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Abstract: In order to understand the environmental pollution of groundwater around the landfill site, the soil,
groundwater and downstream reservoir water quality around the solid waste disposal site in Changsha City were taken
as the research objects. The single factor pollution index method and Nemerow pollution comprehensive index method
were used to analyze the heavy metal content characteristics and risk assessment of the surrounding environment of the
landfill site. The results showed that as, Cr( VI ), Ni, Pb, Zn and Cu were the main pollutants in the surrounding
environment of the landfill site. The average content of heavy metals in the regional sampling points and the
downstream reservoirs was lower than that in the groundwater quality standard class [l , and the pollution status of the
landfill site was good. The content of Cr ( VI ) in ZK1 and R1 samples was higher than that in the groundwater quality
standard class [ll , which was the main risk pollutant of groundwater around the landfill site in ZK1~ZK4, Pb and Cr
(V) are the main heavy metal elements in the soil, which are moderately polluted and should be paid attention to.
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Fig.1 Surface water system and watershed
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Fig.2 Location of study area and sampling point
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Table 1 Detailed workload of borehole sampling

e ﬂﬁj: %Fiﬁii ‘7J( N gy
KAL/m fEE/m Hom /O

7K1 6.5 551 5 G1~G5/A1~A5

ZK2 3.5 744 5 G6~G10/A1~A5

7ZK3 3.2 775 5 G11~G15/A1~A5

7ZK4 1.0 1312 5 G16~G20/A1~A5
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Table 2 Grading of soil pollution indices
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Table 3 I class standards of groundwater pollution

risk screening value
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Fig.3 Average content of carcinogenic heavy metal
elements in ZK1~ZK4
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Fig.4 Average content of non-carcinogenic heavy metal
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KA AL K KT R 0.5 m &b K oK JE K Ak
BE S AR T AT HEAT I A R A I, A5 R L AR
4, As.Cr(VI).Ni.Pb.Zn Cu ¥ 5 51~ 1.33~
23.06.7.01~12.36, 3.02~30.68.,1.66~7.13,7.91~
254.56 ,1.56~63.21 pg/L,F-¥{EH 5 51k 7.67 .8.95 .
8.81,4.13,57.95.13.55 pg/L, H tf #£ i R1 # Cr
CVE) 8 v B B 2 b T 7K BT o A o o I 25 s o 1Y
1.236 fff o RIFIR3EAEAE Cr( V) BAR LA , As,
Ni.Cu.Zn.Pb RAFTE IR IS, UL WA XA 3 Cr
(VD) TE 205 Y 1 AR

x4 THKERABLKEEEESE
Table 4 Heavy metal content of water around reservoir
pe/L
KA AR As  Cr(M) Ni  Pb  Zn Cu
R1 15.80 12.36 11.32 6.52 35.90 5.23
R2 14.62  9.66 30.68 7.13 160.55  63.21
R3 23.06 11.88 7.07 5.68 254.56 1.65

S1 3.94  7.01 6.39 2.34 1482 34.90
S2 2.80 7.67 742 349 17.66 5.76
S3 1.65 7.95 538 3.88 11.93 4.23
Cl 232 734 3.02 213 8.30 1.56
C2 3.45 844 465 1.66 7.91 3.42
C3 1.33  8.23 3.37 4.33 9.91 1.98

R 23.06 12.36 30.68 7.13 254.56  63.21
S B 7.67 895 88l 4.13 57.95 13.55
Ml 25F5 1 50 10 50 50 1000 1000
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Table 5 The contents of soil pollutants in Changsha city

mg/kg
wE4E  As  Cr(V) Ni Pb 7n Cu
JEFEE 2.5~ 28.0~ 6.3~ 7.8~ 38.0~ 9.8~

79.8 795.0  226.7 412.6  986.0 245.5
FHEME 328 9.7 30.68 89.4 276.0 514
PR 18.4 11.9 31.7 75.9 237.0  43.5

R R B FL ZK1~ZK4 B BUEY 20 4> + B RE 7 )
ELER T E 6 E 48 o0 TG YL 48 B N
BoiBis e Lk 6. W6 LIE H ,Pb.Cr

(VI)AZK1 . ZK3h EEEEIRI5IY, Tk h TS
PRREE,As NiZn Culg TR EIH Y ;Pb.Cr( V)5
e re ZK2 h O K Vb T R SRl g ZK2 b
WNE SRS Y, C AT HZRI5 Y ZKAE SR
15 Y 750, HAT Nioe £ Ml 35 S E A T s
Je As.Cr( V1) .Pb.ZnY5 Cust ZE #4b FE k2K
T LH TR o NN LRSS Y ie BT LR
th, ZK1 A ZK3 15 G 7K F- 38 ZK2 F1 ZK4 4b &, ZK1
MZK3 T BTG,

xo6 HIRITEBEEEFTEEHN
Table 6 Pollution indices of soil in Changsha city

AL B4 U IS Y AR A NS L5
N As Cr(M) Ni Pb Zn Cu I5J38%

ZK1 143 342 1.22 2.66 1.87 0.90 3.68
ZK2 098 1.56 0.83 1.24 0.99 1.22 1.75
ZK3 1.33 2.87 0.75 2.11 1.33 0.93 3.07
ZK4 0.63 0.92 2.88 0.72 0.83 0.74 2.99

ZR1~ZKA g fL A7 E I S X 2 34 7 4 K,
5 G A B2 JAN BUIE AR G, R I ZK 1 ZK3 O # 4
JEE Y B R, ZK2 5 ZK4 75 YLK BAR, X
e ZK1 5 ZK3 g4 fL K- 7 B Ak F [/ — 2 A
K AR ZKI s e 20 & A ZK3 33K
ZK3 G w5 Yok P T ZK2 b o BIIK FE
NiJCHE & 55, ZK4 5 BAK P T GE A7 78 7K 77 8k
A,V TZKAPNIGGRIG RE R . B2 H
M7 X d A As.Zn Cu kb T 58 B 5 YL s 1 151X,
Cr( V1) \Pb Ni T 4 & B4 4 s e KU, Horp
Cr(VI) .Pbig Y ™o, Wiz 5 i i & .

3 it

(1) X iz 3 37 J8 i bR 7K B 5 2 BT, X As
Cr(VI) . Ni,Pb.Zn . CuNFiEL&EITE, K M HE
P AR T b 0 B o A o — A T b
e XU & ¥ b o (047) ) (GB 15618 —2018) Hh KUK
G AR . R UFK R A K E B AR RT 5 R2FE A Hp Cr
(VD) & i m T P KB br 28, HE TR &
EHRT 2. B XA R AR EEG 15 Y45 4L
S E AR T4 R A BT i AR o 2, 150 B S 3 T
KRR A TR AT .

(2) B FLRFEAL B ZK1I~ZK4 It R & BB T
R ARt 34, 5 HORE SR B R b R B A G R
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MR, 0 F G Hoh ZK1(G1~GH) B i b Cr
(VD) JC R A & T N K e A o 126, Al g 5 4
M3t 22 B A HERL R A S T2 A G

(3)ZK1~ZK4 T 4 J& 70 & B 00 5 4 45 5015
Pb.Cr(VI) Mg X5 £ 2 EH &85 39, 7 ZK1
5 ZK3H g A G QR

(4) W % 25505 Je e B4 R Wl ZK 1 f ZK3
5 YK 458 ZK2 B ZKA b &, 5 e e B 5 A LA
B A DX BN I AR G, 3X AT RE A ZK1 5 ZK3 7f
FEE MK TR A G

(5) K B AR I I 37 vh & 42 I o0 28 6 J 30 BT it
55 Y i KU, AT SR BRLA R AR By I 4 it - 389
B HE A R S HEA L ISR B WA B A R
FEGAEGERALR 4R TR &MY,
AT i A R 2SR e TR BB
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