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A Case Study on the Scheme Optimization of Horizontal Wells to Exploit Groundwater
GUO Qian**, MOU Hat bin*", XU Jiz lu*", CHEN Xiac meng™"
( Chang an University, a. School of Enwironmental Science and Engineering; b. Key Laboratory of
Subsurf ace H ydrology and Ecological Ef fect in Arid Region of Ministry of Education, X{an 710054, China)

Abstract: In order to exploit groundwater reasonably and effectively, a scientific design of exploitation plan is very important. In
the Hehe water source region of Shenmu Country in the north of Shaanxiprovince, three groundw ater exploitation schemes with
horizontal wells were selected including the gallery, radial well, and seepage well. Each scheme had several exploitation plans
with 20 plans designed for gallery, 2 for radial well, and 2 for seepage well. Numerical simulations of groundwater flow under
different schemes were performed using Visual MODFLOW based on the theories of "equivalent permeability coefficient" and " seepr
age- pipe coupling model", and the water yields in the normal season and dry season were calculated for each exploitation plan. In corr
sideration of the factors such as the attenuation degree of water yield in the dry season, construction difficulty and cost, and management
complexity, the plan of “ 4 seepage w ells to exploit groundwater” was regarded as the best plan. The total water yield was 35 400 m*/d
in the normal season and 27 500 m®/d in the dry season under this exploitation plan in the study area.
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Fig. 1 Distribution of wells for the plans of gallery, radial well, and seepage well
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Table 1 Comparison of total water yields between radial

well plan and seepage well plan

m3/ d

TR %ﬂfﬁfr?\% éoﬁﬁfrl% ‘
10MR7%E 1BIRFTE 3RITE 4RITE

BAER 27 015.03 34 421.20 27 366.73 35 588.71

§< BEHAER 25 481.23 30973.60 27 347.29 35425.55

M IR E (%) 5.68 10. 00 0.07 0. 46

X HIER 20 512.85 26097.36 22 130.46 27912.08
§< BEIEAEIT 18 298.56 21753.78 22 088.80 27 564.20
# (%) 10.79 16. 64 0.19 1.25
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Table 2 Comparison of water yields between normal season and dry season for every proposed plan
m3/d
BIPRIT AT IHER T & SR IIFR A BT R Fli 7K IR Ak HBIFR PR 2R (%)
JERIE (YRS m, FEIR S5 m) 35 412.01 35 400 19 905. 98 19 900 15 506. 03 43.8
FRATIF 13 MRT7 % 30 973.60 30 900 21 753.78 21700 9219. 82 29.8
BRI 4R TR 35 425.55 35 400 27 564.20 27 500 7861. 35 22.2
3
Table 3 Comparison of merits and demerits for every plan
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