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Contaminant transportation characteristics of
Gehongdao gold mine tailing dam in Gansu province
QIAN Wei, WANG WEL REN Yir ze, TIAN Guo lin
( School of Environmental Science and Engineering, Ch(mg/ an University, X{an 710054, China)

Abstract: The contaminant seepage problem of tailing dam is an important factor affecting the safety of ground water of the

tailing dam, so accurately understanding the rules of the tailing dam seepage and contaminant transportation in the tailings is

great significance to the prevention of groundwater pollution. According to the seepage theory and the conditions of steep

valley, large elevation difference, and tilted aquifer, a hydrogeological generalized model of tailing dam based on horizontal

multilayer subdivision was established, while Visual M odflow ( MT 3DM S) was used to analyze the transportation character

istics of am monia nitrogen in the groundw ater in the study area. T he results indicated that am monia nitrogen migration dr

rection was consistent with groundw ater flow direction, and amm onia nitrogen concentration decreased with the increase of

the migration distance.
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Tab.1 Source of ammonia nitrogen under abnormal conditions

RUETHI  AREKRE ZEBE  HWE

L=k 2

Wi (mge L) R/(gr dl) /a KR
T 1.71 233. 65 10 EHLEENV
IR IR 1.71 23.30 10 09 R FLBRK

3

3.1 AR RAREIFAER

W4 DEM HHf, 26 ik 40 b7 1 7 5540 X i,
SEHTTEA h 10, 57 km® o Y157 14 437K 04 S 5L X
VU 225, b A R R TSR A T, 148 WA st
P AR T THT LR S8 1 30 m ik 5 20 JE8 0
UL

BRI hr e AT 30 R NI B X
(R AR XML g — 2300 5 4 5% K I S AL g
THRBR R T T TS 6 44 S
RN B K o R 5 4 40 ot X R K, PR e
HMEAEA Drain 5 Bk RLIK JEE 3555 7K Pk 2210
A TR A /I JEE AR 4 8L DX T i S AR A My

A BHE . 79 -



F14% BF 84 M- AL G AR R 20164 6 A

WK LS . BUARNR:

of com) af am) of om)_
ox [K (990} T ox [K ay] T ox [K 8z} -
séaa—]f (x,y.2)€Q 120

H(x,y,z,0)= Ho(x,y,z) (x,y,2z) €Q
H(x,y,z, )| Ai,As= H i(x, y,z,t) t20

- K %|A2,A4.A7= 0 t20

Qlas=C(H- H.) t 20, #5555

Hla =z

oH
= (K+ W)+ 20, fe ik -

WlAs= U(ﬂ
Jat

Kt H J7kk(m); K HBIEZRE(m/d); S, R
MR K (1 d) s W N BE K NIB AN 3R FE (m?/ d) ;
WK QBIRIX; A AP H A A AN i
Fhi; A2 B X PG St As ik Hol &
T D AT As B0 X AR I T As Ol
BRI I F A i KT 5 A7 R BRK
JERAR T n A 5 AR I ANE LR 7 10 Ho A958R
XGRS m) s H o A—FKIAF KK (m); Q- Jyin
(R MR AT B (m’/ d) s H - I (SR) KA
Frmi(m); G IR (JR) v B iE Y ik 5
(m’/d)

Visual Modflow 3 72 3 T F R = 40 %
(FDM) 1) £ i A5 F00 48K 4k, ml DL SR Al B 0k 4 %
B
3.2 AR WA&X] 5

FRAEAE 7T X A L B0k A Ak A 50 45 2R 2= &5
P e JLAM AR, 3800 =AEKEA, B i o
B SR S 4L BEE WAL RS KA 4L 2R
VU AT LB 7K 4

AT HERG Z) AL X, SR H 30 % 30 m [ B
BT RSB Y3 A7 25 1) B 43, K T 35 43
116 x 160 AN HLyTHs, WL 1.

FH T D TR XA RE K, /KRR, R F A
(1) CA S bR 2 K2 AR BB 351 o3 T E S, DR % J2 K
T [1) 73 AN ] 20 T 5 SO SR WG, LA AR B
FEaE ) R K2 205 73, Kebr e 3 430~
3390 m K43k 2 )2, 2 )5 20 m; bRy 3 390~ 3140
m 500 10 )2, J2JE 25 m; bR 3 140~ 2 830 m
G320 62 )2, J2)F 5 my, AR AR 2 O 74 )2 . K
T HLR I FRLCAK B R ARV B U

AR B0, DI A DKL, K A AL BEORE Fic kb R 3

« 80+ H£55HE

B Kriging' ! $ {4 A8 O R 43 2 80 s, JEAR
P AR X VG R Surfer #4420 ) H B 24 1) Do
main, JXAF R T OBCRL DX I = 4E LA AT

1
Fig. 1 Grid of the model area
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Fig 2 Locations of the calculated and measured spring

2

Tab.2 Comparison table of the calculated and measured

Bl SEIKAL/ m 51K AL/ m K22/ m
ZK1 2 952.80 2 953.40 0. 60
7ZK2 2 933.20 2 933.80 0. 61
ZK3 2917.50 2 938 84 -0.48

3

Tab.3 Hydrogeological parameters of model area

BA X 0. 005 0.02 1.0e-5 0.02 0.1
A X 4.1836 0.2 1.0e-5 0.2 24
STV X 2. 0842 0.15 1.0e-5 0.15 10

FeB A 0.0455 0.05 1.0e-5 0.05 0.1
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Tab.4 Results of ammonia nitrogen migration

. TR AN BARE ERBE RKIER
T S A.A
RMEF ER/d El/m? [/ m? XEEE/m B/ m
100 60989.22 34496.94 34 86
AR 1000 103529.73 66518.82 110 198
(EBiiB) ' ’
3650 174 099.86 107 622.03 165 245
L 100 51333.15 249.26 10 54
ZA
v 1000 64814.54  38596.2 40 118
(b7 1)
3650 93 364.81 51944.95 78 198
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Fig.3 Areal duration curve of ammonia nitrogen

migration without antr seepage layer

4
Fig.4 Areal duration curve of ammonia nitrogen

migration in antr seepage damaged case
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5 10
Fig.5 Migration of ammonia nitrogen antt seepage

damaged case after 10 years
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