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Abstract

With the rapid development of the national economy and the gradual improvement of the living
standards, the demand for mineral resources intensified in our country. However, the environ-
mental problems brought by mineral development increased significantly which affect the mine
and surrounding groundwater environment seriously, especially in the decreasing of water table
caused by mining and complex pollution sources formed by auxiliary project. Therefore, it’s ur-
gently needed about the study of large-scale mining multi-source pollution risk and monitoring
mechanism. This paper takes the Yuanzhu Ding Copper-Molybdenum Mine in Zhaoqing as re-
search object, based on the analysis of mine hydrogeological conditions, generalized hydrogeo-
logical model reasonably. FEFLOW is used to construct numerical modeling which can predictive
analysis the migration law of multi-source pollutants with or without water pumping and drainage
of mine. It shows that the migration and proliferation of multi-source pollutants also like the nat-
ural groundwater runoff direction without water pumping and drainage of mine. On the contrary,
the migration of polluters is controlled not only by natural groundwater flow, but it is also strong-
ly influenced by water pumping and drainage of mine, which leads to the nearby pollutants car-
ried to the working mining. Based on the mastery of the spatial migration law of multi-source pol-
lutants, the long-term monitoring wells of groundwater in mining areas are systematically laid out,
and reasonable and effective monitoring and management measures are put forward, thus it pro-
vides theoretical basis for risk assessment and long-term monitoring mechanism of multi-source
pollution of groundwater in large mining areas. The research results could provide a useful refer-
ence for the similar mining groundwater multi-source pollution risk assessment and long-term
monitoring program establishment.
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Figure 1. Project distribution in the mining area
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Figure 2. Topographic and geomorphological area
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Figure 3. Regional geological map
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Figure 4. Range of the simulation area
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Figure 5. Boundary types of the simulation area

5. B R FHRERE

DOI: 10.12677/me.2019.71012 82 i AR


https://doi.org/10.12677/me.2019.71012

T &

21,2, 2, ). 2 ),
Ox ox) oy\ " oy) oz 0z ’

H(x,y,z,O):H0 R (x,y,z)eQ

OH

on

H(x,y,z,t) =H,, (x,y,z) €S,
q, (x,t) = —CD(hR —h)

() :CD(x,y,z,t)

K Sy :‘I(xoy,Z,f), (x’y’Z)ESZ

Arf, Q: HURKBIRXER, B9 L%
us: BAIEKREL BN L

Ko Ky Koo 008 x0 y z EHAMBERY, &96: LT
Hy: ¥lUgH FoKAL, &N Ls

Hy: ¥8EKHL, EHN: L;

NTRE B SUE

Sy RGBT

we JRICI, BFEAR, BRWANBING, FHHKE, 26 T
g(xy.zt): FRERARALE FARRRTR, B4 LT
oH

0N . FoRR TR TR B B

gn: ANIEHE A PG E I 5

t: AIFEN(L);

O N RE(T-1)

T B 1) = 4E 7K 8 1 7RO FE R B R AN R

ac _ a(D acj 8(1) acj+a(D ac]_a(uﬁ)_a(ﬂyC)_a(ﬂZC)+f

“ox Yoy) e\ Tez)  ew o oz

oy

ot ox
c(x,y,z,O) =c, (x,y,z), (x,y,z,) e, t=0

A, M =R RO, Ja =300, KRR RIS &, ¥ P s i A 22 SN
SRRV 2E s Do Dyys Do 0N xv y 2 TTFIRSRECREG e s gz N xs ys 2 FTTAIISE
BR/KIE I s ¢ AT IREE, B49: ML Q NS IRINKIRL, &4 L o WYIRIKEE, 2H: ML,

4.2. FIEMAEEIS Kb FRAER 1] [12] [13]

AV T X BRI AR N 528.71 km?, SR FH TMesh #1173 75 3K 72 X 1R 7K 22 8¢ 7K SCH 5 AE A 7Y
BIHCAEIN = AR50 W%, AR 3 20 7™ 48 145 Delaunay vENI[11], [FIRF MRS X AT S 55 b 5 3107
TOFEL, NSRS R, X S AT IX (2 92 km?)HHT SN, XA BIEE N T = gon g,
95 1k BRI HE K 5 80 = 17K Sk 22 BB USCSIOME 19 R, 6 P BAR Al AT 2 0%, e 43 B
X 4Ef] s B, Hoh 45 5 %030,402 4, B IR ITE 60,137 4,

AU 5T A B A AL 53 O = (layer) VU i (slice)

DOI: 10.12677/me.2019.71012 83 i AR


https://doi.org/10.12677/me.2019.71012

Fh E

ZE:s B R RNFERFK OB EEHE P A A AR K EKZ, 3 2R R & BAE
WX e JE L R AT AR B KZE, 5 =2 NRR K DR BT R AR A E RS KZE. D i
2. REBRRAKZ THAR « A 2R 1 K2 THORS RN AL i 2B 1 7K 2 TR AR

AFF 5 DX 3 T = A2 A A B ASTER GDEM #idfs, @il ArcGIS AL HEA5 21 o AR AT 78 X AL R BTk
DX I i k), R FH o B A B2 A B 7L X A % 1 B, R s AR AU 5\ FEFLOW Ji5 @2 inf&l 6 fir
NI FEIX =2 A A, &t R 121,608 1S, AR HL 0L 180,411 4>,

33005 [m]

792.56 [m] IR 8.
26211 [m] ://

Figure 6. Grid partition and model structure of the study area
6. M XM EIS SEBEHE

4.3. K3 RSEHITE

B IX B 58 B 5 R B 5 S B R AR tp & KB /KOO BT, 375 1 B & I RIR R . AR
AT AR B BRI 46 /K SCH S 25 80 BRI IR e A BORE, R ARSI TE XK SO M A, Rt 7
X8 REAT B G5 X, KOO BIME S BIME W 1 Fs.

Table 1. Initial hydrogeological parameters
2 1. VR XK SCHE BRI 6 2 BB R

ZH %égm ?iﬁg) WK 2 B EK (R ) HIERBRK
Ky (m/s) 8.5E-07 1.20E-06 1E-09 2.3E-07 2.3E-07
Kyy (m/s) 8.5E-07 1.20E-06 1E-09 2.3E-07 2.3E-07
K., (m/s) 8.5E-08 1.20E-07 1E-09 2.3E-07 2.3E-07
4K 0.20 0.20 0.020 0.10 0.10
iR R 3L 0.020 0.020 0.00 20 0.010 0.010
SN T3 0.10 0.10

DOI: 10.12677/me.2019.71012 84 Bl T


https://doi.org/10.12677/me.2019.71012

T &

AP - T 96 L7 R B BRI AR W TE X K SCH 5 2 50 X IR AT 96 2 B0 AT AN,
3 A E YA T R RS BB T X AR RE PR N BRI, AR AR SE BRI K % R AR T Y
IKSCHFZHGRAT SRR, T I IEZ ARSI e 5 HE A AR LT 7T DX SE PR R K ST A 85 1]

ARG S 35 TAE R AT IX TR B 828 FL S K SO B B fLSE M cdis . RAJ PEST (Parameter ES-
Timation) I ZHUEFARLL, X5RM Koo Ky Ko, MAE REEESL 13 4UKSC R S 80T RO 5
RV EAAK SO TS E( A 2), FEBLFEA b1 2 DL DX N /K I 8RR K Sk (BL) 70 A o

Table 2. Parameters after the PEST inversion

& 2. PEST RiEESHEUER

ZH %g\j;m Eﬁgﬁg k7K (JRIHR)ZL B A R 7K FGEZBRIK
Ky (m/s) 1.2E—06 5.80E-06 1E-09 43E-06 43E-06
K,y (m/s) 1.2E-06 5.80E—-06 1E-09 43E-06 43E-06
K, (m/s) 1.2E—07 5.80E—07 1E-09 43E-07 43E-07
LK EE 0.2 0.20 0.020 0.10 0.10
K 2 H 0.0002 0.0001 2E-05 0.0001 0.0001
EPNT F3 4 0.1 0.1

H1 T 7K Bl 0 R R OSSR R, e DA o B A B P SR O B SRS SOSERIR I . BRIk, AR
Geihar Z(1992)7E S 59 AN K DXERIRACEE FORMGETH 20 K SCR E[14], ARUEAN X T8 B R AR 73
RO RS T 10~100 2 (8], AZ IS SR B PP IR, ASUBHIL VS BUE B R 2 80 4k 3 Fior .

Table 3. Parameters for the solute transport mode

3. BHEASHR

B4 %@g* (ﬁ@ﬁg) KR REEKEK SR
Y\ SR HUEE (m) 100 150 1 50 50
T DR B (m) 10 15 0.1 5 5
A AL 0.2 0.3 0.03 0.1 0.1

5. {RERYLNE

7 R T RAE A B R KA L, UK GLE S B X N B B 22 SR A A AT A
Br, SR 8. K 8 MIE A AT AT LLE B, 22 AMEIME A 5] 70 AT fE PR LR I, 15 B 4
AR GE RS SEPRME S AT B AMW &, HhbriEL ET7 KBS e AT B2, AT T K 2 4L
B LS BRI BB S v (E T AT BB R E IR AR A T 90% B AR X IH A, S 1 BB IUME 5 Sk bl
BEMA TGS, YT KA G I 2 B th 58 SR AR B 1 BB UL B S S Bl 2 B S R AR AL 35
— k.

i IR I HHE T OB T ARG SR 7K R G R B AR S AT S X S PR K SCH PR
WM FAZAR RS 2 R KRB D9 AR S € R W A6 8 JF DAL D9 S Ak 6t T 70 X 3 T 7K A 5w 347 Ft 1
MREEE.

DOI: 10.12677/me.2019.71012 85 i AR


https://doi.org/10.12677/me.2019.71012

0__2500 5000 10900 Q2500 5000__10000
Ef5il(m) E5)(m)
- W7t Pl et-11s W 115-18a [ 184219 . Ws-81 Ele1-115 WM 115-18a [ 184-219
[0219-2e7 | 287-322 | 322-391 | [391-425 [ 425 -528 [210-287 | |287-322 | 1322391 [ 1391-425 [ Ja25.528
(@ HZHIBEE RR BB K S K (b) FBE=ERIHEEMEREEK)Z)

Figure 7. Steady flow field in the simulation area
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Figure 8. Fitting scatter diagram of the initial flow field
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Figure 9. Pollutant migration results without drainage
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Figure 10. Pollutant migration results with drainage
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