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CFC and 8Kr for modern groundwater age tracer
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Figure 15.1 Atmospheric mixing ratios of CFC-11, CFC-12, CFC-113, and SFs in North a:%uﬁc and tor ga“zl;;yt: rer:rzosz%taetrll:ealf:)r precipitation in central Switzerland. The vertical
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Sampling and analysis

Benet pump



CFCs in the atmosphere
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» CFC-12 (dichlorodifluoromethane, CCI,F,)
e CFC-11 (trichlorofluoromethane, CCI;F)
e CFC-113 (trichlorotrifluoroethane, C,CI;F,)
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Residence time of GW and spring

water using CFCs In Shiranui,
Kumamoto,Japan
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CFC-12 and recharge year

of aquifer VI in Kanto Plain o <l0am)
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Tritium concentration (T.U.)

10000

1000 |~

100

0.1

Tritium
concentration

86KM-10
NW-640
ALAIK
NW-377
NE-41/

OO0 00 @

CFC Hriip
26.2 )
18.0 4F)
323 %)
163 )
17.6 £F)

" a——n

1940

1950 1960

1970

Year

1980

1990

2000

2008



Tritium concentration (T.U.)

CFCs

10000
Tritium
concentration Hh5 4,
1000 @ NW-640
100 F=--____
10
1 - Moving average
(12 months)
| | I | I |
1940 1950 1960 1970 1980 1990 2000

Year




LUMPED model ®
3

N.N. Ozyurt & C.S. Bayari (2003):
LUMPED: a visual basic code of
lumped-parameter models
for mean residence time analyses
of groundwater systems.
Computers Geosciences, 29, 79-90.
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Fig 1. Structures of models in LUMPED (modified after Levenspiel, 1999).




LumpedETILETED=HDERESHE (2)
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LumpedET ILICKDETEFER (FJF L)
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Membrane gas extraction system

Direction of gas transfer




Degassed ..
water

Membrane
filter

Extracted € ««---
gas (Kr)

® Flow velocity: 24 1/min 99%of dissolved Kr has recovered

@ 10 hour continuous water flow can operate 10,000L of water
which include necessary amount of Kr gas for LSC counting
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DO content to check the efficiency of gas
extraction through membrane filter
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(1) Separation and purification of Kr

1. Kr is collected in charcoal
column at -196 °C

2. Separation of N, and O, at
-80 °C with He flow

3. Purification of Kr with gas
chromatography

Extracted gas
from groundwater

>

Dust filter

i,

Flow meter

Scintillator

Pump

sieve trap trap

Kr trap

Molecular  Charcoal Colummnial ll:

LSC




3. Preparation of counting sample of Kr-85

Scintillator

Peristaltic
Pump

AlBag  Quart vial

(Kr: boiling point—159.2°C
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Groundwater potential during last 30years
at Kanto Plain, Japan (aquifer VI)

1975 1985 1995

(Hayashi,et al., 2007)
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Piezometric level (m b.g.l.)
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Hydraulic head (m a.m.s.l)
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Water type and CFC-12 concentration
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