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“A Studyon the Movment of Ground Water of Banayweol Formation”

Yong Ki Kim*
Abstract

This study deals with the flow of bed rock ground water of Banyaweol Formation, which is
presently cleared up as a laminar flow. The result obtained may be summarized as the following.
1) The Banyaweol Formation consists mainly of thin-bedded, green to blackish green shale, mu-
dstone, and marl. The marl and mudstone alternatively occur with shale. The marl and
mudstone form a aquifer of Banyaweol Formation. In this study, a group of aquifer is in con-
venience named as a aquifer zone. The aquifer occurs in lenticular form. The aquifer seems to
be a type of artesian aquifer because it is covered with aquicludes, but it actually forms a
unconfined aquifer because its piezometric surface stays under the lower aquiclude. The lowering
of piezometric level is formed because of leakage of the ground water to the lower aquifer
undersaturated.
2) The coefficient of permeability of Banyaweol Formation’s ground water body (K) is derived
by using Dupuit’s equation as the following
logk= CK?—dK+f <M=1. 365(2H—s)s )
aK—b M=logl. 956s v H/r
here, a=3}M0;

b:%logeZi]Qi2
c=23M3?
d=logeZ£}MQ;+2Z‘_]NiQi
f ZIOgE;QiZNi

If the measured values substituted for the above equation, the coefficient of permeability of the
aquifer is 4. 1m/day. The coefficient of storge of the aquifer is 2. 8X107% if the measured values
substituted for Theis’s equation.

Using the above constants, the filtration velocity of the aquifer is 2. 1X 10" m/day and the daily
flow quantity of the ground water is 847. 38m3/day.

3) In order to understand the time necessary for a circulation of ground water body, the contents
of tritum contained in the ground water are measured as 2.3 T.U. at the Korea Atomic Ene-
rgy Research Institute.

Before 1952, the average concentration of tritium per year in groundwater was reported as 10T.
U., taking it as the standard, the groundwater of the present study 26.25 years old. Therofore,
the groundwater of the Banyaweol Formation is judged as an relatively old groundwater.

It is characteristic that the ground water of Banyawol Formation is laminar flow as well as unc-
onfined aquifer and ground water flow of relatively long time.

4) The nature, means of flow, and circulation of Banyaweol Formation’s ground water body

make it possible set up this ground water body as a ground water system.

* Bt kERR: #WEHEH, Department of Geology, Gyong-Bug University, Korea



226 &
1. & %
18564 = A q T Darcy@®© 0= (4735}

3 :Eﬁ‘*ﬁg %A %L BEhsle HHIst 3
sEZEStz 7 WER) BT mBEREN Q=K
=3 Eﬁnﬁbiﬁ}.

2E5S EYF“J_

X

e ol BiEel Bte] WAE WEikelw B

Bol A8l HTFAEDS FEGEHOO©WOY Q=K -
VIAz =o] gt} wieb SRBHTAG HiA:
JbEw EECE ¥ PEe BRtey B BRY R
VR WEE s HFAESC] BSEE SRR =
skeh 10714 HARmOA BfED BB KEMESE
LAHA ke THEZ TERERTAES, ]
mEE g 2% FEsg s 19754 3 Hol B9
ZroldladA BESYS B TRES MEeFh
TR ololA EEEE TR WY Bt i
B A

JB¥iol = #EE(4, confined), Z2HLEE(42/NEE aqu-
itard), 7NEE (unconfined) FFWI0US} glvh.  ABRE
%3 FERTO M WREA BER PEARY i
Tk o) Wel 4d BAT Aoz ERE W
REEE KET —Hol St PRAR BE
#AREO] RS CE

w8 PEAF HEHES 49 200[EFT) FFEe] A
HETAC BEEA Go HEEHTA FUe B
1ol olo] ¥t HA 2 AMET KRB FHS
Ak & HRAAE LEE T2 BB nAL %
EHRE GAMCZ RHFEIA  KLEA T AR
o i, EBHA L KEBRES keSEd  EHE
=9},

0 o#

e Be MRS B BREnY FES
A kol RE 20m, FF 658mEA 7. %7} HI fE
ol o},

AR FRiRY] B M s LRI} Best e
EBo R REAEH K3ld ARXUTEEE oHm
2 HEE U EEEREdAE IS Bigs) A
HA BEEDIF Eolx & Aol gk,

B kAL Fiel 1Ll (658m) 2 THEE 0 2 &
M A= IWRIE A HETY RS oz
WP HHke] RAEHY fz WRES Adtd, &+
ReEBEA L ERE BAT WEY —#lAs

28

130m Fyshel 2 BInUgEE oS gler (524
e 8) gilgo]l H7E KL HEE I LER EE
o A E HEY 2o WE EFjo] Falsie,

Zfgo s wol R L BEBEN S
B, KIUE SAel FES, SESVER STt P
o WEA Wy B s ol Fo] MUK &ME
Wt gleh

A KRE 2 21 RS FEAFE It
o2 BisE I AmLne meEmsks Pl
o2 el Axdl o F IS ol il Mt A HH
Lo el EPHLOZ WA AW B AR
& FEiehE kEAT)IIQ BT VBl Betel, B
RAA~KBE B PR FeE HASA &
= vz EEILeY WEITOE WASHE /NIJIES
2w gk, FIl WE wHIAE BRE~EHE L

= 5N kR BIA Sz BEE BWLoEZ H
ABHE fiJlle] 9t}

. &

I-1 EAEE
1. HEEE

A B X2 E%ﬁ‘ﬂ«] WA RUEEE
o8 s olo] BEUKEEC BAS th

RS- AR ERANT 7}3} TR E BRI
(—%&fIgH) o Jbpaskel frBele RozZA BER
o] BRI R LEBEL Aol AR LT &
FEE SfEz 294 XY JGERE, RER
B REAR o] B BFE Roln ffisted 2
% REEL AR 713 B SHERS 29F
o KEREEE KU-BR-LRERY BHE 2 4
Bl o] AR Il A v WUEIL—#ElE —de W
RIVEESE]] HERUE, ABE UE SKEE
o] EEEol =, = F ABELLE] REM T
JUHE Aol = 429 ARXUTEREY EHkd 989
RERIEREE] A BEE 2 ol &L kil Ry
E21 4 (monzonite) 3} ERKRAIERY EHEA £
BAEC] EEES EEMETE BRAN 2 95,

a2 W Rl G s fBRe = &
2] afishs HERES ¥ ohola(ring dyke)9t A A=,
AR, ARR —#o ERAS Bt MR o)
23, 2 4ol WBIL WAL PIKEEE, R A &k

o EMRIRe 2 HAR MRS ot

HEREET /UFHETY T®AES AA239 %
HEH XEHZ AFdch, KEME JUERE



SRARS HTAGESS B HE 227

Tab. 1. Geologic System
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o
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Fig. 1. Geologic sketch map showing the distribution of aquifer zone, Daegu, Korea.
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(a) Water table and log for aquier zone are shown on each profile of well logging

k(hk) Well profile showing the correlation of water table of the wells
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Fig. 4. Well profile showing the aquifer formations in the studied area
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Tab. 2. Summarized list of wells
Depth Diame-Water | Thic- Water Length
Well ter | level [kDesS of of pi
e Vel laquifer. | temp. pipe
’ (m) | (m) | (m) (m) | (°C) (m)
A |105.00( 0.152 41.00{ 42.71 65.42
B 70. 00! 0.152! 41.00 19. 50 15 65.0
C 78. 00! 0.152] 40. 80 10.20, 15.3
D {100.00 0.152 41.80; 29.50! 16 69. 90
E [105.00] 0.152 41.00; 33. 00| 77.0C
F 100. 00| 0. 279| 55.40, 24. 30
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Tab. 3. Relation between discharge and drawdown

Well | Discharge (m3/day) Drawdown (m)

A 536. 4 4.42
(950. 4) (7.8)

B 412.3 9.0

C

D 975.4 14. 42

E 950. 2 10. 48

F 940. 7 11.1
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Fig. 5.
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Fig. 6. Q-S relation in A well from Oct. 1 to Dec. 5, 1974.
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d= ZEM NL; +logeZMQ
—16 63><106
f_:_:logeZQ;zN;'-:tI. 357X 106
et R @% e ol FAH,

_ 4.169K?—16. 63K+-4. 357
log K 2. 601K—0.120

W abcd f

A2 (9)9 £, AN, Np)& 28t=2® 284 Fig.

105+ Z}, o
reAgel BhtE A 340l gled, 1 998 &

%7
(1)~”_‘K>3. 7
(2) 0.2828<K<1
(3) K<0.2768 .

Tab. 4. Measured values of Q,, H;, S; and r; of
each well.

Well | ot | B | s@) | nw
A | 536.4 42.71 4.42 0. 0735
A’ 346.5 42.71 2.42 0.0735
F 940.7 24.3 1.1 0.13475
B 412.3 19.5 9.0 | 0.0735

. D 975.3 2.5 | 14.42 - 0.0735
E 950. 2 33.0 10. 48 0.0735
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Graphic determination of cofficient of permeability in the Banyaweol Formation

22 K=4.1 294 W#e £% table (59 2
$34 O’ A A
KR KE ‘ !

K=4.09=4. l(m/day)
o2 AR,

Toolzkel ARE BHAME K9 e & (noﬂ =P

o Aoz ALY HAETL EWHKRES H] 2.8}
7l Table 69} Zon, o]& FHIMES HHREE T4+
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Fig. 12. Curve of drawdown
Tab. 5. N; and N; values for determination of Tab. 6. Theoretical and measured Q values
coefficient of permeéability (m3/day)
K 4.08 4.09 ) . 410 . Well Measured values Theoretical values
5 0. 6107 0. 6117 0. 6138 ' '
A 536. 4 525. 2
N, 0. 5971 0. 6130 0. 6209 A’ 346.5 384.8
Ao2 dXstxn A&e ¢ 4 Aok F 940.7 926.8
dolA FBAFEH KE AR onz $8E o F 412.3 433.3
B WER £l A S KEBTHERAS 48 + D 975. 4 992.6
ek, E 950. 2 927.4
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Fig. 13. Curves of water level and discharge. Small circles indicate the critical discharge.
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o8 FolAx, of fhifgo] KErkeFififRe] Aok & F
ol A FER BAAY BREE RASY Fig 129 7
o
=3 SkE Qv KT s @@ gonz
ol & Atolo] #AE HWEH Fig. 135} 2t

2. RS RE

WKES FEAEE REAY 984 FEXK BEAB

T(T=KH), #x#*3 BRHES A r, Bk
Bf ¢, & AZlAL] BRHS KL 5§ FAH ok 3
3 ol EE ¥ LK St ERER

(S=41;LT f j _%du)(m) a9

o225y vga el FiEs

S AT (457

A7 o] wle FF w(EHEE) S HPEBEA w()

rir

w(v) 2‘[:0 ——e;—v—dv

Q] WA ool MEME H2 w) FTHAA 4&
4 9t EHEME T.r. Qv FAERBRIA o3 2ot
T'=4. 1m/day X 10. 2m=41. 8m?/day
r=110m
Q=398. Tm3/day
A7k to] o E 59 3 L AAHGL Table 79 2
=},
webd BhEEY FEEIYE HREK S RFE
= 8§=2.76X104=2.8x10"47} A},
FrRAEE B TAY A% WAEY BURES
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Tab. 7. Coefficient of storage change with drawdown
of 4=T _ 4KM
#(min) s(m) W(o) = 4"QT S U=w-( 5 s) s=2E0 v
10 0.013 0.0173 2. 80 2.69%x107
20 0. 087 0.1152 1.47 2.83x107*
30 0.175 0. 2305 0.9 2.96x1074
60 0.443 . 0.5832 048 2.79x107
90 0.55 0.8842 0.31 2.72x 1107

1071<8<3.5X10" 4 =7} Hc},
BEEMTF K 5 BEEHKSE (artesian aquifer) ] P LR
B BARBT ST HAHd dsld K gtk 2

Fe 1052821033 = 24 Hl TR A st

o 7+ & AL ¢ F A

A -2 HTFAEFAEEY 1HKE] FAEA
9a vke} o] EMKECl HEY WAEoZA HE
HTFKES e Tz TE#KE WK 44
o] glo] FEEEHIK/E (non artesian aquifer)¥ o] = o
ARfIEC] THESH] RESSMT AR J+ Aoz
2 AR % HEHKERY I3 —%FH = 28X
10-47F =},

wetA Aige EBEFE K=4.1m/day, §=28X107*
o REERHTAIED Aol

V-2 #FAS Fh

TS Wi (V)& B35S Mol A Kirfe FES

4 (kprst 2 o)A AdE 4FU3 B
olek 8% o] FFA Rl A¥ KBTS %7+ B
KER (D)7 A=z §PEs BREE 3t HEE
4 A, W ’

R=1.956s yHK V:K-I(I:—s—-)

R
v BRSNS BiE b (fltration velocity) el o) &
Aolmz AR EEFERT 4 27 A8 i
@< WABEE W& —TT P O 3 ¢
A%, HEEY HEe @ BEAA o4& HErA
A (@d)E Wl webd EERY W (actual
velocity) V& Vo=-227} 55 @Higs Qs

4
V=Ll Ao 1 T RelA g QelR V=V, %

Kol Birdch —AHS i HHEME () &
on2 V=V,onzt 5o $OE Vo=V-17 25 &
AR FFE (1=2.8X10DS L3 ko] KA
Table 83} 7}, :
HFKS HEES ALY BEE 92 23

Tab. 8 Actual velocities of ground water

Well | I=—%(m) [V=KI (m/day)| Vo= ‘; (m/day)
A 0. 0386, 0.158 5643
B 0. 0705 0. 289 10. 321
D 0. 0290 0.119 4.25
E | . 0.0604 0. 248 8. 857
F 0. 0484 0.198 7.071

Ag & Ak WTFAE #FedAd BEMoZ A%
g AT EelA $hwo WA Fiel wilste
WFAWE] TebA wadeh, AEKES ARET
& RRpol REEHKEOl S, BARE 4 U'm/day, &
B 2. 08X 10 m/dayt = 3 Qle] Mugkel EEH
g A ol ALY HEL A Qv 44

Colv Ak AR HTAE BERE whet e 2ok

A,
ZEE B ABES EKERE (1) HR

CH VLR AAT 4 Yol &kl AT BRBE @)

2 Table 99} 7}, ‘ ,

| OEE 847. 38m3/day: WA ekt — %3k
= Stk olF WESES N64E, SE108] 3§ el
wel WEZEo R Wighetz o).

Tab. 9. Daily flow quantity of wells

Well |T (m?/day) |V, (m/day)| - Q,=T X V,(m?/day)
A 175. 111 5. 643 998.151 -
B 79.630) © 10.321 821. 861

D 120. 950 4,25 514. 038

E 135. 300 8.857| - ©'1198. 352

- F 99. 630 7.071 704,484

V-3 #TFkel HE

& SEAR BTABBRS P Bid AFI2
REABS LFAA 17@EH] B =HARK (tritium)
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spEEST BEETH FHRFd 933 miEsd
(kB Fig.1) BAsd &F% s & ZEAET
HFol BES #bkol HEEIA H+t HITF AR
o welA o] SEARSES Bashn Bl AT
o] whef 235 o] et webA TFAS Bkl As
Holw Qe SEAE EEY B L ¥ Ade
RS Fold =, WEEH AW AT :zmﬁ
t 235 BREE 4 MBI %le% Aol
<}, .

1952¢ L% RBE Rl SN A KRB SEAK

=7} et o

Marte11<17>oﬂ ok EEol ARE 1952u‘io1 14 1961
4R o) AMREERC % KRB SEARREE £
g Akee el z o] 104R HAREAA HE

=o @Es Ak @,

195267 HEBRLIETS) SEAREES £35S 10.
T. U 49ue)aras) z wojch,

LEE DB WIRES2 WY o] 19674l = 188. T. U

Tab. 10. Annual mean values of tritium
’ concentration in rain-water
Year Number of Tritium concentration
samples (average) T.U.
1961 5 41
1962 3 222
1963 9 1161
1964 6 923
1965 6 511
1966 7 259
1967 4 188

RS0 S5 Solvet BHFe L35 3
£ ZEKREEY £F5fEE Table 105 7= 1963

239

74 = ek

BEET DFGHS kel 98t=l 70, 2 TIFES
F£ry =EARSREEEYS 187. 33T.U, 876, 26T.U.
olt}, THEEY FE7t & AL oldldl ZadzdA £
FEee] AFolA 2 Aolgtm Bz Ut

17EFTS) 4% (Table 11) 1,4,5,6,7,13, 14%-& K
BAEel fEsle Aolw 2,3,8,9,10,11,15, A,B,C %
& BH RO wikolt. ol & FHEE BF ARE
aidke] Aolz o]& A, B,CE& & W e Aol
o} e 2,6, 8,10,13, 155 HkEe] Ao wWEEY
WTAS EHHRECE st #kEz ol olF EH
o ZEARGEREE 3t wEA ofF BHE
Rake) BEEAY 4 FE Fm e

% 1,3,4,57.9 1L A, B Z2 AIERAE (RIER
BWRA) # 0.1TR BTFol7] =&l HHTEEHY A
o] o},

_gm;ﬂ:z}%f“ m%ﬁ@ A UBUD N=N, expC—
I el $RBER S 2 RIS},

1952@ LTl ZEARBE, FF8 10T.RE J|&
o2 3] CH9 2,3T.R2A KBRS tEstd
t=26. 2560 B2 KPWAFY WTAHES s 2
WK £3E ZHe BTREBYE & +F A

rle

V. & &

PHARA RTRES HoRhel
R Sest el waERT.

1) PEABY WKES RBIKEE BEY HKE 9
Fgala o] WKEL ALFH] Hgolr] HES E
WHEE g 2olol A AFHez Y EENOE BER
oj o},

Bt HAEHRT

Tab. 11. Tritium concentration in the ground water in Daegu area 7. U:T/HXx10713

Sample Sampling Sampling Tritium Sample Sampling Sampling Tritium
No depth 0 depth

(well) date (m) concentration (well) date (m) concentration
1 1973. 11 47 ND 10 1973. 11 48 77.0
2 " 18 126. 8 11 ” 52 ND
3 ” 39 ND
4 ” 27 ND 13 " 19 75.0
5 ” 20 ND 14 " 25 15.5
6 ” 34 992.1 15 ” 47 125.8
7 ” 21 ND A ” 55 ND
8 ” 28 78.5 B ” 41 ND
9 ” 24 ND C ” 45 2.3
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