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Assesment of the Characteristics of Hydraulic Storage in Volcanic Region for
Applying the Artificial Hydraulic Fracturing - Ulleungdo Site
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In order to establish the in-situ application of the artificial storage and recovery (ASR) technology which is used
the property of the aquifer storage of groundwater. We carried out to the in-situ experiments such as borehole TV
logging, pumping test and artificial hydraulic fracturing in volcanic island, Ulleungdo. In-situ experiments were
conducted to divide the before- and after-hydraulic fracturing. Pumping test was achieved to confirm the two frac-
ture zones, GL-13m and GL-21m, which are determined by the borehole TV logging. From the results of the
before- and after-pumping tests, the hydraulic connectivity was confirmed to locate at GL-13m in the residual
deposit zone of pumice media as alluvium. However, in the bedrock zone at GL-21m the hydraulic connectivity
could be considered to faulty. Consequently, in this study area the artificial recharge has a little unsatisfied to geo-
structural condition and desired to more detail investigation works.

Key words : Artificial hydraulic fracturing, Pumping test, Artificial storage and recovery (ASR)

N B storage and recovery, ASR)®] &3t AAH oz HF

=7 gk o] 2 A3k ATTFIRHE torsS

A&7hset FAIEE. o] dstow Tkt At g3l FRARS FFeL A3 A HFHA W
F AT g 57 S5 Rl IFEHA 3 o F, AT 7Y, VIF, Y& T ANFES ¥R
T 7tedH], 2 uEE FHOE A et & AL gHel oS FI YT WA= Felx
48 53F B USRS A 2 S Eequifer | & ©) 71eS 283 A SRRk H3Fes @

*Corresponding author: mikim@andong.ac.kr

125



Rz}

126 Ak - s

£312 YthAFF 5, 2003). ©] 71HL HE] 9
slo] FU4-E AT dE AFE] HH I
A4 5& A7 A3 o ATeduky
(artificial hydraulic fracturing) 78S & + 3)\‘4 o]
A3 AL 71 sl AT 71
o] kAo disl Faid) #7ke ARG
FgEAE A J AT F FoHUE e
o] B8 FUgo N, 23A o= Y EL
ARoZ YA AU At e A dE H«l
AsGE o TRl e siolel AANATE W
B Z9] shtolchAHed 5, 2005 A¥S T, 2005
EPA, 2004; 3H84F 5, 2002) sy 44 Z8HS
AR S5k Ageduiag A 9] JrAE
o B B9 FLAS 23S yord 4 o
ol9} Zho] B AralMe 17149 AEAH 17H Eal)
FHEAo) AT i A G AFTsdvRA TTEE A
38 P U AF54E Wkt o}&’iﬂr.
53], it A gollA ulF2e) Aslrg skl S
E o wide) A2y fAdeFel disl divs
A% 9 3)¢(ASR) 71 A4 B 2 584 ¥
7HE S8 dFdTier FrAE S HaEch

-{O{' r{o

x|
g # xE
A7AAe]l LETE Faolr] FHHEEO T 217 km,

SalM 7Y 7k SO ERE 140km BAX
ol ARt ez T @ F7 130° 55207,
A dFH T 1300 47377, 9 IFER 29
37° 27277, Ba A3 591 37° 33017 §X3 3
on, B4 4ol 10.0km, ¥ Zo] 95km, FHE
73.05 km? 22 FajoiM 714 & kot &5k
A R 2o 3 PAPH R FE o] 9
om, 0101:7]- 5548kmzi AA) BAE 716%E AA T
t}(g—a—? 2004). £E2EE FREE 28 deR
;,] _9_7_}-53_4 51,2\}/\4_& ;SHHL 984m-4 Ho]_‘g_o] =
M AR B B5HE o|FH, UEAE Ast
I BT 25% o] AAE o]F5 3tk Fig 12 &
59 AT A A AXE HAFTh
S55 At #A7 AFAFATE 19770 RS
oA gk gEEe SEXE oA e A
o] glon o]% F=FAAZANA 19883 ~199083 ¢l
A AFz R FRAE FRFOZA 5

OE’.O

OEE X]

51== Con P
- 4B - 1S
13045 13100
3T3sy T T //zv{— 1735
REGEND /NN
Ty Trachyte & f |
L_MJ Trachyandesite \\Ay
W Sedimentary
id rocks

°] Trachyte &
1 Basalt
Fault

O wen <‘\

O e il A
3725 3725
13045 131'00°

Fig. 1. Geologic map and location of the wells of the study
area (Kim et al., 2001).
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Fig. 2. Hydraulically fractured wéll using the hydraulic
fracturing method (after IOGCC).
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Fig. 3. Relationship between rock mass and hydraulic
pressure: @O differential hydraulic pressure; @ hydraulic

pressure of well at hydraulic fracturing range, @ hydraulic
pressure of groundwater resources.
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Fig. 4. Plan view (looking down the well bore) of vertical,
two-winged fracture showing the reservoir region invaded
by fracturing fluid ieakoff (EPA, 2004).
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Table 1. Results of the aquifer in-situ test during the before- and after-pumping test.

Pumping Water levels (GL- m) Specific T
.. Transimittivity ..
Stage Wellnumber  rate A - capacity (m?/day) Storativity Remark
(m3/day) Static  Dynamic Drawdown (m%/day) y
Before  PW-0] 220 520 5.78 0.58 379.31 2176 0.0047  Pumping well
Test ~ OW-01 - 435 4.76 0.41 - - - Fw)
After PW-01 220 5.05 5.77 0.72 305.56 212.8 0.0039  Observationwell
Test  OW-01 - 4.30 4.75 045 - - (OW)
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Fig. 6. Result of the before-pumping test on the hydraulic fracturing before.
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Fig. 7. Result of the after-pumping test on the hydraulic fracturing after.
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