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Estimation of Tritium Concentration in the Environment
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Abstract - The periodic safety review of operational nuclear power plants requires that the
plants should keep a well organized environmental monitoring program. The past records of
environment monitoring data were analyzed. and the tritium concentrations of the samples in
the surface and ground water around Kori site were measured. It was shown that the
tritium concentrations around the Kori site were slightly higher than that of natural
background. The change of background tritium concentration was estimated through a
numerical modeling. Two different versions of 7 compartments model - the world and the
northern hemisphere - defined in NCRP-62 were modeled for the global tritium cycling. The
numerical solution of the model was obtained using a computer program, AMBER. The four
cases of tritium source-terms into the atmosphere were considered. The results showed that
the tritium concentration in the surface soil water was higher than that in sea water or
surface stream water. Also, it was shown that the tritium produced by the interaction
between cosmic rays and the gases were the major source of tritium, and the tritium
produced by nuclear weapon test decreased considerably.
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Fig 1. Tritum concentrations around the Kori site. The

concentrations in groundwater and sea water show
slightly higher than those in the average tap water and
east sea water
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Table 1. Tritium concentrations in the samples around Kori site (February 15, 2001).
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Fig. 3. Global tritium cycling model: 7 compartment model! [5).

Table 2. Water volume of each compartment

Compartment World(m') Northern hemisphere(m')
Atmosphere 1.3x10" 65x10"
Surface soil water 37x10" 45%10"
Surface streams and fresh water lakes 126x10" 95%10"
Saline lakes and inland seas 1.04x 10" 1.0x 10"
Deep groundwater 835x 10" 563x 10"
Ocean surface 2.7%10"° 1.16x 10"
Deep ocean 1.29% 10" 553% 10"
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Table 3. Transfer coefficients between the compartments

Transfer coefficients Values(yr )

k12 7638
k21 1.01
k13 461%10™
k31 794x107
k14 796x10°
k4l 481x10°
k15 24.62
k51 129%107
k23 0.438
k26 0.391
k62 2.87x10°
k63 1.20x10™
k64 479%10°
k35 0.238
k57 503%107
K75 124%107
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Fig. 4. Tritum concentrations due to the interactions
between cosmic rays and gases of the upper
atmosphere.

Table 4. Annual release of tritium into the atmosphere
from nuclear weapon tests.

Year Annual releases(Ci)  Year  Annual releases(Ci)
1945 40%10° 1960 7.1%x10°
1946 14X 107 1961 49%10°
1947 0 1962 71x10°
1948 74x%10° 1963 0
1949 0 1964 14%10°
1950 0 1965 1.4x10°
1951 1.1x10° 1966 47x10°
1952 71x10" 1967 20x 10
1953 1.8%10° 1968 39%10"
1954 1.0%10° 1969 20% 10"
1955 78%10° 1970 36%10’
1956 93x10' 1971 52x 10°
1957 64x10" 1972 87x10°
1958 21x10° 1973 1.7%x107
1959 0 1974 39x10°
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Fig. 5. Tritium concentrations due to nuclear weapon
tests.

Table 5. Estimated annual release of tritum from
luminous devices.

Year Annual releases(MCi)

1981 0.16

1982 0.17

1983 03

1984 0.55
1985-2020 0.76
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Fig. 6. Tritium concentrations due to nuclear industries.



Table 6. Annual
nuclear industries.
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Year Annual releases(Ci)  Year

Annual releases(Ci)

1975 41x10" 2000 75%10°
1980 85x10" 2005 12x10°
1985 16x10° 2010 1.4%10°
1990 30%10° 2015 15%10°
1995 50x10° 2020 1.6%10°
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Fig. 8. Contributions to tritium concentrations in surface
stream water from all sources.
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