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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
American air. scale factors are: 100 = 1 Bqm" 3 of air for % Kr 100 % modern for *Ar (equal to 1.67 x 10 Bq

m of air), 100 mefor 4c, and 1000 TU for 3.

Used as refrigeration and air conditioning Kr-85: half life 0.7yr
or spray-gas until 1990 Kr-85 : origin Nuclear power plant,

reprocessing plant



Sampling and analysis
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CFCs in the atmosphere
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Tritium concentration (T.U.)
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Fig 1. Structures of models in LUMPED (modified after Levenspiel, 1999).




Lumped )

] LUMPED - Model Output

Model Parameters

. MODEL : Plug+Bypass Flow Min | Max | Step
Flttlng B Vp-Volume of Pug Comp. 10500 12000/ 500

TRACER : Tritium va-Flow Rate of Plug Comp. 350 | S50

= == _ vb-Flow Rate of Bypazs Cump. 20 ..............
"  sitename
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Case 1
Case 2
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Case 4
Caze S
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Case &
Caze &
Case 10

S0 = =~3085 300

156 2002 2008 g

Observation

Caze1 | Caze 2 | Case 3 | Cased4 | Caze S | Cased | Cazse7 | Cazed | Caze 5 | Casze 10
Vp-Volume of Plug Comp. 10500 10500 11000 11000 11000 10500 10500 11000 11000 11000

va-Flow Rate of Plug Comp. 320 330 540 350 350 520 330 340 350 550
vb-Flow Rate of Bypass Com)| 120 120 120 120 120 100 1040 100 100 100
Difference 4.749 4777 4.805 4.831 4.857 5.005 5.033 5.058 5.082 5105




Lumped

CFC-12

CFC-11,113
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LUMPED - Model OUtpUt

CFC-12)
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85Kr

Kr 85Kr
L) L) Bg/m?
2008.0315 16 [ 12 20 6542 186 0.429ml 1.04=-0.03 2003.94-0.3
0 ,latm
2008.03.14 6 40 5178.9 144 0.34ml 0 1latm 0.65==0.02 1998.4+0.3,-0.4
2008.09.03 2245.7 149 0.055ml 1.08=-0.06 2004.64-0.6
0 ,latm
2008.09.04 21463 358 0.054m| 0.874-0.05 2002.140.7.-0.8
0 ,latm
pH EC ms/m) | ORP (mv) DO (mg/1) 3H(T.U) S180 %o 14C (pMC) CFC-12
6.86 217 - 5.05 2.05-+0.8 -79 101.7 OR.
7.05 215 16 573 214404 -84 - OR.
6.26 42 -57 1.17 -7.4 85.7 OR.
7.51 38 -212 0.14 -6.5 43.9 OR.

2009
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Groundwater potential during last 30years
at Kanto Plain, Japan (aquifer

1975 1985 1995

(Hayashi,et al., 2007)






Water type and CFC-12 concentration
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| caMcos) Type ( )
1 NaHcOsType 200
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[y Na:SO4Type CFC-12 Conc.
NaCl Type (pa/kg) ¢ Spring water
V' Intermidiate \ / * Hot spring water
~ 4 O River water
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