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ABSTRACT

Water curtain of an underground LPG storage cavern is a facility to prevent leakage of high pressure gases, for which
groundwater should flow freely towards the cavern and groundwater level also must be stably maintained. In this study, in
order to evaluate qualities of seepage water and surrounding groundwater of an usderground LPG storage cavern in
Yeosu, 4 rounds of samplings, field measurements and laboratory analyses (February, May, August, October of 2007) were
conducted. According to field measurements, pH was weak acidic to neutral but it gradually increased with time.
Electrical conductivity (EC) of groundwater near a salt stack showed very high values between 10.47 and 38.50 mS/cnt.
Dissolved oxygen (DO) showed a very wide range of 0.20~8.74 mg/L and a mean of oxidation-reduction potential (ORP)
was 159 mV, which indicated an oxidized condition. Levels of Fe** and Mn®" were mostly less than 3 mg/L. All of
seepage waters showed a Na-Cl type while only groundwater near the salt stack showed a Na-Cl type with a high total
dissolved solid. The other groundwaters exhibited typical Ca-HCO, types. Levels of aerobic bacteria were mostly very
high (573~39,520 CFU/mL). Based on the analyses of these hydrochemistry and biological characteristics, it is concluded
that there are no particular problems in groundwater and seepage water, which not causing a trouble in the cavern
operation. However, both for control of bio-clogging and for sustainable operation of the water curtain system, a regular
hydrochemical and microbiological monitoring is required for the seepage water and surrounding groundwater.
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Fig. 1. Location of the study area with water sampling points.
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Table 1. Specifications of monitoring wells in the storage caverns

Monitoring Well

Top of casing (m, msl) Bottom of well (m, msl) Dip (©) Depth (m) Location
TE3 521 -157.9 90 210
TE4 4.1 ~150.8 39 199.3 Butane cavern
BMW 5.45 —35.5 90 41
TE6 27.7 -147.8 30 202.7
TES 35.1 ~1272 35 198.3 Propane
PMW 17.61 —-89.5 90 117.1 cavert
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Fig. 2. Vertical profiles of water temperature and EC: (a) EC profiling, (b) TE3, (¢) PMW, (d) BMW monitoring wells.
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Table 2. Concentrations of TOC, BOD and COD in seepage water (mg/L.)

Seepage Date (yy-mm-dd) Total organic carbon (TOC) BOD CODw,
07-02-26 841 1.2 116.0
C3 S 07-05-16 85.38 3373 269.0
07-08-28 32.86 102.6 587
07-10-15 220 39.5 13.1
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07-08-28 2.11 12.2 12.8
07-10-15 0.26 1.7 12.5
07-02-26 13.06 3.0 161.0
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Fig. 5. Seasonal change in turbidity of (a) seepage water and (b) groundwater in the Yeosu underground storage cavern.
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Table 3. Statistics of water analysis data for seepage water and groundwater (unit: mg/L)

‘Water Statistics Ca Mg Na K Cl HCO; CO; SO,

Min 30.2 5.6 49.6 25 95.6 50.8 0.030 6.6

Sccpage Max 2103 39.0 3843 79 874.3 927 0.738 31.0
(ng) Mean 1445 283 259.9 5.1 665.4 725 0.233 212

SD 46.6 9.0 87.7 1.6 208.7 13.6 0.220 6.9

Min 9.4 2.1 11.7 0.2 8.7 104 0.001 0.0
Gvrv‘;gd Max 3,303.5 147.5 13,892.1 402 21,141.0 823 0.194 1763
(=24) Mean 238.8 223 1,114.2 4.8 1,921.8 358 0.029 439
SD 718.6 338 3,205.8 83 52575 182 0.043 552

Min 9.4 2.1 117 02 8.7 104 0.001 0.0
Total Max 3,303.5 147.5 13,892.1 40.2 21,141.0 927 0.738 1763
(n=36) Mean 2373 24.3 829.4 49 1,503.0 48.0 0.097 36.3
SD 586.9 28.0 2,631.1 6.8 4,305.7 24.1 0.161 46.2
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Fig. 6. Seasonal change in amount of dissolved ions in seepage water and groundwater.
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