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Abstract: It is key problem to solve the shortage of water supply due to seasonal droughts and emergencies,
and to ensure the safety of emergency water supply for the major construction of Hongtang Bay Maritime Air-
port in Sanya City of Hainan Province. Based on the comprehensive survey of regional environmental geology
in the Sanya area, the authors carried out the demonstration and evaluation of emergency groundwater sourc-
es, including water quality evaluation, groundwater resources and the degree of guarantee of emergency water
sources. Our studies show that the water quality grade of the loose to semi-consolidated rock pore confined
water in the water source is Grade V, with the excessive components of iron, manganese and microorganisms.

Under the condition of overflowing recharge, the Hongtang Bay emergency groundwater field can provide
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the water supply of 3900 m’/d according to the controlled drawdown depth of 10 m, and the total amount of

groundwater resources of 3.51x10° m’ within 3 months emergency period, but lead to water level drop to be

only less than 0.039 m deep along the coastline which will not cause environmental geological problems such

as groundwater drop funnel and salt water intrusion. The groundwater field can guarantee emergency water

supply needs of nearly 52000 people in the new airport and the surrounding areas for three months, and have

great significance for ensuring the normal operation of the newly built Hongtang Bay airport.

Key words: emergency groundwater field; pore confined aquifer; airport at sea; Hongtang bay, Sanya city;

Hainan province
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Fig. 1 Hydrogeological sketch map of emergency groundwater field and A—A’ hydrogeological section in the Hongtang Bay
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Table 1 Results of borehole pumping test of emergency groundwater field

BAL BRR O WKEEQ  FREIR O SKZEE R BERE KR XSKREE MR POk RE

45 S m/d)  S(m) M (m) r (m) K(m/d) Tm/d)  TFHE m*d) B (m) S
1 28.08 25 8.87 25.62 1.06
SKI 2 82.51 4.78 8.87 65.71 1.89 1438
3 157.94 10.06 8.87 139.03 1.91
1 71.54 3.79 44.80 18.92 0.44 15
SK2 2 111.97 7.48 44.80 33.59 0.42 20.52
3 157.94 10.91 44.80 4483 0.51
76.9 0.0081
sz 1 78.80 8.46 2.07 190.49 5.07 10.50
1 136.34 2.83 20.78 37.98 237
52.93
2 312.77 7.57 20.78 93.34 2.72
SI
1 169.43 2.67 18.64 47.14 3.17 62
63.96
2 453.00 7.22 18.64 136.21 3.70
SI3 1 360.29 5.6 13.00 128.80 5.30 68.86
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Fig. 2 Division zone of transmissibility coefficient and well location of the groundwater field
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Table 2 Calculation results of groundwater natural resources by the cross section method

Wi W s TOKEREM (m) BBZREK (m/d) KA T E%*Mﬁ\qﬁﬁ

w5 (m) PRI YR st 1 £ Q (m'id)
SK2 44.8 0.46

A-B 1600 SJ1 39.42 3241 2.99 291 0.0078 1181
SJ3 13 5.30
SJ2 2.07 5.07
SK1 8.87 1.62

B-C 3050 SK2 44.8 21.63 0.46 3.02 0.0078 1558
SJ1 39.42 2.99
SJ3 13 5.30

Ait 2739
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Table 3 Calculation results of water inflow based on hydrogeological borehole data

K Sl COKIETR KOG KAEbRE SRR KRR ‘iﬁ‘iﬂg% HEFEFELR 200 mm D?'éjﬂﬁ%ﬁ
R (m) (m) (m) (m) (m)  (mYd)  (m) FEFREHAKE(mYd)
SK1 19.75 12.58 6.98 8.87 10.06 158 10 170
FARPEFX. SK2 28.12 9.17 2.1 44.80 10.91 158 10 158
s2 22.12 10.52 0.66 2.07 8.46 79 10 151
. S 24.36 2.06 22 39.42 7.22 453 10 1015
A SJ3 60.15 11.50 -0.3 13.00 5.60 360 10 615
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Table 4 Drawdown trial calculating of confined water under different mining conditions

BHIPRAE SKRR RUERER IR KRR RERER SRR M 5

I

MESR TP EE — 2%

Qm’/d) T, (m*d)  s,(m) Q(m’/d) T, (m/d)  sy(m) r (m) B (m) B DIZEIR RS K,
150 15 0.0003 500 62 0.0003 600 769  7.8023 0.0002
150 15 0.0199 500 62 0.0161 300 769  3.9012 0.0125
150 15 0.0392 500 62 0.0316 250 769 32510 0.0246
150 15 0.0882 500 62 0.0711 200 769  2.6008 0.0554
150 15 0.1814 500 62 0.1463 150 769  1.9506 0.1139
150 15 0.4430 500 62 0.3573 100 769  1.3004 0.2782
150 15 1.1400 500 62 0.9193 50 769  0.6502 0.7159
150 15 1.8100 500 62 1.4597 30 769  0.3901 1.1367
150 15 3.4546 500 62 2.7860 10 769  0.1300 2.1695
150 15 4.6702 500 62 3.7663 5 769  0.0650 2.9329
150 15 7.1003 500 62 5.7261 1 769  0.0130 4.4590
150 15 8.2038 500 62 6.6160 0.5 769  0.0065 5.1520
150 15 10.7664 500 62 8.6826 0.1 769  0.0013 6.7613
80 15 5.7421 / / / 0.1 769  0.0013 6.7613
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Table 5 The people number of emergency guarantee for the emergency groundwater field

PR SEH AK I K (m'd) FERIER () AT K AT A)

FHAK % Aes
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FI N 2R s RIS, 27 YE VS N 2ot K JE 5K 2
SEFAFACAN R IR  AE DR B, K TR A T
VR AR FNER 2-3 AN IXBL, TR K BEFL TP
K, FEIRIAE W 121 kb B kAL AR SRAS S L, LAE
TIE B Y5 g AU b /K PRBE AR Ak o T /K 5 s SR
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A% o R BUARh BA o K i, 2038V 1 2t R KR
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J&i » AN AT G 2 AT D 2 A N DO E 3 2 8K A
(R 0 12, R I e 436 P SH S i R o L 5

PR XUZ TR, SN2 R4, N2 N
YRR, A FOEFT A AR RS A R o
TR, S B kKR TE e AR,
KUl 1 7K SR 7 3k B A S S 3 BT S 9 % T
S, WA R R S HEFH 1 O AT IR, Rl
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K, (EE 7K U BB R o B I 3 402 R LR
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S5 b S5 ) 0 b B A W, (AT AR AT L K B
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