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ABSTRACT

Convergent flow tracer test for 2 m (IW-1 well) and 5 m (IW-2 well) of test scale was conducted at the alluvial aquifer
with high permeability and storativity. Pumping rate for convergent flow tracer test were 2,500 m*/day, and the chloride
tracer of 5kg was instantaneously injected into IW-1 and IW-2 wells. Differences of first arrival time and peak
concentration were analyzed by using the concentration breakthrough curves of chloride. Recovered chloride mass were
analyzed by recovered cumulative mass curves. And, increment and decrement for chloride concentration were analyzed
through chloride concentration versus recovered cumulative mass ratio graphs. Also, increment and decrement ratios of
chloride concentration were estimated through linear regression analyses for increment and decrement intervals of chloride
concentration. Longitudinal dispersivities were estimated by “Converging Radial Flow With Instantaneous Injection”
method using CATTI code. Longitudinal dispersivities estimated by CATTI code were 0.4152 m between pumping well
and TW-1 well, and 3.2665 m between pumping well and IW-2 well. Longitudinal dispersivity was increased according to
far distance from the pumping well. The longitudinal dispersivity according to distance were estimated as 0.21 between
pumping well and TW-1 well, and 0.65 between pumping well and TW-2 well.

Key words : Alluvial aquifer, Convergent flow tracer test, Concentration breakthrough curve, Longitudinal dispersivity,
Scale-dependent dispersion
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Fig. 1. Schematic diagram of radially convergent tracer test.
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Table 1. Designs of injection and pumping wells used tracer tests

FHEE FARAH] =348 Vi F W) e
FRREEE SEAIY (recovery testiell J3ll, AFAlIT=
o]'Zl:/\]@(pumping testell 2J3l AFHEIATH Table 2). A)

HAGSE TN SEAIF o3l AHE FYHEEE
138.5 m/dayo|0H, oJdt 3k =& FEFAS VR &
o} Rpzzol| e th(Freeze and Cherry, 1979). Todd
9} Mays(2005)°l <3P, FQttrSollx] ZFA1T<] 8
Ae 5x10°~5%x 107 A=olt}h Iq-ﬂ-/\‘] B Axz]|dd
A 2D AFATE 2823 x 10724 £ Ao et
et

3.2 FHXNAY = U 8
£ ATl e FHEE
AEL oot At

@ FHEE FHAAAEES 3t 93l WA =943
A=Al AAF U5-8(2,500 m¥/day)yS F3l o3
%ﬂ% FAABHATE. W-130014] - F2218 FUAE 7]

2R Wt =

_E

7t B2 989 #EH9 e XEHE} 6.05m
9} 1418 mO)RoH, IW-2Fox FAR}8H FAAE 7)
ZF BN FYH BSHY T AEHE 6.35m

2} 13.85 mo]Sich

@ FHARNEE Fhol(Chpel o8=NeH, 15 AIF
T 5keo] 7Y (mstantaneous injection) H At F4
A gho] 13] FAFE 50LojeH, FUARES 37
Aeolet.

® BEH(ETRrIAY 5L FFME s
£ Zsigon, dudire €3 Akt o8 Afdt
AEE o83l G0l FEE B3I, FHAAY
Z7elE 108 HeE AEY 3o, W=t
AR Al A3t

Table 2. Hydraulic conductivity and storage coefficient in the
test aquifer

Depth Descrintion Hydraulic Storage
(GL-, m) P conductivity (m/day) coefficient
25~35 Gravel mixed clay 138.5 2.823x107°

Design Depth (GL-, m) Screen interval (GL-, m)  Inner diameter (mm)  Elevation (EL+, m)
Tnjection well IW-1 35 25~35 75 3.978
w-2 35 25~35 75 6.226
Pumping well PW 35 25~35 100 5.860

* GL- : Depth from ground surface.
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Fig. 2. Breakthrough curves of chloride in PW well with injected
in IW-1 and 2 wells.

33. 50|83 M

M T FHEE FHAA G o5 AEd
Bhole] FEo|EZ Mol Fig. 20 Ao} Q. 9
BEEAPIA Gaole] Z7|EBATRS TW-17 9]
A= 302, TW-23F F9 Alolle 907 A% AT
o} gaolle] HuFETgARE BEE W-12 Y
528 737 Fo| 11157 mg/L, TW-23 9] 988 7w}
2ol 101.88 mg/LE BZH YT}

IW-1-3l] HIgY IW-23-& o]83 FZAAE A] PWF
o FAAR] 2I|EEARES ) Axolglon), HusE
Aol o 10mg/L BEEM 2A ekt e, <
89 wiAE=rt oF 85 mg/ll AL AL 7l
HuEEo] Jolm oF 168 F= WS Ao wTH
o 27IEEAREe] Aols dgolxe o|AAR) 2}
Z+ 2m¢ SmEA 2.5810)917] W Eo| ™ (Pang and
Hunt, 2001; Su et al., 2005), 55| z}o)7} A=
o2 FHE AL AFUFEY =& Tl o3 mE
o5 H(advective dispersion)dl] 2J8+ Aot} B A7
A FHE FAGAR 97 sEolEI NN mE
(tailingy= IW-18 9] Al 70%, IW-2F F A 1402
783 Foll veRgon, o= AldulsE i & AHES}
FAIE GellMe] 71 A8 K matrix diffusion)e] 218 A
2 AAETH(Haggerty et al., 2001).

W25 o83 FAHAAIFY] Faole FrolgaA
M= Y F 988 B ARRE E7L, olF 1108
AIAZIAIE 24, olF 110~118 Alo]ol|AE= tha] =
AT 1188 ojF ol st 8z 9] &
110~118% Alojoll o] B4F2l29) gaol sl Wl
o]zl& Foonel 28 e thEE HEGZA
THE QAT FHAAFAIME el v) glon o
< Ad HEZ 40 AReEEe gkt olfa=

o] DERY FHFIN FUEF TN ol FRIE Felia A 21

i W1 - TW-2

b
o

Recovered Cumulative Mass (kg)
oo o S o o o
> o o o o

o
i

]

4
=

0 20 40 60 80 100 120 140 160
Elapsed Time (min)

Fig. 3. Recovered cumulative mass curves of chloride in PW well
with injected in IW-1 and 2 wells.
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Fig. 4. Breakthrough curves of chloride concentration versus
recovered cumulative mass ratio.
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Fig. 5. Linear regression analysis of the chloride concentration versus time for the increment (left) and decrement (right) intervals of

chloride concentration.
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Table 3. Results of linear regression analysis for the increment (left) and decrement (right) intervals of chloride concentration

Concentration trend Injection well Slope Intercept R-squared
Iw-1 0.9165 65.5421 0.9711
Increment
W-2 1.6704 60.8703 0.9935
W-1 -1.1564 165.4339 0.8686
Decrement IW-2(1) -1.0107 202.3807 0.9965
1W-2(2) —0.5896 165.9124 0.9938

Table 4. Input parameters for CATTI code and estimated longitudinal dispersivities

Well no.Longitudinal distance (m)Pumping rate (m*day) Injection mass (kg) Aquifer thickness (m) Longitudinal dispersivity (m)

Iw-1 2 2,500

5 10 04152

Tw-=2 5 2,500

5 10 3.2665

Table 5. Estimated longitudinal dispersivities from adapted other researches

Estimated equation

Longitudinal -dispersivity

References

TW-1 IW-2 IW-1 Iw-2
CATTI Type Curve Matching 04152 3.2665
Arya, 1986 0.177 1.0 0.2932 0.5712
Neuman, 1990 0.0175 L4 0.0481 0.1835
Xu and Eckstein (1:1:1) 1.20 (logL)***® 0.0344 0.4160
Xu and Eckstein (1:1.5:2) 0.94 (logL)*%% 0.0371 0.3583
Xu and Eckstein (1:2:3) 0.83 (logL)**" 0.0458 0.3496
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Fig. 6. Longitudinal dispersivity magnitude and reliability
analysis with tracer test scales (modified by Gelhar et al., 1992).
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