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Fig. 1 Geological-hydrogeological sketch map of
Jingquan Karst water system
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Fig. 2 Parameter division of the simulation Karst aquifers
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Table 1 Karst aquifer hydro—geological parameter division

iy EERE L BOIE | | gy [ EEREC L BKE
(m/d) (m™) (m/d) (m™)
1 84.1 0.000 2 0.01 17 69.02 0.000012 0.01
2 15 0.000 06 0.01 18 150 0.000 0125 0.01
3 46.72 0.000 025 0.01 19 64.99 0.000 1 0.01
4 5 0.000 025 0.01 20 40 0.000 025 0.01
5 8.03 0.000 05 0.01 21 40 0.000 015 0.01
6 100 0.000 12 0.01 22 7.2 0.000 03 0.01
7 40 0.000 22 0.01 23 400 0.000 12 0.01
8 30 0.000 05 0.01 24 80 0.000 05 0.01
9 10 0.000 07 0.01 25 50 0.000 037 0.01
10 40 0.000 15 0.01 26 10 0.000 02 0.01
11 20 0.000 022 5 0.01 27 48.395 0.000 02 0.01
12 70.729 0.000 015 0.01 28 50 0.000 02 0.01
13 70.729 0.000 02 0.01 29 60 0.000 02 0.01
14 70 0.000 19 0.01 30 238.358 0.000 22 0.01
15 58 0.000 2 0.01 31 200 0.000 24 0.01
16 58.031 0.000 18 0.01 32 520.32 0.000 05 0.01
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Fig. 3 The sketch map of Jingquan Karst water systems recharge, runoff and rrainage conditions
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Fig. 4 Exploitation change curve of jingquan groundwater wellfield
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Table 2 List showing the pumping dynamic characteristics in Jinggian water source place
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m 1
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B KIKAE
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FXE
—E—— 567 | 544 1549 | 545 58 | 59
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Table 3 Data of observing and calculating for Hole J3,2004

T 0 30 60 90 120 150 180
;% 7KAZ (m) 72.41 72.08 71.58 71.42 71.78 71.74 72.29
g 210 240 270 300 330 360
Kfrm) | 7284 | 7272 | 7268 | 7286 | 72.88 | 72.88
K ¥ 0 30 60 90 120 150 180
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% FH 210 240 270 300 330 360
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Fig. 5 J3 hole water level process fitting line
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Fig. 6 Relationship between the dispersion coefficient and

contaminants transport distance
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Table 4 Relationship of data both dispersion coefficient

and contaminants transport distance

YRECRA B (mYd)| O 01 | 05 1 2 3
ERIEEm) | 1182 | 1186 | 1190 | 1202 | 1217 | 1224
PRECRB(mMA) | S 10 15 | 20 | 30 | 40
EREEm) | 1228 | 1261 | 1280 | 1303 | 1338 | 1374
PRI S (m*d)| 50 70 | 90 | 100 | 1000
IEHEE B (m) | 1396 | 1440 | 1448 | 1514 | 2018
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Table 5 Calculation of the relationship of contaminant
concentration and transport distance

W @mg/) | 0.1 | 0.5 1 2 3 5 10
BEES(m) | 310 | 803 | 968 | 1082 | 1116|1141 | 1169

W (mg/1) | 30 | 50 | 70 | 100 | 500 | 800 | 1000
BEBS(m) | 1205|1223 | 1233 | 1242 | 1294 | 1310] 1321
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Fig. 8 Relationship of consecutive days of concentration
and transport distance
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Table 6 Relationship between the consecutive days of
concentration and transport distance

R ¥y | 1 2 3 5 10 | 100
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Fig 9 Part of the particle in the first—class protection
zone transport simulation tracking
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Fig. 10 Part of the particle in the second-class
protection zone transport simulation tracking
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Application of Numerical Simulation on Division of the Protecting
Areaa of Karst Water in Tengzhou

WANG Yi-sheng, WU Xiao-hua, WANG Xue-sen
(Shandong Lunan Geologic Engineering Survey Institute, Shandong Lunan 272100, China)

Abstract: According to the Technical guideline for delineating source water protection areas (HJ/T338-2007 ), take
Jingquan karst water system in Teng Zhoujing, Shandong Province as research object, we establish groundwater solute
transport model with MT3DMS module in Visual Modflow, make a numerical simulation research on the condition of
mining plan. Base on the simulation results and technical requirements, we delineate the firsi—class protection area
and the second—class protection area separately: the captive section which pollutant just arrived at the groundwater
wellfield center by transporting 100 d and 1 000 d. And the ground water supply district that outside the
second—class protection area is delineated the quasi—protection area. The water source protectorate division provide

the policy—making basis for protect the ground water quality, safeguard the urban water supply safely.

Key words: groundwater protection zones ; fracture—karst water; solute transport model ; numerical simulation
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