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Abstract : Areas of Chungyang in Chungcheongnamdo, Cheju island and Georgia in U.S.A. were selected to
calculate their groundwater ages and dispersion parameters using trittum. Piston flow model, Completely
mixing model and Dispersion binomial model which calculate mean residence times, and Dispersion normal
model and Dispersion model(Cg:) which calculate mean residence times and dispersion parameters
simultaneously were applied. Since the input data, trittum concentrations of rainwaters, lack in part, tritium
input function was prepared using the correlation of tritium concentrations of rainwaters of Pohang, Korea and
Ottawa, Canada. Similar results of PFM and DBM reflect the intrinsical similarity of two models, assumption
of low dispersion. The ages of sites of showing relatively higher trittum concentrations than other sites in the
same region were not calculated by CMM. Since the calculations of DNM and DM(Cg) provide the
combination of wide ranges of parameters and groundwater ages, the ranges of dispersion parameters were
narrowed down under the assumption that ages calculated by PFM and DBM are correct. Since large variation
of tritum concentrations of outflows in a same region may reflect the different characteristics of each
groundwater flow regime, using only one specific model on a whole region is not recommended.
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Figure 1. Map of the tunnel in Chungyang area. Open circle in-

dicates the starting point of sampling.
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Table 1. Tritium concentradons of samples and corresponding cal-
culated ages by various models with the ranges of
parameter values for DNM and DM (Chungyang).
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Table 3. Tritium concentrations of samples and corresponding cal-
culated ages by various models with the ranges of paramet-
er values for DNM and DM(Cg:)(Cheju).

A B C D E

Tritum conc.* 1345 1194 21.14 1308 13.59
PEM 174 18d 21d 179 19d

Agess CMM 18d 154 174 259
DBM 18d 17d 21d 1764  18.64d
o(DNM) 26273 28299 17d 28d 27284
D/vx(DM(CFF)) 1.0-11 08-13 04 11 1215

*Unit is TU. D/vx is dispersion parameter(=pe').

Table 2. Tritium concentrations of samples and corresponding cal-
culated ages by various models with the ranges of paramet-
er values for DNM and DM(Chungyang).

A B C D E
Tritium conc.* 18.9 21.1 30.7 279 23.0
PFM 1611 18 204 224 19
Ages CMM  41d 21 d 22
DBM 2019 21 233 2263 19.69d
o(DNM) 23-251d 22-23d 14-153 173 20-21d

D/vx(DM(CFF)) 1.0-15 0.0-1.3 0.1-03 04-05 0.8-1.1
*Unit is TU. D/vx is dispersion parameter(=pe).

Yeilow River(YR8,YR17)

Pole Branch Creek(PBC1,PBC9)
Ward Creek(WC1)

Figure 2. Sampling sites in Georgia.
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&2 A5 #3527 oz FANAA 1644
45570 9) B3 TUDA AL 15718 AR A 196735
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(Figure 3).
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Figure 3. Topographic map of Cheju island with sampling sites,
open circles with numbers.
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Figure 6. Computed tritium concentrations by DNM. Numbers
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(B)Georgia, (C)Cheju.
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Table 4. List of symbols used in two dispersion models.

concentration observed for both injection and detection per-

CRR formed uniformly at the aquifer cross-section

concentration observed for injection as above and detection

CRF in outflowing water(averaged by flow rates)

concentraton observed for both injection and detection av-

CFE eraged by flow rates

concentration observed for injection averaged by flow rates

CF . .
R and detection averaged by the cross-section area
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Figure 7. Computed tritium concentrations by DM(Cge). Numbers
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(B)Georgia, (C)Cheju.
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Figure 8. Comparison of calculated ages of groundwaters by vari-
ous models (A)Chungyang, (B)Georgia, (C)Cheju.

DBMo 2 HE A4td Az HAE A AAARL
ZFFohdE, DNM3} DM(Cee 3ll)oll 93] Alite 939
Aol H&ste] Zt (Aol g ot H D/vxte AL
UL Aot}

Hgel A4, AFEE o=
45T.U.o) 3135 DNMol o)) Aatel 2 A4
o] Hels WL 499 grEo] Fo]x| x| gk, PFM, CMM i}
DBMo|| ofal| Alibsl 17-18Wd9] AAAZE HYof sdets= &
Abal 7l 4=2] M )= DNME) ogho] 2-3d = 26-27d0| 1

o

Lo

56

(Figure 6(a)), DM(Ci)2] D/vx3t2 1.0-1.10)ch(Figure 7(b)).
o714 o9 D/vx= =T (2D/vx)] T A/(Nir, 1964;
Maloszewski and Zuber, 1982)5 WA Ao 3t o] @A
£ WEAF)E o 26-27'3 FHlolnk. Heke] A, B, C, D, EA|
Y FETY F5FaTE AR, 4 2d) o) Axd 9
H 2 A7e hiog AdE o9 D/vxgh& Table 1o FA)
sttt fEe] FAHAV OE AFRT 52 CAPL ogtdd
D/vx3t2 o2 o) AZe &) 22 e Ushya glenz
CAl¥d oz dA=E: 529 AL da ¥ A-R) AgE
L2 AA GAst Q&L vEhdn

ZAote] ARAME, §EF FHAN SolaA e
WC13} PBC1A A9 ogtsl D/vxghe vh2 A A Ao u]s)
v A Ze 7h(14-16\3, 0.1-0.5)2 YEMNA T, 29 A-E
2 o7} 20-250]1 D/vx7} 1.57}A] o)2% BAMS x9lul
YR89] A% D/vx7} 0.3-149] H& HYE »ol=y o ¥y
£ GA o9 DA o HYAA ] AR EA] Zoy &
A ¥ E(YR17, PBC9)9) D/vx3te] #<lel PEM3} DBMS]
o) A vHME F D ek weka 254
I o6& ndEste 1.0-157 & o 333 H92 wod
o] A e] BEAbe] & 9491E, Rose(1993)% o] x| of uf
Bl F7-& SaproliteZ(HF 15 m)o] ALE (A9 $7))2
Agg S YET e Baade dog Aew
A A AT

AF-29 S169] A CMMeol 2siA Aitgl A=(8)e
DNM9l| &34 Alate g2l ¥M2)(1-6.53)2 k7t yloju}x]
vk PEMIDBMS] Aibel] o3t s e]ol] &h3s1ed(5.2-6.213) A4t
g ogte 3-41d0)3L D/vxgkZ Alte] =R gkdt). S459F §
159] DM(Cg)oll 9@ D/vx3t& 1.0-1.52M #2 48
Elili Qo o 149 Hlmy 223ke wolx ogt D/
EE) o'=T’(2D/vx)8} WA S HEAF| A Gt Ynt
Ho R Ao e AdlrE Ao} £85I 2e BF
£ FE AEsEz HAYY ggFur o] A a4
Aoz fetEe] FAx &g Aojeta A& Hew DNMoz
F-E AAE o] A9 ogte ML 1-4d o2 03 o &3
o= Ax BEEE Aotk 3FA1% DM(Creyoll 23 D/vxgk
2 S160] T2 A9 MEFLAEETRT 10-20%2) v 2 F 2
& AolE Yepdd = B3sla AMER ghgron], §459 §
158 D/vx3t& 1.0-1L.52A] o4tz Aelgt d9g &
PO v]Fo] DM(Crdll )2 ATt Gel 2 Lalr|dle A
314 gk 2dolals AlZHT)

ik
ks

kW

g E

1. Al 219 25 DBMo| 2% 3o} PEMo) o Av=
FARSE A= o] DBMAA 7L Eate] 2He Ao H85=
B2 Eate] neHA] ¢k PRMEY T YA EAdo] &
AHg diEel o= AlgEn

2. 38 A9F FE7Y A} UE APERY AE3
& HY%e] CAZF xR0k WCI, PBCIAHE CMMoj
ofsfir At gle FAIE HeERHAET o o] X HE



AEFag ol £ Aoty AP S W B AT
A AEr5e] §F0] CMME] 7HARL, ti5E9] BE Eo] &4 A28
5‘7’\] b3l Aol 2T Wy 2 S 2 fEU AeE
|t FEdPgdTA, 1991, FEAE £ AF, FEEY 4+,

3 DNMﬁr DM(C)& A A ZH Eabelpi 7t 389
3 g9le) 2o AMEY I AAZ e AT ABL At
Hx] gxoh HE4X9F AT SleA Rt A2t PFM,
CMM, DBMo 2R Aag A3 DNM, DM(Cg)o 2%
B Atet 3] Wl ¥3Ect 2322 DNM, DM(Cg)
o2RE AXE o D/vxgke] ®9F PFM, CMM, BMd]
o3 A% HAY AAANRLR AFEY, oo A= o
ot D/vxghs& 78 4 Utk

4. FE59 R AR & HF Cs Ao}
o] WC1, PRC1x 9] o, D/vxZe 59 AGue) ta A
s val e ge YehEg o] AHERE d85HE &
F2o a4 o2 S vs] A $AsE Ae Ye
pul=

5. 91o] Al X1H& A elstm DNM# DM(Cglell SlsiA] #)

2rg o9} D/vxghe] W9l 242F A o] 26-294, 0.8-1.50] 1
Zz|obE= 20-254, 0.2-1.58 viebdth Aoke] A& nopdt

g2 EAY Fog B uf Zx|olx g} go] of X uf
g AL SaprolitciOl] olgk obAlote] Ev)8}eha w9
ost BAFHE B £ gloo], o 2o A] 2] g2 ¥ 5
o] ¥ B}3% o] fr =2 ALRET

6. Ao} A9 /& FEAH Z}E(Sig%?r'—‘,:—y-]], F32, 29
%)E—?—E} ROSC(1993)7]' AAE X3 9HL 15-30doln
B A7g st AL Aetre] 4% 1423902 frA}
ot

7. DM(Cp)oll 98t AFAFe] D/vxgke S169) AEsa

Tzko] 2 A AT 10-20%¢) ¥lnd AL Aol Bt
3L Aike \ QX\ 91, ThE 27" D/vxE 1.0-152
£ Holn ot} AX3HA You 2 DM(Cr)
XIQM 2ol A3k fEEEst W AGdd HLst
AE 71 2do)gta AR H T
Aol % 2t AP} frEF AFFE TR 4
Wots B W (3F) B Bk 50% o)y, Ex|o}
9 AL 20% 0]/\1—) EAR AN E ztzte] FEZY EA
zlo]7l AvtE AL onjalng, 2Ud 7Y A X &
Moz Agslel Aals APl BASHE AMshE AL
vz ghx] & ZloZ Fordr).

o o
rE we &
flo
r-{m

N o ox e o
5
> —
ul

8.
G

il

ot I
12 o

57

KAERI-NEMAC/RR-38/ 91, p.68-78.

Alder, H.L., and Roessler, E.B., 1977, Introduction to pro-
bability and statistics, San Francisco, W. H. Freeman and Com-
pany, p.361-363.

Bear, J., 1972, Dynamic of fluids in porous media, New York,
American Elsevier, 324p.

Davis, G.H., Dincer, T., Florkowski, T, Payne, B.R,, and Gat-
tinger, T. , 1967, Seasonal variations in the triium content of
groundwaters of the Vienna basin, In: Isotopes in Hydrology.
Int.At.Energy Agency (I.A.E.A), Vienna, p.451-473.

Davis, G.H., Lee, Ch.K,, Bradley, E., and Payne, B.R., 1970,
Geohydrologic interpretaton of a volcanic island from en-
vironmental isotopes, J. Hydrol, 57, p.207-231.

Dincer, T., Payne, B.R., Florkowski, T, Martine, C.J., and Tom-
giori, E., 1970, Snow melt runoff from measurements of tri-
tium and oxygen-18, Water Resour. Res., 6, p.110-124.

Eriksson, E., 1958, The possible use of tritium for estimating
groundwater storage, Tellus, 10, p.472-478.

Ferronsky, V.1., and Polyakov, V.A., 1982, Environmental iso-
topes in the hydrosphere, New York, John Wiley & Sons, p.
269-277.

Himmelblau, D.M., and Bischoff, K.B., 1968, Process analysis
and simulation : Deterministic systems, New York, Wiley, 327p.

International Atomic Energy Agency, 1981, Statistical treatment
of environmental isotope data in precipitation, Technical Re-
port series No.206, IAEA, Vienna, 345p.

Kreft, A., and Zuber, A., 1978, On the physical meaning of the
dispersion equation and its solution for different initial and
boundary conditions, Chem. Eng. Sci., 33, p.1471-1480.

Maloszewski, P., and Zuber, A., 1982, Determining the turnover
time of ground water systems with the aid of environmental
tracers, J. Hydrol., 57, p.207-231.

Nir, A., 1964, On the interpretation of trittum age measurcments
of ground water, J. Geophys. Res., 69 (12}, p.2589-2595.

Rose, S., 1993, Environmental tritium systematics of baseflow in
Piedmont Province watersheds, Georgia (USA), J. Hydrol., 143,
p.191-216.

Yurtsever, Y., 1983, Models for tracer data analysis, Technical re-
ports series No.91, IAEA, Vienna, p.381-402.



