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FFA Aol 22 AR 100 m Ak (PW-2)e] AR FrES A s AlFolet, 22T ARl s Alst

F A AEE 26.1~26.5, 28.0~30.0, 33, 58, 71 mE A HTE SAIEAF o8l 40, 55, 70, 90, 132 m’/de] 5o
2 7097F A FYAeERS 717 6.48, 11.56, 18.07, 28.99, 60.26 m= AAEATH 117 mP/dOE 25057 A8 YA 2ok
<
T

ARINE G5 ATARE 120-15080] Gt BEGS AAEA mRkslel FAT A Dot w2l @A)
Sere 90 mdR APEEIRlon] ojule] Sei7alEe 2882-3127 molth. HAUYFHE AT Wshhel Aeolol
371 o] pw-2sl AAYSRAE 70-90 mYd AT BESE AAZANN D49 718717k FelAR skl DO
St ORP7} 27b5Hs 210 Mol PW2E FHOE @ /il sire] W @Al Zlow FyHct,

Foo: AYFTFE, HAFTA D, LAFFFARD, e, EFFS A

We have determined the optimal pumping rate of the PW-2 water well (depth=100 m) at Imgokri, Sangju City. Cutting analysis
and geophysical logging data reveal water-producing horizons at 26.1-26.5, 28.0-30.0, 33, 58, and 71 m. For pumping rates of 40,
55, 70, 90, and 132 m?/d over 70 days, the estimated drawdown from the PW-2 well was 6.48, 11.56, 18.07, 28.99 and 60.26 m,
respectively. During a constant-rate pumping test at a rate of 117 m>/d, the cone of depression intersected an impermeable bound-
ary after 120-150 min of pumping. Therefore, we consider the critical pumping rate for well PW-2 to be 90 m*/d. After pumping
at 90 m3/d for 70 days, the calculated drawdown was 28.82-31.27 m. We suggest an optimal pumping rate for well PW-2 of 70-90
m®/d, as the optimal pumping rate should be similar to the critical pumping rate. Sharp increases in the slope of the time-draw-
down relationship, dissolved oxygen concentrations, and oxidation-reduction potential during the constant-rate pumping test indi-
cate the limited development of bedrock aquifers around PW-2.
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offl AsHEEe] AYFFFERATFRIR F=G A
se91] A3t glol ASHOE FT e A F5
Foldk o= @A) FhlA o143 ek Hamm
1998y Aol AFAFFL AsEA) 12 P
NS FANTEA AR AT P AT
= Belsiglon] Agarage Askre) PR WA o
& W9l Agslolor Bkl shsick. et AW ¥
SRS FBE FPPRES Aol A B 2

She & HA Uth(Lee, 2016). FERSH-2] X5 JF-

_u]INS('

o

3l wo] A 7Fsd Ao R Aot k. &
Ak JFARE dAATEe R R e ole
AGTFAIE S AT o S ST e 978t
o] #3o] 7MA FAT T dojuks AHS wd
THMOLIT, 2015). Lee(2010y= AA A==} 3hA| )=}
o] WAE “AAANTHFE HAATE S HAATERE
e IS oulehs 2o R Mt AR TR
AL Q2= okHAlEE(safe yield), RX&7HesAEH
(sustainable yield), %A= (optimal yield) 5°] UET
O|EL AI|H o7 Holr A|&<A|(groundwater basin) W]
oMe] Ask Aol el @ dEZ ] AskEAl Y=
o] fo] dojupx] = AFEHE TStH(Domenico et
al., 1968).

A GTFe] 2P o R2e A7 FeAl e
AZsle] Ashe WS SAGRAE s siske
o e ot ooz I wol o|&st
= P AEFAIES ol&se Aotk e TAY
FAE Hzo] N HA F AP 717k aeskd &
AGTAEE AR GTFS Aske HSIA7E o=t %

71N S 93 FReHA| R ALEETHLee, 2010). X127
A AWM Aslae] AT AFL s 2
= zggrdS ol 43t gadutSe] A gArH 2
A”(Hamm, 1998) 5& AlQlslale T2 WAFFAIE
ofs) A& A S-S AEE =B A9
718717F Wshs WIAE 3o o5 AAYrHeE
AABIaL ATHLee, 2016). Lev FFARA FFaF-r9]
Zdstigo]l F43] Wsks AH2 A fle Aoz UTA
dom TAFFAHc R AFE A 47140 o
T AT AlFshs AR 7S e
2A9F ¢Jul7}b QltkLee, 2016). Lee (2010) 52 o]2]&
A& aEjste] GAIGEAIE og FrRrelidstEl
ogt FAEE A Akl AT 2Hgol sk F7HAQl
A7F s AAlskct.

B =2 A Al 23 100 m A3Ee] A
AT AR QM A7 FeAl F97dE ASeld
HAGPAE s siXsks W tiale] AlF Folet &
PHFoE A3} e BRI, HASTAHOE F5F
7] e S, BREeS AA 21 Al
g 274, A7) sk dEe] A 2RI, = ¢
2, 74 W} I 58 Tl ATAY Asrae] A
AETFFS AN

x|

] Sl

OG0 gA = 350 m Welolth(Fig. 1). whehA
shxle] Wk moksle] X Fro] 522 A9 gtk I
AY ddje] AL HHZHE A A0S, B H
AT (S, W2, el RS, Wolr] vkkRE
Fol#] JTHKIER, 1991).

ATA AL FAFFES] FHo] ofHYA FHIES A

Legend
| cretaceous @% Porphyries

Jurrasic- - :;‘ Mandre Formation
Triassic o

Permo- Pamchi Formation

~| Carboniferous
Cm Manhang Formation

Cambro- [ eogﬁ
Ordovici

| Great limestone group

Fig. 1. Location of the wells and geological distribution of the study area (from KIER, 1991).



WA ) 2l AU A4 257
Table 1. Information for wells PW-2, OBS-2, and IK-5.
Well X Y Depth (m) DTW (427/17) (m)
PW-2 127.52317 36.25456 100 1.05
OBS-2 127.52316 36.25454 100 1.05
IK-5 127.52298 36.25452 100 13.10
oA, o] Aol Askrs A Pw2elHe FEAEL AaME SHPY FEFEE

&= Askrel eEskaL
wrsl7] 9t o] Askrgo]l FAEA oY Askr A=
Fo] yobA o] Al dA Uhe ndrE
RHIK-5) 7HEEo] =t HeAl 2433 A3ds AY
o] A F-2oll f1AIsl SUch(Fig. 1). o] wHed=ree] et
RS ke FHS0) Al FReA on
Tgk R)ee] ghE go] US EPAS] AMCL (Alternative
maximum contaminant level)?] 148 Bq/L (USEPA, 1999)
“&3]8l= 500 Bg/L o7 4 Sltt. web
FHIS0] yLEFE AT Jro] S ol
M g o] 148 Bg/L o8kl Alskrae] 7ol A

I
A

= =3
o

=

=

o] A

O-—1-1 A

[e)
V&4

3 oIk, ofol 7| Pl g4Ee) K-S} MHHKp)
2RE 27 o ¥ "oldl A4 F, K524 $50E

5001 m Hoizl AHel AE 100m, A7 89 F+A
PW-2¢} #Z=% OBS-2& =23t th(Fig. 1). PW-2¢}
OBS-22] %7] DTW (Depth to water tabley= 1.05 me|3L
23S AL 20120163 59 19Y AREF 36.8m’) IK-
59] DTWE 13.10mo]th. PW-28} OBS-2 A al53dll=
A Azl AAA Alo)do] AR e 23 7R
6~100 me]tl. PW-2¢} OBS-2¢9}2] 7#E 13m, PW-29}
IK-5¢] 7AglE 52.5 me|tH(Table 1).

e

Frel PWVE BET 4B FRY F4YS TjfS
7] 9Islel AFA AL BT AR, L, A

7R T 3 E2]75(Mount Sopris, 2iDA sonde)
AAEIATE AlF Folel B HSAES] sl oshH
AxoA Ax 27m7HA= EAL 2.7-303m (OBS-2:=
373m)ye 3o s FAEEH AE 261265, 28.0~
30.0m 77 AR XA F8Y st e B4
o] ofgt HAQto g FE A M3jQter AdEm Ui
FrME Ado]l ERllshs Z1oRE A=A PW-2%
OBS-29] FU 2ERIE A% 20me 11.8~11.9°Col|A
A% 100me] 13.3°Cel] o]&tt. wEha] PW-29F OBS-2¢]
ASF2EL 1.75~1.88°C/km=z 9] HF A 5252
A#Z 2.66°C/km (Yum and Kim, 1997)2t} St} &%
A e Bt =S A3 F8 - el
= A% 33, 58, 71 m ARo] AerE LHEste Hree
2 A= JAHKIGAM, 2016).

o

p

Al
= S

(Franklin AHE A% 70 m |%el) A2]81%T}. PW-20]4]
ST S FAEEr F4E e seAle] &
ANFEAIE, 117 mY/dOE 2505, 71.1 m*/d= 147057 %
o dHFIFAFE R FAEL A T IS
F FAE aiMe A4 S0mm, EE7 26 mme] 223
2(Orifice)E A/de] EEo 23] A5 H (Gate valve)

o= o7y HEFI L A AAHEES 2
th AR S R A5AC Ak SHS As
9 Z471(0TT, TYP 010)Z °l-&3l] 23 ZAslict.
IK-5% "REATERA 71802 FE slal 7] wE
o] PW-20IA 9] AN Alalrelell 93 = 5 Sl
e PW-29} IK-59] Agl7E 525 mu E3 IK-59] 24
AIZE EE FEAITke] oF TAIZke| R HF o R
S (YE 135 mid, YRAIZE 30~608 %), drs

AlZro] gralzke] wlf o ide]7] wiiEel] PW-29] X|skee]
H2= G Ao ATt
‘;}71]“3?"]544 A FLFTA A = PW-2 Alskr30]
T AT F U HAeteb| flsl e viEH
Aol dA4AS 245 Ed 2 SATO (SK-
1260MC)Z, F40l2% 2 (pH)2t &F4k4 F(Dissolved
oxygen, DO)2 Hach (HQ40d)E, % 7]7 %X (Electrical
conductivity)?} AFs}-2+17d 9] (Oxidation-reduction potential,
ORP)= WTW (pH/Cond 3401 ©]&-3f] =433t} A
skre] e ke dAelA 8mle] AFEE 22ml vial
of ©al oA AIZF EE5X AEEAH Asrrt 2T
HoleE & F ABAF AR 71 B i 2
28 A AL ATAN  Quantulus™ 1220 (Perkin-

L
.

Elmer Co.)Z o]-&3}o] 48A|17F ol ¥4t}
PW-29] ‘a’?ﬂ oli—r/\]‘g }\] OOI:_'_%]:BA ]7]'?5 q_— ’]

2] (Jacob, 1947y ©]-&3}%
sy = BQ + CQ?

71 s FEl s Be UbSEdAS, Ce
SEEAAS, Qe ol BAITAIEA ] S
TS o R AFFETAES AAE
= ﬂﬁllﬂcﬂl o] FrEe At ol A
o2 BTt FrRFHFdskE #A o) oA

F 70 mYd= 1,440%-7F %A S7dslgate] Blus

A 711 AR 147057 FAIES sl

HE >~
=TT

g

4>

o ot

]
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H1Y, 709780 dldraiidslEel Brdds ds et 7+ AASIAEKTable 2). Fig. 2= TQAIYTE A17H-79]

obe# PW-2oM T1LImYdOE FAEA 130m ol e NS Z08 el Z718E YiEos

OBS-29149] +944518 B33l Fel s A& %

PrARFONE e A5 2] PW BHE

3 Aode] & oj3g gelsrt N

g1 f E9|
20 — :
EAIGSAE oF YHE ST oS = N
TAGFAR S Frde HsA Sl mE o7 -

S Brksl) flsle] ThE o J5He] BE, I /

gl 5o AT 4 glom gigxe] Sy AR 10 Q=70m¥d ../

= tH(Dawson and Isotak, 1991). GAIYFAI L Hojx Q=55 mbid __/’f

3 oY Xl E oo} si FrAE ThsshH FdE Q=40 m¥/d /

fFABR= Aol F831H(Choi et al., 2010). sz A3k o

o] Aol AE SE RYFNEA e A6 o | | | |

7] 918ked 20173 59 179 12A13E 30087 ‘Erﬁﬂ Al 0 100 200 30C

B2 AASAT BAYRNBA) FEFE 40 mYdiE] t (min)

Al 55, 70, 90, 132 m¥do2 Z7N7WA 2kt 60 Fig. 2. Plots of step-drawdown pumping test at PW-2.

Table 2. Results of the step-drawdown pumping test at PW-2.

Q=40 m/d Q=55 m/d Q=70 m*/d Q=90 m*/d Q=132 m¥/d
t (min) |[DTW (m)] s (m) [DTW (m)| s (m) |[DTW (m)| s (m) |[DTW (m)| s (m) |DTW (m) s (m)

0 1.62
1 2.25 0.63 5.27 3.65 7.88 6.26 12.21 10.59 18.34 16.72
2 2.90 1.28 541 3.79 8.25 6.63 12.61 10.99 18.67 16.85
3 3.40 1.78 5.53 391 8.50 6.88 13.08 11.46 19.44 17.62
4 3.78 2.16 5.16 3.54 8.72 7.10 13.48 11.86 20.15 18.33
5 3.88 2.26 5.75 4.13 8.90 7.28 13.70 12.08 20.81 18.99
6 4.01 2.39 5.88 426 9.05 7.43 13.95 12.33 21.33 19.51
7 3.92 2.30 5.95 4.33 9.28 7.66 14.09 12.47 21.90 20.08
8 3.93 231 6.00 4.38 9.39 7.77 14.27 12.65 22.37 20.55
9 3.99 2.37 6.05 4.43 9.47 7.85 14.46 12.84 22.81 20.99
10 4.07 2.45 6.10 4.48 9.59 7.97 14.60 12.98 23.32 21.50
12 4.17 2.55 6.21 4.59 9.79 8.17 14.92 13.30 2423 22.41
14 422 2.60 6.30 4.68 9.93 8.31 15.27 13.65 24.79 22.97
16 428 2.66 6.38 4.76 10.08 8.46 15.51 13.89 25.38 23.56
18 435 2.73 6.44 4.82 10.21 8.59 15.70 14.08 25.90 24.08
20 4.43 2.81 6.50 4.88 10.31 8.69 15.87 14.25 26.45 24.63
25 4.59 2.97 6.67 5.05 10.62 9.00 16.29 14.67 27.38 25.56
30 4.66 3.04 6.80 5.18 10.80 9.18 16.64 15.02 28.24 26.42
35 4.74 3.12 6.93 5.31 10.99 9.37 16.84 15.22 29.06 27.24
40 4.86 3.24 7.05 5.43 11.17 9.55 17.06 15.44 29.81 27.99
45 4.86 3.24 7.17 5.55 11.32 9.70 17.28 15.66 30.30 28.48
50 4.93 3.31 7.25 5.63 11.47 9.85 17.45 15.83 30.79 28.97
55 4.99 3.37 7.30 5.68 11.57 9.95 17.66 16.04 30.84 29.02
60 5.05 3.43 7.39 5.77 11.65 10.03 17.78 16.16 31.46 29.64
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Table 3. Specific drawdown (s,,/Q) for each pumping step.

As,, (m) Sy (M) Q (m’/d) 54/Q (d/m?) At (min)
step 1 3.43 3.43 40 0.086 60
step 2 2.04 5.47 55 0.099 60
step 3 3.87 9.34 70 0.133 60
step 4 5.44 14.78 90 0.164 60
step 5 12.42 27.20 132 0.206 60
0.24 60
0.2 A 50 >
Y =0.0014 X + 0.033
_ R2 = 0.977197
T 0.16 - 0
=2
% 0.12 — f52=40.1m
e E 30
(2]
0.08
20
0.04 T T T
40 80 120 10
Q (m¥d)
Fig. 3. Specific drawdowns determined with data set of Table 3 0
(B=0.0014, C=0.033).
1 10 100 100C

Table 4. Pumping rates and calculated drawdowns after 1 and 70
days at PW-2.

Q (m’/d) s (1 day) (m) s (70 days) (m)
40 4.74 6.48
55 8.33 11.56
70 12.91 18.07
90 20.56 28.99
132 42.35 60.26

Tl 9 ARE & & Utk AT HE 5
AFerEEe zbz 343, 577, 10.03, 16.16, 29.64 mo|L} &
A7F B EA AL Al ekl Uk(Table 2). whEbA
o]l (transient state)e] A A 5 FIFS TR T
o] et (Al AASHEEIA) Feldskde 2t
3.43, 547, 9.34, 14.78. 27.20 mo]3L o|uje] B]=9|7}s}
(s/Q)& 217 0.086, 0.099, 0.133, 0.164, 0.206°] H T}
(Table 3). PW-22] $E&& A< BY C& T3] $1s
o FrHQH HIFHA s (s /QE Fig. 300 EAISHA
St vltslEe] BAl) o3 AYIAFML 5,/
Q=0.0014Q +0.033°]4 ZAAF(R*= 0.98°]1t}.
6017 AAIE TAFTAIAA] Aslrele S ol FA]
Fahal Alg wolxit, 601?—44 TR 1Y, 708 9
Al e ol 973t Table 49t 7@ 704 &+
9] A} FY7tstEES Mz%ql- AL AR Ygzow
Aol FHo] dojur] &= I &, Hd F kA

¥

o

t (min)

Fig. 4. Time-drawdown graph for the well PW-2 (Q = 117 m*/
d) showing impermeable boundary (As, = 40.1 m).

"JOM A e GAYFAIES S AYshe 3
A7t ot A7 AR S %’4 FHHE B 5 gl
ThHLee, 2010). YR O 2 452 FHOE Falai 5

vho 2 7Sl ‘ob}(Thels 1935) AFA A 72 Akt
Aot skl 8, @S, ARAAN- SellMe A8k

sao] AgsA] 2 741%(‘:”5*" ZAAZE) W2 A8k
o] FFo| Y& 2UEH AAFRA)] AT 7FeAol
At} kel B &A]W] 132m¥/de2 7047 Sl
DTW7} & ol st
20173 59 180l YAFFFFAIF (117 mY/dyS AAEAT
(Table 5). 117 mYdE FFA AFAIZE 120~150%-] 33
7t BERS AAIRA Egete] 97ttt A do
LA 25055kl A g o) % T AT

Fig. 4= AZ-r9788AEE vl o 3AIS A

FTHEZ HAHER 70m
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Table 5. Drawdowns and water quality change during the constant-rate pumping test (Q = 117 m?/d) at PW-2.

t DTW S T DO ORP t DTW S T DO ORP

(min) | (m) m | (O | (mgl) | mV) | (mn) | (m) m | O | (mgl) | V)
0 1.68 0 30 21.30 19.62 12.4 7.68 235
1 4.33 2.65 12.7 6.90 162 35 22.41 20.73 12.4 6.90 256
2 5.81 4.13 40 23.24 21.56 12.4 7.30 259
3 6.61 493 12.7 7.20 171 45 24.03 22.35 12.4 7.28 261
4 7.38 5.70 50 24.87 23.19 12.4 7.40 240
5 8.25 6.57 12.7 7.20 187 55 2543 23.75 12.4 7.18 223
6 9.31 7.63 60 26.11 2443 12.4 7.58 255
7 10.65 8.97 70 27.00 25.32 12.2 7.30 266
8 11.55 9.87 12.7 7.03 174 80 2791 26.23 12.2 7.15 269
9 12.40 10.72 90 28.67 26.99 12.2 8.13 264
10 13.35 11.67 12.6 7.45 195 100 29.34 27.66 12.2 8.40 264
12 14.40 12.72 120 30.50 28.82 12.2 7.19 264
14 15.90 14.22 12.4 7.94 216 150 32.95 31.27 12.1 7.12 283
16 16.65 14.97 180 37.48 35.80 12.1 8.7 299
18 17.47 15.79 12.4 8.25 222 210 43.60 41.92 12.1 8.84 304
20 18.24 16.56 12.4 8.19 210 240 51.40 49.72 12.1 8.48 292
25 20.01 18.33 12.4 8.23 208 250 52.72 51.04

omA =7 Fhe] AN o TEE & Aok 2
7] (AFAZF 4-5%5)e] 2M 7S casing storage &7 U

ol FFAIR & s diF e R FA dojut A
@‘ﬂ AZbr97dst AA o2 R E doid Zez sjaEn)
(Schafer, 1978). ¥ ZAHAIZF 4-55FE 120~150:(59
733l 28.82~31.27 m) 7= AIZRR917dsE LA (A,
= 7.1 m)& o]FEd o] 77k F7sksy7t A17Klog el
wEbA dAA dojub= F7HJacob’s non-equilibrium
equation)®]th. 1Y Y AFAIZE 120~150FFE = Al
2ra17dst AAe] 7187178 5431 FalA (As,=40.1 m) Al
&H o2 glE 9S=(cone of depression)’} BF5%5
Z3 Al (impervious boundary)el] =€3HSS A|AST) F,
FTAIZE 120~1507HA = Y] Szt AlS dojud
A FEE o] AETE PW22 A5, 120~15025
e 93571 od Wgo g B55S AAE T o]
Yozt o olge] 9Bt FsiA) ol pw2zd
Asi4 Fol Lol 7] e Nt BReS
A6l €Ig A9 712717k w9 st AvAele] AP
2 2 ) ol @ Wel BERS AnThs PWt @
B9 30 st 2] o e

@4 CAFAEA] 132 mYdE 70U7F A =97
s> 6087 m= ASEHASY o= 607F YA T
H%%PZ}EE&% olg3st] 7047t FAl EFTS AATL
itk 7Hdete] FedshS Al Zloth. 9357 &
553 AN =gete] F438 s AlREE 9
73aleF 28.82~3127 mE 90 mP/dE 70U7F UEA] oAt

9735182l 28.99 m (Table 5)9F AL Zorm= pw-29)
A AFHFE F 90 mYdE B 4 JTHMOLIT, 2015).

HYYTT FHE 98t LMBATAE

AR Frge AT HeAWl dojoF ghth(JHa,
1999). PW-29] A= 90 mY/de F A 7087 <%
FA] F97FetEES 28.82-31.27 mE s Zlo]7] Wi
Table 4°] GAFTFAIEA 9] & F7dslES A &=
AlRe] o7tk vla, 1% g7t Qltt. olF 3
Al PW-2dlIA AR A T mY/deR
147057 A7 FFAS AASAL PW-29F OBS-29] 79
H3lS =3I TH(Table 6). Table 6014 HE u]-g} Zho]
711 mYd2 1,470 S PW-29] =978 13.01m
olt}. o] 497}EEe 70 midE 1,440%-1) 2 Aﬂﬁg:ﬂz}
A (s,/Q=0.0022Q +0.030, R*?=0.99) &J&+ o 97+

312 1291 m (Table 4)9} Hl<=abA] Yelt 19, 7097¢
PrA AZE FrHE FOgEEE AT 9

PW-29] AA G AR ko] ol Slejolyt 3}
W ARdE ] Ak feAlaES 71Ee R ARl of g
th 70 m/d= 7087 FFAl 91745 18.07 m (Table 4)
t A9 AR Al =23 oz B 4 7] wE
PW-2¢] ZAA5EE 7090 mP/dE AAE §= Uk
o}

SHA IK-59] 7FEAQ1 =7 OBS-29] Askrelel] wA|
£ 9 gotslr] skl pW-2olA U FFEA S Bt

(Q=71.1 m¥d) IK-50l119] FFA7ks AZ3siict. 2 A%

X
o

et

F'
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Table 6. Drawdown at wells PW-2 and OBS-2 during a pumping test at PW-2 (Q = 71.1 m%/d).

t DTW (PW-2) s DTW (OBS-2) s IK-5 (Pump. time)
(min) (m) (m) (m) (m) (min)

0 1.82 1.365

1 3.55 1.73 1.380 0.015

2 453 271 1.420 0.055

3 5.10 328 1.460 0.095

4 5.45 3.63 1510 0.145

5 5.75 3.93 1.560 0.195

6 5.96 4.14 1.600 0.235

7 6.14 432 1.645 0.280

8 6.26 444 1.680 0315

9 6.35 453 1.710 0.345

10 6.46 4.64 1.740 0375

12 6.51 4.69 1.785 0.420

14 6.80 498 1.830 0.465

16 7.28 5.46 1.875 0.510

18 7.60 578 1.920 0.555

20 7.98 6.16 1.960 0.595

25 8.77 6.95 2.060 0.695

30 9.28 7.46 2.150 0.785

35 9.55 7.73 2.220 0.855

40 9.84 8.02 2.290 0.925

45 10.30 8.48 2.360 0.995

50 10.48 8.66 2415 1.050

55 10.66 8.84 2.460 1.095

60 10.94 9.12 2515 1.150

70 1134 9.52 2.590 1225 76-88
80 11.68 9.86 2.665 1.300

90 11.80 9.98 2.740 1375

100 1227 10.45 2.815 1.450

120 12.68 10.86 2.920 1.555

150 12.86 11.04 3.040 1.675

180 13.10 11.28 3.140 1.775 198-255
210 13.36 11.54 3.230 1.865

240 13.54 11.72 3270 1.905

300 13.92 12.10 3.240 1875 303-321
360 14.00 12.18 3275 1.910

420 14.13 12.31 3270 1.905

480 14.27 12.45 3270 1.905 482-539
600 14.53 12.71 3.390 2.025 656-712
720 1430 12.48 3.440 2.075

840 14.56 12.74 3.435 2.070 879-931
960 14.55 12.73 3.530 2.165 1,098-1,160
1,140 14.58 12.76 3.565 2.200 1,283-1,343
1,320 14.74 12.92 3.660 2.295
1,470 14.83 13.01 3.880 2515 1,443-1,447
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Fig. 5. Determination of T and S from As and t; using semilog
method.
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Fig. 6. Water temperature, DO, and ORP variations for water
from step-drawdown pumping test for the well PW-2.
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Table 7. Water quality data during the step-drawdown pumping test at PW-2.
Q=40 m’/d Q=55 m’/d Q=70 m’d Q=90 m’d Q=132 m’d
t T DO ORP T DO ORP T DO ORP T DO ORP T DO ORP
(min) | (°C) | (mg/L) | (mV) | (°C) | (mg/L) | (mV) | (°C) | (mg/L) | (mV) | (°C) | (mg/L) | (mV) | (°C) | (mg/L) | (mV)
1 132 | 7.96 187 | 133 | 7.92 209 | 13.0 | 8.34 206 | 12.6 | 8.40 205 | 12.5 | 8.68 222
5 132 | 820 190 | 13.3 | 7.93 208 | 13.0 | 8.60 207 | 12.5 | 8.08 206 | 12.5 | 8.48 225
10 133 | 8.10 193 | 13.3 | 7.83 206 | 13.0 | 8.52 205 | 12.7 | 8.08 208 | 124 | 8.19 221
20 133 | 7.51 198 | 13.1 | 8.03 199 | 12.7 | 821 205 | 12.6 | 8.09 207 | 122 | 8.07 234
30 133 | 7.30 204 | 13.1 | 7.70 202 | 12.7 | 825 202 | 12.6 | 8.35 211 | 122 | 7.88 236
40 13.3 7.50 205 | 13.1 8.05 211 | 12.8 8.09 212 | 125 8.52 214 | 12.1 8.01 238
50 13.3 | 7.90 206 | 13.1 | 842 214 | 12.8 | 8.30 205 | 12.5 | 840 217 | 12.1 | 820 239
60 133 | 7.90 206 | 13.1 | 8.34 206 | 12.7 | 8.54 203 | 12.5 | 8.20 217 | 12.1 | 7.87 225
13.5 320 —
* B * ‘ .
b —~ 280 — *
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2 o N e
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Fig. 7. Relationship between pumpinig rate and water tempera- 12'.58 _
ture for the well PW-2. ne
/06\ 12.6 —— .
of vhTt WA FF 12mId ASIE Pl g 124 wmesusees
271852 DOvL AAN HEEE AsE R UsEE ceee e
o AREgel AAske Wgol Ade ANBTFe ] i S
6). SAYFAIEA 4= ORP] WSl P55 42, DO T o 20 50 o
Halel dxE AFHES HoFETh = S 40 mP/dA 2 t(min)

ORP:= 206 mVOlut 53 132 mY/dolE 239 mVE o}
A o] TS s UlaTe ARAlSEOE B
T} 2bsl3bg Q) Ao MR8 AR she HlEo|
AAHE AABIL UthFig. 6).

N7 mYde 2 SrAlole 23 $24WslE 243t
(Table 5). %5 27] 722 12.7°CE HASAGA ] =
7] & 13.3°CHT} B2 ol IAREFAIE Aol AA|
H AERAEA PW2E FYE RS Askre] 9
o2 HRlth BAIGFAIEN S 27 e vEA ¢
BHATAIFY 22 P o] FA] E3laL Al HolA]
T} 1508-5EE 12.1°C2 Pttt A& SRR FA|
DO= %719] 6.9 mg/LolA AlZste] 8.2 mg/L7HA] “d53t
7 72mgl AE2 M-S olEth 28y IFFIL B
T2 A =gt AI7RL AR 15085 E= DO7H
87 mg/= IA F7Fet. % ORPE Wk DOS} H]

Fig. 8. Water temperature, DO, and ORP variations for water
from constant-rate pumping test for the well PW-2.

s3] AT 180 162 mVEE AJRFsle] 9FERAl7bo)
BHTFE EobA 264 mVIEA] EolIth 53] AT
15050 283 mV, 180EH-ElE 300 mVE 7]=3Th(Fig.
7). BT AARAN =gske A7 15085E DO
o} ORP7} Z718h= A& Hol sHAAFR] 90 mY/d o]
Fol FrAlddle sHrUTEe Askr FaeE o=
lated FAg 973kt A T2 AR Ask
7H PW-22 S A4t

IK-5 A|3l¢] 2hE §hego] &2 2102 R b
o] PW-20l1419] @AIFAIR L] FEAHF dAZFETAIR
(Q=117mYd) TEA AN E 63]) =48 AEE A
SR VR R IK-504 % 22 Al7]d] Ask AEE
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ANFBI SHHAEAA AL B EATE B4 A K-
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148 BYLE Eo PW-29] k= ke 109~147 Bg/LE
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A R, Sl e, 72 Ws 35 58 et
ARt

PW-2¢] AJFA] 3| AlF o, ARz, 2515
59 BT A= Al s As g 26.1~
26.5, 28.0~30.0, 33, 58, 71 m% 1T} ) v
A7FatEEe] Aol o8k 40, 55, 70, 90, 132 m/de] %
FHOE 1Y, 708 S FdskEe 247 474, 833,
1291, 20.56, 42.35m2} 6.48, 11.56, 18.07, 28.99, 60.26
mz AAEAT. 117 mP/do2 25087 AAe g k=
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