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Fig. 1 Well location layout at the pilot test area



wooB

276

N
&2

http://www. geojournals. cn/dzxb/ch/index. aspx

il
2019 4§

THEA 550 mm BEE R HREA RN EEH
24 180 mm B 219 mm, i BB E i H .
2.3 HiXARIE
2.3.1 e

i A B R T &K 2B B A
E AR KR Ui A 55 XE v 15 e W 7 g X0 B )2 BUE
2. AT H R KT G X3 2 A A I R R A
CER B DX, R 25 8] KL 7K 3 38 0B P 4F 5 73 oh s kb 52
AL KA AR KA KA AATT e X BT
KA NG R R 2 & AR COD W B E 5
il IARES L L IR S I N IS AR PAY: /PR S S N | By L
EAE N Z s kBRI A,
2.3.2 FEfFESEL

SR AL 2 A AR AL IS T 2 R A BT e g
S AR TG H W K G AT AR AR R A L A B DX T
FRURIEE B B K, T ARG DX 3k 47 404k Rtk T
P2 B8R FH AN Ak 2 SR A A 3 (R AR T 5 A LTS e
P22, 1) 92 B S HARTS QW0 1Y 2 B, [6) I 3b
XPHABA PTG e T A, Wik A % EE R
H AR A LASE , H mi 58 COD 1 R BR1E L

SR A5 R A s M AF AR AR I R A BB X

BRI Z R BE B A A B A DA SO )2 0
A HLTE G A W R AE A L 950 00 T B WD AR Al RE XE L
AR L 1 RE R X 18 B3 HE A 4
Koo PS5 Hb TR 2 ) 35 00 R 2 J2= T 7K 0 i
RELF A PO T7 ST I A7 Ak 27 481k 14 B iy b 3% 4
PREEA L2 0K T 7K A 3T 4 i A A 2550 5 7
ey 7053 1 fb SV 4 A Sk 1]
2.3.3 HAREE

SR il Ak 2 A UL 48 AR 0 ER P B Be i R
Lo PRI TG G o0 A RO S B B
— SR JH LR KAl G Ak BE 2SR AT A0 B R MR K R
19 R JEE 75 Qe CCOD) il H iz F e 905 i A AL HoR
Xl PR HE AT AL BR L KBRS 98 R, Al AR
HCR AN ) B 5 e F AR — R AR E L HIE K
AENESE H bR ZER FEBEAT B Be AR B SR UL 4R
PEEA S [F) B4 DUt R RS R 9636 T2, ik — 22 KB
L UNYINCREE S 7/
2.4 FEMIE

XS B P A5 M SR 2 o S O B E
LRz X (B 2) . WA e &S DLk E , 255
PRBLAE S SO B 30 38 08 e SR 23 XN (B4 A4S A

B

@ BEH

Investigation well

B3t

Monitoring well

I

RIS
Grouting curtain

EAH
Injection well

TG GhiRH)

Accident well (Extraction well)

R

#
#10 Goaf

A 2
Fig. 2

P DI B BE AR I A A

Layout of extraction, monitoring and injection wells in pilot area stage 11
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Fig. 3 Flow chart of waste water treatment process
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Fig. 4 Variations of water levels in pumping wells

as a result of advanced pumping
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Fig. 5 COD concentration change in extraction well
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Fig. 6 Water level change during extraction of accident wells(September 3, 2018)
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Fig. 7 COD concentration data of groundwater in internal monitoring wells
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Fig. 8 COD concentration data in groundwater of peripheral monitoring well
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Fig. 9 COD concentration distribution data of groundwater in monitoring wells (January 1, 2019)
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Table 3 Effect of extraction treatment on

COD in groundwater

= 42w COD(mg/L) | Ab#Hj5 COD(mg/L) LBRR
#1 1095 138 87.40%
£#2 207 49 76.33%
#9 803 17 97.88%
#12 968 69 92.87%
£14 276 30 89.13%
£20 386 27 93.01%

x4 BIERANFOENRE
Table 4 Monitoring concentration of each well

location after pilot test

L | Z#WEE | COD I iF COD
HE e me/l | 7T e/l mg/L
=1 <5 41 712 <5 73
#2 <5 49 £13 <5 62
£3 23 68 £14 <5 51
%4 <5 81 #15 <5 37
%5 <5 30 £16 <5 59
£6 <5 78 717 <5 67
77 13 42 £#18 <5 78
#8 <5 41 #19 <5 23
#9 <5 47 £#20 <5 27
=10 <5 86 £#21 <5 67
=11 <5 39 #22 <5 60
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Abstract

The dumping of organic waste liquid in the shaft of an abandoned coal mine results in environmental
pollution and groundwater pollution in the roadway and goaf. In this paper, based on the actual situation
of the site, the dumping shaft and its surrounding areas were selected as pilot areas, and the pilot-scale
study of the polluted site was carried out by using a two-stage combined remediation technology.
“groundwater extraction treatment + in-situ oxidation and recycle”. This paper introduces the general
situation of site pollution, the design and implementation of pilot scheme for groundwater remediation, and
the evaluation of remediation effectiveness. The results show that the highest removal rates of COD and
dichloromethane in groundwater after pilot treatment were 97. 88% and 99. 74% , respectively. The pilot
test suggests that the two-stage remediation technology of “groundwater extraction treatment + in-situ
oxidation and recycle” achieved good removal efficiencies for organic pollutants in deep groundwater in
complex stratum structures such as roadway and goaf in mining area, and can be applied in a full scale field

remediation.

Key words: abandoned mines; groundwater remediation; organic pollutants; pump and treat; in

situ oxidation



