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SUMMARY

The purpose of this study is to investigate and search the
technology for treatment and restoration of abandoned wells through
survey of contamination preventive measures of ground water wells
that meet geological characteristics of Jeju Island and wells with
ambiguous purpose so as to prevent contamination of ground water
that is the life water for Jeju Island and develop, use, and preserve
qualified ground water efficiently. wells bored to use ground water in
Jeju Island have broken parts along to geological structure with very
excellent permeability and - crack/joint ‘section, ' which have many
problems in construction for contamination prevention and restoration.

During the process of construction for contamination prevention,
filling technique should be avoided and up-stage technique (tremie
technique) should necessarily be adopted; in terms of mixture ratio for
grouting materials, grouting should be performed with mixture of large
particle sizes of grouting material with decreased quantity of water
rather than 1:2 (w/w) ratio of water and cement.

Wells with ambiguous purpose after development for ground water
use should be used as water supply wells and monitoring wells.
However, in case of no value for utilization, restoration should be
executed and underground inflow of contaminants should be prevented.

restoration of abandoned wells in Jeju Island was executed at 284



wells and the work is being executed until now.

Recover of abandoned wells should be executed with identification of
actual stratums after establishment of construction plan through
accurate analysis of stratums and performance of CCTV logging. In
this procedure, integrated re-reclamation of non-permeable layer should
be made other than re-reclamation of whole, to protect ground water
with prevention of flow in of contaminants on the ground.

Removal of casing from abandoned wells during restoration work is
very difficult in technology. Casing itself may act as a contaminant
when it is lost with followed corrosion and production of slime. To
avoid this event, a flexible construction method should be adopted with
consideration of the condition of the place and ground water should be
protected from contamination with casing and  rapid progress of

COrrosion.
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Table 1. Characteristics of irrigation sluice in Jeju Island(# =%, 2003)
. Pumpin, Spectific Trans—
Dr:l{rggge Statistics guar?ut}% ggantlty rmssnnty cc?et?fggi%%t
(m’/day) (m°/day) (m°/day)
s kiy 969.6 283.8 1,953.9 0.12
A7 RS 800.0 83.3 76.7 0.11
. = A3k 70.0 15 1.14 0.00
(B098) [ Hoz 28100 | 1431300 | 87,1000 0.42
He 2,740.0 13,128.5 87,098.9 0.42

Table 2+ 19981744 7R € 1770

A5 E YE Aot 7} o9l gaaAds HAAE L F 2719 AE
st A3 AlFE Aot FYAEEE Hir 10.09m/dayel™, Hit F5
& 175.93m/ o2 e mebA AFRe X otae FEE Fe
& Zo] 2 Aolg Hol: FtH B4 g
Table 2. Groundwater transit time and application argument (A%, 2000)
ﬁ;]lx%og(jm %g?gg%? hydraulic | hydraulic average
waters = iﬁ\: i conductity Slope velocity
AN s (m/day) (10°) (m/\d)
(EL.m) | coefficient)
average 38.69 0.115 10.09 5.49 175.93
T 9.29 0.101 23.28 1.13 94.90
= 13.20 0.099 4.63 2.21 37.60
& AT 37.58 0.121 9.96 715 193.09
= AT 49.09 0.147 2.55 9.44 59.86
A A T 43.19 0.078 277 9.16 118.63
of ¥ 19.05 0.114 24.01 4.26 327.41
sk 16.91 0.121 10.11 3.10 94.54
sk 7 34.46 0.094 3.52 4.60 62.78
4 3 44.62 0.138 3.01 6.37 50.74
o 9 46.61 0.080 1.93 9.93 87.24
A A 47.29 0.127 3.23 15.05 139.80
A 49.84 0.047 1.95 14.81 224.11
A7 49.98 0.086 4.86 10.59 218.27
4 o 36.90 0.100 12.36 6.66 300.40
¥ A 17.48 0.149 16.56 2.03 82.49
A 8.58 0.120 27.60 1.04 87.24
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Table 3. Situation of ground water development in Jeju Island

(2H9] © wall, m*/day)

Division Total Xﬂ —z,—/\] }\1 :H SE /\] =N Xﬂ | o Xﬂ =3
Places
number 4,891 393 1,119 914 1,965

Derelopment 1,488,858 | 259,501 | 235,624 | 440,019 | 553,714
quantity

Max a day (1,242,254 | 251,722 | 218,014 | 292,014 | 479,607

average
a day 315,395 84,607 44,662 87,435 98,691
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A BEaL Qlo] wP T HA o] o] Fo] Hrh

Table 4. Status of use of ground water in Jeju Island(2003.12. & A)
(+9] © wall, m*/day)

Section Total |Living use|Industry use| Farming use| Etc.
Places number 4,891 1,492 193 3,166 40
Derelopment quantity
(m*/day) 1,488,858 | 634,364 49,490 800,565 | 3,939
Max a day
(m?/day) 1,242,254 576,921 104,378 556,677 | 4,278
average a day
(m/day) 315,395 | 220,619 11,527 81,495 1,683
untillization quantity
(Hm/day) 115,119 80,552 4207 29,746 614

AFm Ashy QML T AR

A MaFe] AAMEF] oF 84%E A3t e FHoE FAH

HE,
e
e
=0,
ofo
of
<y
o
I,
El
=)
f
i)

O

S AskF Al FEAQL Alofe] dadk Aotk o]z HA
g AFEE 5 A Asts S T9S AAste] dysta 9l
(%, 2004).

Table 5. Use vs optimum development of ground water(#] 5%, 2003)

seeion | Py | P | e e | Mg da
A 1,768 | 1,489 | 84.2% 315 | 17.8% | 1,242 | 70.2%
5559 553 444 | 80.3% 127 | 23.0% 378 | 68.4%
G 502 465 | 92.6% 93 | 18.5% 410 | 81.7%
FHTY 401 197 | 49.1% 43 | 10.7% 145 | 36.29%
A HF e 312 383 | 122.8% 53 | 17.30% 310 | 99.4%
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Fig. 1. Distribution of wells of ground water in Jeju Island
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Fig. 3. The case of infiltration into discontinued aquifuge layer
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Table 6. Status of abandoned well restoration by type(2003. 12. 31)
3 Al AFAD | AAZA] | FATFT | AT Hl a1
EERE
Loss use| 64 25 6 17 16 4, AAHelA =
quality. of ARy, Al
water 57 27 7 15 8 -
badness
Developm TEAY, =g
ent work 51 28 19 1 3 5
Non =i e
A, &3
Etc. 62 14 3 18 27 o, sepnzE
Total 284 106 44 65 69
Table 7. Status of abandoned well restoration by year
Total| ‘92°] 7 | ‘93 | ‘94 | ‘95 | ‘96 | 97 | ‘98 | ‘99 | ‘00 | ‘01 | ‘02 | ‘03
284 25 36 | 21 8 39|12 |17 (22 18|14 | 7 | 65
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Table 9. Particulars on boring diameter and final depth by piezometric head and depth
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Table 11. Geologic column of #1 well
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Table 11. Continue
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Table 11. Continue
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Table 12. Geologic

column of #2 well
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Table 16. Feeding ratio by subject of the soil

Porosity(n) Percentage
subject of the soil (V)y of g(rm;ting H| 31
0 A
Loose state 44.38 0.40~0.54
coarse ]
Medium state 28.34 0.35~0.46
sand
Sandy Dense state 31.6 0.28~0.38
) a=90~120%%
soil Loose state 45.7 0.41~0.55
fine .
Medium state 39.8 0.36~0.48
sand
Dense state 35.7 0.32~0.43
Loose state 48.2 0.14~0.17
silty sand Medium state 39.3 0.12~0.14 a=30~35%
Dense state 34.1 0.10~0.12
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