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Determination of the key hydrodynamic parameters of the fault zone
using colloidal borescope in the Dawu well field and strategies for
contamination prevention and control
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Abstract; The Dawu well field is located in a large petrochemical production base area near the city of Zibo.
Groundwater near the fault zone in the well field area was affected by the surface petrochemical pollutants, and
it is in urgent need of targeted treatment. However, how to accurately determine the actual flow velocity,
runoff velocity and hydraulic conductivity in the karst aquifer under the background of large-scale pumping is
the key for effective pollution control. In this paper, based on the newly developed technology of colloidal
borescope, seven detection wells are arranged in the selected 21 layers in the polluted section of the fault zone
in the well field area and the dominant flow theory and geostatistical method are employed. The results show
that (1) the strong runoff layer ( easily polluted) of the aquifer near the fault zone in the Dawu karst
groundwater well field area is located from the lower part of the Badou Formation (0,,b) to the upper part of
the Gezhuang Formation (0,g), and groundwater within 65 m is the main water source of karst groundwater

pollution in the area. (2) Groundwater near the fault zone has multiple particle flows, and the runoff direction
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and flow velocity in different sections are quite different, which is related to the pumping intensity. (3) In the

treatment of groundwater pollution in the Hougao section, optimization and adjustment of groundwater

exploitation should be made: the transportation of shallow flow (70 m) should be reduced to greater than the
runoff velocity of SW95 (50.30 m/d), and the transportation of 80 ~ 110 m should be reduced to less than

the runoff velocity of SW99 (49.38 m/d).
field;

Keywords: Dawu well pollution  section

hydrodynamic parameters
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Fig.1 location and geological conditions of the study area
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Fig.2 Geological cross section
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Fig.3 Schematic diagram of flow velocity and direction
detection using colloidal borescope
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Table 1 Results of velocity and direction detection by colloidal borescope
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Fig.4 Relationship between the runoff direction of 7

exploratory boreholes and the groundwater dynamic field
in the study area
TE 1R K S5 K A 2 A i 2018 4FAliZK ] 50 Av iR
TFRIF G M T KA

435R 168,65, 110 m , Xt fi i JZ 43 51 Sk B8 P 2% &) E 4
LB (0,8) P R NBEA T HE(0,,b) , Uh B 4 04 Wi 24
(52 i 2% . iR 4 a] DL B, I BRE Y 4 K 1 B R
FER I (SWO8) 5 ZU 52 e SW74 £, SWI5 fL Fl SW99
FLAHL T K3 J7 ). DA SWO9 5 AL 1 5 45 2R A
W, 5 e BRI AR TE Y T K AR Ok S iR
SWO8 JF R HHEH 5 SWOS A 45 2% 5 /%, Wi J22 75 )
(1) b T K R 22 BRI FE W, 15 G ) PE 4 B vl Rk
UL TR RIG AN A B
2.2 XHESENTE

BB R BK) AR K R H 4 04 T 4417 3 52 75 e
BeA v bR 7K S YA 3K I B BE R A R R R
558 DAL B 1 A S — o L FH AR RS AR 0 4
BRI A VY E A T 7 IR LAY 21 MR R
BLAEWE K B IR B B R A M 7 BRI L BT B
ARG PR B T B3 R ST b 3T
X K50 AR AR 908 8 RS T IR IR R
Wi KBTS MERGNBE R ML, A
SW75 5 SWI5 WM H B & REE R K, @0tk
B ,SW75 5 SWO5 iy 1993 48 [a] — iy B i, 4l £L 5%kt
Hh 2 G 3% 1) B 43 55 A REL I il K 3k 58 1 AR B
TOKBIREEMES R, FEOTRE MBS REGT /N, H
il 5 FLBYHEI S5 R 52 3 S HGE B 5 oK e
(1935 % 7 BHAT

SRR 1) L 23 BT 5 G B S O S, T LAIA S R
IR U M 4 U DB 2R i 5 5 Y B it A i K T B ih B
PAREURIL O 169 m LR JZ AL, e )2 007 Wk o B8 B & /\BE
HTH(0,,0) B HF R LA (0,2) L= it s 5
PREGZ AL, BB R BRI R %2 K3 T 5%
(ERCE e SHaN L VI WD S A S A

3 ABRKSRAENE

3.1 WX K IR bR e Y A R — R A

R K U5 b, 45 04 Dy 220 3 55 b B I 1 K U5 M o
KI5 Gt E A B, B 1988 AR LK, i TR VA
Glg g, B R KK BT K AL TV 2Rk, H AT
SWOS fLAE S 5 i b R 7K 15 4 v 3 Y oK 1 B BE R
I H B SW74 SWT5 L i K 52 bR Ui 37 1)
55 SW98 7K 71 Bt B SR H A9 1 7K 5 1) S AR AR R, 43 53]
7 109. 63°F1 117.29°(F£ 2 F1E 5) . SW74 FLIR T
i B % R B4 W R 69. 80 m/d il 246.37 m/d,
SW75 FLEYAE 4 3K 52. 56 m/d Fi1 77. 72 m/d, X R 1K
JEAR ) R 169 m FIl 74 mo, 5 404 K 2 R
SW74 SW75 fLJIr 75 DX Bl i b 7K 25 105 04 Wy 284 77
] 2R 4G R Ui E SR IE A SR B S - T e 01, L 43
RHAEANTENZ AL (74 m 1169 m) |, & B H 4 04 Wy 24 %
KK U5 b b T 7K R B — J2 L 5
3.2 K BRREIHR A IR 6 BSR4

AT SW75 £L5 SWO8 fLZ [H ) SWI5 fL, HAR Uit
R S5 K 2 A0 0 1] Ry 284, 29°, 8 58 1 A% Ui Ik 14 RN
BB RS 3R -50.37 m/d F1 271,98 m/d, %] I
FE 65 ~70 m, SWI5 LA AL S BR K i J5 [ 5 SW74
SW75 FLAYSLBR/K TR 7 1) F1 SWI8 7K F1 J5# i % FH 1
W3 5 T AR B, T L A g O o RS i R A B oK T
SW75 FRIFL A AR, S50, WL F W], SWI8 JK Iy b i
FE2R R FH 1 4 AL HE 45 ) 5 v b K TS gL i Oy
2, A BE B R HE AR (70 m P LA ) ) 1] I A2k
TR () 5 15 e oK U5 . NBE 4 0 i 24 24 1. 03 km 4b (1)
SWOO HR M £L Y 5 %5 Hb N 7K K It T ) AR Ui I RN B
B RBCRE BRI KGR 5 ) 5 X0 7K 3 1) A5 B
HOH AR U R 2 3 &R B4 il s 49.38 m/d M
199. 62 m/d( Xf W IREE 110 m) , W] SWI8 /K J1 5 i
FEAE 80 ~ 110 m JZ B FF R vt B i K (5K AL &
A e) DL 1 R B K IR A% O XA T R K R
S BOUK I Hb A% O XK BT A 0 v R 2 5V R K Bl
HE o T <5 04 T SR B 3T 152 70 I I 8 2 118 K A el A
U5 AR 1 1 AR A5 3 e A o



45 4

IR SC R

AR H .61 -

x2 MEARRVATREREEBHTREKESERBERSE
Table 2 Difference of hydraulic conductivity of the karst aquifer at the same depth of the exploratory holes
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Fig.5 Distribution of flow direction of groundwater with different exploratory holes and different depths
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