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Relationship between Sinkholes of Famenin - Kabudrahang-

Ghahavand Plain and the Bed Rock of the Area
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Abstract

Famenin—-Ghahavand- Kaboudrahang plain is located in the north of Hamedan province in Iran. The thickness of
aquifer in the area is about 70-100 meters and its exploitation has been more than aquifer capacity. Annual falling
of water table is about 2.5-3m. At least 19 small and large sinkholes have been formed in the plain during the past
10 years and this is a_ problem for inhabitants of the area. In this study, field investigation, analysis of water
samples and calculation of free carbon dioxide were carried out and the characteristic features of the sinkholes
recorded. Results show that the presence of specific conditions of limy bedrock and high amount of free carbon
dioxide (more than 1500 mg/l) in groundwater are the main causes for the development of karst in the area.
Furthermore, the presence of large holes, water channels, joints and fracture systems in the bedrock and water
pumping are the main sources for the creation of sinkholes, whereas other factors such as sand-washing of layers,
gas release from wells and fast falling of water table are minor effective causes. Therefore, to stop this
phenomenon, drilling in bed rock should be prevented, suitable gravel pack should be used and all wells with high
water yield form bedrock should be filled.

Keywords: Kaboudrahang, Famenin, Hamedan,Ghahavand, Sinkhole, Karst, Bedrock Groundwater, Free carbon
dioxide, Subsidence .
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0 S WS Shalsy wlaxiw (Gio) allxg,d sl €999 Ulo; | o,louw
&S Olos o o> slass Uljuo Boc Boc hi=o allzg,9 allxg,9
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Sl 58 1370 2 65 75 1/5 104 1371 S1

Sl 58 1370 2 65 75 2 34 1376 S2

Sl 58 1370 3 35 85 1/5 13 1375 S3

Sl 58 1370 3 35 85 2 48 1373 S4

s 58 1370 3 35 85 15 65 1373 S5

Ll 58 1374 2 30 70 7 18 1377 S6
58 oS 1374 2 30 70 5 14 1378 S7

Sl 58 1374 3 80 100 0/8 62 1375 S8

s 58 1374 3 80 100 2/5 23 1376 S9
58 S 1374 1 28 45 4/5 19 1375 S10
58 s0S 1374 1 28 45 2/5 63 1375 S11
58 s0S 1376 3 64 100 1/5 39 1378 S12
58 Uy 1371 4 50 155 20 65 1373 S13
58 wey 1371 4 50 155 1/5 50 1373 S14
58 Vo 1375 2 30 130 30 48 1381 S15
58 Vg 1375 2 30 130 18 72 1376 S16
58 Uy 1372 1 30 120 3/5 26 1374 S17
58 Uy 1376 4 42 140 0/5 di= 10* 1377 S18

d2=20
58 Vo 1376 4 42 140 13 82 1378 S19

ol O 5o, b8 02 5. A1 5 ol Sgiam Jlng,d ol JSb *

Ay S0,y 9 030 S)loy wgainsleals Ol s Jal=o s3I ;S amwSless yuslao -3 Joa

! a5 duowl Slo> . " Sl oS auwSH ess '
3 pen B O L T teieerriogg [ K feihed
| Buses » ol alx | s | eS| s ases o " ol;’:\} 2
A olSuiulosl | dilosls 1 (CO) | | (ma/L) oSyl Cmalty
= (pH) | (C9) o8 (mg/L)
A3 6/5 18/8 14/8 338 822 188 200
A5 5/78 21/9 15/85 768 1035 2100 2300
21 A6 7/71 22 15/6 488 678 16 18
_'i A10 6/26 19 15/6 760 1212 750 800
All 6/05 22 14/2 1232 2592 1650 1950
Al7 7/12 18/5 13/3 388 920 55 60
| B3 6/88 19/3 15 590 702 130 140
PSS 6/84 19/4 15/6 626 716 150 165
g“‘ B6 6/54 19/7 15/9 1220 1644 470 525
25| BI10 6/61 19/4 14/8 1512 2636 500 550
B11 7/48 19/6 14 256 309 15 17
2 C1 6/2 23/2 18 1586 1860 1800 1950
1 [ 6/25 20/7 16/8 1648 2190 1400 1550
- c3 6/21 20/6 17/2 7110 2350 1700 1800
3 6/27 23 18/4 1350 1642 1100 1300
2 c8 6/27 22/7 17/8 1404 1672 850 1000
EY IR 6/57 20/37 | 14/89 662/3 1210 793/2 888
\1 wJosle> | 6/87 19/48 | 15/06 541/4 | 1201 253 279/4
I Jglgd 6/24 22/04 | 17/64 | 1539/6 | 1942/8 1370 1520
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S5 Sl wliu,S L CO2 akyl) Joga> @y slaewl U | 0 adgl CO2,Las
oSibe | oS Sl | 6Sike ol J> pundsS b rooil >
aslio Slos ( Jol=o sl5l Lo> wl,Seu|  wly,S adol ;Lid | wsléo Joax @ sbuwl
ub=o ma/L)  |walliulsl| Jelxo | J> pwudS | cows> , CO2 oaw J> CO2
(C9) (C9) (mg/L) |(ppm) oass| ol
o)V 14/89 888 20/37 10/86 543 0/52 0/47
wJo>,lp> 15/06 279/4 19/48 8/87 443/5 0/42 0/15
19lpd - uiold 17/64 1520 22/04 25/24 1262 1/3 0/84

Slos 4 azgily ,ls 58 sleals sl oaw i3l Sl agos by (IS) elowls (SI)es,lauly Slpasly ,slao -5 Jga>
i losl
o (Log(C
b weos | T.D (tc;g Fox caxAlk O'i O'IX(E; IS Pre SI Pre
a3 ol Fo | PHn | Cca | Al )+ PHs or or
) S X Co (FOXC Log | TDS)+ corr corr
AIK) 5 | ™s ct
% a3 | 22| /8| 65| a16 | 277 | 506 0/93 | 599 | 029 | 1294 | 95 | ¥* | corr | 774 | corr
as | 1031 7320 578 | sso | 630 (s woi | ejss | P00 | aages1 | a0 | 6% | corr | %2 | corr
A6 | 678 | 716 [ 7/71 | 394 | 400 5/20 | 102 | 622|028 | 12093 | 71| +1| pre| 72| pre
at0 | 122|662 | 6/26 | 688 | 623 | 5/63 | 0/94 | 6/57 | 031 | 1296 | 639 | U2 | corr | 22| corr
a1 | 23| 7y6 | 6/05| Bas | 100 593 | /02| e/95 | 034 | 1299 | 04 | YO | pre | /%3 | corr
A7 | 920 | 653 | 712\ 276 318 | 4/94 | /93 | 587 | 190 | 12046 | 708 | VO | pre | /%% corr
'j B3| 702 | /731 e/ms | 286 | 483|514 | o095 | e/09 | /25 | 127035 | eses | U | pre | /82| cor
4 Bs | 716 | /30| 6/84 | 224 | 513|506 | 0/95 | 01 | /25 | 1zj035 | /93 | ¥%% | corr | /92| cor
El Bs | 00| /86 ) 654 | se0 | 100 | 575 | op9s | 671 | 1322 | 12972 | ej26 | 2| bre | 90| re
263 | /92 117 | 123 332 0773 /15
Blo | 2N eer | 17| 123 66 | oos | 71 | P az002 | syss | U7 pre | /13 pre
Bi1 | 309 | /281748 | 00| 210|428 | o096 | sp24 | /2% | 127000 | 7776 | 9?8 | corr | 1% | com
9
i | B B 6| w2 | B0 605 | 00 | eios | P | aze77 | 603 | U1 pre | 82 pre
: 219 | /26 125 | 135 /334 0748 129
a | 2| JE e | 15| 163 | oes | 721 | PP aaesa | sr7 | O] bre | 2D pre
? | P51 eo|e2n | MS) M N6 | o8| 720 | P | w2gems | sre | U] ke | PL pre
a7 | 13| 73 e27 | sea | MO 50| w04 | eima | P2l ayern | ez | VM e | P22 pre
cs| 17| /881 67| 620 | 13|55 | 03| /88| /322 | 12972 | 609 | Y| pre | P pre
2| 72 0 0 + 5
Pre= Precipitation , Corr= corrosion
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