5527 B4 8 HooBTodE Vol.27,No.8
2008 4 8 H GEOLOGICAL BULLETIN OF CHINA Aug., 2008

A SIS e 55 X IR Ak SRR I & 15 A& B AR i 5w 8]
——LABKPEA AR B I X

AT, FHM, BRAEE, R
XU You—ning, LI Zhi—pei, CHEN Hua—qing, CHEN She—bin

P E R & R T G A & S e % 710054
Xi'an Center of China Geological Survey, Xi'an 710054, Shaanxi, China

HWE. AP TFTAMBAR KABUE AR R AL FLAGESRER AR AALLR #FTISFTFLRFARBAE, FRERE
B, KM X M B 3 R R 8 AR X 47.12~53.36 km?, T8 B K, 42 xF R Ak A 69 e B8R R E T R AT K R 09 % L
F20F R RMBHE R T ZRBFHE LB ZNRFFROLY LT AL TRy R EakeEm T E,
ARERZET T2 BAETRPENRRFTE  LENARKRAELBAEZRRE T, R ELETLZTHERTERELAN, 47
RN RN EBER MTLED IR EREAGIERE FHRESHMNERE NERAETFRALEIRE KEE
AXTRMEBRBER TR A AEASRRAERFOHEX, REFEZEERFTRTL P AEAISKRERP ORI EE L H, 5%
FR R AR BERERTRIT LR TEPAR E2rm LAE mERERREESKE TR,

KR AR AL A SRR A A KA K B b A

RESES X141 AR SR A XEHS :1671-2552(2008)08—1344—07

Xu Y N, Li Z P, Chen H Q, Chen S B. Environmental—-geological problems of coal mine areas induced by coal exploitation
in frangible eco—environment areas—A case study of the Daliuta coal mine area, Shenmu County, Shaanxi, China. Geologi-
cal Bulletin of China, 2008, 27(8):1344-1350

Abstract: 1:50000 mine geological —environmental survey was carried out in order to reveal the eco—environmental and geological
problems induced by large —scale coal exploitation and its effects in the Daliuta area, Shenmu County, Shaanxi. Study shows that the
ground subsidence area within the Daliuta coal mine area reaches about 47.12—53.36 km” The effects of coal mine development on
water resources are serious, but slight on agriculture. During the past 20 years, the land desertification has been decreased yearly in the
Daliuta area and its main subsidence area. The major rivers were commonly polluted seriously by sulfides, fluorides and phosphorus.
River bottom sediments were polluted seriously due to heavy metal accumulation. Soils in this area have a large environmental capaci-
ty, but the cumulative heavy metal pollution should not be neglected. The Shendong Company has implemented the building of the
ecological function circle, coal gangue yard reclamation, open—cut mine reclamation, comprehensive utilization of mine water, and
other measurements. Those measurements have improved the eco—environment of the mine significantly. In addition, the company
developed a new model of the eco—environmental protection during coal exploitation in eco—environmentally frangible areas. Based
on the successful experiences and lessons about eco—environmental protection during coal resource exploitation in the area, the authors
put forward a number of suggestions about the countermeasures, such as the formulation of plans of environmental protection during
coal exploitation in eco—environmental frangible areas, construction of mine parks and strengthening of research on eco—environmental
changes.
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Table 1 Area changes of desertified land in the Daliuta mine area from 1986 to 2005
1986 EIP LT Bikm™Y 1996 VPRI (km?) 2003 FEFHFALTEBikm”Y/
POUAL R
TSR SRR 7 (%) VTTTU R R R 4 (%) VTR B RIERGY F 43 (%)
GNIN 14.69/3.90 9.82/2.61 2.53/0.67
b 24.61/6.53 9.36/2.48 19.49/5.18
FREL 56.49/15.00 61.77/16.40 62.19/16.53
eV 280.81/74.57 295.78/78.51 291.93/77.62
F2 1986—2005F FEH X b EN L A E AR
Table 2 Area changes of desertified land in main mining areas from 1986 to 2005
SR 1986 LR VLTIT B (km™Y 1996 SE VLTI Fkm®) 2005 FEVLFEAATI Bi(km ™Y/
TR RIRRF 7T 93 E (%) TP S RN T 25 B (%) TR IR T 2 EL(%)
AL 1.57/2.21 0.81/1.14 0/0
Vb AL 4.85/6.82 1.52.11 0.49/0.69
RIEvEL 6.82/9.60 10.43/14.68 13.73/19.32
WAL R AR B 57.83/81.37 58.33/82.07 56.85/79.99
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Table 3 Pollutant content in surface water and its standard—exceeding

multiples in the Daliuta coal mine area

AT | pH Pb As o™ Ccop Hikyy B Cu LR
R Y% 60 66.70 100 100 100 100 0 20
oA RINE BN
6~9 0.05 0.05 0.05 20 1 02 1.0 0.2
At A /mg - L
AESRAEEGE T - - - - - 02~0.8 0~12.25 — 0.75~3.05
FE AT B b 5 8 - - — — — 0.5 10.89 — 193
BhR /% - - - — - 13 87 - 20
R4 ABETXARKEEEETENESERBIRER
Table 4 Content of heavy metals in river sediments and its multiples
in excess of their background content of river sediments in the Daliuta coal mine area
SFTI Hg Pb Cd Cr As Cu Zn Ni
V%% 100 100 263 100 100 100 100 100
LREE/mg . kg? 0.044~1.43  949~314  HRKIL~037 152~193  09~599  426~205 19.1~875 3.0-253
TR T /mg - kg 0.404 17.542 0.141 53453 2996 9.647 47.653 9731
MFCIRTE 8 By - kg 0.016 16.9 0.15 384 322 92 30.4 1.8
100 36.84 5.26 36.84 211 4737 73.68 2632
AR by ] 1.75~8838  0.32~0.86 0~1.47 0~4.03 0.08~086  0~1.24 0.04~188  0.10~0.15
SEEEbR S 2425 0.51 147 1.69 0.42 0.44 0.87 038
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Table 5 Content of heavy metals in soils and its standard—exceeding

multiples in the Daliuta coal mine area

sy irelial Hg Pb cd Cr As Cu Zn Ni
HRESESE
N 0.091 15.74 0.034 3743 431 93 33.87 9.8
BRI M /me - kg
M RE R
- 1.0 350 1.0 250 25 100 300 60
FrfEPRMf/mg - ke
Einl i P =
0.02 193 0.057 516 92 16.8 65.1 223
Fil/mg - kgt
B R% 90.70 13.95 16.28 6.98 233 4.65 4.65
EREFEEEGEE 075~830  001~034 007~146 148253 005 005~020 0.14~0.15
REAGRBR 3.96 0.13 0.60 193 0.05 0.13 0.15
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