/)(~I) 

I F ( X I 'i I • G T • O. I X I 5 1= Z I 5 I /I 1. + I X ( Z 71 + X ( 31 1 + X I 33 I + )( 1 4 I> 1+ 3 • + X 1 471 • Z • + 
1X(531)/)(1'j) I 

IF I )( ( 71 • G T • O. 1 X C11= Z 17111 1. + 1 X I 22 1+)( I 26 1+ X( 301 + XI 3Z 1+ X I 35 H, XI 36) 
1+)(14Z'+2.·XI43)+XI51'+X(57'+XI611+XI65"/X(711 

IFIXI101.GT.O.IXI101:[1101/11.+)(1581/XI1011 
IF(XI111.GT.O. 'XI11':ZI111/11.+X(591/)(11111 
I F I X ( 1Z , • G T .0. 1 X IlZ 1 = 1 I 121 I ( t. + 1 X 160 I +)( I 611 ) 1)( 1 12 I 1 
C=X(31)+Z •• XI381+X(441+XC~I+XI621+Z •• )(1631+)(1721+XI601-X(11) 
C=XI311+Z.+)(381+)(1441+)(1401+2.+XI411+4.+XI81+)(1621+Z •• XI631+)(16'11 

1+X(7ZI+XI191+)(23)+XI581+XI591+)(601-XI71'-)(133)-)(135I-Z •• X(361 
XI61=(ZI61-C'/(1.+(XIZ11+XI251+XIZ9'+2.+1)(120)+)(IZ41+X1261+X13411 I 

l/X(611 

\ &, 
A 78 
A H 

A 60 

A 81 
A 6Z 
4 83 

A 84 
A 85 

A 86 
4 87 
A 88 
A 89 
A 90 
4 91 
A 92 
A 93 
A 94 
A 95 

A 96 
A 97 
A 98 
A 99 
.&.l 00 
AlOI 
AI0Z 
A103 
A104 
AI05 
HU6 
A107 
AI09 
AI08 
A110 
A 111 
A 11Z 
A 113 
A1l4 
A115 
H16 
A117 

4118 
A119 
AlZO 
AlZ t 
Aln 
A 123 
AIZ 4 

Al25 
Al26 
A127 
Al28 
A129 

4130 
A131 
A 132 
AlB 
A134 
A 135 
A136 
A137 
A138 
Al39 
A140 
A141 
A142 
A143 
A144 
A 1,45 



110 

120 

130 
1"'0 

150 

160 

170 
211 
1130 

190 

200 

210 

220 
230 
Z 40 
250 
eno 
C2JO 
C250 
23 

C 
C 

GO TO '50 
IFeCFLAG1.EQ.1).AND.IZI18).GT.0.» ~RITEI6,1401 X13 
IFICFlAGl.EQ.lI.AND.(ZllJl.GT.O.1I ~RlTEI6tl50) X18 
IFIIFLAG1.NE.11.AND.IZ(9).GT.0.» ~RITEI6,160) 
CAll P~INT 
GO TO 10 
IFIlTER.GT.50) ~RIHI6.t80) 
IFIX(bJ.LT.O.1 ~RITE 16,190) 
IFIC1l7.GT.0.I.AND. IFLAG1.NE.ll) WRITE 16,200) 
IFIITER.GT.50) CALL P~INT 
GO TO 10 
CONTIHUE 
FORMATel,,' NH3 AND PE DATA GIVEN NH3, PH AND PE IHPLY 1'403- HOL 

lALITY =',El1.4) 
FOR~ATell,' N03 AND PE DATA GIVEN 1'403, PH AND PE IHPLY NH4+ HOL 

lALITY =',El1.4) 
FORMAHII,' FE TOTAL> ZERO BUT NO EH DATA CA~D: PE ARBITRARILY 

lASSUHED EOUAL TO 10.0') 
FORMAT(lHl,' SAMPLE NUHB~R',141 

FORHATI/,2X,'TITLE',2X,A6,10X,'LOCATION',2X,3A4,A21 
FORHATe//,' NOT CONVERGED AFTER ~O ITERATIONS. RESULTS AT THIS S 

1AGE ARE ') 
FORHATIIX,' SAHPLE REJECTED: HC03 < 0, POSSIBLE PH OR ALKALINIT 

lY ER~OR" 

FORMATtlX,' POSSIBLE DATA INPUT ERROR: TOTAL SULPHIDE SPECIFIED 
1 3UT NO EH DATA CARD'I 

FORMATe1X,' WARNING, OFNSITY SPECIFIED AS',Fo.l,' VALUE CHAN 
IGED TO 1.0'1 

FOR "1 A T ( 2 I 1, F1 0 .0, A6, 3 A4,"'? I 
FORI"AT(9F8.41 
FORHAT( Il,2FlO.01 
FOR MA r I "1 12, G 1 0.41) 

FORNATCZ(,FI 
FO~/'1ATf9FI 

FOilHAH6-II,GII 
STOP 
E NO 
SUBROUTINE EQUCON 

THIS SU~ROUrINE CALCULATES ALL EOUILIRRIUM CONSTANTS AND 
OEBYE-HUCKEL CONSTANTS 

0111 E NS ION Ii( 39 I , 12 ( 15) , P I( 25 ( 7'3 I ,0 E L HI 78 ) , A 1 ( 15) , A 2 1 15 I, A 3 115 ) 
INTEGE~ CHG.FLAGl,FLAG2,FLAG3 
REAL K,KMIN 
C 0 H 110 I'l A I 75 I ,F I 72 ) ,X I 72 I , I I 72 I , AA • e e , C H G I 72 I ,C TOT, 0 ENS, F lAG 3 , G 11 H20, 

IPPCH4,El,PE,PH,T,TEHP,TO),U,Zll,KI77),KHIN(401,PKI77),PKMIN(40) 
DATA (1/~,9,19,22,26,27,28,29,30,31,33,36,40,~1,42,43,45,46,47,48, 

149,50,51,53,54,55,56,57,~~,59,60,61,63,65,66,73,74,75 ,76/,12/6,20, 

221,23,24,25,12,35,37,38,44,62,64,68,77/ 
DATA PK25/-3J.938, 26.571, -1.4 , -2.309. -2.238. 1.602. -1.268, 

1 .25, -0.72, 1.58'), &.1 , 1. ,-8.998,-18.235, -3.2 , 
2 -5.1 , 13.013, 11.6 , 11.925, 15.473, 20.173, 34.B94, 8.886, 
3 10.919, 9.]19, 20.57 , 29.458, -2.2 , -0.~2 , -0.64 , -0.2 , 
4 -0.64, 12.918, -1.11 , 21.495, 1].998,-40.644,-30.741,-119.077 
5, B.215, 4.548, 8.24, -1.562, 11.41, 5.974, 9.756, 13.32 , 
6 10.5'5, .179, 11.41 , 32.77, 3.523, 4.005, 17.02, 4.759, 
7 'l.21L, 1.113, 4.6]1,30.51,41.2 ,33.41,-24.15,18. , 
8 63.53. 20.57 , 49.09 , 19.33 • 62.29 , 36.91 , 32.82 , 90.61 , 
9 42.43, 37.82 ,-32.67 , 18.48 , 17.97 • 40.31 , 45. I 

DATA GELHI -9.32,.0 1.19, 1.5 1.27,.0 8.911, 
1 .0 1.1 .0, 18.6] , 10. 1.99,.0 2.29 , 
2 3.07, 9.7 , 18.152, .0 ,20.115,.0 .0, 15.92 , 
3 .0, 13.21~, 28.565, 32.995, .56, 1.15, 1.75. 4.832, 
4 .0, 12.1 , .0 ,3J.457, 13.345.-65.44 ,-57.435,-187.055 
5 , -2.959, -3.769, -6.169, .918, 2.361, -1.054, 6.141, 6.95, 
6 -5.328, -0.572. .85, 14.47, 4.615, 6.22, -8.29, .261, 
7 -4.551, 18.987, .0 ,-25.76, 25.55~, 11.905,-49.65 , 25.896, 
B .0, 30.82 , 67.86 • 17.~3 • 45.065, 49.15 , 44.68 , 54.76 , 
9 .0 ,-25.52 ,-68.66 , 11.3 , .0, 54.684, 58.37]/ 
DATAAl/-6.498,-27.]93,-2.95,.6B4,.991.2.319,3.106,-5.3505,6.368,39 

1.478,28.6059,11.17,.6322,-14.8435,-14.0184/,A2/.02379,.05617,.0133 
2,.0051295,.00667,-.011056,0.,.0163412,-.016346,-.065927,.012078,-. 
302]B6.-.001225,.032786,.OI5264/,A3/2902.39,4114.,0.,0.,0 •• 0.,-673. 
46,557.2'5,-3405.9,-12355.1,1573.21,-3279 •• -2835.76,3404.71,2385.731 

DO 10 1=1.39 
P K I I 11 I , , = PK2 5 I I ) +0 EL H ( I) * I 25. - TE I'1P ) /I T * 1.364237 8 I 

AHb 
Alit 7 
AHa 
Al49 
ALSO 
A151 
A152 
AI,») 
Al54 
A 155 
A156 
A157 
usa 
Al59 
U60 
Al61 
U62 
A163 
A164 

A )(164 
A165 
Albl> 
Hb7 
Alo8 
Alb9 
A170 
A 171 
Al72. 
Al73 
Al74 
A175 
Al7b 

Al77 
A178 
B 1 

B 2 
B 3 
B 4 
B 5 
e I> 
B 7 
B 8 
B 9 
B 10 
B 11 
B 12 
B 13 
e 14 
B 15 
B 16 
B 17 
B 18 
B 19 
B 20 
B 21 
B 22 
B 23 
B 24 
B 25 
B 26 
B 27 
B 28 
B 29 
B 30 
B ]1 
B 32 
B 3J 
B 34 
B 35 
B 36 



10 

20 

30 

C 

10 

c 

10 

20 

IFIIIIII).NE.161.AND.I-PKIIlIII'.GT.35.0l) P~(ll1 1)=-35.0 
IFlll'II.NE.l~1 KIIl/111·10 ••• I-PKIIIIII)' 
00 20 1=1,15 
P K ( 12 t J • ) ~-A 11 I , - A 2 I I , + T - A 3 I I , IT 
I F I 1 • EO." J P K I I 2 I 1 , J '" P K / 12 I I , 1-2.29812 E -0 5.H T 
I F I 1 • E Q. II I PK I 12 I 1 1 , '" P K I [ 2 I I , 1 .. 13 • 22 58 *A LOG 1 0 I Tl + P K I 7J I 
K I 1201 I""LO ••• I-PK/ 12/1 II' 
00 30 1"'1.39 
PKMIN(I+l'·PK25/1+39)+OELHII+39'.12S.-TEMPJIIT.I.36423181 
PKM(Ntl.=-13.543+.040l·T+3000.IT 
PKMINtL7J=4.6535-TEMP+C.004545-.000101·TEMP) 
AA=.~88~3·TEMP+7.48E-4.TEHP·TEMP·3.85E-6 

BB~.)2415"TEMP·l.65F-4+TEHP·TEHP·2.0E-l 

RETURN 
END 
SUBROUTINE PECALC 

THIS 5UAPOUTINE CALCULATE5 PE, 02, CH4 AND SULPHIDE SPECIES. 
INTFG(R CHG,FLAG1,FLAG2,FlAG3 
REAL K, K H I N 
COHMONAI75',FI7ZI,XI7Z"ZC721,AA,BB,CHGI721,CTOT,OENS,FLAG3,GHHZO, 

1 P P CHit, f-J, P E ,P H , T, TE H P , TOS • U, III ,~ I 71 I ,K H I NI 40 I , PK I 711 ,P K H I N 140 I 
C = AL OC 1 0 I A I 11 , ) 
IFIFLAG3.EQ.IIEH"'lZZ 
IF(FLAG1.fQ.2IEH·Zll ... 244+.0008~·(2~.-TEHPI 
IFIFLAGJ.LT.4) PE=EHII 1.)i1472~-Q4+TI 
IFIFUC3.NE.')1 GO TO to 
ZI7=LO.*.(-11ZI/IGMH20/1000.1 
A/I 7I=lI711 1.1 F (17) +K (62) + I 1. I F 162 I • K 163 1/1 F I 63 I +A I 71 I I I I A I 71 1 1 
PE.(-~LeClO/AI 1711-4.*C+AlOGI01.17I'-10.+PH-PKI7411 
IFIFLAG3.EO.41 AI661=10.+.I-llZI+FI6hI/IGMH20/1000.1 
IFIFLAG3.E~.4IPE=PKI6hl-.5.r.-PH+.l5+ALCGI0IAlh611 
IFIA/7l.GT.0.IG=-PI(174l+AlOGIOIAI111-10.*PY-8 •• PE-4.+C 
IF C I A 17 I • G T • (). I. AND. I G. G T • - 35. I I A I 17 I'" 1 O. HC 
IF(l(171.GT.O. IAI171=lI11J/(l./FI111+KI6ZI+II.IFI62).1(1631/IFI631. 

UI7U',/AI7111 
A(621"'K(6ZI+AI17l/A(71) 
A(63)=KI631+AI621IAllll 
G=~.*.PE-PKI6~I+.S+C+PHI 
IFIIFLAG3.NE.41.ANO.IG.GT.-35.llAI661=10 •• +C 
PPCH4=~.+PE.3.*C.PKI751+~ •• PH-AlOGIOIA(6I' 
RETU~N 

END 
SUBROUTINE PRINT 

THIS SUBROUTINE CALCULATE5 SATURATION INDICES AND OTHER OUTPUTS. 
DIMENSION I51(38),I5213B',IS3(3R),IS41)8I,Nl(381,N2139I,N31)81, 

1 N 4 ( 38' , S I lit 0 I , 101 169 i , I 02 ( 401 
INTEGER CHG,FLAGl,FLAGZ,FLAG3 
REAL K,KI1IN 
COHHQHAI75"F/72I,XI72l,lI72"AA,BB,CHGI72l,CTOT,OEN5,FLAG3,GHH20, 

IP PC H4 , E l, PE , PH, T, TE M P , T OS , U , l Zl ,I( I 771 , K M I "l I 40 ) , PI( I 771 ,P I( M I III 140 I 
DATA 151/3.1,2,3,2*10,2*11,52,7,2,39,2.14,2.1,2,7,52,1,45,)9,52,3, 

13*1t,1,2,4.8,2,3*71t1,Nl/23*1,2,S*I,3,4+2,4,3.-2I,15212.34,7,34,5, 
234,7,7,2*34,3,2.72,2.73,2, 7,34,3,62,2,2.72,71,5*8,72,2.71,72,71,72 
3,3.7l/.N2/10*1,2.2,3,2.-2,3.1,2,I,3*3,-6,3.1,3,2,6,2*2,8,2.2,-8,-2 
4,-4/,IS3/15.75,31t,3+73,71,34,IS.73,2*621,N3115+0,2+2,3,10,-1,4, 
52+-1,3,-8,-10,-8,-12,-8,-10,2*-7,-10,-12,3,4,2,4/,IS4123*15,74, 
610+1~,34,3.52/,N4/2).O,-2,4+3,2,4,2*2,3,4,3,3,I,31 

DATA [01172,34,6,7,5,1,19,20,21,22,2,23,24,25,26,3,28,29,30 ,21,1t,3 
12,31,11,59,10,58,12,60,61,14,37,38,39,40,41,8,42,43,45,48,49,9,50, 
246,53,47,51,52,54,55,56,57,18,64,65,13,71,36,35,33,17,62,63,16,15, 
344,68,66/, 102/27,25,3,29,2,8,23,12,1,40,7,14,33,16,13,22,38,17,5, 
4J2,2~,21,35,)9,31,28,20,4,36,19,18,26,37,34,15,lO,6,3 0,11,91 

AI75J=I. 
P P02=99.99 
SUHCAT",O. 
SUHAN=O 
DO 10 1=1,40 
5111)"-99.'19 
DO 20 1=1')8 
I F I I A • I S 1 I I )) • G T • O. I • AND. ( A / I S 2 ( I I ) • G T • O. I • AND. / A I I S 3 ( I ) I • G T. O. ) • 

1 A NO. C A I IS 4 C II I • G T .0. I ) S I I I I "'III 1 I I) *A LOG 101 A / lSI ( I ) ) I +N2 I I ) * ALOG 10 (A 

2 I 152 I I I II .. to( I I *ALO Gl 0 I A I [ S 3/ II I I "N'" I ) +ALO G 10 IA ( 154 I I , I 1+ P KM I N I I I 
I F I 5 I I 2 I> I • G T. - 99. '19 1.5 I (261 • S I I 26 1.3. +A LOG 10 I A ( 2 I ) .. 6. * AlO G 1 0 I A I 72 I) 
I F I S I ( 281. G T. - 99. <I 9 I S I 128 I = 5 I 128' +2. + AL OG 10 I A / 71) I 
IFISI1331.GT.-99.9'1ISI(3JI"'SI/331+S.+ALOGI0IAI21) 

BX39 
B 39 
B 38 
B 3'1 
B 40 
B 41 
B 42 
B 43 
B 44 
B 45 
B 46 
B 47 
B 48 
B 49 
B 50 
C 1 

C 2 
C j 

C 4 
C S 
C 6 
C 7 
C 8 
C to 
C 11 
C 12 
C 13 
C 14 
C IS 
C 16 
C 17 
C 18 
C 19 
C 20 
C 21 
C 22 
C 23 
C 24 
C 25 
C 26 
C 21 
o 1 

o 2 
o 3 
o 4 
o 5 
o 6 
o 7 
o 8 
o 9 
o 10 
o 11 
o 12 
o 13 
o 14 
o 15 
o 16 
o 17 
o 18 
o 19 
o 20 
o 21 
D 22 
o 23 
o 24 
D 25 
o 26 
o 27 
D 28 
o 29 
o )0 
o 31 
o 32 



( F I I A ( 2 ) • G T • 0 • ) • A NO. I A I 4) • G T • O. ) • AND. I A I B ) • G T .0. ) • A NO. ( A ( 14) • G T .0. 
1)ISI(391~.Z5.ALOGIOIAIZ))+.6*AL8GIOIAI41)+Z.)*~LOG101A(8))+3.5* 
Z AL Or.l 0 I A I 14)J + 1 • Z *A LOG 1 0 ( A I 71 ) 1-11.2* A L OG 10 I A ( 73) l+ P K MIN I 39 ) 

I F I fA ( 1 ) • G T .0. ) • A NO. I A 18 I • G T .0. ) • AN 0 • I A I 14) • G T .0. ) ) S I ( 4 0 ) '" • 17. A L OG 
11 0 I A I LI J + Z • 33 • A LOG 1 0 I A I 8) I + ) • 67 • A LOG 1 0 ( A ( 14 ) ) + 2 ... A L OG 1 () I A I 711 )­
ZlZ.*ALbG10IA(73))+PKMIN(40) 

DO )0 1=1,72 
IFICHGII'.GT.O)SUMCAT=SU~CAT+CHGII)"XII) 

)0 [FIf.HGIII.LT.f))SUMAN=SUI1AN-CHGI().XI[) 
DO 40 [=I,B 

40 1 ( [ ) = If [ ) .. G MH Z 011 000. 
~R ITH 6,50) 11 I () tl = 1 ,18) 
PKH02=I.d?O-l.R·125.-TEI1P)/IT*1.Jh42378) 
(F(A(6b).GT.()) PP02"'-AU)'~lOIAIl:h) )-PKOZ 
CATXS=5UHC4T-5U"AN 
ERROR=lOO.·C~TX5/ISUHCAT+SUMAN) 

ACRST=I-U.OJ7.1-988.2)/T 
AAMO~=IO.J)HO-T+I-7.899/l0000)-1840.1/T)) 

ACHAL~0.11-110l/T 

.AOT[=0.4[-[)09/T 
00 22 1=1,69 
( F I AI IfJ 11 [ J I. E Q .0. ) A I IO 11 ( I ) =- 9 9.99 

2Z IFIAI[QIIIJI.NE.-99.99)AI(OIII)I=-AlOGlOIAI[OlIII)1 
BCRST=-A(IOll)l)I-ACRST 
BAHO~"'-AIIOl()lll-AAMOR 

BCHAl=-AIIOl()ll)-ACHAL 
80Tl=-AfIOIIJl))-AQTl 
IFIA(IOII)1IJ.EQ.-99.991~CRST=-99.99 

IFIACIOl()1IJ.EQ.-99.99)~AMOR=-99.99 

IF(AII01C]11).EO.-99.991~CHAL=-99.99 

IFCACIOI(311).EQ.-99.99)80Tl~-99.99 

HRITE(6,601 PH,PE,TEHP,DFNS,PPC02,PPU2,PPCH4,U,TDS,CTOT,ERROR, 
lCATXS,A{ 73) 
WRITE(6,70ICX(IOllII),1=1,69) 
WRITFCb,9Z)(ACI01(I),I=1,691 
WRITF.f6,IJOI (5 I (IOZ( II) ,1=1,40) 
WRITE(6,95)A«(OI(3lll,BOTl,BCHAL,BCRST,BAMOR 

50 FORMAT(II,' INPUT DATA I~OLES PER LITER OF SOLUTION: EOUIV 
lALENTS PER LITER FOR ALKALINITY)',I, 
Z' CATOT',EIZ.4,' HGTOT',El).4,' NATOT',Ell.4,' KTOT',EIZ.4, 
)' CLTOT',EI2.4,' ALK',E14.4,/,' S04TOT',Ell.4,' ALTOT',E13.4, 
4' FETOT',Ell.",' SRTOT',Ell.4,' BATOT',EIZ.4,' LlTOT',E12.4,I, 
?' NO)TOT',Ell.4,' SI02TOT'.Ell.4,' BTOT',E12.4,' BRTOT', 
6Ell.4,' H2STOT',E11.4,' NH4TOT',Ell.4) 

60 FORMATCII,' PH .',F6.2,'· PE =',F6.2,' TEMP .',F6.2,'OEG C D 
lENSITY ·',F6.3,'GH/CC', I,' -LOGCPCOZI .',F5.2,' -LOG(P02) .', 
2F6.2,' -LOG(PCH41 =',Fb.2, I,' IONIC STRENGTH =',FR.5,' TOTA 
3L DISS SOLIDS "",F6.Z,'GM/LITER SOLN TOTAL INORG CARRON HOLALITY 
4·',Ell.", I,' ION qALANCE ERROR :',F6.2,'PERCENT CATION EXCESS 
5 =',Ell.".'ICHARGE.MOLE51 H20 ACTIVITY :',F7.4) 

70 FORHAT(II,' INDIVIDUAL SPECIES ~OLALITIES ',I/,2X ,'OH-
1 ',Ell.4,' C03-- ',Ell.4,' HC03- ',Ell.4,' 504-- ',Ell.4,' C 
2L- ',Ell.4,' CA+. ',Ell.4,1,' CAOH. ',1011.4,' CAC03U',Ell.4, 
3' CAHCO)',EII.4,' CAS040',E11.4,' HG++ ',Ell.4,' HGOH++' 
4 ,Ell.4,1,' MGC030',EII.4,' HGHCO)',EIl.4,' MGS040',Ell.4, 
5' NA+ ',Ell.4,' NAC03-',Ell.4,' NAHC03',Ell.4,1,' NAS04-', 
6Ell.4,' NACLO ',E11.4,' K+ ',Ell.4 " KS04- ',E11.4, 
7' KCLO ',Ell.4,' BA++ ',Ell.4,1,' BAOH+ ',Fll.4,' SR++ 
8Ell.4,' SROft+ ',Ell.4,' LI+ ',Ell.4,' LIOHO ',Ell.4 , 
9' LlS04-',El1.4,1,' H4SI04',~11.4,' HJS(04',Ell.4,' H2SIU4' 
• ,Ell.4,· AL.++ ',Ell.4,· ALOH •• ',Ell.4,' ALOH2+',El1.4,1,' AL 
lOH4-',Ell.4,' ALS04+',Ell.4,' ALS04Z',Ell.4,' FE+.+ ',Ell.4, 
2' FEOH++',Ell.4,' FEOH2+',Ell.4,1,' FEOH30',Ell.4,' FEOH4-', 
3Ell.4,' FECL++',E11.4 ,'FC:CL2+',Ell.4,' FECL)0',Ell.4, 
4FES04+' ,Ell.4,1,' FE+. ',E11.4,' FEOH+ ',Ell.4,' FEOH20',EIl. 
54,' FEOOH-',Ell.4,' FES040',Ell.4,' NH4+ ',Ell.4,/,' NH)AQ " 
6 E 11 • 4 , NH 4 S 0 4 ' , E 11 • 4 , • .t.4 0 3 - , , E 11 • 4 , H + ' , E 11 • 4 , 
7 H2S()40·,Ell.4,· HS04- ',Ell.4,!,' HCLO ',El1.4,' H2SAO ',Ell. 
84,' HS- ',Ell.4, 5-- ',fll.4, RR- ·,Ell.4,' H38030 
9',EIl.4,1,· H2BO)-',Ell.4 H2C03+',Ell.4,' 02AO ',ElI.4) 

92 FOPMAT(II,' INDIVIDUAL SPECIES ACTIVITIESI-LOG ACTIVITY) 
I,ll,' OH ',F6.2,' C03-- ',F6.2,' HC03- ·,Fo.2,· 504--
2 ',Fb.Z,' Cl- ·,F6.?,' CA++ ',Fb.?',' CAOH+ ·,F6.2, 
3/,' CAerno ',Ft..2,' CAHCOl ',Ft.2,' CAS()40 ·,Fo.Z,· HG++ 

\ 
0 3] 
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0 55 
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80 

95 

4 ',Fo.2,' MG:JH+ ·,Fb.?,· H(;CO)O ',Fb.?,' MGHCO) ',Fo.l,l, 
S' MG)04Q ',F".2,' NA+ ',Fo.2,' NAC03- ',F6.2,' NAHCO) 
o,F6.?,· NAS04- ',F6.l,' NACLO ',F6.l,' K+ ',Fo.l,l, 
7' KS04- ·,Fo.l,' KCLO ',Fo.l,' BA.. ',FIl.2,· BAOH+ 
~,F6.2,' SR+' ',F6.2,' S~DH. ·,F6.2,· LI+ ·,Fo.l,l, 
.~F6.2.· H2SL'14 ·,r-6.2,' AL.'. ·,Fo.2,· AlOH"+ ·,F6.2,I, 
11 AUJHl. ',r-Il.l,· ALOf.l4- ',fOb.2,· ALS04+ ',Fo.l,' ALS042 
2,F6.l,' FE... ',Fo.l,' FEQH'. ',FIl.?,' FEOH2. ',F6.?,I, 
3' FEUH3 ',F6.2,' FEOH4- ',Fb.l,' FECL." ·,F6.2,' FECL2. 
4 , F 6. 2 , , F E CL I 0 ' , F 6 • 2 , , F E 5 0 " • " F 6 • ? , , FE. • ' , Fl,. 2 ,I , 
S' FtOH' ',FIl.2,' FEOH20 ',F6.2,' FEOQH- ',Fb.2,· FES040 
6,F6.2,' NH4+ ',F6.l,' NHJAO ',F6.2,' NH4S04 ',F6.l,l, 
7' NO]- ',Fo.2,' H. ',F6.2,' H2S040 ',Fo.2,' HS04-
8,F6.2,' HCLO ',Fo.l,' H2SAQ ',Fo.2,' HS- ',F6.l,l, 
9' S-- ',F6.2,' BR-- ',F6.2,· H3BOJO ',F6.2,· HlBD)-
+,F6.2,' H2C03 ·,F6.2,' 02AO ',F6.2) 
FORMATfll,' MINERAL SATURATION INDICES ',11' ADULARIA' 

1,F7.2,' ALBITE ',F7.2,' ANHYDRIT',F7.2,' ANORTHIT',F7.2,' ARA 
2GONIT',Fl.2,' BARITE ·,F7.2,' BOEHMITE',Fl.2,1,' BRUCITE ',F7. 
J2,' CALCITE ·,F7.2,' CA-MONT ',F7.2,' CELESTlT',Fl.2,' CHALCED 
4N',Fl.2,· CHLORITE',F7.?,' DOLOMITE',F7.2,1,' GIBBSITE',F7.2,' 
S GEOTHITt',F7.2,' GRIEGITE',F7.2,' GYPSUM ',F7.2,' HALITE ',F 
67.2,' HALLOY5T',F7.2,' HEHATITE',F7.2,1,' HUNTITE ',F7.2,' HYD 
7TOMAG·,Fl.2,· ILLITE ',Fl.2,' KAOLINIT',F7.2,' K-MICA ',F7.2, 
8' MACKINAW',F7.2,' MAGNESIT',F7.2,I,' MAGNETIT',F7.2,' MIRABIL 
9T'~F7.2,' NESOUEHO',F7.2,' PHLOGOflT',F7.2,' PYRITE ',F7.2,' P 
*YROPHYl',F7.2,' QUARTZ ',F7.2,1,' SIDERITE',F7.2,' STRONTNT',F 
17.2,' TALC ',F7.2,' THENARDT',F7.2,' WITHERIT',F7.2) 
FORMATf/l,' SILICA SATURATION INOICES ',11, 

I' -LOC H'SrO~O ',F6.2,' QUARTZ ',F7.2,' CHALCEDONY ',Fl.2, 
2' A-CRISTOBALITE ',Fl.2,' AMORPHOUS ',F7.2) 

RE TURN 
END 
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C 

INTEGER FLAG1, FLAG2, FLAG3, FLAG4, FLAG5 
DIHE"'SION AN(181,XM(18I,~LOCI4I,AO(7),BNIl81,YHI181,YLOC(4),BDI71 

REAL.B ATITL~,SOURCE,XTITLE 
DATA FlAG4,FLAG5,FLAG1,FLAGJ/4.0/,FLAG2121 

TYPF 901 
901 FOR~ATI' INPUT FILE? ',~I 

CALL ASSIGNl1,0,-11 
TYPE 902 

902 FOR~AT.' OUTPUT FILE? ',SI 
CALL ASSIGNI2,O,-11 

C CALL ASSIGNl1,'CHEHA',0,'OLO'1 
C CALL ASSIGN(Z,'KB:',O,'''IEW','NC'I 
1 REAOI1,500,ENO=23) ATITLE, XLOC,TEHP, PH,IO,SOURCE 

REAOCt,5Z5IAD 
REAOCl, IjljO, Ai'4 

500 FORMATtAo,JA4,A2,F6.2,F6.2,A1,4A4) 
525 FORHAT(7F10.0' 
550 FORHATI9F8.ZJ 

IFITEHP.EO.-9.9 IGO TO 2 
GO TO 4 

2 TEHP=Z4.9? 
4 IFIPH.EQ.-9.9 IGO TO 3 

GO TO "i 
3 PH=6.99 
5 CONTINUE 

DO 55 1=1,18 
IFIAN«I) .EQ. -9.991 ANII) 0.0 

55 CONTINUE 
00 115 1=1,18 
Xl1lU z O 

175 CONTINUE 
ANI 17)=0. 0 
XI111J=AN(1)*0.04350 
XI112.=AN(2)·0.02557 
XHI3'=ANI])·0.OZ495 
XHI41=AN(4)*0.04113 
Xl1lljl=ANlIj'*0.02821 
XI1I&t=AN(6)·0.01041 
XHI7t=AN(7)·0.016]9 
XHI8':4N(8)·0.01666 
XM(9)=ANI9)·0.01664 
XHI101=ANIIO)·0.09250 
XHI11)=ANl11)*0.14411 
XHI1Z,=AN(12)·0.03715 
XHI1])=ANI131·0.0179L 
XMIL4)=ANI14'·0.01141 
XHI151=ANl1ljl*0.00728 
XI1116'=4NI161·0.01Z51 
XHI171=ANI171*0.01613 
XHIHI)=ANI18) 
WRITf(Z,700) FLAG1,FLAG2,nENS,ATITLE,XLOC 
WRITEIZ,dOO) TEHP,PH,XHIJ),XMI4),XHl1),XHIZI,XHlljl,XHI181,XHI6) 

C WRITf:IZ.900) FLAGJ,ZZZ,EZ 
W RITE ( 2 ,6001 X H (12) ,XM I 13 1 ,X H 114 ) ,XH 1 15 I, XM 1111 .X HI 17 1 , XH 19 I, X MILO 

1 1 ,XH I 16 1 , X MIL 7 1 • X 1'1 I 171 • X ~ ( 171 
GO TO 1 

700 FORHATIZI1,F10.00,A6,3A4,AZ) 
~OO FORHATI9F8.41 
C900 FGRMATllt,ZF10.0) 
600 FORM~TI'O'l',~10.4,'09',F10.4.'10',EI0.4,'11'.F10.4,'IZ',1:10.4, 

1 ' 1 J ' , f' to. '" ,I, ' 14 ' ,E 10. 4, ' t 5 ' ,F lO .4, ' 16 ' , E 1 0. 4, ' 17 ' ,E 10. 4 , ' 18' , 
ZElO.4,' l:J' ,Elil.41 

2J STOP 


