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Abstract: The problem of sustainable exploration and development of mines is studied from geological, environmental, technical and
economic perspectives. A quaternion model for sustainable exploration and development of mines is developed based on the analytic
hierarchy process. This model demonstrates that the exploration and development activities could be deemed reasonable only when
they are geologically ore—bearing and technically viable and do not harm the environment while maximizing the economic benefit.
Assessment on the Jiama Cu polymetallic deposit in Gangdise metallogenic belt in Tibet based on this model shows that the current
exploration and development program of this deposit is reasonable, which is consistent with the real condition.
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Fig. 1 Framework of quaternion model for sustainable

exploration and development of mines(QMM)
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Table 2 Weights of quaternion model for sustainable

exploration and development of mines (QMM )

AR AAUE
= W, W, W, W,
—HItHE (3 J50) (F%58) (FHEAR) (4%5)
BUE 0.27 0.30 0.23 0.20
ﬂ wn Wiz Wiz Wi
R F 35 15 5) R HxERSG7)  (SENEH) (W)
HUH 0.20 0.24 0.26 0.30
1;1 Wai W Was Waa Was
g (355 OKT55%) (REIGY) (EAMEEE) (b5 % 5y Bk )
TRy 0.25 0.20 0.15 030 0.10
/b( Wi Wi Wiz Wia
(HEHARLLE) (FERMIERE) R [ ) (ZREFIHZR)
A 0.17 0.25 0.28 0.30
W War Wi W3 Way
AN =M FALA L) (B X KR (FRREERE ) (BUARZT4&IF)
BUE 0.45 0.2 0.25 0.1

W ESE SRR ) RE IR R,
Ha B AR (AN A IREE, RHC A &
B ASKLIN R S g a Z LR EEH o B8 T W WA
5D A A IR BROIR A 9 i B A 0 Sl R
ARERIRAE . BEAh, X AR (KO % B IR
W17 S WO SR By 5 K 25 DR AR 5P AT, SR
AR o PLESRIER 7R A RIE il frh— |
KRBT 2 AR GER,

340 22 4 JRm A R — A B A B R IR, J2
7 T IR B AR O BES UEH () 14 R SRBES (AT
T HESMAT R AR S - A S FIRP R E R
SR — RIS JE ARG 37 7 L 1A R A B 22 4
JEWA P TREA TR EARAE R e 1 A E B SR
A, DA TA R s e ety v A b 7 e A i)
“Daf— KRG IE A WIS 24 B F 2
Rt~ E T 2 4wk A AR A, A
WRAEAE T G AR SR AL (KD PSS (TR
5 ERP G2 (J.d) I TP OAR) )2 1]
P e, B RADRAER SR R T 2T 240
Usd) B R v J5 38 o0 A TR A SR i A e
DA RBE K R AR R A
3.2 AEPIDEES BT EITMN

(DB X A 4875 Juil

TER X R FUET E 100m SR AL, 15
"X 4 Cu,Cd Hg.Pb ., As,Cr 7 i S pH A L
%3,

(2) " X b oK 5 YLl

FER™ X HEK H B oK S8 X K il
Y Z A .Cu.Cd.Hg.Pb As Crir M pH{H LT 4,

(3) W X /KI5 Yl 5

FEA DX BT T oK, RIS T pH E oK
P ALY A Cu.Cd . Hg .Pb As .Cr i (#5),

(D XRS5 YL

YRR DA 2 6 504 H SRR AR b
1 E 12 H B RRMZEA S BOBER FH 207 583
VRO WEREHLAG 15 A s TRk iR AL
LT HIRDGR RGEEA A4 Y
T FRVRB B ) T 43 2 TR A A6 T A 3 XU 2 R
Gt , PR A AS B AR AR AL B AL PR R4 45 20m
HEATAHEA, HEOHk B S 0 e (R A5 e 25
EHERPRE) (GB16297—1996) — 2 bR, & Fh K
IR HERCE L IR 6.

®I TEEEMEE

Table 3 Content of soil contaminants

lEE St e T YRR
pH 7

Cu(mg/kg) 45
Cd(mg/kg) 0.2

45 Hg(mg/kg) 0.15
Pb(mg/kg) 35
As(mg/kg) 15
Cr(mg/kg) 90
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Table 4 Content of surface water contaminants
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Cr"(mg/L) 0.01
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water contaminants
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Table 6 Treatment and discharge of waster

gas of the Jiama Cu polymetallic deposit
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Table 7 Evaluation elements of the Jiama Cu

polymetallic deposit and their values
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