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Study on groundwater quality impacted by Chenjiachong sanitary landfill
YU Xuan'2, KANG Ting"?,ZHENG Xiao di*?,SONG Liu ting"?, TENG Yarr guo?

(1 College of Water Sciences, Beijing N ormal University, Beijing 100875, China; 2 E ngineering Research Center of
Groundwater Pollution Control and Remediation of Ministry of Education, Beijing Normal University, Beijing 100875, China)
Abstract: Landfill is currently the primary way to dispose the urban refuse in China. H ow ever, the groundwater quality will be
deteriorated by landfill leachat e, which has become one of the main sources of the current water pollution. In this study, a munic
ipal landfill in Wuhan City w as selected for research and its effects on the surrounding groundw ater environment w ere investiga
ted. Groundw ater samples were collected from eight boreholes and these samples were analyzed to assess the current groundw a
ter quality in the study area. The results showed that the groundw ater samples were mainly polluted by Pb, Cd and Fe. The pok
lut ant concentrations were negatively correlated with the sampling depth and the distance betw een the sampling well and landfill
site. T he groundw ater pollution impacted by landfill leachate was mainly within a distance of 800 meters and a depth of 5. 5 me
ters. The water environment health risk assessment was performed to further investigate the potential human health risk expo
sure to the polluted groundw ater in the study area. The results showed that the total risk values of the groundw ater samples
were within a range of 2.71x 10*a'~ 7. 12x 107 a', higher than the maximum acceptable value 5.0% 10 a”' as recommended
by the International Commission on Radiological Protection (ICRP).The human health risk was mainly induced by exposure to
pollutants including Cd, Cr(VI) and nitrate nitrogen. The health risk values of Cd and nitrate nitrogen exceeded the ICRP rec
ommended level in all the samples, and the health risk value of Cr(VI) exceeded the level in 50% of the samples. In addition, the
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results showed that the health risk values of the groundw ater pollutants to men was generally higher than those to women

Key words: landfill; leachate; groundwater quality; contamination assessment;health risk assessment
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Fig. 1 Sampling points in the study area

2

2.1 KR ik

FHAS SR I R R FH 4R A0 43 H BE 125 S 4 1)
W5E R = 288 Bt — Wk 43 D't B2k ( GB 7467 -
87) ; ELIR I 5 R FH A JEF R A 43 6 o I 4
BT AR W R A R T U 4 O BE VA (GB
T475- 87) ; =AM I 52 R FIAT HE% Wk 6 BEYE
(GB/T 223. 70— 2008) .
2.2 RIABER 2N Tk BATRE

(1) 7KAE BT T5 G FaE

Ci

Pi:; (1)

A SHE - 83 -



FI5 K BRE 928 mAAEES AR AK 2017 F£10A

A P NAKAR RIS Y8 5L o N5 GeWnse il ik
JE: co NIKIF ISR Ebp
PRI G YA BN N KA 5 G AN EE 2 W3R 1o
1

Tab.1 Thewater pollution evaluation grades of the single pollution index
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A% Cr(VI)\Hg.Cd-Pb 1 Fe F®HE4T T 4> M, &R WE 3,

3
Tab.3 Groundwater nitrate nitrogen and heavy metal content around Chenjiachong landfill mg/L
T H T KR EARHE( O ) I b 1E Ja Js Je J7 Js

HER <20 3.90 3.31 2.45 1.82 1.52 1.29 0.24 0.22
Cr(VI) <0. 05 0.015 0.0126 0.0126 0.0101 0. 0008 0. 0008 0. 0003 0.0003

Hg <0. 001 0.00026  0.00013  0.00012  0.00012  0.00010  0.00008  0.00005  0.00003

Cd <0. 01 0.01 0. 005 0. 007 0. 008 0. 001 0. 001 0.0017 0.0007

Pb <0. 05 0.435 0.386 0.386 0.385 0.372 0.367 0.367 0.340

Fe <0.3 0.289 0. 189 0. 189 0.171 0. 165 0. 154 0. 148 0.142

M 3 HEl LU, B 7 DXCH R ZKRE B B A A
Z~Cr(V1) .Hg.Cd.Pb Al Fe 25 6 Wii54 545 ¥
kAN 100% . Horb, 1 & Js VIR IFHR K
] Ph & B4R, 7£ 0 340~ Q 435 mg/L 2 A, it
LR /K O 2B B ARTE(0. 05 mg/ L), AR R &
100% ; MiIAHAZCr( V) \Hg.Cd Fl Fe 55 &5
£ 022~ 390 mg/L.0Q 000 3~ 0.015 mg/L.
Q 000 03~ 0. 000 26 mg/L~0. 000 7~ 0 01 mg/L+
Q 142~ 0. 289 mg/ L 2 [ii], YA #hx.

NT 5 R R A B3 0] L R K IR BRI R
Wi, 3 A R BE S B30 3 R B R AR IR
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Fig. 2 Relation between pollutant concentration in the groundwater and sampling well distance
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Fig.3 Relation between pollutant concentration in the groundwater and sampling depth
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4
Tab.4 Calculation results of groundwater quality pollution index around Chenjiachong landfill
i H Ji I I3 in Js Js Iz Js
HAR 0.195 0. 166 0.123 0.091 0.076 0. 065 0.012 0.011
Cr(VI) 0. 300 0. 252 0.252 0.202 0.016 0.016 0. 006 0. 006
Hg 0. 260 0. 130 0.120 0.120 0. 100 0. 080 0. 050 0. 030
Cd 1. 000 0. 500 0. 700 0. 800 0. 100 0. 100 0.170 0.070
Pb 8.700 7.720 7.720 7.700 7. 440 7. 340 7.340 6. 800
Fe 0. 960 0. 630 0. 630 0.570 0. 550 0.510 0. 490 0. 470
P 1.903 1.566 1.591 1. 581 1. 380 1.352 1.345 1.231
WRHER 4 PRt g R0, F X 8 IRE Rk A=,
FEHE IR B Ph HIBA TS Jede 40/E 6 800~ 8 700 3.3 AR M3z HIA 32 BN T KK R4z
208, ¥k s 0, J& T 0 8Kk, k3 7 E G g B RS TR

IKT; Fe (U BB OR B L O Kb, B 3 iy e
BEUAE 0. 470~ O 960 ], J& T3 Ei5 4. Cd 1Y
BT IS PR EAE O 500~ 1. 000 22 [A], 32 F4% B 5 e
Ko AR VG A, SRR I R K B A A
Cr(VI)Fl Hg MBI JA48809 KT 0 4, &b TR
HYAKF o BART S, REERE /N T 5 m FERFES
(Ji3J2305 A Ja) 295 G4 4 Pb.Cd Al Fe, TR
FEREERT 5 m FIRAEFF(TsJo J0 F Js) B TS 4L
74 Pb Fl Feo WL IX & RAE b T 7K /K 1 25
BT JHEBAE 1 231~ 1 903 ZJa), 4bT B V5L K
(1.0~ 2. 0), JET 0 Z/KIR, RS BE T 408 &

Xof R R b 3% SR 37 R i TR K K R AT T
FERSGAE 5, 45 RAIFR S . NRSHTUE
00 & Js RAEIE B S XS B AE 4 07% 10%/ a~
712 % 10°/a 2 [, P& K AE 2 71 x
10*/a~ 6 81x10°/a 28, HH, J» HEI Lot X
B B/ (2 7T1x 10%/ a), 55 ICRP HEFEM e K] 42
K5 0% 10°/a ML, J7 3575 de i e 55 fek
&3 AR XK E 2 ICRP #EFEEI 5. 42 5.

WRHE EPA HEZE B B XU RSV A, JKIRSR
X NABA 5 B4k 2240 5 53 ik DRI 0o AR 42
YoM, Horb, Co(VI) AICAJE T 3N F 5

5
Tab.5 Groundwater quality health risk values around Chen jiachong lan dfill 1/a
B[R] 3400 o7 £ R R YR 25400 5 fk e X {1
5 A
Cr(VI) cd Mt AR Hg Pb Fe pusnl

5 3.33B4 3.37E3  3.70E3  3.37E3 4.22E11 3.29E6 4.69E5 3.42E3 7.12 E3

" % 3.17B4  3.22F3  3.54FE3  3.22E3  4.02E11 3.14E6  4.48E5 3.27E3 6.81 B3
B 279B4 2.87E3  3.15E3  2.87E3 2 11E1l  292E6 3.06E5 290E3 6.05 B3

" 4 2,66 B4  2.73E3  2.99E3  2.73E3  201E11  2.79B6 2.92B5 2.76E3 5.75 B3
B 279B4  2.12FE3  240E3 2 12E3  1.95E11 2.92E6 3.06E5 215E3 4.55 B3

b 4 2,66 B4 2.02E3  2.29E3  2.02E3  1.86E11 2.79B6 2.92B5 2.05E3 4.34 B3
B 2.24B4 1.58EF3 1.80 E-3 1.58E-3 1.95E-11 2.91B6 2.78B5 1.61E3 3.41 B3

i % 2.14E4  L51E3 1.L72E3 .51 3  1.86E11 278B6 265BE5 1.54E3 3.26 B3
5 1.L77E5  1.32E3 1.34E3 1.32E-3  1.62E11 2.82E6 2.68B5 1.35E3 2.69 E3

b % .69 E5  1.26E3 1.28E3  1.26E3 1.55E11 2.69B6 2.5E5 1.29E3 2.57E3
5 .77 ES 1. 11 E-3 1. 13 E-3 .11 E3 1.30 E- 11 2.78 E6 2.49 kS 1.14 E 3 2.27 E3

e k'S .69 E5  1.06 E3 1.08 E-3 1.06E-3  1.24F11 2.65B6 2.37B5 1.09E3 2.17E3
% 6.65 E6 2.10 k-4 2.17E-4 2. 10 E-4 8. 11 E-12 2.78 E6 2.39 E5 2.37T B4 4.54 E4

b 4 6.34B6  1.20 4  1.26E4  1.20E4 7.74E-12 2.65B6 2.28E5 1.45B4 2.71 B4
B 665B6 1.87E4  1.94F4  1.87F4 4.87F12 257BE6 230E5 2 13E4 4.07 B4

s i@ 6.34 E6 1.79 k-4 1.85 k-4 1.79 E-4 4.64 F- 12 2.45 E6 2.19 E5 2.03 B4 3.88 K4
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A% Hg.Pb Ml Fe BT WAV . HES ATAI,
BIFFE DX T 7K R R 247 o ek U B BB 1 20 =
10/ a~ 3 70 x 10°/ a, T 5K {4 2547 57 i XU A7 9 FE
N1 45%x10%/a~ 3. 42 x 10°/ a, BT ICRP #E
TR B R S KA 325 5 0x 10°/a. Hop, B
FUIX 8 HR M R ZKBE S CdFo i B JXRURG: i 3448 i
ICRP #EFAH, J1 & Jo H3t FK A Cr( V) o JE X
I I B XU Bt K AT #5218 5 0% 10°/a, H
Cr (VI) X AR s M R, R 5] S 21 K FR
e BRI R AL . i xS RAR B, AR S A
FITE A f e XU R B AE 1. 20 x 10*/a~ 3 37%x 107/ a
Z 8], B TCRP #E 37 1) 2o WK B K AT 82 %2 8
5 0% 10°/ a, Hg Pb 1 Fe ¥R A%, 4 B8 {5 XU
EM EBUEHEF R CA: S > Fe> Pb> Hg( %
5) 0 AN, Syt B P R L AR XU (B AT T
S A5 IR — R R L IR —T5 e R 7, 53 M I B XL
WAl s T L g 18 % 5) .« TBCNIE ' A%
JUET M SR IE 7 R /KR S B R A 1E AT
I, G5 R IRTE [ — PR SRR A2 N, 2ot i e XS
EmTHM. XEARIL A HEAR, 22
T 3R F SR 0 i RS V7 AN BB K 2 4
FTE

4

AR b 3 SECE 37 3 b R KR 8 R A A
Cr(VI)\Hg Cd-Pb fil Fe %5 6 Wy5yet 54 Kt
o Pb HFR R 100% . HF 78 X Hh R 7K [0 3 25 G
K74 Pb.Cd Al Fe, H& 1549 B 5 R IF
PR A OCR o B A I 7= AR V5 Y 152 WA
FEAEFEE 800 m AW, HFR/NT 55 m ML T
Ko WRFEIX F R FEH: HO R /K fRERRE UG (BAE 2 71 x
10~ 7 12x10°/a, #J#85E ICRP HEFER i K n] 2
ZAH 5. 0% 107/ a, 2 BRG K T4 HEFWR Cd
A Cr(VI) BL R R AAEE P T A %0 JF B, W70 X Hh
TIIK IR RS G (9 55 AR R e T R {0 v
Foeth . Rk, MR oz sf 37 0 4 6 A i
K RS e, S PR B T 5 % X
HR KRBT G I, B R by 3 14 BT ik
BIESCHER Gt Insmxd 1% X () Hh R /KR 55 1) i B
A
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