12th International Mine Water
Association Congress

(IMWA 2014)

An Interdisciplinary Response to
Mine Water Challenges

Xuzhou, China
18-22 August 2014

Editors:

Wanghua Sui
Yajun Sun
Changshen Wang

ISBN: 978-1-63439-631-8



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2014) by International Mine Water Association - IMWA
All rights reserved.

Printed by Curran Associates, Inc. (2015)

For permission requests, please contact International Mine Water Association - IMWA
at the address below.

International Mine Water Association - IMWA
Cape Breton University

PO Box 5300/#703

Sydney, Nova Scotia B1P 6L.2 Canada

Phone: (902) 563-1386
Fax: (888) 202-9174

www.IMWA.info

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2634

Email: curran@proceedings.com
Web: www.proceedings.com



An Interdisciplinary Response to Mine Water Challenges - Sui, Sun & Wang (eds)
©2014 China University of Mining and Technology Press, Xuzhou

Table of Contents

An Interdisciplinary Response to Mine Water Challenges: A Foreword to the
Proceedings of the 12th IMWA CONQIESS......uuuuiuiiiiiiiiiiiieiinaneesss s ae s aeaeaasaaeeeeas 1
Wanghua Sui, Yajun Sun

Hydrogeology

Reliable Packer Testing and Ana|ysis ................................................................................. 3
Adrian Brown

Hydrogeological Conditions of Lignite Basins in Poland and Its Influence on Reclamation
Voids by F|00ding ............................................................................................................... 4
Jacek Szczepinsk

Evolution in Tidal Related Hydrogeochemisty at a Long-term Coal Mine Water Pumping
and Treatment Scheme, Former Frances Colliery, Scotland -« 9
Lee M Wyatt, Arabella M. L. Moorhouse, lan A. Watson

Application of the Null Space Monte Carlo Method in a Groundwater Flow Model of Mine
Pit Dewatering .................................................................................................................. 14
Michael Gabora, Nick Martin, Nathan Clements

Technical Status of Mine Water Control in China and Its Development Strategy -+« 19
Shuning Dong, Hao Wang, Qisheng Liu, Rui Chai

A Water-Inrush Risk Assessment Based on Geographic Information System/Analytic
Hierarchy Process Analysis—Case Study of the Shanghaimiao Coal Mine, China ---------- 25
Donglin Dong, YuFeng F. Lin, Gang Lin, Mingdong Zhao, Feifei Hou

Numerical Simulation and Inflow Prediction by the Outflow Test of Coal Ming «++--+---veeeee 31
Aijun Shao, Shiwen Wang, Huihong Yang, Ying Liu

Application of Water Chemistry and Isotope Analysis in the Coal Mine Hydrogeology
Prospection ....................................................................................................................... 38
Junliang Gao, Benjun Li, Yongwei Lai

Characteristics of Mine Water Inrush and Its Mechanisms — a Case Study in the Ganhe
Coal Mine, Shanxi' G w# e rerere e 46
Yueming Qi, Minzu Li, Guogiang Wang



Hydrogeological Characteristics of the Large-scale Coal Base

of QINGNAI-QIlIAN, CHIN@-+++++++++rreereseiririet st 52
Xiangquan Li, Xinwei Hou, Lingxia Liu, Zhenxing Wang, Jiang Chen, Ming Gao,
Jianfei Ma

Mine Water Inflow Prediction Based on Double Groundwater Level Flow in Continuous

Haifeng Li, Yuezan Tao, Peigui Liu

Fundamental Concept of Indication Layer in Coal Floor Mining under
WV AL PrOSSUIE rreerrrerrretrettiartintitiietiitieirtetiititatiertaretteat et iestiertetntetttestiestiettssrtesnsenes 59
Hanhu Liu

Comparative Study among Diverse Statistical Methods Used in Groundwater Source

ldentification iN COal MINE AIQ@ ++xr-rrrrrerrrrmerratraiiiara s aaanaas 64
Song Chen
Fast Numerical Method to Calculate Mine Water Yield ---orrrerrerrrmmmiinnvenaens 69

Qichong Yu, Guoyong Yang

Research on the No.8 Coal Roof Aquifer Drain in No.2 North District of Donghuantuo
Coal Mine, Kailuan -- - e 73
Dong Wang, Yajie Ma, Yu Wang, Bo Liu, Yong Wang

Comprehensive Evaluation and Analysis of Water-inrush Source in
W0|0nghu COAl MINE@ e rrrreree et 81
Tao Peng, Jiwen Wu, Haichao Zhang, Shuhao Shen, Zigiang Ren

Research of Cycle and Migration Mechanism of Deeper Karst Geothermal Water in
PingdingShan IMINE AF@a «««++++ s rrrrrrrreses i 85
Xiaoman Liu, Renzheng Li

Unsteady-state Flow Created by a Slanted Well in Coal Ming -----««reeerereeriim e 90
Shi Chen
Drainage Evaluation of Limestone Aquifer Based on Visual Modflow ----«---eveereiiinnnnn 95

Xiaorong Zhai, Shuhao Shen, Jiwen Wu, Dongya Han

Study on the Application Range of R in the Formulas of Mine Water Inflow ------ceeeveeenne 100
Huanhuan Zhang, Qimeng Liu, Yu Liu, Make Song

Detection of Preferential Flow Paths at Coal Mine Sites Using Integration of Soil Fas
Mapp|ng and Vertical Flow Meter Borehole Logg|ng ....................................................... 107
Y. Ma, J. Busse, D. Bringemeier, A. Scheuermann, L. Li, X-.Z. Kong

Impact of Ground Water Temperature on Coal Mining Water Yield
in Deep COAl MINES «+vrreerntrnenrir e 108



Hanhu Liu, Xiuhan Li, Zhenquan Jiang, Fanzhen Meng

Application of Extenics Classification to Coal Mine Floor Water Inrush
Risk EValUALION «++:ee vt s s ss s s s s s e 109
Qiang Zhang

Groundwater Inrush from Coal Seam Floors Controlled by Faults:---coccooveeriiiiniiinnnn 110
Dejin Xu, Desheng Shao, Jianwei Nie, Haijun Chen, Bin Wu

Risk Assessment of Groundwater Inrush from Coal Seam Floor Using Finite Element
Strength Reduction Method - orrrrrm 111
Xiulong Tang

Locating and Intercepting Water-conducting Channels by Multiple Ways
TN C0al N+t e 112
Xiaoping Yao, Leihua Yao, Xinyi Wang

Analysis on Fault Zone Characteristics and Disaster Reason Inducing Alluvium Material
BUISt iNtO COal IMINE «creererrmii s 113
Yong Wang, Yajie Ma, Bo Liu, Dong Wang

Analysis on the Dynamic Characteristics of Limestone Groundwater and Its Influencing
Factors in Panxie Coal Mine Area,Anhui ......................................................................... 114
Xu Li, Guangquan Xu, Li Chen, Jianghui He, Kangli Qiu, Xianglong Zhao

Occurrence Characteristics of Sandstone Pore-fissure Water on the Roof of Jurassic
Coal Seam and Dynamic Simulation of Groundwater during Mining ««««-««-«---oevveenneenn 115
Xuanxuan Li, Guangquan Xu, Ji Fang

A Combined Model Based on Grey System Theory and BP Neural Network for
Forecasting Hydrau”c Discharge .................................................................................... 116
Xiaolong Li, Duoxi Yao,Youbiao Hu, Qimeng Liu, Jinxiang Yang

Calculation of Working Face Water Inflow with Large Well Method -Taking the
First-mining Face of 12308 in Selian Coal Mine as an Example --«««««oevrreimnnnen, 117
Ji Fang, Guangquan Xu

Research on Hydrogeological Features of Underground Hot Water and Prediction of
Yield of Well of the Mianhuakeng Uranium Deposits ...................................................... 118
Xiaoqi Fang, Shiyao Tang

Hydrogeochemistry

Leachability of Cu, Zn, As, Ba and Pb from Refuse in the Zelazny Most Tailings Dam---121
Stefan Karlsson, Viktor Sjoberg, Anna Ogar, Mattias Backstrom



Fate and Transport of Trace Metals under Different Hydrologic Regimes in the World
Largest Hg Mining DIStrCE -««-««-sessrsersurrumiimieeie 126
Jorge Loredo, Efren Garcia-Ordiales, Jose Maria Esbri, Miguel Angel Lominchar,
Rocio Millan, Pablo L. Higueras

Analysis of Acid Rock Drainage (ARD) with Micro Plasma Atomic Emission Spectroscopy
(MP AES) — Companson WIth ICP-MS c e e 131
Stefan Karlsson, Viktor Sjoberg

Water Quality in a Black Shale Mining Area - Effects of pH and Natural Organic Acids on
Weathering and Subsequent Metal RelEASES -+ rrrrrrerrrrrriiiiiiiis i e 136
Stefan Karlsson, Lovisa Karlsson, Bert Allard, Viktor Sjoberg, Mattias Backstrom

Thermodynamic Characterization of Dissolved Uranium Species in Flooded Uranium
Mines and Ta|||ng Management FACIItIES «-rrerrrrrrrrrrarrnernii s 137
C.Lietsch, N.Hoth, A.Kassahun

Prediction of Sulfate Concentrations and Mass Fluxes in Aquifers Influenced by Lignite
Mining in the South of |_e|pz|g (Germany) ....................................................................... 142
A. Walther, N.Hoth, H. Biittcher, F. Bilek , M. GeiBler, M. Struzina, B.Lucke

Influence of Tracer Composition on Estimated Hydraulic Properties in Fly Ash:.......oeeee 147
Gideon Steyl, Luke Marais

New Zealand Coal Acid Mine Drainage, Mineral Control of Acidity and Downstream
ChemiCal EVOIULION «rr e rrerarmrmmmri e a e aaaas 152
James Pope, Dave Trumm

The Release and Transport of Metals Arising from Gold Mining Tailings Storage Facilities
in the Witwatersrand, SOULN AfFICA -+« «+++rrsererrerereriaesieisei e 157
Bronwyn Camden-Smith, Papi Mthombeni, Raymond H. Johnson, Isabel M.
Weiersbye, Hlanganani Tutu

Tracking the Fate of Mine Derived Sediments Using Chemical Fingerprinting and
Statistical Ana|ysis .......................................................................................................... 161
B. Pearson, P. Whittle, B.French, J.Chen

Hydro-chemical Characters and lons Source of Groundwater from Qidong Coal Mine,
Northern Anhui Province, CRIN@ - v v e 166
Herong Gui, Song Chen

Heavy Metals Characteristics in Deep Groundwater of Coal Mining Area, Northern Anhui
POV NG + v v v e er e s et e ettt e s e s e s e r e r e e 171
Manli Lin, Herong Gui, Weihua Peng, Song Chen



The Element Geochemistry of Coal Mine Drainage Pollution in Coal Mine from Northern
Jiangsu PrOVINGCE «rerrrrrrrrrrer sttt s s s r e 178
Weiduo Hao, Wenfeng Wang, Yong Qin

Experimental Research of Rock Strength and Permeability Characteristics under
Different Confining and Hydrauﬁc PrOSSUIE «+rrrererererrrrrarararenearirrarareasisararararraaararnes 183
Zaibin Liu, Dewu Jin

Engineering Geology and Geotechnics

Mine-Life Slope Stabilization by Water Pressure Control: toward a Reliable Systems
Approach ........................................................................................................................ 189
Adrian Brown

Enhanced in Situ Leaching (EISLEACH) Mining by Means of Supercritical Carbon
Dioxide - TOUGHREACT Mode"ng ................................................................................ 190
Alireza Arab, Martin Bertau, Helmut Mischo, Broder Merkel

Fly Ash as an Alternative Liner Material in Resolving Groundwater Management
Cha”enges in Coal Ash DUMIS #++seeeete sttt 195
Gideon Steyl, Lehlohonolo Mokhahlane

The Significance of Multistage Shear-permeate Feature of the Hard Clay and
Experimenta| IMETNOAS «+v v e reremrnrnrere 200
Qinghong Dong, Guifeng Yan

Distribution Measurement and Mechanism Research on Deformation due to Losing
Water of Overburden Layer ............................................................................................. 205
Chunde Piao, Jun Yuan, Dangliang Wang, Pengtao Li

Characteristics of Deformation and Destruction to the Mining Roadway Floor of
“Three-soft” Thick Coal Seam by Field MeaSUIremMENt -« - - erararamrrraennriiearaaaeeans 213
Shuyun Zhu, Entai Guan, Hongliang Hou, Kaijun Zhou, Chaowei Yang, Guangging
Peng

Application of the Advanced Curtain Grouting Technology to Drifting in Soft Rock in
WaLEr-RICH BE0 - rrererereerenit e 221
Pei Fang

Key Technology for Grouting behind Wall of Single-formation Shaft Wall in the Surface
Soil Segment OF WASEE SAft -+cvrrererrrmem s 225
Xiansheng Zhou

Slake Durability of a Deep Red Stratum Sandstone under Different Environments -------- 230
Jianfeng Qi, Wanghua Sui



Slope Stability Analysis of Bench in Complete Construction Solid Concentrate (Quarry)
Limited, llorin, Nigeria ..................................................................................................... 235
Sunday Ayodele Agbalajobi, W.A.Bello

The Application of Floor Grouting Consolidation in Zhengzhou Mining Area ----«-++-----+-- 244
Mingzhi Chen, Entai Guan, Wenpeng Tao

Research on Stability of Waterproof Coal Pillar in Steep Seam under Aquifers -« 248
Bin Xu, Shangxian Yin, Xiangwei Zhang, Jinsui Wu

Application of Fuzzy Comprehensive Evaluation Method to Analysis of Water Inflow
Prediction iN WellDOre <« o 252
Hui Xu, Shangxian Yin, Ming Liu, Jinsui Wu

Mine Discharge Prediction in Steeply Dipping and Deep Mining Coal Seam in The
Zhaogezhuang IMIN@ rererereriiiiiiiiiiiiiiiiii i s e e 261
H.Q. Lian, X.X. Xia, W. Ran, T. Yan

Geophysics
Evaluation of Stress Concentration in a Coal Mine Panel Using Seismic Data -« 269

Tongjun Chen, Xin Wang, Tapan Mukeriji

Research on Electrical Characteristics of Water Conducted Crack Zone in the Coal

Benyu Su, Jingcun Yu, Liang Du, Lijian Ren, Duoming Zheng, Haijun Yang

Ordovician Limestone Aquosity Prediction Using EMD and Nonlinear
SEISMIC ALLTIDULES +r e rrerrerrrrer e 277
Yaping Huang, Shouhua Dong, Duoming Zheng, Huiwen Xie, Xuemei Qi

From Seismic Tomography to Channel wave Tomography ............................................. 282
Yuge Jia, Wenqgiang Yang, Dechun Li

Water Content Estimation of Aquifer Using Transient Electromagnetic Method -+ 286
Bo Wang, Shengdong Liu, Zhichao Hao, Xiayang Zhang

An In-situ Exploration for Hidden Collapse Columns Using Comprehensive
Geophysics ..................................................................................................................... 292
Yingxu Hu, Long Cheng

Preliminary Study on Detection and Application of Transient Electromagnetic Method in
(000 VLY 11T N T T T T E T T T LT L E e 299
Zenggiang Qiu, Chen Liu, Yingxu Hu, Liyu Hu, Long Cheng

VI



Geoelectromagnetic Methods of Coal Mine Groundwater Monitoring---«««««--««----rseeeeenes 307
Jianhua Yue, Zhixin Liu, Herui Zhang, Lei Yue

Research on Ground-Roadway Transient Electromagnetic Method to Detect Disaster
WV AL OF SOUICE v e rrerrerreerstrin s sttt s a et s et r et s s s s et st asansannas 308
Zhihai Jiang, Shucai Liu

Geoelectrical Investigations at Three Bridge Sites, North Nyala, Southern Darfour State,
NV EST-SUDAIN ++ v v rrrrrraraeer sttt s s e ettt et e e e s s et 309
E. A. Elzein Mohammed, G. Q. Xue

P-wave Attenuation Attribute Forecast Water-rich Region of Deep Limestone ----:-----..-. 321
Guangui Zou, Yangyang Wu, Jian Zhang, Xiaoxia Hao

Research on Forecast Method of Multi-source Information of Water Disaster in Coal

Dawei Cui, Jingcun Yu

Application of Multi-parameter Lithological Seismic Inversion to Identify Limestone
Aquifer ............................................................................................................................ 326
Liming Zhao, Ruofei Cui

Evaluating Deformation and Failure of Underground Panel's Roof Using
ElECHC DAta s+ rereeeererarrteiiiiiiiiiiiiiiiiiiiieiiiiiiiiiiiieiieiisisiiieiiaaaetsisaesitisassaris 330
Jin Fan, Pingsong Zhang, Rongxing Wu, Liquan Guo

Current Situation of Unbeknown Mine Goafs and Goaf water in China -« eveeeenannnnnn. 335
Xinwei Hou, Xiangquan Li, Lingxia Liu, Zhenxing Wang, Ming Gao

Numerical Simulation Analysis of Collapse Column Direct Current Method:-++++++++++veveve 336
Lei Tan, Pingsong Zhang, Rongxin Wu

Application of Audio Frequency Electric Perspective in Detecting Work Face Limestone
Base for Grouting RECONSIUCTION #+xr e rrerrerererner i a 339
Yanbo Wang

Application of Integrated Geophysics Method for Detecting Collapse Column in Some
COAI IMINES -+ e v rreeraerntate sttt e e e a e e e e e e e e e e 340
Liang Du, Shucai Liu, Junjun Wei, Ningjun Zhu, Xuan Zhou

A Real-Time Process and Continuous Comparison System of Mining Transient
Electromagnetic Prospecting Method for Disastrous Water -+« oeeeeeeerrinini, 341
Jingcun Yu, Jianghao Chang, Sihui Zhou, Xiuju Xing, Xuan Zhou

Vi



Geoinformatics
Spatial Prediction of Concealed Karstic Collapse Columns by Multiple Information Using

Yuhua Chen, Yongguo Yang, Jinhui Luo

Research on Monitoring and Warning System for Mine Water Disaster -+« xeeeeeeeeeee 346
Dandan Zhang, Qimeng Liu

Interdisciplinary Response to Mine Water Environmental Challenges

Tracing Groundwater Flow Paths in a Coal Mine by Means of Geophysical and Borehole
FFIOW DI ALA -+ rrrrrrorrerreransnramrssansas s s s st s s s s s s s r s s s s s n s s s n s nrnr e neas 349
J.Busse, A. Scheuermann, D. Bringemeier, L. Li

Metal lons Adsorption Affinity of Clayey Materials from the North West Province of South

E. Fosso-Kankeu, F. Waanders

Geochemical and Minerological Characterization of Mine Residue Deposits in the
Komati/Crocodile Catchment, South Africa: an Assessment for Acid/Alkaline Mine
DIFAINGAQIE «+++++rerererssrsset et 359
N. O. Novhe, B. Yibas, R. Netshitungulwana, R. Lusunzi

Mine Water Management Close to Groundwater Systems of Varying Salinity, Pilbara,
WV ESTEIN AUSEIA I -+ r v rrerrrrrrrrrrarrae e s s s a s e e s s ran e aanrans 366
Junfeng Luo, Fuli Wang, Christian Tomsu, Andrzej Druzynski, Bertram
Monninkhoff

Environmental Risk Assessment and Risk Management Strategies for Abandoned New
Union Gold Mine in Ma|amu|e|e’ Limpopo, SOoUth AFFICA +++rrerrrrrrrrrrrr s 367
Ndivhudzannyi Rembuluwan, Francis Amponsah Dacosta, Jabulani Ray Gumbo

Soil Quality in the Basin of Mine Effluents and the Potential of Alleviation of Metal
Dispersion ....................................................................................................................... 374
E. Fosso-Kankeu, R.Kaitano, F. Waanders, A. F. Mulaba-Bafubiandi

Managing the Risk of Mine Sulphate Discharge to Downstream Ecosystems -+« 379
Wenying Liu, Sue Vink

Identification of Cyanobacterial Communities and Their Microcystin Congeners in Soda
Pits at Nya|a Magnesite Mine, SOULN AFICA «+rrrrrrrrrrrrrrrrarar i eas 384
Mulalo Grace Khabubu, Jabulani Ray Gumbo

VI



Leach Testing of Coal Fly Ash to Assess Its Applicability in the Closure of Abandoned
Underground Coal Mines in Mpumalanga Province, South Affica -« e 389
Supi Tlowana, Henk Coetzee, Viswanath Vadapalli, Mosidi Makgae, Richard Kruger

Assessment of Safety Status of Open Excavations and Water Quality of Pit Lake at
Abandoned Nyala Mine in Limpopo Province of South Africa ----------oooee, 395
Sphiwe Emmanuel Mhlongo, Francis Amponsah-Dacosta

The Use of Artificial Neural Networks in Classification of Acid Mine Drainage Pollution
Sources Found in Beosmanspruit Dam, Carolina, South Africa -««««-----eerrmrmr, 400
E. Sakala, B. Yibas , F. Fourie

Regulation of Artisanal Small Scale Gold Mining (ASGM) in Ghana and Indonesia as
Currently Implemented Fails to Adequately Protect Aquatic ECOSYStems ««««««w«rererererenenes 401
Fatien K.F. Macdonald, Mark Lund, Melanie Blanchette, Clint McCullough

Effects of Inorganic and Organic Acids on Heavy Metals Leaching in Contaminated
oYY [T =) 0 T T T LT LT LT L e E e 406
Yixin Yan, Jianlei Gao, Jianping Wu, Bei Li

Impact Assessment of Mine Drainage on the Yield of Groundwater from a Well Field
Using a Numerical Model, Case Study, Huaibei, China =+« e 411
Peigui Liu, Yuezan Tao, Manting Shang, Haifeng Li, Qiaohui Che

Influence Analysis of the Leaching Water of Waste Rock Site on Surrounding
Groundwater Qua"ty ....................................................................................................... 417
Qiaohui Che, Yuezan Tao, Peigui Liu

Adsorption Kinetics of Ammonium lon onto Unconsolidated Geothermal Reservoir
IMLEAIUIT v v e rerr e e e s e et e s s s e s e s r e eas 420
Li Zhao, Xinyi Wang

Influence on the Movement Law of Soil Water due to Coal Mining ----««+---eeeeeemennnnennn 424

Kui Zhu, Feng Wang, Zhengjie Chen , Xinyi Song

Coal Mining Influence on the Groundwater System of the Chezhou Mountain Syncline
IVHINIE AATAIS ++ v+ v v e e raranes e s ettt et et ettt et e e et et e e et a s et et e et a e e e 429
Yisheng Liu, Shangxian Yin, Ying Zhang, Wen Li

Preliminary Study on Surface Movement Rule of Repeated Mining Working Face::------ 433
Shengfeng Gan

Research on Key Technologies of Coal Mine Groundwater Perception Based on IoT ---437
Meng Lei, Qiyan Feng, Peng Liu, Enjie Ding



Interdisciplinary Response to Mine Water Hazards

Predictions of Groundwater Inrush into Coal Mines and Size-limited Structures
T Ot a0 T U TR T R Tt LT LT C L LT P 443
Qiang Wu, Yifan Zeng , Shougqiang Liu

The Characteristics of Karst and Karst Water Hazards in Coal Mining Areas in North

Weiyue Hu

Numerical Model for Assessment of Subsidence due to Dissolution of Salt, Application to
Nancy Basin (East of France) ....................................................................................... 454
Sébastien Gourdier, Behrooz Bazargan Sabet

Ordovician Limestone Karst Water Disaster Prevention and Control Technology for

Feicheng Coal Field -oerrerrrerern e 459
Zecai Wang

New Technology of Preventing and Controlling Underground Water Hazard for Chinese
Underground Non-coal M|n|ng ........................................................................................ 468
Jun Wang

Height of Fractured Zone for Fu||y Mechanized M|n|ng .................................................. 474

Yunzhang Guan, Dongxiang Hu

Main Hydrogeological Problems and Some New Water Prevention and Controlling
Technok_)gyin Northern Anhui Mining AATE@ v v rrrrrrernrr et 484
Yuhua Wu, Zhongwen Duan, Benkui Sun

Watery of Coal-bearing Sandstone Aquifer Analysis and Forecasting
Wt MU TQC O v v v e e e e s s i n e n e neas 491
Youbiao Hu, Qimeng Liu, Wentao Zhang

Shaft-lining Non-mining Fracture Multi-factor Forecasting Evaluation System
RESEAICH v v 497
Yanchun Xu, Jianghua Li, Wenzhe Gu, Shiqi Liu

Stability Analysis on Fault Zone Based on Mining Experiment Reducing of Coal Pillar --504
Jiwen Wu, Xiaorong Zhai, Shuhao Shen

Study on the Model Test of Fault Lagging Water-inrush in Deep Mining Floor -+« 510
Qimeng Liu, Wenping Li, Youbiao Hu, Wentao Zhang

Mechanism of Separation Water Inrush due to Coal Mining under Hard Rock ««-«++---+--- 519
Xiaoqin Li, Wenping Li



Spoils Handling from Coal Mines in the Waterberg Coalfield Area, South Africa -« 524
P. D. Vermeulen, L-M. Deysel, N. MacDonald, V. Aphane

The Concentration of Radioactive Materials in Minge Water -+« oo 529
Makondelele Victor Tshivhase

Formation Mechanism and Prevention Method of Water Inrush from Roof Bed
Separation with Full-mechanized Caving Mining Ultra Thick Coal Seam -+ sveeeenes 534
Wei Qiao, Wenping Li

Macro Forecast of Mine Water Disaster in Deep Mining in Northern Ching----«««--+---.oeee 535
Jinpeng Xu

Fluid-solid Coupling Analysis the Hydrogeological Parameters under the Influence of
Confined Water Pressure and |\/||n|ng DiStUrDaNCe «+++ererrrrrrriiiiiii 536
Chunhu Zhao, Weiyue Hu, Dewu Jin

The Application of Horizontally-directional Long Drilling for the Bearing Mining in
Dongjiahe C0Al IMIN B e et e 541
Pengbo Qi, Ming Qi, Fang Jie

Exploration and Treatment Practice of Ag Karst Collapse Column of Liugiao Mine Field in
the NOrth of ANNUI PrOVINGCE ««- e oerermmmiii e 548
Rongjie Hu, Zhongcheng Chen, Daokun Wang

Treatment Practice for Controlling Water Damage in the Annular Space of Shaft Freezing

Pei Fang, Yafei Xu, Xin Wang, Chuan Gao

Discussion of Development Characteristics and Causes of Karstic Collapse Columns at
Liuqiao NO.L COAl IMINE -erereererrntmiii i et 562
Jingxin Shan, Longyi Cheng

Study on the Mining Plans for 7,31 Working Face under Loose Aquifer ««««««-weeereeerenenenes 569
Xiang Fu, Xianda Zheng

Identification of Water Filling Source by Hydrochemical Characteristics at Liugiao No.1
COAI M e e e erer ettt s e e e 574
Longchao Peng, Longyi Cheng

Advanced Prospecting and Composite Identification Method for Ultrahigh

Pressure-loaded Water-conducting Hidden Collapse COIUMNS -+ xeeereerrerrninnnii, 579
Shijie Tong
Underground Drilling and Packer Test in Fault F16 of Wugou Coal Mine «++-++-++eeevevereeee 587

Yaowen Yang, Hua Yang, Junsong Wu, Jian Jie, Qiuju Zheng

XI



Characteristics of Typical Shaft Engineering Water Hazards and The Key Control
Techniques AN PrOCESSES ++vvrrrrrrernruttntatiiiia s 593
Dewu Jin, Mingcheng Zhu, Zaibin Liu

Relationship Between Height of Water-conducting Crack and Its Influence Factors:------ 600
Tengfei Liu, Yun Wang

Mechanism of Water Inrush from Coal Floor Fracture in YongXia Mining Area Simulated
by NUMETiCal SIMUIATION e rererermrmernre e aaaas 606
Kai Zhang, Guangui Zou

An N-Shortest-Paths Algorithm Implemented with Bidirectional Search -----:-o-ooeveeeneee 614
Zuopeng Zhao, Yuanyuan Zong

The Research on the Height of the “Two Zones’ in Xiegou Mine Areas, Shanxi, China --618
Zhixin Wang, Wen Li, Shangxian Yin, Jianbo Li

Interdisciplinary Response to Mine Water Resources
Utilization and Management

Electrochemical Recovery of Metals in Mining Influenced Water: State of the Art -+ 627
Linda Figueroa, Christian Wolkersdorfer

Evaluating the Geothermal Potential of Abandoned Mine Workings: an Appropriate
Approach Based on Geological and Technical Conditions -+-+++++++++ eeeerermriii 632
Wilhelm G. Coldewey, Dominik Wesche, Andreas Brandt

Sulfate Reduction and Growth Kinetics of Sulfate Reducing Bacteria While Using Marine
Waste Extract as Nitrogen CSOUICE rerrerttertaaitiatiititatieitertittiatisatiesttertearteatssatisstiorteersaans 636
Subhabrata Dev, Jayanta Bhattacharya

Neutralization and Attenuation of Metal Species in Acid Mine Drainage and Mine
Leachates Using Magnesite: a Batch Experimental Approach -« oo 640
V. Masindi, W.M. Gitari, H. Tutu, M. De Beer, N. Nekhwevha

Review on In-pit Treatment of Acidic Pit Lake in Jorong Coal Mine, South Kalimantan,
[TaT0[0)aT= o - U TR LR LT R T C LR Lt L L 645
Rudy Sayoga Gautama, Yuniar Siska Novianti, Eko Supringgo

The Passive Treatment of Arsenic-containing Acid Mine Drainage and Using
Manganese-coated Bone Char and Evaluation on its Neutralization Ability «+---+---+-eeeeeee 650
Juan Liu, Dezheng Gao, Shiming Deng, Jing Liu

Engineered Materials for the Containment of Uranium and Other Toxic Elements in
Mine-po“uted NV AT v e e e ettt 654
Dalia M.G. Saad, Ewa M. Cukrowska, Hlanganani Tutu

Xl



The Technology for Underground Treatment of Coal Mine Drainage Used as Process
Water: a Case Study of J|n|ng No.3 C0||iery ................................................................... 658
Rulu Zhou, Zhongquan Guo, Yan Xiao, Dongfeng Cui, Weidong Mao, Jianchao Yang

Optimization Utilization Projects of Limestone Water in Hengyuan Coal Ming:----««---------- 662
Dayong Wei , BenkuiSun

Geothermic Mine Water Forming Mechanism and Integrated Preventive Technologies in
Wutongzhuang Mine Area, ChiNa =+ +rererrrmnii 666
Shangxian Yin, Wen Li

The Removal of Arsenic(lll) from Acid Mine Drainage by Mineral Trap of Tooeleite
(FE6(ASO3)4SO4(OH)404HQ) «rrerersrmsesieieite i 671
Xiaofeng Li, Fenghua Zhao, Shiming Deng

Heavy Metal Tolerance and Iron Reduction Rate of Acidiphilium Cryptum JF-5 «--ooeeeee 675
Lei Zhou, Xinke Chen, Fenghua Zhao, Hongfu Sun

New Technology for Reusing Mine Water in Underground Goafs and Its Engineering
App"cations .................................................................................................................... 679
Tuantuan Chen, Jianhua Ren, Delin Xin, Shiliang Zhang

Summary of Water Resources Supervision of Shale Gas Lifecycle in America and
REVEIAtIONS 1O CINMA -+ rorrerererrareeee et e e 685
Ran Wang, Shuxun Sang

Mineralogical Characterization of Selected South African Mine Tailings for the Purpose of
MiINnEral CarbDONALION «« -« rxrrererrmrme et 686
Maxwell Amponsah-Dacosta, David Louis Reid

Interdisciplinary Response to Mine Closure

Methods for Evaluating the Hydraulic Barrier Effects of the Emscher Marl Following
Cessation of German Hard-coal M|n|ng .......................................................................... 693
Wilhelm G. Coldewey, Dominik Wesche, Tobias Rudolph, Christian Melchers

Modeling the Inflow and Discharge from Underground Structures within the Abandoned
Hardcoal M|n|ng Area of West Field (|bbenb[]ren) .......................................................... 699
Dmitry V. Rudakov, Wilhelm G. Coldewey, Peter Goerke-Mallet

ENVIMINE - Developing Environmental and Geodynamical Safety Related to Mine
Closure in the Barents REQION ««-«-«xerrerrrrmmiiiri i 706
Ulpu Vaisanen, Kimmo Pietikdinen, Peter Johansson, Juho Kupila, Jouni Pihlaja,
Anatoly Kozyrev, Vladimir Konukhin, Aleksander Orlov, Yury Smirnov, Lena
Alakangas

X1l



Permanent under Water Storing of Weathered Mine Waste after Removal of Fine
Fraction and Addition Of ASH -« rrerermmm 711
Mattias Backstrom, Lotta Sartz

Flooding of the Underground Uranium Leach Operation at Konigstein (Germany) — A
Mu|tidiscip|inary REPOIT -+t 715
U. Jenk, M. Frenzel, T. Metschies, M. Paul

Are We Approaching Pit Lake Closure from the Wrong Perspective?------veeeenn. 720
Mark A. Lund, Melanie L. Blanchette

Analyzing the Effects of Groundwater Influenced Flooding of a Large Abandoned Mining
Area in Eastern Germany ............................................................................................... 725
Bertram Monninkhoff, Nora Altenkirch, Junfeng Luo, Volker Clausnitzer

A Water Balance for the Life Time and Beyond of an Opencast Colliery in
SOULN ATTICA v e rerermrrrrerse ettt et s et e e et 731
E. Lukas, P. D. Vermeulen

Discussion on Hydrogeological Factors of Waste Backfilling in Abandoned
COAI IMINES v e e ettt et 736
Jianjun Zhou

Interdisciplinary Response to Water Problems in Oil and Gas
Development

Biodegradation of Hydrocarbon Chains of Crude Oil By-products by Selected Protozoan
Isolates iN POllUted VWASTEWALEIS +«+«rrrrrrrerrarmmmrmnentirrrea et e s e aaaaaas 743
L. Kachienga, M. N. B.Momba

The Micro-heterogeneity Characteristic of the Marine Shale Reservoirs and Its Impacts
on Water and Gas in Reservoir - a Case Study of Longmaxi Formation and Wufeng
Formation Shales in ChoNQQINg ArEa ««-«--s-ssreersrsimriminisis 757
Difei Zhao, Yinghai Guo, Delu Xie, Liangcai Chen

Study on the Influence of Hydrodynamic Conditions on CBM Wells Productivity:«--------- 761
Kui Zhu, Bo Jiang, Zhengjie Chen, Guoyong Yang

Research on Water Demand of China Shale Gas Development and Its Influence on
WVALEr ENVIFONIMIENT +r e rerermrrerernrnttntntstt st s et a sttt s s na s s s e e n e aeaes 766
Shangbin Chen, YanQing Ding, Yanming Zhu, Zhaoxi Zuo, Changqing Fu, Jiaonan Liu

Drainage Fluid Variation Characteristics through lon Monitoring during Coalbed Methane
VWVEII PrOCUGCTION =+« v e e rerereereren ettt sttt r st s s st s e s e s e e e e 767
Huazhou Huang, Shuxun Sang, Huajun Zhang, Min Wang, Jingang Peng, Guodong Shen

XIv



Suitability Assessment of CO2 Storage in Deep Saline Reservoirs with Different
(000 ] 010 11010 Y 0 R T T T TE T T T LT LT r L E e 768
Bo Liu, Honghan Chen, Hongkun Chen

Control Actions of Hydrodynamic Conditions of Groundwater to Gas Productions of Coal
Bed Methane Straight Wells in Fanzhuang BlOCK rrrrerrerrermerarnn i 769
Shigi Liu, Shuxun Sang, Qipeng Zhu

Study on Draining the Aquifer Overlying Coalbeds Prior to the Extraction of Coalbed

Yu Qi, Chongtao Wei

Legal, Social and Educational Aspects

Stakeholder Management: the Key to Successful Metal Mine Discharge
R I EUIALION -+ # v v v e reer e rer ettt ettt r et e e 781
Rachel A. Harris, Arabella M.L. Moorhouse, Stephen Hill, Tracey Davies, Lee M. Wyatt

|ntegrated Water System P|anning iN Urban Ar@a -« - rererrrerrieiiiiiiiiiiiisnssssensnaaaes 786
Lifang Xue

F AN LA o Y T o 1) 790

International Mine Water ASSCIAtiON........ccieuei e 796

XV





