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Abstract: In order to explore the impact of mining activities on river water quality, the authors chose the Dongchuan River basin,
downstream of a large molybdenum ore area in the Qinling Mountains, as the research object. Through on—site sampling and indoor
testing, the characteristics of heavy metal Cd in surface water, sediments, and rock samples were analyzed. The contamination status
and ecological risk assessment of the river and sediment samples in the Dongchuan River basin were evaluated using the exceeding
pollution standard multiple method, the geoaccumulation index method, and the Hakanson potential ecological risk assessment meth-
od, with a discussion on the source of Cd. The results show that the Cd content of the 16 river sampling sites in the main channel of
Dongchuan River was significantly higher than that in the control sites that are not atfected by mining activities, the coefticient of
variation of Cd content reached 95.65% and the Cd content from upstream to downstream showed a skewed distribution; the infor-
mation shows that Cd in the Dongchuan River basin was significantly affected by mining activity. The Cd content of 93.75% of the
16 river water sampling points in the main channel of Dongchuan River meets class II water standard for surface water, and it can be

judged that the overall water quality of Dongchuan River is better. Only the No. 5 point exceeds the class IT water quality standard.
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The multiple of exceeding pollution standard is 1, suggesting light pollution. The results of geoaccumulation index analysis show that
11 sediment samples from the main channel of Dongchuan River had different levels of pollution: sampling point 10, the most seri-
ously polluted point, reached the moderate—strong pollution level; sampling points 8, 9 and 13, the least polluted point, were pollu-
tion—free and moderately polluted; and most sites were moderately polluted. The average value of the potential ecological risk index
of heavy metal Cd in 11 samples of Dongchuan River’s main canal was 120.27, indicating that the total sediments of the main chan-
nel of Dongchuan River reached a level of strong ecological risk. Acid mine drainage, primary geological background, sediment re-
lease, atmospheric dry and wet dust fall seem to be the major pollution sources of heavy metal Cd in the Dongchuan River basin.
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Fig. 1 Location of sampling sites of Dongchuan River
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Tablel Analyses of Cd concentrations of water samples in Dongchuan

River basin and control area

mg/L
FRERL BILRAS BEh pH ik I SEME | ERR T2 R 2
1 QL17S01  6.93  0.0005
2 QL17S02  7.03  0.0005
3 QL17S03  6.67  0.001
4 QL17S04 678  0.004
5 QL17S05 521  0.01
6 QL17S06  7.43  0.003
7 QL17S07  7.44  0.002
ZRJIR] 8 QL17S08 747  0.002
0.0005~0.01  0.0023
Fi 9 QL17S09 774 0.002
10 QL17S10  7.82  0.002
11 QL17SI1  7.55  0.002
12 QL17S12 772 0.002
13 QL17S13 7.8 0.001
14 QL17S14 828  0.002
15 QL17S15 778  0.002 <0.001 <0005
16 QL17S16  7.42  0.001
Z1 QL17SZ1  6.73  0.002
Z4 QL17SZ4  7.82  0.0005
z5 QL17SZ5  7.89  0.0005
Eap| Z6 QL17SZ6  7.33  0.0005  0.0005~0.002 0.0007
z7 QL17SZ7  7.61  0.0005
Z8 QL17SZ8 827  0.0005
Z9 QL17SZ9  7.77  0.0005
Wl HE 72 QL17SZ2  6.00  0.006
K 73 QL17SZ3  6.13  0.008 0-006-0.008 0.007
f— dz01 QL17DZS01  7.26  0.001
-~ dz02 QL17DZS02  7.56  0.0005  0.0005~0.001 0.0007
dz03 QL17DZS03  7.62  0.0005

1 2 R E ISR 57 GB3838—2002( Ml F /K I8 B H b )
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Table 2 Statistical characteristics of Cd concentrations

in rivers of main channel of Dongchuan River
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Table 3 Relationship between contamination

multiples and pollution degree
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Table 4 Classification of geoaccumulation indexes

and pollution degrees
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Table 5 Cd content,geoaccumulation indexes and classification in

the sediments of the Dongchuan River and the control area
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6 QL17D02  5.10 172 2 /L‘\itm‘_—l\_: _ o
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Table 6 The relationship between the single
pollutant potential ecological risk index

and ecological risk degree
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Table 7 Potential ecological risk index and ecological risk of Cd

in the sediment of main channel of Dongchuan River
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KA AN fEE . BEE IR T R
PEBT 1L K PR TR 5 13, 48 SR S IR 4 24559
FREVE ML TR FE T HERC R K, R R K A
PR BRI . A5G AT AW 25 SRR, 9k
Bl A R R A R 7K B LA SR AR HE TSR 3 AR 13T
MOKE 4SS CAis Yy n—EE A,

)u A LA

i 2% 8 AT, SR F IR R B 58 AR el J i)
FAREE T Cd S I E R PP Cd IR
SOE M 4045 PEPE e 35 SE R 4.9 145, Ul
RN B3R B — e Y EIN , Cd i AR ML B 5%
. MR E I A5 A R, B re M ek 1k
221X, B BH— PG % —8 g LA g BT 7R X3k, 24 T
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= BB ITER, Mo .Cr.V.Cu.Zn . Cd. Ti %%
ECE B EAA B RRE . U Cd 7R R b B
JE R, R A T T SO EN 5 A B
T R TC R X, X GA SIS R

BN, 5 HEAARES Cd & B AN 5T, i
A R R 1845 . Cd & Sefme i O R
P E AR UL LA % R ARVE
P B INBET SR 4 h Cd 2/ A, X
5 CAd BA EMER 5 zn BA MR IR 21T
R EEME A DG . Cd A A T I iR 4R T
L AEH T T TR B 0.2mg/ kg, B ZU AL 4%
#F, CdIE A CdO . CdCO, Z 2R EAL T ¥ , i
fig A b CdSOLHE AR W ™, 7855 H AL IR IR
T, BB Y ——INEE, o] g s e
fiff, AR U AT LAAE SR B Ak (CdS) BR BA R kP, 7R
JImp e 2 KA 21T 2 S0 4R4E, K
FSRAT TEAT 32 5 0 L6 Sl T Cd 1 JE AR
FEIREE (LN 5 A RS ok, 7 38 A 1 o
Wb AT B A, e & B A T IR
1545,

(3) IR Cd BRI K 52 1]

I ko e AR B A R CdfEHE AT
—J5 1, B K02 s AR WHTE R AL R | ik
AR a5 #) , BEAREL B3 KR T RE . i —
1f1, 48 Cd TR H F B AMA LT K BIFY
FAIUTC I T 2 8 2 T EG T8 H , DAL ) 3 A i 7 —
SERRRE AT BRI ST K AR Y R A SR
Bl 1 2E 5 T YW B B R A AR AR TR
T 3R U P ) Cd T REAE AT JE K AR A il T i [
BIRY R PR TR (EERRE S Cd A5 A58 Cd)
g RS YR ISR i W (32 ok ] 28 4645 Cd) T 258
TR L 23 0T I AR R I X IR AR R 7 A

RS AN HRCISERBMTE
Table 8 Characteristic values of Cd content

in rock samples

mg/kg

1 PPt CdFh By hig 1
S LT gL Al E S

S FESh G i oendl THE B R CAAF R

Y1l  QL17Y01 0.20
Y2  QL17Y02 0.24
Y3 QL17Y03 0.36 0.11~2.00 0.58 0.14 0.118
Y4 QL17Y04 0.11
Y5 QLI17Y05 2.00

BRI K B IR TS YL

B2 1 FP AR I 2383 K Cd & i AL 5 AR
JINAT = e Cd & kA 7 L, R IR e cd -
I sk Y & 1795.65 1% . 5 b, AR e
M BRGNS KB, KU hEE 4 Cd BRIBAEAE ik
R ER 0T W) ANk — 4 A AL A Th A B TG TR Y
A A LU BIAR T . o V55 SR 3R W, pHL
ERRE TR UK HE A S R T A RS e Hh B 4 JE T
REREE N ER . 285 Lol AL R e s ik %
(1) Cd TGP A 19 AT A8 3 A0 40 FE Tk FE AR BE DR 8
Foh 2 K rhEE RS, AR E 45 G A8 Cd
TEpH R R AR R AR S B SRR AR
PO, 2% % AR A A i e A K i, BRI JEG V)8 2
SRR K Cd 15 L il — R T5 Y

X IR U 4 R T R 1 RS B0 Y TG Y
AT BRI, DR s S B LI AL
VLS R BRI , A VR TS G B g i o
FERD PRET T RN ZRIE S R AL T B3R
JLE NP HIHE 4 JEICE Cr.Pb. Zn B[R B R
o ZEREM IR pHAE KRS vk B N
ZXFF TN TP Al Cr.Pb . Zn B R Y HAT — E 5
W, pHH 530 KRR 53 B A i ga 45
SRR R S 25 1) &, & IR K Z (Rl A2 4k
R — & AR EAE S E ] . R IESEIESE 7)™
PN IR T K AR TS G DR FE R ME 258 T 4 B 1R B
B i, MR AR, AR T KRk sh )
SRR A R 2 N B S — B B — A R E 4
J& 7T Z TR 2 11 1 DR A i el A 55— I B )
A gL 5 4 0 R 218 s DT R PN FL 1) 3%
WY B . AT ABESE TAER B, e i W B
FHBE R AFE 4 @ oo 2 B9 907, IR st J2 B il o
EIRITTEM I,

(4) KRB

BEAh , RATIRICREVE A R i Cd & it &
LI RN SR B N O] A A [ v thop 13 | A )
S IX TR E E AU EL = A ik iE 2
FRBRAE S S BT R T T AR R A AHE 3
R Z S AT YA R AR £
TR YA S S s R g R RSN 10 L 70 A S &2 S B U
A HEE A B AT, B8 e R AR A
F IR IC AR, By A, 45 A KN
e LRI, RN Kok HE 5% 5
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AR B AT E S 5T KU 1~5km 78 Bl A Y
3.4.5.6 5 KL, HCd WY & &N
0.0045mg/kg, & 1 T I H AR s 744 Cd & =11
22, TUHESI E T ks M PiR Y Cr. Co.
Mn . Ni,As,Cd.Cu.Pb.Zn Tl M +ICE ) B,
Srtrdbism b E S BT R ARIE R, He B TR
[ZE S Eo Nk bR 7/ L IRy e X V1§
Wi AR T Y 4 T 20 dbas e AR
() 4 JB TU R A R DTk, L 3 2E o M K AR I
()5 S HEAT , SA SO . R FEZE IS
TRAFIRUTRE ) T 2 Ge i A T 4 @ Je &K (13l
SRR, R IR R T YL () 23 [a] 43 A1 575 Je IR
W AT BA —3rk . 2R L) 5 3T 8 4 R O
RIAT TR RGER MRS, BB Tl 32 2 4
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A B0 T RA TR DR G SRS AR 3
AT T R A JE TR s . DL BT A

B BT Bl A R R g IR TR,
Al AR AR E A B TR CATs ) — A B2
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