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(Michel et al. 2001) cols axb s oj ol bt ses pland LS 5 Y s>

Ll

Site Name Date Na K Ca Mg Sr F Mn HCO; Cl F SO,  Si0,

DDHI1 P-Well, surface Oct. 81 400 2.8 194 1.5 211 427 008 1154 183 41 2.77
May 83 520 233 163 116 237 47 006 1199 161 492 929 7.5

4l'm Sep. 83 540 333 17.5 138 3.05 5.8 008 1272 172 338 839 10
91 m Feb. 84 432 2.72 239 L.11 2.24 2.44 005 1225 193 448 132 6.2
122 m Feb. 84 520 3.6 238 1.05 2.47 3.08 006 1230 190 456 2.16 6.3
152 m Feb. 84 503 2.75 255 1.04 2.02 17.1 0.1 1147 194 452 244 6.8
213 m Feb. 84 509 2.33 242 1.05 2.15 0.91 0.07 1192 185 4.75 9.1 6.8
251 m Feb. 84 506 1.98 253 1.08 2.24 1.53 008 1165 200 493 162 6.3
305 m Feb. 84 498 2.08 22.6 1.1  2.33 13.2 008 1187 191 452 146 6.7
366 m Feb. 84 517 2.04 255 1.05 2.24 33.7 0.16 1187 189 46 22 6.5
488 m Feb. 84 509 2.11 24.7 1.09 229 56.7 028 1158 194 448 351 7.5
549 m Feb. 84 475 394 228 1.04 2.11 31.8 0.11 1160 189 468 38 7.2
DDH3 78-4, surface  Oct. 81 480 1.82 44 087 111 22.7 0.05 244 512 592 394

L
o

May 83 500 364 056 137 7.7 005 233 sor 63 319 7.5
Feb. 84 483 1.19 40.2 051 12,1 1.09 0.03 287 477 472 326 109

1534 m Sep. 83 500 1.75 34.5 0.66 131 0.54 0.05 266 469 488 292 12.5
385 m Sep. 83 490 2.25 34.1 0.7 129 0.97 0.05 167 513 4.35 305 14.3
DDH4 78-6, 61 m Feb. 84 139 043 64 0.19 242 1.77 0.03 65 218 516 102 8.5
9l m Feb. 84 136 0.57 444 0.16 2.33 2.23 0.05 47 211 516 102 12.7
122 m Feb. 84 133 0.28 57.8 0.17 2.2 0.38 0.03 54 237 576 984 8.5
152 m Feb. 84 179 046 72.5 0.18 3.63 0.71 0.03 40 208 64 164 8.2
183 m Feb. 84 181 0.39 80.4 0.21 337 0.43 0.03 29.1 302 6.58 147 89
Domestic wells in bedrock
5 Bork, 76 m Sep. 83 245 1.6 2.54 1.54 (.82 508 0.05 665 9.18 465 314 7.3
Feb. 84 244 1.03 1.83 1.27 0.61 0.82 0.03 659 7.98 568 187 4.7
6a Nigilser, 140 Sep. 83 69 0.12 2.24 0.08 0.15 0.07 0.05 122 226 629 21.1 13
Feb. 84 72.3 0.11 2.97 024 0.21 0.25 0.03 128 232 792 257 119
ab 165 Sep. 83 160 1.83 103 441 565 157 021 420 140 029 473 31

Damestic wells in aoverburden

7 Bohn Sep. 83 555 243 65 25.6 231 2.21 0.2 403 4.01 0.35 123 11

8 McWhinnie Sep. 83 52,5 2.02 553 28.2 2.01 L1.55 0.76 38l 2,37 032 719 12

9 Twin L Golf  Oct. 81 45 285 78 37.7 2.52 1.4 0.65 381 2,69 04 120

11b White L R.2 Oct. 81 22,5 038 49 141 041 0.09 0.08 250 1.13 0.5 225

Springs

13 Observatory Oct. 81 125 1.8 52 12,8 333 0.12 0.05 488 31.2 115 235
Sep. 83 125 2.13 496 12.5 391 0.16 0.05 494 249 1.08 302 12

Feb. 84 66 1.35 68.2 13 3.95 0.11 0.03 390 29.8 092 198 6.7
14 St. And. G.C.  Oct. 81 0.28 57  15.6 0.98 0.05 0.05 256 1.96 0.6 321
15b White L R2 Oct. 81 0.3 43 725 0.26 0.92 0.05 202 0.6 05 135

i)
tnn

[ I ]

Surface waters
19 Mahoney L Oct. 81 4900 730 28.5 2225 0.44 0.17 0.07 1940 1121 bd. 19440
Sep. 83 1550 198 149 508 0.28 0.07 0.05 710 321 106 1010 10

20 White L May 83 520 404 21  20.7 0.95 0.05 820 79 2.65 432 17.5
Sep. 83 1000 83 179 23 282 1.1 005 1605 168 403 962 15
21 Green L Sep. 83 228 37 6.08 280 0.05 0.05 0.05 1224 239 0.66 701 5
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Abstract

Hydrological and hydrogeological studies play a significant role in energy production
of geothermal resources. In this thesis, hydrogeology and hydrogeochemistry of the
Sarein geothermal field are investigated. First of all, the geological and structural
characteristics of the area are investigated by using mapped features in available
geology map to achieve a structural map. Based on the chemical data from the thermal
and cold springs, the hydrogeochemical properties of springs are studied, using
various types of diagrams, such as Piper graph, Stiff graph, Ficklin graph, rectangular
cationic and anionic graphs and water mixture graphs and their water type and sources
are determined, the dominant water type is bicarbonate-sulphate which is originated
from atmospheric recharge. It is also revealed that the deep aquifers of thermal springs
are also suffered the mixing by groundwaters.

Hydrogeological studies show that the flow direction of surface and groundwaters in
the area are from West to East. These surface and groundwaters, including rivers, cold
springs, aquifers and hot springs are all charged by the Sabalan Volcano foot hills,
located in the west of the Sarein and their flow direction are most likely controlled by
topography and faults. The conceptual model presented in this study could be useful
for further development of the Sarein geothermal field for applying the geothermal

resources in power generation and/or direct use.

Keywords: Geothermal, Hydrogeology, Hydrogeochemistry, Sabalan
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