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Improvement of Groundwater Well Recovery by Hydrofracturing
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Dept. Earth System Sciences, Yonsei University, ’Hans Engineering CO., Ltd, ’Korea Water Institute

ABSTRACT

To increase the yield from groundwater wells in various rock types by hydrofracturing, tests of 12 wells were carried out
as a part of sustainable groundwater development and artificial recharge project. Test wells are selected 5 wells in Jurassic
granites, 2 wells in Cretaceous volcanics, 4 wells in Cretaceous sedimentary rocks and one well in Pre-Cambrian gneiss.
The results show that specific capacity of 11 wells increased about 7% to 366%, while a well in Cretaceous sedimentary
rock decreased about 43.4% owing to plugging of fault clay. Meanwhile, impact distances influenced due to
hydrofracturing ranged from 5.4 m to 82.7 m from the test wells, actual drawdown data measured during the pumping test
after hydrofracturing are more or less decreased and reveals balanced drawdown.
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Fig. 1. Flow chart of works (2002, Hahn & Yun).

Journal of KoSSGE Vol. 8, No. 3, pp. 74~85, 2003



76 Ll I e i i

2

ir

Aol BHolung & dANENY A2 Frtet

A3hA AR tigdAES AAEAR, AT
A H7)e] AXAFE AEs] HeiM AR 3
A%S AAEach

AT AldY] HAE A3 (Extension packer)
o} 48 HF(Inflatble packer)S AFESIE uf, T2
De77te] 2 B3 FAE ARSI, A5l kit
FA4l8lq FA £48 & et e Hoxle AR
AE A&

AR TVAZS A3 Ajles AME &3
Holl W¥oh} HAE IRIT FH o= Aot &
E E9 "2 AU 3 7] oz Y%
WA FFe DE o] A Brbssid 4719 47l
< HAA] ZaAct.

AR g AR 713 AR ol AN ALS-
A AgHle}l 2 2 FYS U AR 244171 7]
TelA ARES 33

el A Fe] Bl ofsPd AR ALE A|BA] 23
9 ke 2A AL 2 W FoE A &
3l FUeS FrRsldol & Aoy, AAE sl 7

>N
i)

>,

2

o2l

Lol - S - AeF - [

78 - oty

goz, B aolrke 13y Akl AR A5aS F
WPl FA% F sl e sz e wgs
B9 FleRE Irgd FuE BHES SPsat

3. AEchd $2e] M3

AMEANA AFT vl o] AFEWE B 1) ER
< 4, 2) ARE SYHEE, 3) oIS A, 4) Aol
APz BE3E Ao MY7EFS st

o7l e 4 gl AL 9 A #EiRt
SE9] £398 sk g4A TI3A &L ¥, A
Al BE Z70] ZH5oiA] okl SE EE 2t 2 -
E4T 5 e F7] dofof AlFe] Zhsdiths Holot.

olgg H& mEsie] I EL Table 13} Zth.

4. FEXE oy Sotme 54
Fig. 25 Q1EIoRIAlS) HBHY FULFLF3)

Aholg=6m0c},
A7 R el o] AT BL Fale] P

3 FYA AR Ae EF Aelxie Brks < 7k " & ool eubte] sifEY, 27)
Table 1. Well Inventory for Hydrofracturing Test
24| = 94 A4 wTEEE = AR

U et mmassras | T | w0 | w0 | ames | SEIY
2 W-4 AL 9 A g‘__‘g};&o& 224 40 ﬁ%—gﬂ;‘j’# 3
3 0-9 ZRAT olFH =37 g;lﬂ 130 30 ‘ﬂz‘fx‘f% T
4 GW-1 | A AT SAE 7323;'}% 67 100 og;ﬁf_}g_ AlEd 1=
5 KYC-11 | 3 FAdF AL ulghs 80 40 Z]%;'Z?i st
6 | o1 |dsz e Ede | dAssd | oo w | FTEETE s
7 KYC3 | 9T b o<k (Eii; 100 30 x];]—jgi EAst
8 | keo1 | awwamwas | OOE 188 50 e eag EER
9 KCG-2 | AF7 A4 A3 ;};:Ejz) 250 70(?) Fess =49t
10 | KYA1 | <82 e M3 A& 80 40 X'ij\:;i ey
11 KYS-1 | A f43 ehibs R AT 91 50(7) A8 A
12 KYS-2 | B A <Hibs SR epdet 74 80 AEFAE =3

Journal of KoSSGE Vol. 8, No. 3, pp. 74~85, 2003



olaz

AETRIA7THAN % AJsl G FHAD 77

P, = Fracture Initiation pressure

.
’//.

P, = Fracture teapening pressure

Shutin

%

P, = Formation
Pore pressure

Pressure ~——

Flow rate ——

Timp —
Fig. 2. Time-pressure flow rate diagram.

S, ol 71ke FX5w
AEe) £ 8. o ga
Y Bad g 2 o 3
o $HoE eI Ak FHFY

==

L X1
Sy =P

3, Faol$ tA] S Tleky] AR 710}
AFH PRT AEs] W2 IAFE Aol —I—EO}'?]] =
=8 o] H=EHE FENTEPelE s, o]2HRE A
9] oMt JAAE (In-situ tensile strength, TS T 5
At &

(Sw& ‘435}1%7%] 3l

Table 2= 187} e EEE AF3200A] Z|s)7z
EEE)Y HAAEE SAE TN E Adas
A 12979] 85 FEAAGEE A Aol

Table 28] A= AFARBIFREQ] £434F Tt X
A 9 AAFETE YA Z3a, SR 2 =
9| £ANA ARES: Jrhar AAFEY giAAE] Feke
gelshedle & "ﬂ% e AHoltt.

Table 204 B Z7]gRyqke HX)7F sl
22.1 MPa, 31340 &AM 16.75 MPaolH, Hagke
Aol A 2.39 MPa, 233]$toll 4] 11.41 MPa =0l

TEAVITES HhX7E A3jdellA 13.82 MPa, )4
A EEYIA 114 MPaol1L, HAX= WAAA] 129
MPa, SEARE - 2.82 MPaZA] FEj7t & HEd
EAYZAN T2 32 Hole o] olAlEFT

o] AFZHE I FUE BHo= = ATt
] A VIE FEE AT - ATIE SEslEe
o] H F=19to] oF 140 bar AEW FHI Ao
S},

2] IRk AR EE HFel wel 27t AR
0.83 MPa~9.8 MPa H=°|H?, Z7] J3Qla} &= ot
AT 7kel AABAIE Fig 30| TAE kel o]
y=0.3878x + 0.4909°]c}.

A, Bl Al SUE g 9
' Tg9h7e] S8R5 vl zia
NAA=} FBAAE =I5
0.2156x+3.41470]t}.

=

AU B
AerZ x| oyt

Tor=Py—P; Asle] F FEEEe Al wgd vdoln, v
Table 2. Hydrofracturing Test Results by hydrogeological Unit (4] : MPa)
P =] o}
- TR EAP 0.10 5 Zozk 0.90 2y AN
A 2.39 7.14 11.02 10.67 16.43 22.10 129
)443 =) A5t 742 8.69 11.37 10.86 14.70 16.75 20
Z7)et A 3%k 11.41 11.61 1475 13.34 19.02 20.91 4
WA 239 6.90 11.03 10.98 16.47 19.50 76
T 3k 2.69 6.87 1023 8.87 14.73 22.10 29
A A 1.29 3.41 6.25 5.84 9.67 13.82 129
A=At 2.82 451 6.62 6.60 8.15 1140 20
a7t A 3|3t 7.08 7.30 9.14 7.83 12.02 13.82 4
HAIQE 1.29 350 627 5.86 9.95 13.60 76
Sk AT 1.86 2.96 5.56 4.81 8.82 13.20 29
A A 0.83 276 476 4.49 7.28 9.80 129
A==t 1.79 279 4.86 4.62 7.29 8.02 20
gl EER: 4.24 427 5.61 5.56 7.00 7.09 4
wAdqt 0.91 273 473 452 7.10 9.80 76
Sl ALT s 0.83 276 4.66 4.00 7.98 9.50 29

Journal of KoSSGE Vol. 8, No. 3, pp. 74~85, 2003



78 WY ABA - 52 OFF - AAE - LT - BES - BT - Yol
15.00
500 s\
1000 y=0.3878x + 0.4909 \ ° o Wells in gfaﬂite
. t i
Kl - ® Wells in schist
a
H - 200 A
& = O\
% £ '
& £ o
5 100
k=]
3 \K
2 50
0.00 N\
0.00 5.00 10.00 15.00 20.00 25.00 \
ZI1TH212 (kgfenf)
. : . 20 N
Fig. 3. Correlation between breakdown pressure and in-situ \
tensile strength.

16.00

14.00

12.00

0.02 005 01 02 05 1.0
Well yield {(gpm/ ft of penetration in aquifer)

Fig. 5. Well depth vs well yield.

Table 3. Well Depth vs. Percentage of Well Yield
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KYS-1]| 134 | 173 20 50 20 30 20 - 180 20 180 15 - -
KYS2| 34 130 20 140 12 190 9 ~ - - - - - -
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Table 5. Productivity Growth Analysis of 12 Wells by Hydrofrcturing
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ITTEE - 270 6.17 3.47 - 4367 0.0074 | A
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10 il " - m
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A3 Y:158.22.5
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Hu1(%) - - -16.32 -
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o8] (%) - - 15.03 -
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Table 5. Continued
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