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January | February | March | April May | June sy | August | SR8 | october | November | De
Js r
1983 10.8 * 129.7 57 12.5 0 7 1.5 1.5 0 0
1984 19.8 42.1 173.8 22.2 32.8 0 0 0 0 0 8.5 ]
1985 35.3 53.6 75 4 27.9 2 2 * 0 0 5.2 ]
1986 3.4 50.3 165.8 33 3.5 1 0 6 0 0 48.6 4
1987 0 3.5 93.6 30.8 10 0 12 1.5 0 10.7 1.3
1988 91.2 85.3 45.2 20.3 0 0 0 3.5 0 0 3 '
1989 20.7 12.6 61.5 20.5 0 0 0 0 0 0 18.4
1990 47.4 127.6 40.6 16 0 0 1.3 1 0 0 9
1991 84.2 47.2 192.6 22.1 0 0 0 0 0 3.4 7.8
1992 90.4 0 29.2 34.4 44 0 0 0 0 0 0
1993 116 281 74.2 33.6 0 0 0 1 0 0.4 0
1994 19.3 7 194.5 8 46.5 0 0 2 7.5 19.5 27 '
1995 68 266.2 137.8 87.2 6.2 0.4 0 0 0 18 0 l
1996 80.5 84.5 254.4 435 1 0 0 0 0 0 0.4 1
1997 81.4 17.5 155.5 58.5 7.5 1.5 0 0 0 21.7 48.1 1
1998 96 75.1 103.8 8.5 0 0 0 0 0 0 0
1999 74.7 240 216.9 0 0 0 0 0 0 0 0.5
2000 122.8 5.7 0.3 1 0 0 0 0 0 0 36.6
2001 7.9 28 24.2 0 2.5 16.3 9.3 0.3 4.1 0 4.5
10609.
o 3 1427.2 | 2168 | 500.6 | 194.4 21.2 31.6 16.8 131 73.7 218.9 1
oSle | 56.31 79.29 114.1 | 26.35 | 10.23 1.12 1.66 0.93 0.69 3.88 11.52 E
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1: January | February | March | April | May | June | July | August | September | October | November
1983 1.2 * 103.2 | 352 | 125 0 7 1.5 1.5 0 0
1984 0 0 1448 | 22.2 | 32.8 0 0 0 0 0 8.5
1985 6.3 45.6 32 4 27.9 2 2 * 0 0 5.2
1986 0 0 150.7 33 35 1 0 6 0 0 43.6
1987 0 3.5 82.6 30.8 10 0 12 1.5 0 10.7 0
1988 24 24 7.1 20.3 0 0 0 3.5 0 0 3
1989 10.1 0 0 20.5 0 0 0 0 0 0 9.8
1990 0 79.9 22.2 16 0 0 1.3 1 0 0 9
1991 4 23.3 1222 | 221 0 0 0 0 0 34 4.3
1992 0 0 19 18.3 44 0 0 0 0 0 0
1993 30 49 63.2 33.6 0 0 0 1 0 0.4 0
1994 0 1 139.5 8 46.5 0 0 2 7.5 19.5 27
1995 0 266.2 137.8 | 82.2 6.2 04 0 0 0 18 0
1996 7 33 199.8 | 435 1 0 0 0 0 0 0.4
1997 0 6 80.1 58.5 7.5 15 0 0 0 21.7 35.1
1998 41.5 9.1 103.8 8.5 0 0 0 0 0 0 0
1999 40.8 226 187.9 0 0 0 0 0 0 0 0.5
2000 47.7 5.7 0.3 1 0 0 0 0 0 0 31.1
2001 0 0 24.2 0 25 1163 93 0.3 4.1 0 4.5
& 212.6 772.3 1620.4 | 457.7 | 1944] 21.2 | 31.6 | 16.8 13.1 73.7 182
ol | 1517 42.9 84 249 1 102 | 1.1 ] 16 0.9 0.7 3.8 9.6
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ji January | February | March | April | May | June | July | August | September | October | Noven
1983 | 96 * 265 | 218 | © 0 | o 0 0 0 0
1984 | 198 42.1 29 0 0 0 | o 0 0 0 0
1985 29 8 43 0 0 0 | o * 0 0 0
1986 | 3.4 50.3 151 | 0 0 0 | o 0 0 0 5
1987 0 0 11 0 0 0 | o 0 0 0 1.3
1988 | 67.2 61.3 381 | 0 0 0 | o 0 0 0 0
1989 | 10.6 12.6 615 | 0 0 0 | o 0 0 0 8.6
1990 | 474 47.7 184 | 0 0 0 | o 0 0 0 0
1991 | 80.2 23.9 704 | 0 0 0 | o 0 0 0 35
1992 | 90.4 0 102 | 161 | 0 0 | o 0 0 0 0
1993 86 232 11 0 0 0 | o 0 0 0 0
1994 | 19.3 6 55 0 0 0 | o 0 0 0 0
1995 68 0 0 5 0 0 | o 0 0 0 0
1996 | 735 515 546 | 0 0 0 | o 0 0 0 0
1997 | 814 115 754 | 0 0 0 | o 0 0 0 13
1998 | 545 66 0 0 0 0 | o 0 0 0 0
1999 | 33.9 14 29 0 0 0 | o 0 0 0 0
2000 | 75.1 0 0 0 0 0 | o 0 0 0 55
2001 | 7.9 28 0 0 0 0 | o 0 0 0 0
~ | 8572 | 6549 | 5482 |49 0 | o | o 0 0 0 36.
o5 | 433 365 | 275 | 220 | o | o | o 0 0 0 1.9¢

u‘).Q.A pl.t.q Sy oKl ‘m)l

el o e goize AYAD ¢ o (65,50L0g 000 Slalllas 5 Dliados jgel i)

'YY



ST

Sl gl oBasls ol ul (6, 0ane s jame (o9 daiiz s Ll islan AYVE .z e Ol

Obe,S

.QLo; JEE PRI oKisls ‘J.&)‘ ‘Swl.:.;b)\.f 4l ul.ab Aai> yw (6 a8y

D= L wilizes slelS Sz 5 SLIS (65,5llieg 000 AYVA o o ollie

sl Ll ¢ B, 5l el als IS sl albly ol ol iy odsi CulilB AYAY o oo 0l5

w).w O o Y s 0)5).5 cd.‘.l.»l.s GSE 4\.’19-)[5 )‘ ,\.,o)l.’ uu)‘)f AYA- gy sé‘).’a.-.o

Atkin, A.S., and Pooley, F.D. 1982. The effects of bio-mechanisms on acid mine drainage in
coal mining. International Journal of Mine Water, NO. 1, PP.31-44.

\YY



Bartlett, R.W. 1998. Solution Mining. Published by License under the Gordon and Breach
Science Publishers Imprint,2" ed.

Cathles, L.M. and Apps, J.A. 1975. A model of the dump leaching process that incorporates
oxygen balance, heat balance and air convection. Metallurgical Transactions B. Volume 6B.
pp.617-624.

CHAM, 2006, The PHOENICS On-Line Information System,
http://www.cham.co.uk/phoenics/d_polis/polis.htm.

Davis, G.B. and Ritchie, A..M. 1986. A model of oxidation in pyritic mine wastes: part 1:
Equations and approximate solution. Applied Mathematical Modelling, 10 (5), pp.314-322.

Doulati Ardejani, F., Singh, R.N. and Baafi, E.Y. 2004. Use of PHOENICS for solving one
dimensional mine pollution problems. The PHOENICS Journal: Computational Fluid
Dynamics & its applications, Volume 16, CHAM, UK, p 23.

Doulati Ardejani, F. 2003. Hydrogeological Investigation of Backfilled Surface Coal Mine
Sites, PhD Thesis, University of Wollongong, Australia, p 435.

Domenico, P.A. and Schwartz, F.W. (1990). Physical and chemical hydrogeology, 1° edition,
John Wiley & Sons, Inc., New York, 824 p.

Elberling, B, Nicholson, R.V. and Scharer, J.M. 1994. A combined kinetic and diffusion
model for pyrite oxidation in tailings: a change in controls with time. Journal of Hydrology,
157(1), pp.47-60.

Environment Australia, 1997. Managing sulphidic mine wasts and acid drainage. One
booklet in a series on best practice environmental management in mining. Commonwealth
of Australia.

Environmental Protection Agency (EPA), 1999. Standard Method.

ARR



Freeze, R.A.1975. Stochastic conceptual analisis of one-dimensional ground water flow in
nonuniform hemognous medi, water resours. Res.vol 11, No 5,pp 725-741.

Garcia, C. and Miller, D., 2005. Saturated Flow characteristics in column leaching as
described by LB simulation. Journal of Hydrology, 157(1), pp.47-60.

Hutchison, A. 1999. Surface Water Control-Water Balance. Journal of Hydrology, 127(1),
pp.43-60.

Industrial Research Assistance Program (IRAP). Demonsration of Application of Unsaturated
Zone Hydrology for Heap Leach Optimization, Industrial Contract #332407 and Okane
Consultants inc.125 B105th Street East Saskatoon, Sk, S7n 122, Report No 628-1.

James.B and Lancaswter.T,1998. Physical Parameters of Heap Leaching at Girilambone
Copper Company, ALTA. Res.vol 11, No 5,pp 725-741.

Jaynes, D.B. 1983. Atmosphere and temperature within a reclaimed coal-stripmine and a
numerical simulation of acid mine drainage from stripmined lands. Ph.D. dissertation, Pa.
State Univ., University Park, pp.161-170.

John, F. Lupo, Ph.D. 1995. Design and Operation of Heap Leach Pads.

Levenspiel, O. (1972) Chemical Reaction Engineering, John Wiley, New York, 578p.

Lottermoser, 2003. Mine wastes. Springer- Verlag New YORK, 227,p.

Nordstorm, 1982. Aqueous Pyrit oxidation and the subsequent formation of secondary iron
minerals. In: Acid sulphate weathering (Ed), Kitterick ja and others. Madison, WI: SSSA.PP.

Readett, D.J. 1999. Heap Leaching, Bio Mine 99 and Wammo 99. , P.P.1063-1065.

Redett.D and Miller.G, 1996. Practical Aspect of Heap Leaching, ALTA.

1Yo



Richard, F. 1986. Design Strategies for Heap Leach in Extreme Environmentes. , P.P.1063-
1065.

Robb,G.A. and Robinson, J.D.F, 1995. Acid drainage from mines, The Geographical JournalL.

Rogowski, A.S, Pionke, H.B., and Broyan, J.G. 1977. Modelling the impact of strip mining and
reclamation processes on quality and quantity of water in mined areas: A review. Journal of
Environmental Quality, 6 (3), pp.237-244.

Sams. | and Kevin M. Beer. 2000. Effect of Coal Mine Drainage on Stream Water Quality,
U.S. Geologyical survey.

Smith ,M.E, Welkner, P. M, 1994. Liner System in Chilean Copper and Gold Heap Leaching.
Fifth International Conference on Geotextiles, Geomembranes and Related Products,
P.P.1063-1065.

Stiefel, R.C. and Busch, L,L,1983. Surface water quality monitoring surface mining.
Environmental monitoring and reclamation handbook, L.V.A Sendlein, H. Yazicigil and
C.L.Carlson, Elsevier Science Publishing Co.

Bouffard, S. and G.Dixon, 1985. Heap leaching processes. British columbias Can
Environmentes.ada V6T1Z4.

Van Zyl, D, Hutchison, I., and Kiel, J.E., 1988. Introduction to Evaluation, Design and Opration
of Precious Metal Heap Leaching Projects, Society of Mining Engineers, Inc., Littleton,
Colorado.

Van Zyl, D.J.A., and Kiel, J.E.,, 1990. Environmental Control in Percolation Leaching,
Environmental Control in Leaching. Society of Mining Engineers, Inc., Littleton, Colorado.

www.ngdir.ir.

YY1


http://www.ngdir.ir/

Xavier, R.N, 1990. Environmental-biochemical aspect of heavy metals in acid mine water.
International Symposium on acid water in Pyritic Environment, Lisbon.

\YY



