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Fig. 1  Location map of the studied area
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Fig.2 Debris flow distribution and hazards diagram in the mining area
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Table 1 Debris flow gully properties and their hazardous objects to mining area
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Fig.3 Geomorphologic evolution stages of mining area
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Fig.4 Incision form of the old debris flow deposits in Gongshui gully
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Table 2 Debris runoff and outburst amount calculated from empirical formula
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ik
/(m*/s) /(m¥/s)  /(10* m?) /(10* m?)
TilW 245.30 337.70 20. 61 10.10
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DU 391.18 220.63 18.61 9.08
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Fig.5 Deposits embankment in Erdao gully which laid 3 m above the bed
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Fig. 6 Particle analysis testing result of deposits
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Fig.7 Water-stone flow caused 7 m depth invasion in Sidao gully
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Fig. 8 Water-stone flow rushed out of the channel in Sidao gully

and endangered mining field station
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An Approach about Water-stone Flow Hazards Occurred in July 18th,
2013 in Maoniuping Rare Earth Mining Area in Mianning, Sichuan

- 1,2 1 . 1,2
YANG Min “, MA Dongtao ,CHEN Ying"
(1. Institute of Mountain Hazards and Environment ,Chinese Academy of Sciences & Ministry of Water Conservancy ,Chengdu 610041, China ;
2. University of Chinese Academy of Science , Bejjing 100039 , China )

Abstract ; Water-stone flow is a special type of debris flow, which usually breaks out in granite, limestone , marble
area and in rare rainstorm. In July 18,2013, a heavy rainstorm with rainfall of 219 mm in 7 hours in Maoniuping
rare-earth mining area of Mianning County , Sichuan,China triggered 6 water-stone flow and 2 mining debris flow in
Waweiai River Basin and its tributaries. The mining fields, ore dressing plant, ground station,dump, flood discharge
trench , mining road et al and mine environment suffered serious harms. The study shows that the studied region has
sufficient conditions for water-stone flow developing,and the debris flow is in the stage of maturity while the debris
flow is in a recession. July 18 water-stone flows are induced by a strong rainfall with frequency of 100 years,which
eroded and incised old debris flow bank and bed deposits along with flash flood. The frequency of heavy rain and
outbreak of water-stone flow has same synchronization. The water-stone flow has some features such as coarse solids
(maximum diameter of 8 m) ,very low content of powder and clay (less than 1% ) ,high bulk density (1.6 ~1.85
t/m’) ,strong scouring and silting changes in gully bed ( maximum scour depth 10 meters, the largest deposition

depth of 5 meters) ,large scale (with total capacity of 50 x 10* m® of solid materials ) etc.

Key words: water-stone flow ;forming condition ; characteristics ; endangers ;rare earth mining area
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