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trajectory analysis by using *’Kr data observed in Tsukuba in 1999. They used Global
Analysis Data (GANAL) compiled by the Japan Meteorological Agency for wind data
analysis. A total of 240 hours backward data (starting at an altitude of 1,500 m, about 850
hPa; 00 UTC) was calculated every 5 days. Figure 4.3(a) illustrates typical examples of the

backward trajectory in winter and Figure 4.3(b) depicts those, respectively.

Figure 4.3 Typical charts of backward trajectory in winter and in summer. The point for
each category is shown on the globe. (a) the chart for 10 days from January 5, 1999. (b) the
chart for 10 days from August 3, 1999. (Hirota et al, 2004, figure 5)

In their analysis the origin of air mass transported to Tsukuba was estimated. The
origins were grouped by four categories centering on Tsukuba, and they introduced the
“Trajectory Index” of air masses to reflect the relative distribution of the global
atmospheric “Kr activity concentrations. This index is defined as a mean of the points
during the sampling period, in which the point on each day is assigned from the category of
the trajectory (Figure 4.3). Since most of the nuclear fuel reprocessing plants are located in

Europe, it is considered that the area classified as category 1 shows the highest

concentrations of K, i.e., the highest point. The areas classified as categories 3 and 4

42



TECHNICAL REPORTS OF THE METEOROLOGICAL RESEARCH INSTITUTE No. 54

show the lowest concentrations of % Kr, i.e., the lowest point. This classification reflects a
latitudinal gradient of the atmospheric ¥Kr activity concentrations, high in the northern air
mass and low in the southern air mass, which is in agreement with the observations
reported by Weiss et al. (1992). We examined the correlation between the “Trajectory
Index” and the observed atmospheric *’Kr activity concentrations and found a good
correlation between them (correlation factor 0.67) was found. Using a linear regression
obtained from this correlation, we estimated “Kr activity concentrations in Tsukuba from
the indexes. Figure 4.4 shows the comparison between the observed ®Kr activity
concentrations and the estimated ones from the indexes in Tsukuba. The result suggests
that the seasonal variation of the atmospheric *’Kr activity concentrations in Tsukuba,
Japan, is mainly controlled by the transport of the air masses with different origins and that
the high concentrations from October to May are attributable to the transport of the

continental air mass directly affected by the European sources.
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Figure 4.4 Comparison between the observed “Kr activity concentrations and the
estimated ones from the “Trajectory Indexes” in Tsukuba in 1999. (Hirota et al., 2004
Figure 6)
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Table 4.2 Weekly atmospheric *Kr activity concentration at Tsukuba during the period
from May 1995 to March 2006.

code start stop Duration ®Kr remark
day Bqm®

BfS 1995.5.1 1995.5.8 7 7.67 +0.06

BfS 1995.5.1 1995.5.8 7 7.78 £0.02

BfS 1995.5.1 1995.5.8 7 7.72 £0.23 *

BfS 1995.5.8 1995.5.15 7 14.20 = 0.06

BfS 1995.5.15 1995.5.22 7 3.28 £0.03

BfS 1995.5.22 1995.5.29 7 6.02 £0.03

BfS 1995.5.29 1995.6.5 6 3.16 £0.03

BfS 1995.6.5 1995.6.12 7 5.03£0.05

BfS 1995.6.5 1995.6.12 7 5.05+0.05

BfS 1995.6.5 1995.6.12 7 4,98 +0.03

BfS 1995.6.5 1995.6.12 7 5.02+0.15 *

BfS 1995.6.12 1995.6.19 6 1.19£0.04

BfS 1995.6.12 1995.6.19 6 1.19+0.01

BfS 1995.6.12 1995.6.19 6 1.19 £0.01 *

BfS 1995.6.19 1995.6.26 7 1.14 +0.01

BfS 1995.6.26 1995.7.3 7 1.11 £0.01
1995.7.3 7 N.A ox

BfS 1995.7.10 1995.7.14 4 1.10£0.01

BfS 1995.7.14 1995.7.18 3 1.12+£0.01

BfS 1995.7.18 1995.7.28 6 1.08 £0.01
1995.7.24 4 *x

BfS 1995.7.28 1995.8.1 3 1.04 £0.01

BfS 1995.8.1 1995.8.7 6 1.03 £0.01

BfS 1995.8.7 1995.8.14 5 1.08 £0.01

BfS 1995.8.14 1995.8.21 7 1.06 £0.01

BfS 1995.8.21 1995.8.28 4 1.04 +0.01

BfS 1995.8.28 1995.9.4 7 1.08 £0.01

BfS 1995.9.4 1995.9.11 7 1.16 £ 0.01

BfS 1995.9.11 1995.9.18 7 1.15+0.00
1995.9.18 7 N.A wx

BfS 1995.9.25 1995.9.25 5 13.60 = 0.10

BfS 1995.9.25 1995.10.9 5 3.60 £0.05

BfS 1995.10.9 1995.10.16 7 6.39 £0.03

BfS 1995.10.16  1995.10.23 4 8.30 £ 0.03

BfS 1995.10.23  1995.10.30 7 1.21£0.01

BfS 1995.10.30  1995.11.6 7 1.26 £ 0.01

BfS 1995.11.6 1995.11.13 7 1.22 £0.01

BfS 1995.11.13 1995.11.20 7 3.11 £0.02

BfS 1995.11.20  1995.11.27 7 1.41£0.01

BfS 1995.11.27  1995.12.4 7 1.28 £0.01

BfS 1995.12.4 1995.12.11 7 1.27 £0.01

BfS 1995.12.11 1995.12.18 7 1.42 +0.00
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Table 4.2 Continued

code start stop Duration ®Kr remark
day Bqm®
BfS 1995.12.18  1995.12.25 7 1.38 £0.01
BfS 1995.12.25  1996.1.1 7 1.26 £ 0.00
BfS 1996.1.1 1996.1.8 7 1.25+0.00
BfS 1996.1.8 1996.1.15 7 1.24 +£0.01
BfS 1996.1.15 1996.1.22 7 1.24+£0.01
BfS 1996.1.22 1996.1.29 7 1.28 £0.01
BfS 1996.1.29 1996.2.5 7 1.29 £ 0.01
BfS 1996.2.5 1996.2.12 7 1.25+0.01
BfS 1996.2.12 1996.2.19 7 1.21 +£0.01
BfS 1996.2.19 1996.2.26 7 1.27 £0.01
BfS 1996.2.26 1996.3.5 7 1.23+£0.01
BfS 1996.3.5 1996.3.12 6 1.24 +£0.01
BfS 1996.3.12 1996.3.19 6 1.27 £0.01
BfS 1996.3.19 1996.3.25 6 1.21+0.01
BfS 1996.3.25 1996.4.2 7 1.19+£0.01
BfS 1996.4.2 1996.4.9 6 1.81+0.02
BfS 1996.4.9 1996.4.16 6 1.31+£0.01
BfS 1996.4.16 1996.4.23 6 4.55+0.02
BfS 1996.4.23 1996.4.30 6 2.93 £0.02
BfS 1996.4.30 1996.5.7 6 1.61 +£0.01
BfS 1996.5.7 1996.5.14 6 7.52 £0.05
BfS 1996.5.14 1996.5.21 6 5.76 £0.03
BfS 1996.5.21 1996.5.28 6 1.16 £0.01
BfS 1996.5.28 1996.6.4 6 2.95+0.01
BfS 1996.6.4 1996.6.10 6 3.11+£0.02
BfS 1996.6.10 1996.6.14 4 4.72 £0.04
BfS 1996.6.14 1996.6.17 3 1.23+0.01
BfS 1996.6.17 1996.6.24 7 1.19+£0.01
BfS 1996.6.24 1996.7.1 7 1.20+0.00
BfS 1996.7.1 1996.7.8 7 1.21+0.01
BfS 1996.7.8 1996.7.15 7 1.14 +0.01
BfS 1996.7.15 1996.7.22 7 1.15+£0.00
BfS 1996.7.22 1996.7.30 7 1.19+0.01
BfS 1996.7.30 1996.8.1 2 1.12+£0.01
BfS 1996.8.1 1996.8.5 4 1.16 £ 0.01
BfS 1996.85 1996.8.12 7 1.15+0.01
BfS 1996.8.12 1996.8.19 7 1.11+£0.01
BfS 1996.8.19 1996.8.26 7 1.19+£0.01
BfS 1996.8.26 1996.9.2 7 1.17+£0.01
BfS 1996.9.2 1996.9.9 7 1.18 £0.01
BfS 1996.9.9 1996.9.16 7 1.20+0.01
BfS 1996.9.16 1996.9.23 7 1.18 £0.01
BfS 1996.9.23 1996.9.30 7 1.64 +£0.01
BfS 1996.9.30 1996.10.7 4 4.74 +0.03
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Table 4.2 Continued

code start stop Duration ®Kr remark
day Bqm®

BfS 1996.10.7 1996.10.15 7 8.85+£0.05
BfS 1996.10.15  1996.10.21 3 4.50 +0.04
BfS 1996.10.21 1996.10.28 7 2.72 £0.01
BfS 1996.10.28  1996.11.5 7 4.05+0.02
BfS 1996.11.5 1996.11.11 6 3.09 £ 0.02
BfS 1996.11.11 1996.11.18 7 1.65+0.04
BfS 1996.11.18  1996.11.25 7 2.50 £0.01
BfS 1996.11.25  1996.12.2 7 1.56 +0.01
BfS 1996.12.2 1996.12.9 7 1.26 £0.01
BfS 1996.12.9 1996.12.16 7 1.25+0.01
BfS 1996.12.16  1996.12.23 7 1.23+£0.01
BfS 1996.12.23  1996.12.25 2 1.22+0.02
BfS 1996.12.25  1997.1.6 2 1.22+0.00
BfS 1997.1.6 1997.1.13 7 1.24+£0.01
BfS 1997.1.13 1997.1.20 7 1.21+0.01
BfS 1997.1.20 1997.1.27 7 1.33+£0.01
BfS 1997.1.27 1997.2.3 7 1.28 £0.01
BfS 1997.2.3 1997.2.10 7 4.82+0.02
BfS 1997.2.10 1997.2.17 7 3.69 +£0.02
BfS 1997.2.17 1997.2.24 4 1.29 +£0.01
BfS 1997.2.24 1997.3.3 7 3.56+0.04

7 N.A

7 N.A

5 N.A
BfS 1997.3.15 1997.3.17 2 1.30+0.01
BfS 1997.3.17 1997.3.24 7 1.30+0.01
BfS 1997.3.24 1997.3.31 7 1.30+0.01
BfS 1997.3.31 1997.4.7 7 1.26 +£0.01
BfS 1997.4.7 1997.4.14 7 1.25+0.01
BfS 1997.4.14 1997.4.21 7 1.29 +£0.01
BfS 1997.4.21 1997.4.28 7 1.26 £0.01
BfS 1997.4.28 1997.5.5 7 1.29 +£0.01
BfS 1997.5.5 1997.5.12 7 1.28 £0.01
BfS 1997.5.12 1997.5.19 7 1.26 +£0.01
BfS 1997.5.19 1997.5.26 7 1.35+0.01
BfS 1997.5.26 1997.6.3 7 1.33+0.01
BfS 1997.6.3 1997.6.9 6 1.30 £ 0.01
BfS 1997.6.9 1997.6.16 7 1.29 +£0.01
BfS 1997.6.16 1997.6.23 7 1.22+£0.01
BfS 1997.6.23 1997.6.30 7 1.28 £0.01
BfS 1997.6.30 1997.7.7 7 1.19+£0.01
BfS 1997.7.7 1997.7.14 7 1.21 +£0.01
BfS 1997.7.14 1997.7.21 7 1.26 £0.01
BfS 1997.7.21 1997.7.28 7 1.28 £0.01
BfS 1997.7.28 1997.8.4 7 1.19+0.01
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Table 4.2 Continued

code start stop Duration ®Kr remark
day Bqm®
BfS 1997.8.4 1997.8.11 4 1.13+£0.01
BfS 1997.8.11 1997.8.18 7 1.18 £ 0.01
BfS 1997.8.18 1997.8.25 7 1.21+£0.01
BfS 1997.8.25 1997.9.1 7 1.24 +£0.01
BfS 1997.9.1 1997.9.8 7 1.16 £0.01
BfS 1997.9.8 1997.9.16 4 1.21 +£0.01
BfS 1997.9.16 1997.9.22 6 1.25+0.01
BfS 1997.9.22 1997.9.29 7 1.30+0.02
BfS 1997.9.29 1997.10.6 4 1.25+0.01
BfS 1997.10.6 1997.10.13 3 1.25+0.01
BfS 1997.10.13  1997.10.20 4 1.31 £0.01
BfS 1997.10.20  1997.10.27 7 1.26 £0.01
BfS 1997.10.27  1997.11.4 6 1.28 £0.01
BfS 1997.11.4 1997.11.10 6 1.31+£0.01
BfS 1997.11.10  1997.11.17 7 1.31+0.01
BfS 1997.11.17  1997.11.25 4 1.34 +£0.01
BfS 1997.11.25  1997.12.1 6 1.34 +0.01
BfS 1997.12.1 1997.12.8 7 1.39+£0.01
BfS 1997.12.8 1997.12.15 7 1.34+0.01
BfS 1997.12.15  1997.12.22 7 1.35+0.01
BfS 1997.12.22  1998.1.5 7 1.36 +0.01
BfS 1998.1.5 1998.1.13 6 1.32+£0.01
BfS 1998.1.13 1998.1.19 6 1.31+£0.01
BfS 1998.1.19 1998.1.26 7 1.32+0.01
BfS 1998.1.26 1998.2.2 7 1.34 +£0.01
BfS 1998.2.2 1998.2.9 7 1.33+£0.01
BfS 1998.2.9 1998.2.16 7 1.30 £0.01
BfS 1998.2.16 1998.2.23 7 1.34+0.01
BfS 1998.2.23 1998.3.2 7 1.28 £0.01
BfS 1998.3.2 1998.3.9 7 1.29 +£0.01
BfS 1998.3.9 1998.3.16 7 1.30 £ 0.01
BfS 1998.3.16 1998.3.23 7 1.33+0.01
BfS 1998.3.23 1998.3.30 7 1.28 £0.01
BfS 1998.3.30 1998.4.6 7 1.28 £0.01
BfS 1998.4.6 1998.4.13 7 1.26 £0.01
BfS 1998.4.13 1998.4.20 7 1.28 £0.01
BfS 1998.4.20 1998.4.27 7 1.26 £0.01
BfS 1998.4.27 1998.5.6 5 1.29 +£0.01
BfS 1998.5.6 1998.5.11 5 1.27 £0.01
BfS 1998.5.11 1998.5.14 7 1.35+0.01
BfS 1998.5.14 1998.5.18 5 1.23+£0.01
BfS 1998.5.18 1998.5.25 7 1.25+0.01
BfS 1998.5.25 1998.6.1 7 1.29 £ 0.01
BfS 1998.6.1 1998.6.2 7 1.26 £0.01
BfS 1998.6.2 1998.6.8 3 1.32+0.01
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Table 4.2 Continued

code start stop Duration ®Kr remark
day Bqm®
BfS 1998.6.8 1998.615 7 1.27 £0.01
BfS 1998.6.15 1998.6.22 7 1.32 +0.01
BfS 1998.6.22 1998.6.29 7 1.21 +£0.01
BfS 1998.6.29 1998.7.6 7 1.20 +£0.01
7 N.A
BfS 1998.7.13 1998.7.21 4 1.27 +0.00
BfS 1998.7.21 1998.7.29 8 1.17£0.01
BfS 1998.7.29 1998.8.3 5 1.18 £0.01
BfS 1998.8.3 1998.8.10 7 1.23+£0.01
BfS 1998.8.10 1998.8.17 7 1.23+0.01
BfS 1998.8.17 1998.8.24 7 1.23+£0.01
BfS 1998.8.24 1998.8.31 7 1.16 £0.01
BfS 1998.8.31 1998.9.7 7 1.21+£0.01
BfS 1998.9.7 1998.9.14 7 1.29+£0.01
BfS 1998.9.14 1998.9.21 7 1.19+0.01
BfS 1998.9.21 1998.9.28 7 1.18 £0.01
BfS 1998.9.28 1998.10.5 7 1.25+0.01
BfS 1998.10.5 1998.10.12 5 1.34 +£0.01
BfS 1998.10.12  1998.10.19 7 1.29 +£0.01
BfS 1998.10.19  1998.10.26 4 1.31 £0.01
BfS 1998.10.26  1998.11.3 7 1.32+0.01
7 N.A
BfS 1998.11.9 1998.11.16 7 1.37+£0.01
BfS 1998.11.16  1998.11.23 7 1.32+0.01
BfS 1998.11.23  1998.11.30 7 1.36 £0.01
BfS 1998.11.30  1998.12.7 7 1.36 +0.01
BfS 1998.12.7 1998.12.14 7 1.35+0.01
BfS 1998.12.14  1998.12.21 7 1.36 +£0.01
BfS 1998.12.21 1998.12.28 7 1.44 +£0.01
BfS 1998.12.28  1999.1.4 7 1.45+0.00
BfS 1999.1.4 1999.1.11 7 1.45+0.01
BfS 1999.1.11 1999.1.18 7 1.41 +£0.01
BfS 1999.1.18 1999.1.25 7 1.30 £ 0.01
BfS 1999.1.25 1999.2.1 7 1.32+0.01
BfS 1999.2.1 1999.2.8 7 1.32+0.01
BfS 1999.2.8 1999.2.15 7 1.34+0.01
BfS 1999.2.15 1999.2.22 7 1.37+0.01
BfS 1999.2.22 1999.3.1 7 1.42 +0.01
BfS 1999.3.1 1999.3.8 7 1.34 +£0.01
BfS 1999.3.8 1999.3.15 7 1.40 +0.01
BfS 1999.3.15 1999.3.23 5 1.33 £0.01
BfS 1999.3.23 1999.3.29 6 1.37+0.01
BfS 1999.3.29 1999.4.5 7 1.41+£0.01
BfS 1999.4.5 1999.4.12 7 1.36 +£0.01
BfS 1999.4.12 1999.4.19 7 1.36 +0.01

48



TECHNICAL REPORTS OF THE METEOROLOGICAL RESEARCH INSTITUTE No. 54

Table 4.2 Continued

code start stop Duration ®Kr remark
day Bqm®
BfS 1999.4.19 1999.4.26 7 1.36 £ 0.01
BfS 1999.4.26 1999.5.3 7 1.40+0.01
BfS 1999.5.3 1999.5.10 7 1.41+£0.01
BfS 1999.5.10 1999.5.17 7 1.39+0.01
BfS 1999.5.17 1999.5.24 7 1.33+0.02
BfS 1999.5.24 1999.5.31 7 1.31+0.01
BfS 1999.5.31 1999.6.7 7 1.35+0.01
BfS 1999.6.7 1999.6.14 7 1.34+0.01
BfS 1999.6.14 1999.6.21 7 1.31+£0.01
BfS 1999.6.21 1999.6.28 7 1.36 +0.01
BfS 1999.6.28 1999.7.5 7 1.27 £0.01
BfS 1999.7.5 1999.7.12 7 1.31+£0.01
BfS 1999.7.12 1999.7.19 7 1.22+£0.01
BfS 1999.7.19 1999.7.26 7 1.24+£0.01
BfS 1999.7.26 1999.8.2 7 1.24 +£0.01
BfS 1999.8.2 1999.8.9 7 1.23+£0.01
BfS 1999.8.9 1999.8.16 7 1.22 +0.01
7 N.A
BfS 1999.8.23 1999.8.30 7 1.26 +£0.01
BfS 1999.8.30 1999.9.6 7 1.26 £0.01
BfS 1999.9.6 1999.9.13 7 1.28 +0.00
BfS 1999.9.13 1999.9.20 7 1.24+£0.01
BfS 1999.9.20 1999.9.27 7 1.30 £0.02
BfS 1999.9.27 1999.9.30 3 1.33+0.01
BfS 1999.9.30 1999.10.1 1 1.38 +£0.07
BfS 1999.10.1 1999.10.2 1 1.36 +0.01
BfS 1999.10.2 1999.10.4 2 1.37+0.01
BfS 1999.10.4 1999.10.12 4 1.47 +£0.01
BfS 1999.10.12  1999.10.18 6 1.35+0.01
BfS 1999.10.18  1999.10.25 4 1.38 +0.01
BfS 1999.10.25  1999.11.1 7 1.39+0.01
BfS 1999.11.1 1999.11.8 7 1.36 +0.01
BfS 1999.11.8 1999.11.15 7 1.44 +£0.01
BfS 1999.11.15  1999.11.22 7 1.38 +£0.01
BfS 1999.11.22  1999.11.29 7 1.33+£0.01
BfS 1999.11.29  1999.12.6 7 1.37+£0.03
BfS 1999.12.6 1999.12.13 7 1.44 £0.00
BfS 1999.12.13  1999.12.20 7 1.42 +0.01
BfS 1999.12.20  1999.12.27 7 1.39 £ 0.01
BfS 1999.12.27  2000.1.3 7 1.37+0.02
BfS 2000.1.3 2000.1.10 7 1.33 £0.01
BfS 2000.1.10 2000.1.17 7 1.40 +0.01
BfS 2000.1.17 2000.1.24 7 1.39 £ 0.01
BfS 2000.1.24 2000.1.31 7 1.33+0.01
BfS 2000.1.31 2000.2.7 7 1.32+0.01
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Table 4.2 Continued
code start stop Duration ®Kr remark
day Bqm®
BfS 2000.2.7 2000.2.14 7 1.33 £0.01
BfS 2000.2.14 2000.2.21 7 1.35+0.01
BfS 2000.2.21 2000.2.28 4 1.50 £ 0.01
BfS 2000.2.28 2000.3.6 7 1.33 £0.01
BfS 2000.3.6 2000.3.13 7 1.39 £0.05
BfS 2000.3.13 2000.3.21 4 1.34 £0.01
BfS 2000.3.21 2000.3.27 6 1.36 £0.03
BfS 2000.3.27 2000.3.31 4 1.36 £0.01
10 N.A

MRI non anti  2000.4.10 2000.4.17 7 1.39+£0.14
MRI non anti  2000.4.17 2000.4.24 7 1.33+0.13
MRI non_anti  2000.4.24 2000.5.1 7 1.38£0.14
MRI non_anti 7 N.A

MRI non_anti  2000.5.8 2000.5.15 7 1.34 £0.08
MRI non anti  2000.5.15 2000.5.22 7 1.34+£0.12
MRI non_anti ~ 2000.5.22 2000.5.29 7 1.24 +0.06
MRI non anti  2000.5.29 2000.6.5 7 1.27 £0.06
MRI non_anti  2000.6.5 2000.6.12 7 1.27 +£0.06
MRI non anti  2000.6.12 2000.6.19 7 1.27+£0.18
MRI non anti  2000.6.19 2000.6.26 7 1.38 £0.09
MRI non anti  2000.6.26 2000.7.3 7 1.26 £0.05
MRI non anti  2000.7.3 2000.7.10 7 2.35+0.09
MRI non_anti ~ 2000.7.10 2000.7.17 7 2.19+£0.08
MRI non anti  2000.7.17 2000.7.24 7 2.85+0.12
MRI non_anti ~ 2000.7.24 2000.7.31 7 1.24 +0.04
MRI non anti  2000.7.31 2000.8.7 7 1.19+0.05
MRI non_anti  2000.8.7 2000.8.14 7 1.20 £ 0.06
MRI non anti  2000.8.14 2000.8.21 7 1.29 +£0.04
MRI non anti  2000.8.21 2000.8.28 7 1.25+£0.04
MRI non anti  2000.8.28 2000.9.4 7 1.27 £0.04
MRI non anti  2000.9.4 2000.9.11 7 1.23£0.04
MRI non anti  2000.9.11 2000.9.18 7 1.29 £ 0.04
MRI non_anti  2000.9.18 2000.9.25 7 1.38 £0.06
MRI non anti  2000.9.25 2000.10.2 7 1.33 £0.04
MRI non_anti  2000.10.2 2000.10.10 8 1.56 £0.05
MRI non anti  2000.10.10  2000.10.16 6 1.37 £0.06
MRI non anti  2000.10.16  2000.10.23 7 1.39 £0.04
MRI non anti  2000.10.23  2000.10.29 6 1.38 £0.05
MRI non anti ~ 2000.10.30  2000.11.6 7 1.35+£0.07
MRI non anti  2000.11.6 2000.11.13 7 1.47£0.03
MRI non anti ~ 2000.11.13  2000.11.20 7 1.48 £ 0.03
MRI non anti ~ 2000.11.20  2000.11.27 7 1.41£0.02
MRI non anti  2000.11.27  2000.12.4 7 1.63 +0.03
MRI non_anti  2000.12.4 2000.12.11 7 1.48 £0.03
MRI non anti  2000.12.11  2000.12.18 7 1.41+£0.03
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Table 4.2 Continued
code start stop Duration ®Kr remark
day Bqm®

MRI non anti  2000.12.18  2000.12.25 7 1.35+0.02
MRI non anti  2000.12.25  2001.1.1 7 1.40 £ 0.02
MRI non_anti 8 N.A

MRI non anti  2001.1.9 2001.1.15 6 1.36 £0.04
MRI non anti ~ 2001.1.15 2001.1.22 7 1.39 £0.04
MRI non anti  2001.1.22 2001.1.29 7 1.39£0.02
MRI non anti  2001.1.29 2001.2.5 7 1.36 £ 0.03
MRI non anti  2001.2.5 2001.2.13 8 1.35+0.03
MRI non anti  2001.2.13 2001.2.19 6 1.34+0.03
MRI non anti  2001.2.19 2001.2.26 7 1.38 £0.04
MRI non anti  2001.2.26 2001.3.5 7 1.37+0.04
MRI non anti  2001.3.5 2001.3.12 7 1.40 £0.02
MRI non anti  2001.3.12 2001.3.19 7 1.66 +0.02
MRI non_anti  2001.3.19 2001.3.26 7 2.01 £0.04
MRI non_anti 7 N.A

MRI non anti  2001.4.2 2001.4.9 7 1.39+0.03
MRI non anti  2001.4.9 2001.4.16 7 2.26 £0.05
MRI non anti  2001.4.16 2001.4.23 7 2.67+0.04
MRI non anti  2001.4.23 2001.5.1 8 6.36 +£0.09
MRI anti 2001.5.1 2001.5.7 6 1.32+0.03
MRI anti 2001.5.7 2001.5.14 7 4.50 £0.09
MRI anti 2001.5.14 2001.5.21 7 2.23 +0.03
MRI_anti 2001.5.21 2001.5.28 7 2.74 £ 0.04
MRI anti 2001.5.28 2001.6.4 7 N.A

MRI anti 2001.6.4 2001.6.11 7 1.36 £0.01
MRI anti 2001.6.11 2001.6.18 7 7.16 £ 0.07
MRI_anti 2001.6.18 2001.6.25 7 1.36 £0.02
MRI anti 2001.6.25 2001.7.2 7 1.32+0.02
MRI_anti 2001.7.2 2001.7.9 7 1.32£0.02
MRI_anti 7 N.A

MRI _anti 2001.7.16 2001.7.23 7 1.29£0.02
MRI anti 2001.7.23 2001.7.30 7 1.34+£0.02
MRI anti 2001.7.30 2001.8.6 7 1.36 £0.03
MRI anti 7 N.A

MRI anti 2001.8.13 2001.8.20 7 1.30 £0.03
MRI anti 2001.8.20 2001.8.27 7 1.32+£0.02
MRI anti 2001.8.27 2001.9.3 7 1.31 £0.02
MRI anti 2001.9.3 2001.9.10 7 1.32+£0.03
MRI anti 2001.9.10 2001.9.17 7 1.32+0.03
MRI anti 2001.9.17 2001.9.25 8 1.38 £0.03
MRI anti 2001.9.25 2001.10.1 6 1.38 £0.01
MRI anti 2001.10.1 2001.10.9 8 1.38 £0.03
MRI anti 2001.10.9 2001.10.15 6 3.39+£0.06
MRI_anti 2001.10.15  2001.10.22 7 5.22+0.09
MRI anti 2001.10.22  2001.10.28 6 1.57£0.03
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Table 4.2 Continued
code start stop Duration ®Kr remark
day Bqm®

MRI_anti 2001.10.29  2001.11.5 7 3.16 £0.05
MRI_anti 2001.11.5 2001.11.12 7 1.44 +£0.02
MRI_anti 2001.11.12  2001.11.19 7 1.76 £ 0.04
MRI_anti 2001.11.19  2001.11.26 7 1.49 +£0.02
MRI_anti 2001.11.26  2001.12.3 7 2.42+0.04
MRI_anti 2001.12.3 2001.12.10 7 1.38 £0.03
MRI_anti 2001.12.10  2001.12.17 7 1.40+£0.03
MRI_anti 7 N.A
MRI_anti 2001.12.24  2001.12.31 7 1.47+£0.03
MRI_anti 2001.12.31  2002.1.7 7 1.46 £0.03
MRI_anti 2002.1.7 2002.1.14 7 1.41 +£0.04
MRI anti 2002.1.14 2002.1.21 7 1.45+£0.04
MRI_anti 2002.1.21 2002.1.28 7 1.49 £0.04
MRI anti 2002.1.28 2002.2.4 7 1.48 £0.05
MRI_anti 2002.2.4 2002.2.12 8 1.44 +£0.04
MRI_anti 2002.2.12 2002.2.18 6 1.48 £0.04
MRI_anti 2002.2.18 2002.2.24 6 1.47 £0.05
MRI_anti 2002.2.25 2002.3.4 7 1.48 £0.05
MRI_anti 2002.3.4 2002.3.11 7 1.45+0.03
MRI_anti 2002.3.11 2002.3.18 7 1.46 £0.04
MRI_anti 2002.3.18 2002.3.25 7 1.68 £0.05
MRI_anti 2002.3.25 2002.4.1 7 1.60 + 0.04
MRI anti 2002.4.1 2002.4.8 7 4.67+0.11
MRI_anti 2002.4.8 2002.4.15 7 7.75+0.19
MRI_anti 2002.4.15 2002.4.22 7 1.57 £0.04
MRI_anti 2002.4.22 2002.4.29 7 4.01 £0.13
MRI_anti 2002.4.29 2002.5.6 7 1.37 £0.05
MRI_anti 2002.5.6 2002.5.13 7 1.47 £0.04
MRI_anti 2002.5.13 2002.5.20 7 9.15+0.21
MRI_anti 2002.5.20 2002.5.27 7 7.04+0.17
MRI_anti 2002.5.27 2002.6.3 7 1.77 £0.05
MRI_anti 2002.6.3 2002.6.10 7 1.42 +£0.04
MRI_anti 2002.6.10 2002.6.17 7 7.67+£0.21
MRI_anti 2002.6.17 2002.6.24 7 3.49+0.12
MRI_anti 2002.6.24 2002.7.1 7 1.42+0.03
MRI_anti 2002.7.1 2002.7.8 7 1.33+£0.04
MRI_anti 2002.7.8 2002.7.15 7 1.31+£0.03
MRI_anti 7 N.A
MRI_anti 2002.7.22 2002.7.29 7 1.30 £ 0.04
MRI_anti 2002.7.29 2002.8.5 7 1.26 £0.03
MRI_anti 2002.8.5 2002.8.12 7 1.29 £0.04
MRI anti 2002.8.12 2002.8.19 7 1.31+£0.03
MRI_anti 2002.8.19 2002.8.26 7 1.36 £0.03
MRI_anti 2002.8.26 2002.9.2 7 1.30£0.03
MRI_anti 2002.9.9 2002.9.17 7 1.33+£0.03
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Table 4.2 Continued
code start stop Duration ®Kr remark
day Bqm®

MRI_anti 2002.9.17 2002.9.24 7 1.42+0.03
MRI_anti 2002.9.24 2002.9.30 6 1.42 +0.04
MRI_anti 2002.9.30 2002.10.5 5 1.32+0.03
MRI_anti 2002.10.7 2002.10.15 8 1.38+0.04
MRI_anti 2002.10.15  2002.10.22 7 1.40+£0.03
MRI_anti 2002.10.22  2002.10.28 6 3.86+0.10
MRI_anti 2002.10.28  2002.11.5 8 1.72 £0.05
MRI_anti 2002.11.5 2002.11.11 6 2.35+0.06
MRI_anti 2002.11.11  2002.11.18 7 1.47 £0.04
MRI_anti 2002.11.18  2002.11.25 7 1.46 +0.04
MRI_anti 2002.11.25  2002.12.2 7 1.48 £0.04
MRI anti 7 N.A
MRI_anti 2002.12.9 2002.12.16 7 1.54 +0.04
MRI anti 2002.12.16 2002.12.24 8 1.46 +£0.04
MRI_anti 2002.12.24  2002.12.31 7 1.50 £ 0.04
MRI anti 7 N.A
MRI_anti 7 N.A
MRI_anti 2003.1.14 2003.1.20 6 1.44 £0.04
MRI_anti 2003.1.20 2003.1.27 7 1.47 +0.04
MRI_anti 2003.1.27 2003.1.27 7 1.44 £0.04
MRI_anti 2003.2.3 2003.2.10 7 1.46 +0.04
MRI_anti 2003.2.10 2003.2.17 7 1.45+0.04
MRI anti 2003.2.17 2003.2.24 7 1.40£0.03
MRI_anti 2003.2.24 2003.3.3 7 1.40£0.03
MRI_anti 2003.3.3 2003.3.10 7 1.42+£0.04
MRI_anti 2003.3.10 2003.3.17 7 1.44 +£0.04
MRI_anti 2003.3.17 2003.3.24 7 1.49 +£0.04
MRI_anti 2003.3.24 2003.3.31 7 1.40 £ 0.03
MRI_anti 2003.3.31 2003.4.7 7 1.44 +£0.04
MRI_anti 2003.4.7 2003.4.14 7 1.42+0.03
MRI_anti 2003.4.14 2003.4.21 7 1.42+0.03
MRI_anti 2003.4.21 2003.4.28 7 1.48 £ 0.04
MRI_anti 2003.4.28 2003.5.6 8 1.49 +£0.04
MRI_anti 2003.5.6 2003.5.12 6 1.44 +0.04
MRI_anti 2003.5.12 2003.5.19 7 1.51 £0.04
MRI_anti 2003.5.19 2003.5.26 7 1.52+0.04
MRI_anti 2003.5.26 2003.6.2 7 1.50 +£0.05
MRI_anti 2003.6.2 2003.6.9 7 1.51+0.04
MRI_anti 2003.6.9 2003.6.16 7 1.47+£0.03
MRI_anti 2003.6.16 2003.6.23 7 1.41+0.03
MRI_anti 2003.6.23 2003.6.30 7 1.40 £0.02
MRI anti 2003.6.30 2003.7.7 7 1.41+£0.02
MRI_anti 2003.7.7 2003.7.14 7 1.42+0.03
MRI_anti 2003.7.14 2003.7.22 8 1.44+0.02
MRI_anti 2003.7.22 2003.7.28 6 1.40£0.02
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Table 4.2 Continued
code start stop Duration ®Kr remark
day Bqm®

MRI_anti 2003.7.28 2003.8.4 7 1.39+£0.02
MRI_anti 2003.8.4 2003.8.11 7 1.33+£0.02
MRI_anti 2003.8.11 2003.818 7 1.40 £0.02
MRI_anti 2003.8.18 2003.8.25 7 1.37 £0.02
MRI_anti 2003.8.25 2003.9.1 7 1.34+£0.03
MRI_anti 2003.9.1 2003.9.8 7 1.39+£0.03
MRI_anti 2003.9.8 2003.9.16 8 1.34+£0.03
MRI_anti 2003.9.16 2003.9.22 6 1.79 £0.02
MRI_anti 2003.9.22 2003.9.29 7 3.71 £0.04
MRI_anti 2003.9.29 2003.10.6 7 3.75+£0.06
MRI_anti 2003.10.6 2003.10.14 8 433 +£0.05
MRI anti 2003.10.14  2003.10.20 6 1.44+0.01
MRI_anti 2003.10.20  2003.10.27 7 5.91 +£0.06
MRI_anti 2003.10.27  2003.11.4 8 2.53+0.03
MRI_anti 2003.11.4 2003.11.10 6 2.95+0.03
MRI_anti 2003.11.10  2003.11.17 7 4.28 +£0.04
MRI_anti 2003.11.17  2003.11.25 8 1.48 £0.01
MRI_anti 2003.11.25  2003.12.1 6 1.44+0.01
MRI_anti 2003.12.1 2003.12.8 7 1.45+0.01
MRI_anti 2003.12.8 2003.12.15 7 1.46 £0.01
MRI anti 2003.12.15  2003.12.22 7 1.48£0.03
MRI_anti 2003.12.22  2003.12.26 4 1.48 £0.01
MRI anti 10 N.A
MRI_anti 2004.1.5 2004.1.13 8 1.51+£0.02
MRI_anti 2004.1.13 2004.1.19 6 1.49+£0.01
MRI_anti 2004.1.19 2004.1.25 6 1.53+0.01
MRI_anti 2004.1.26 2004.2.2 7 3.01 £0.04
MRI_anti 2004.2.2 2004.2.9 7 1.92+£0.01
MRI_anti 2004.2.9 2004.2.16 7 1.69 +£0.01
MRI_anti 2004.2.16 2004.2.21 5 1.59+£0.01
MRI_anti 2004.2.23 2004.3.1 7 2.58£0.03
MRI_anti 2004.3.1 2004.3.8 7 1.72 +£0.02
MRI_anti 2004.3.8 2004.3.15 7 1.66 +£0.03
MRI_anti 2004.3.15 2004.3.22 7 2.16 £0.02
MRI_anti 2004.3.22 2004.3.29 7 1.51+£0.02
MRI_anti 2004.3.29 2004.4.5 7 1.86 £0.02
MRI_anti 2004.4.5 2004.4.12 7 2.01 £0.02
MRI_anti 2004.4.12 2004.4.19 7 2.63 £0.02
MRI_anti 2004.4.19 2004.4.26 7 1.49+£0.01
MRI_anti 2004.4.26 2004.5.3 7 1.83£0.02
MRI_anti 2004.5.3 2004.5.11 8 1.47+£0.03
MRI anti 2004.5.11 2004.5.17 6 2.73+£0.03
MRI_anti 2004.5.17 2004.5.24 7 5.45+0.06
MRI_anti 2004.5.24 2004.5.31 7 1.57+0.03
MRI_anti 2004.5.31 2004.6.7 7 1.54+£0.03
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Table 4.2 Continued
code start stop Duration ®Kr remark
day Bqm®
MRI_anti 2004.6.7 2004.6.14 7 1.47+£0.03
MRI_anti 2004.6.14 2004.6.21 7 1.49+0.01
MRI_anti 2004.6.21 2004.6.28 7 1.40 £0.02
MRI_anti 2004.6.28 2004.7.5 7 1.45+0.02
MRI_anti 2004.7.5 2004.7.12 7 1.38 £0.02
MRI_anti 2004.7.12 2004.7.20 8 1.43 +£0.01
MRI_anti 2004.7.20 2004.7.26 6 1.40£0.02
MRI_anti 2004.7.26 2004.8.2 7 1.39 £ 0.01
MRI_anti 2004.8.2 2004.8.9 7 1.39+£0.02
MRI_anti 2004.8.9 2004.8.16 2 1.44 +0.01
MRI_anti 2004.8.16 2004.8.23 4 1.43£0.01
MRI anti 2004.8.23 2004.8.30 7 1.46 £0.01
MRI_anti 2004.8.30 2004.9.6 7 1.40£0.01
MRI_anti 2004.9.6 2004.9.13 7 1.41+0.01
MRI_anti 2004.9.13 2004.9.21 7 1.46 +£0.01
MRI_anti 2004.9.21 2004.9.27 8 1.47 £0.01
MRI_anti 2004.9.27 2004.10.4 7 1.47 £0.01
MRI_anti 2004.10.4 2004.10.12 8 2.32+0.02
MRI_anti 2004.10.12  2004.10.18 6 7.12+0.06
MRI_anti 2004.10.18  2004.10.25 7 4.51+£0.03
MRI anti 2004.10.25  2004.11.1 7 5.74 £ 0.04
MRI_anti 2004.11.1 2004.11.8 7 1.48 £0.01
MRI_anti 2004.11.8 2004.11.15 7 3.70 £0.03
MRI_anti 2004.11.15  2004.11.22 7 2.27+0.02
MRI_anti 2004.11.22  2004.11.29 7 1.45+0.01
MRI_anti 2004.11.29  2004.12.6 7 1.52+0.01
MRI_anti 2004.12.6 2004.12.13 7 1.55+0.02
MRI_anti 2004.12.13  2004.12.20 7 1.54+£0.01
MRI_anti 2004.12.20  2004.12.24 4 1.57£0.01
MRI_anti 2004.12.24  2005.1.4 11 1.52+0.01
MRI_anti 2005.1.4 2005.1.11 7 1.45+0.02
MRI_anti 2005.1.11 2005.1.17 6 1.51+£0.02
MRI_anti 2005.1.17 2005.1.24 7 1.50 £0.01
MRI_anti 2005.1.24 2005.1.31 7 1.51+0.01
MRI_anti 2005.1.31 2005.2.7 7 1.52+0.01
MRI_anti 2005.2.7 2005.2.14 7 2.59+0.03
MRI_anti 2005.2.14 2005.2.21 7 2.44+0.03
MRI_anti 2005.2.21 2005.2.28 7 3.20+0.03
MRI_anti 2005.2.28 2005.3.7 7 1.49+£0.01
MRI_anti 2005.3.7 2005.3.14 7 9.83 +£0.08
MRI_anti 2005.3.14 2005.3.22 8 6.21 £0.05
MRI anti 2005.3.22 2005.3.28 6 1.64+0.01
MRI_anti 2005.3.28 2005.4.4 7 1.52+0.01
MRI_anti 2005.4.4 2005.4.11 7 1.78 £0.02
MRI_anti 2005.4.11 2005.4.18 7 3.61 £0.03
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code start stop Duration ®Kr remark
day Bqm®
MRI_anti 2005.4.18 2005.4.25 7 4.33+0.03
MRI_anti 2005.4.25 2005.5.2 7 1.55+0.01
MRI_anti 2005.5.2 2005.5.9 7 1.53 £0.01
MRI_anti 2005.5.9 2005.5.16 7 3.42+0.03
MRI_anti 2005.5.16 2005.5.23 7 2.91+0.02
MRI_anti 2005.5.23 2005.5.30 7 447 +0.05
MRI_anti 2005.5.30 2005.6.6 7 1.49+£0.01
MRI_anti 2005.6.6 2005.6.13 7 1.49 +0.01
MRI_anti 2005.6.13 2005.6.20 7 1.47+£0.01
MRI_anti 2005.6.20 2005.6.27 7 1.45+0.01
MRI_anti 2005.6.27 2005.7.4 7 1.41+£0.01
MRI anti 2005.7.4 2005.7.11 7 1.44+0.02
MRI_anti 2005.7.11 2005.7.19 8 1.44 +£0.01
MRI_anti 2005.7.19 2005.7.25 6 1.47£0.02
MRI_anti 2005.7.25 2005.8.1 7 1.41+£0.01
MRI_anti 2005.8.1 2005.8.8 7 1.37+£0.01
MRI_anti 2005.8.8 2005.8.15 7 1.40+0.01
MRI_anti 2005.8.15 2005.8.22 7 1.40£0.02
MRI_anti 2005.8.22 2005.8.29 7 1.41+0.02
MRI_anti 2005.8.29 2005.9.5 7 1.43 £0.02
MRI_anti 2005.9.5 2005.9.12 7 1.40 +£0.02
MRI_anti 2005.9.12 2005.9.20 18 1.40 £0.02
MRI anti 2005.9.20 2005.9.26 6 1.43+£0.02
MRI_anti 2005.9.26 2005.10.3 7 1.51+£0.03
MRI_anti 2005.10.3 2005.10.7 4 1.55+0.02
MRI_anti 2005.10.7 2005.10.17 10 2.42+0.02
MRI anti 2005.10.17  2005.10.24 7 2.50 +0.03
MRI_anti 2005.10.24  2005.10.31 7 5.11 £0.05
MRI_anti 2005.10.31  2005.11.7 7 2.24+0.02
MRI_anti 2005.11.7 2005.11.14 7 1.57+0.02
MRI_anti 2005.11.14  2005.11.21 7 3.38+0.04
MRI_anti 2005.11.21  2005.11.28 7 3.03+0.04
MRI_anti 2005.11.28  2005.12.5 7 1.80 £0.02
MRI_anti 2005.12.5 2005.12.12 7 1.58+0.02
MRI_anti 2005.12.12  2005.12.19 7 1.53 £0.02
MRI_anti 2005.12.19  2005.12.26 7 1.52+0.02
MRI_anti 2005.12.26  2006.1.4 9 1.50 £ 0.02
MRI_anti 2006.1.4 2006.1.10 6 1.46 +0.02
MRI_anti 2006.1.10 2006.1.16 6 1.51+£0.02
MRI_anti 2006.1.16 2006.1.23 7 1.52+0.02
MRI_anti 2006.1.23 2006.1.0 7 1.62 +£0.02
MRI_anti 2006.1.30 2006.2.6 7 1.51+0.02
MRI_anti 2006.2.6 2006.2.13 7 1.62 +0.02
MRI_anti 2006.2.13 2006.2.20 7 2.99+£0.03
MRI_anti 2006.2.20 2006.2.27 7 8.19+0.08
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code start stop Duration ®Kr remark
day Bqm®

MRI_anti 2006.2.27 2006.3.6 7 3.18£0.03

MRI anti 2006.3.6 2006.3.13 7 1.52+0.02

*mean of two or more measurements
** minican was empty

4.2 Results in Tsukuba and Chiba during the technical transfer

The collection of the air samples in Tsukuba (MRI) and in Chiba (JCAC) from January
2006 has been started according to the technical transfer schedule. At the beginning, the air
samples were collected only in Tsukuba. On the other hand, the air sampling in Chiba has
been started at the end of February 2006 after the sampling unit was transferred to Chiba.

In order to guarantee the continuity of the data for the atmospheric *’Kr activity
concentration in Japan, the air samples both in Tsukuba and in Chiba were collected for
one month in April 2006, and the atmospheric *Kr activity concentrations were compared
with each other. The results of to the atmospheric *’Kr activity concentration at two
sampling points are presented in Table 4.3 and Fig. 4.5.

When we compared the atmospheric “Kr activity concentration in Tsukuba and that in
Chiba when Tokai plant was not operating, the atmospheric *’Kr activity concentration in
Tsukuba (1.48-1.41 Bq m” in Jan., 2006) coincided with that in Chiba (1.47-1.48 Bq m” in
May, 2006) within the counting error. The finding concluded that no significant difference
exiated between the atmospheric *Kr activity concentrations in Chiba and that in Tsukuba,

although Chiba is located 60 km from Tsukuba.
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Table 4.3 Atmospheric *’Kr activity concentration in Tsukuba and in Chiba

code start stop Duration ®Kr activity
in days concentration
In Bq m>
Tsukuba Chiba

MRI 2006.1.5 2006.1.10 5 1.49 +0.01 -
MRI 2006.1.18  2006.1.25 7 1.49 +0.01 -
MRI 2006.1.25  2006.2.1 7 1.48 £ 0.01 -
MRI 2006.2.1 2006.2.8 7 1.49 +0.01 -
MRI 2006.2.8 2006.2.15 7 1.61 +£0.01 -
MRI 2006.2.28  2006.3.7 7 - 2.24+0.02
MRI 2006.3.7 2006.3.14 7 1.49+0.01
MRI 2006.3.14  2006.3.22 8 1.85+0.02
MRI 2006.3.22  2006.3.28 6 2.04+0.02
MRI 2006.3.28  2006.4.4 7 1.53+0.01
MRI 2006.4.4 2006.4.11 7 2.29+40.02  1.59+0.01
MRI 2006.4.11  2006.4.17 6 3.01+0.03  2.03+0.02
MRI 2006.4.17  2006.4.24 7 2.84+0.02  1.56+0.01
MRI 2006.4.24  2006.5.2 8 1.64+0.01
MRI 2006.5.2 2006.5.6 4 1.48+0.04
MRI 2006.5.11  2006.5.15 4 1.47+0.04
MRI 2006.5.15  2006.5.23 8 1.46+0.02
MRI 2006.5.23  2006.5.30 7 1.48+0.02
JCAC 2006.5.30  2006.6.6 7 1.47+£0.02
JCAC 2006.6.6 2006.6.13 7 1.49+0.02
JCAC 2006.6.13  2006.6.20 7 1.42+0.02
JCAC 2006.6.20  2006.6.28 8 1.44+0.02
JCAC 2006.6.28  2006.7.3 5 1.40+0.03
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Figure 4.5 Temporal variation of atmospheric **Kr activity concentration in Tsukuba and in
Chiba

Compared with the background level (1.5 Bq m™) of the atmospheric **Kr in Japan
(Tsukuba), relatively high *’Kr activity concentrations in Tsukuba and Chiba were
observed from March to April 2006. The air samples were collected both in Tsukuba and in
Chiba during three weeks from the beginning of April 2006, and the observed
concentrations of the atmospheric *’Kr in Tsukuba were generally higher than those in
Chiba. The reason why the concentration of the atmospheric *’Kr became higher than
background level is considered to be the influence of the operation of the nuclear fuel
reprocessing plant at Tokai, which is located about 60 km northeast of Tsukuba. Although
the transport of *Kr from Tokai to sampling sites depends on the meteorological conditions
(wind direction and wind velocity), previous analysis (Igarashi et al., 2000) revealed that
the discharged *’Kr by the reprocessing of spent nuclear fuel caused temporal increase of
the atmospheric *’Kr activity concentration in Tsukuba. In addition, the reason why the

concentrations of the atmospheric ¥Kr in Tsukuba were higher than those in Chiba is
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explained by the difference of the distances of two sampling sites from the reprocessing
plant at Tokai. Since Chiba is located about 100 km away from Tokai, it was expected that
the influence on the atmospheric *Kr activity concentrations in Chiba due to the *Kr

release from the Tokai nuclear reprocessing plant would be less than that in Tsukuba.

4.3 Atmospheric **Kr activity concentrations in Aomori

The operation of the large-scale nuclear fuel reprocessing plant started in April 2006 at
Rokkasho, Aomori in northern area of the Honshu Island. As a result, a significant amount
of ¥Kr will be released into the atmosphere. Therefore, it is important to know the
background level of the atmospheric *’Kr activity concentration in Aomori before the
operation of the plant. We continuously collected weekly air samples at Aomori (40° 49’ N,
140° 45’ E) during the period from June 2003 to March 2006.
The temporal variation of the *’Kr activity concentration in surface air in Aomori is
showen in Fig. 4.6. The *’Kr activity concentrations in Aomori in June to December 2003
were 1.38 to 1.58 Bq m™, those in 2004 were 1.39 to 1.66 Bq m™, those in 2005 were 1.39
to 1.66 Bq m™ and those in January to March 2006 were 1.50 to 1.77 Bq m™, respectively.
The atmospheric ¥’Kr activity concentrations in Aomori were generally slightly higher than
those in Tsukuba. The *’Kr cactivity oncentration in Aomori showed a seasonal change
with high in winter and low in summer as observed in Tsukuba. During this period, the

$Kr activity concentration in both Aomori and Tsukuba gradually increased.
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Figure 4.6 Background **Kr activity concentration observed at Tsukuba and Aomori during 2003
to 2005 (Geochemical Res. Dep., MRI, 2005, pages 36, Figure 2)

4.4 ¥Kr activity at several sites in Japan

In order to clarify the spatial distribution of the atmospheric *’Kr activity concentrations
in Japan, we collected air samples at six stations of Japan during the period from 1995 to
2001. However, the data of the atmospheric *Kr in the six stations (Table 4.4), except
Tsukuba, are scant. Therefore we introduced normalized *Kr activity concentrations. All
the background data observed from 1995 to 2001 at all the stations in Japan were
normalized to the concentration level of 2001 taking into account the annual growth rate of
0.03 Bq m™ yr''; this enabled us to obtain information about the spatial distribution of the
background atmospheric *Kr activity concentrations regardless of the annual variations.
Figure 4.7 depicts the seasonal variations of the normalized atmospheric “Kr activity
concentrations in Tsukuba together with those observed at the six stations over the
Japanese islands. As shown in Fig. 4.7, the atmospheric *Kr activity concentrations from
February to March at the stations of Wak-kanai, Sapporo, Osaka and Ishigaki were at the

same levels as those in Tsukuba. On the other hand, a few data obtained in December in
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Sapporo and Ishigaki seem to be different from those in Tsukuba, which is explained as
follows. Since Sapporo is at a higher latitude than Tsukuba, it was covered in early winter
by the continental air mass directly affected by European sources. Therefore the *Kr
activity concentrations in Sapporo were higher than in Tsukuba in December. On the other
hand, Ishigaki, at a lower latitude than Tsukuba, was still covered by the Pacific air mass
with lower *Kr; thus the ®Kr activity concentrations in Ishigaki were lower than in
Tsukuba. It is suggested that the atmospheric *Kr activity concentrations in early winter in
Japan reflect global-scale latitudinal gradient (Weiss et al., 1992). On the other hand, in

winter to early spring, Japanese islands were covered by the continental air mass.

Table 4.4 Sampling locations and related information.

Station Location Sampling period Frequency of sampling  Height of intake

Tsukuba 36.05°N, 140.13°E 1 week every week 40 m
Sapporo 43.06°N, 141.33°E 3 days once a year 17.2m
Ishigaki 24.33°N, 124.16°E 3 days once a year 5.7m
Wakkanai 45.41°N, 141.68°E 2 hours once a year 10.6 m
Sendai 38.26°N, 140.90°E 2 hours once a year 389 m
Osaka 34.68°N, 135.52°E 2 hours once a year 92.6 m
Fukuoka 33.58°N, 130.38°E 2 hours once a year 17.1 m
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Figure 4.7 Seasonal variation of the atmospheric *’Kr activity concentrations at all stations
in Japan. Data were obtained for the period from 1995 to 2001. All data were normalized to
the concentration levels of 2001 on the assumption of an annual growth rate of 0.03
Bgq'm~-yr'. (Hirota et al., 2004, Figure 7)
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Appendix 1 Chromatogram of the system
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Figure A.2 Expanded chromatogram of containing Kr fraction in coarse separation of Kr
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Appendix 2 Program of the system
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10'**************************************************************************

20" ** KB ET AT LAGCCTa s T A ok
30 'k No ITEM No ITEM No ITEM ok
40 ' ** 1 9 17 ok
50 ' 2 10 18 ok
60 ' ** 3 11 19 SV6 ok
70 ' 4 VI(10-VALVE) 12 SVl 20 STDSVI ok
80 ' *x* 5 HH V2 13 SV2 21  STDSV2 ok
90 ' 6 V3 14 SV3 22  STDSV3 ok
100 ' ** 7 KRAEFMHH v4 15 Sv4 23 PUMP ok
110" #* 8 KEENTH VS 16 SV5 24  GM EYiaz i ve *x
120'** kk
130 ' ** FOR C-R7APlus Verl.l *x
140 ' ** Shimadzu Corporation *x
150 ' ** Create 2006/06/20 T.KOMAKI ok
160 ' ** Update 2006/08/04 T.KOMAKI ok

170'*************************************************************************

300 CLR ,48000,8192

310 GOSUB 50000:REM Bl 41 oD & 5

320 GOSUB 30000:REM 17—}yt—y" (GRIEBEMR) HiiA

330 GOSUB 30200:REM z7-}yt—=y" (7 (AJBEFR) FeiA

340 GOSUB 52000:REM #JH1fE D FiiA

350 KEY%=014EH:GOSUB 25000:GOSUB 27000:REM PRG-102A Ity 774V DFiIA
400 CLS:RESTORE 550:LPE=6:LN=0:TMSET=1:GOSUB 13500
410 MES$(0)=STR$(ANS)

420 TF ME$(0)="1" THEN 8600

430 IF ME$(0)="2" THEN GOSUB 14500:G. 15000

440 IF ME$(0)="3" THEN 5000:REM 2006/08/04

450 IF ME$(0)="4" THEN 600

460 IF ME$(0)="5" THEN 19000

470 IF MES$(0)="6" THEN 500

500 CLS:GOSUB 25000:LOCATE 20,8:P. "fL#) 2 54 ICIERUNF —A2# L T 72 &V, "mEND
550 DATA "k k*k P AT LGCA=2— hkk"

560 DATA "W > 7V AGHT" " KEHE T A 34T

570 DATA"GME B GHIE"," A > T F v R"

580 DATA "#JHARE","#& T

600'-- AT F LA

610 CLS:RESTORE 700:LPE=3:LN=0:TMSET=1:GOSUB 13500
620 MES$(1)=STRS$(ANS)

630 IF ME$(1)="1" THEN 8000

640 IF MES$(1)="2" THEN 8600

650 IF MES$(1)="3" THEN 400

700 DATA " AVTFF VAR = 2 — "

710 DATA "B/L— 7 ND A X e, e & e & 72 L

720 DATA "#& 1"

1300 ' FALEE (EHETS)

1310 RELAY 12,0FF:RELAY 13,0FF:RELAY 15,0N:REM SV1 OFF SV2 OFF SV4 ON
1320 BTM=TM(0):MSG=1:GOSUB 9000:REM {5

1330 IF ABORTFLG=1 THEN 400

1340 RELAY 12,0N:RELAY 13,0N:REM SV1 ON SV2 ON
1350 BTM=TM(2):MSG=3:GOSUB 9000:REM

1360 IF ABORTFLG=1 THEN 400

1370 GOSUB 1600:CLS:X=20:Y=2:REM ek T Tt -7 3%
1380 RESTORE 1500:FOR =0 TO 3:READ PI$(I):NEXT I

1390 LOCATE X,Y+2:P. SPC(SW):LOCATE X,Y+2:P. PI$(0)
1400 LOCATE X,Y+4:P. SPC(SW):LOCATE X,Y+4:P. PI$(1)
1410 LOCATE X,Y+6:P. SPC(SW):LOCATE X,Y+6:P. PI$(2)
1420 LOCATE X,Y+8:P. SPC(SW):LOCATE X,Y+8:P. PI$(3)
1430 G. 1700

1500 DATA "V > 7V OEFENAKE T LE L, "

S

i

st
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1510 DATA "R # % FTICEA LT ZE N, "

1520 DATA " AT L T A X — N LE9, "

1530 DATA "F 45548120, F7F—2MML T 72E0n, "
1600 '----- WTE -7

1610 FOR I=1 TO 3

1620 BEEP 10:FOR K=1 TO 120:NEXT K

1630 NEXT I

1640 BEEP 300

1650 RETURN

1700 '---- Af—MEFHLER

1710 CHK%=KEY%

1720 IF CHK%=0096H THEN 400

1730 IN 5,A%:A=FLT((A% AND OFH)+SR%(A%,4)*0AH)

1740 IF A=1 THEN 1760

1750 G. 1710

1760 S.DATE$=DATES:S.TIME$=TIMES:FLAG=1

1770 GOSUB 2000:REM  FJ1ff)

1780 START 1:WAIT 6:KEY%=014CH:WAIT 2:KEY%=009BH:WAIT 2:KEY%=0DH:WAIT 2:GOSUB 1900
1785 IF RT(1)=10 AND FLAG=1 THEN KEY%=014CH:COPY ,1:FLAG=2
1790 IF (FIX%(STATUS(1)) AND 1H)=0H THEN 1785

1800 GOSUB 8400:REM [HI—7" ph/

1810 RELAY 7,0N:REM V4 ON

1820 BTM=40:MSG=8:GOSUB 9000:RELAY 7,0FF:REM V4 OFF

1830 IF TRSFLG=1 THEN OPEN TRS 1

1840 GOSUB 3100:REM &% /74T B A H BELy b

1850 GOSUB 3600:REM Z3#7 HEEZ" )/ 7ob R8T )

1860 GOSUB 3300:REM E#H /AT IREE = # —

1870 FF=FF+1:GOSUB 52000:GOSUB 27000:G. 400

1900 - 3 EUsbraos

1910 CLS:X=20:Y=2

1920 LOCATE X,Y+2:P. "p BT 24772 > CWVE 3, "

1930 LOCATE X,Y+4:P. "o#i#& TE T LIE O BB ZE N, "
1950 RETURN

2000 '-- Kr 55 B 53 HrE)

2010 PI$(0)="=*** Kr 43 IR53 M7 ***":PI§(1)="2 % — | HIF"

2020 SDT$=S.DATES$[1,2]+"4E"+S.DATE$[4,5]+" A "+S.DATES$[7,8]+" H "
2030 STM$=S.TIMES$[1,2]+"%"+S. TIME$[4,5]+" /"

2040 LPRINT PIS$(0):

2050 LPRINT PI$(1);SPC(3);SDT$;SPC(3);STM$

2060 LPRINT

2100 RETURN

2500 '---  FEBOMT

2510 KEY%=014EH:CLS:X=20:Y=4:RESTORE 2700:FOR 1=0 TO 3:READ PI$(I):NEXT I
2520 LOCATE X,Y:P. SPC(SW):LOCATE X,Y:P. PI$(0)

2530 FOR I=1 TO 2

2540  LOCATE X,Y+I+2:P. SPC(SW):LOCATE X,Y+I+2:P. PI$(I+1)
2550 NEXT I

2560 KN%=KEY %

2570 IF KN%=0000H THEN 2560

2580 IF KN%=0020H THEN 2800

2590 IF KN%=0096H THEN GOSUB 52000:GOSUB 27000:G. 400:REM 2006/08/04
2600 G. 2560

2700 DATA "k Kk FEHE T A0 Hok k"

2710 DATA "#E(ii R TEX - H A=A X —ZHL T &, "
2720 DATA "FWi 554121, F7HF—Z2ML T EE0, "
2800 '--- FEE S HT

2810 IF TRSFLG=1 THEN OPEN TRS 1

2820 BTM=40:MSG=6:GOSUB 9000

2830 GOSUB 3100:REM 5% 4347 B 44 H Bty |

2840 GOSUB 3600:REM 4341 HEE7 W/ hrybh G 0T )

78



TECHNICAL REPORTS OF THE METEOROLOGICAL RESEARCH INSTITUTE No. 54

2850 GOSUB 3300:REM 543 HTIREEE = % —

2860 GOSUB 52000:GOSUB 27000:G. 400:REM 2006/08/04
2900 " HHrF-ALER

2910 st%=KEY%

2920 IF st%=0096H THEN ED=1

2950 RETURN

3100 ' FEEHTRED T ¥ & )Lv ) p=—-fEDEIA

3110 S.TIMES=TIMES$:S.DATE$=DATES$

3150 RETURN

3300 --- FEEIHTIRIEE =4 —

3310 X=15:Y=4:FLAG=1

3320 IF TRSFLG=1 THEN START#] 1I:WAIT 3:KEY%#1=014CH:WAIT 2:KEY%#1=009BH:WAIT
2:KEY%#1=0DH

3330 RELAY 8,0N:WAIT 3:RELAY 16,0N:RELAY 19,0N:REM V5 ON SV5 ON SV6 ON
3340 CLS:LOCATE X,Y:P. "t T A i3 Hr & 4770 > CW\vES, "
3350 LOCATE X,Y2:P. "OH#& T ETLIEL S BELLIZ&E N, "
3360 IF TRSFLG=1 AND RT#1(1)=20 AND FLAG=1 THEN COPY#1 ,1:FLAG=2:REM 2006/08/04
3370 IF (FIX%(STATUS#1(1)) AND 1H)=1H THEN 3410

3380 KN%=KEY %

3390 IF KN%=0000H THEN 3360

3400 G. 3360

3410 RELAY 8,0FF:REM V5 OFF

3420 IF TRSFLG=1 THEN CLOSE TRS 1

3450 RETURN

3600 --- AT HEE Vo h GRS BT D

3610 IF ME$(0)="1" THEN GOSUB 3700:GOSUB 3800

3620 IF ME$(0)="2" THEN GOSUB 3700:GOSUB 3900

3650 RETURN

3700 '-- AT HEF V7T VEANE 7T IVE

3710 IF TRSFLG=0 THEN 3750

3720 SDT$#1=S.DATES$[1,2]+"4E"+S.DATE$[4,5]+" H "+S.DATES$[7,8]+" H "
3730 STM$#1=S.TIMES$[1,2]+"I#"+S. TIMES$[4,5]+" 45"

3750 RETURN

3800 ' #v7° VA HT I

3810 IF TRSFLG=0 THEN 3870

3820 PI$(1)="A % — | HHEE"

3830 B$#1=PI$(1)

3840 LPRINT#1 "¥-> 7' )L A7 A 454"

3850 LPRINT#1 B$;SPC(3);SDTS$;SPC(3);STM$

3860 LPRINT#1

3870 RETURN

3900 '-- STD Z3 A

3910 IF TRSFLG=0 THEN 3970

3920 PI$(1)="A % — |k HI"

3930 B$#1=PI$(1)

3940 LPRINT#1 "FEUE AT A 43 H7"

3950 LPRINT#1 B$;SPC(3);SDT$;SPC(3);STM$

3960 LPRINT#1

3970 RETURN

4000 '-- FHEEHT

4010 CLS:X=20:Y=4

4020 RESTORE 4200:FOR =0 TO 3:READ PIS(I):NEXT I

4030 LOCATE X,Y:P. SPC(SW):LOCATE X,Y:P. PI$(0)

4040 FOR I=1 TO 2

4050 LOCATE X,Y+I+1:P. SPC(SW):LOCATE X,Y+I+1:P. PIS(I)
4060 NEXT I

4070 LOCATE X,Y+5:P. SPC(SW):LOCATE X,Y+5:P. PI$(3)
4080 AYP=Y+6:GOSUB 14000

4090 CLS:IF ANS$="Y" THEN 4400

4100 G. 600

4200 DATA "Jkk  FAIESHT  Hdokk"
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4210 DATA "MV 1 DEAANS Y TN T A HEAL IZE N
4220 DATA "— &%, MV 1Z2FEbL TN

4230 DATA "FHEESHT ATV E T 0, "

4400 '--- FRIEESHT

4410 S.DATE$=DATES$:S.TIME$=TIME$

4420 LOAD F "@FILE1",1

4430 GOSUB 2000:REM 1l

4440 START 1:WAIT 6

4450 WAIT STOP 1:REM 77" b/ T4 H

4460 G. 600

5000 '--- BEV=7" PNF 7" T 253 HT (A= MERR) 2006/08/04

5010 CLS:X=20:Y=4

5020 RESTORE 5200:FOR 1=0 TO 1:READ PI$(I):NEXT I

5030 LOCATE X,Y:P. SPC(SW):LOCATE X,Y:P. PI$(0)

5040 LOCATE X,Y+2:P. SPC(SW):LOCATE X,Y+2:P. PI$(1)

5050 AYP=Y+3:GOSUB 14000

5060 CLS:IF ANS$="Y" THEN GOSUB 5500

5070 GOSUB 52000:GOSUB 27000:G. 400

5200 DATA "%k % GMEBGHIT **k*k"

5210 DATA "ML — 7R L £ 0 "

5500 '-—- BAL—TTER (B G B GHIE) 2006/08/04

5510 CLS:X=20:Y=2

5520 RELAY 6,0N:WAIT 3:RELAY 7,0N:REM V3 V4 ON

5530 BTM=40:MSG=8:GOSUB 9000:REM }yt—y" #R

5540 RELAY 7,0FF:REM V4 OFF

5550 CLS:LOCATE X,Y+2:P." GM#% B GHIlEH "
5560 LOCATE X,Y+4:P."GME B GUIE =& T T 5HEICIE, AXN—AF—Z2H LTI, "
5570 KN%=KEY%

5580 IF KN%=0000H THEN 5570

5590 IF KN%=0020H THEN 5610

5600 G. 5570

5610 RELAY 6,0FF:REM V3 OFF

5650 RETURN

7000 - BAN=7" PNV Wb AT (A - MR

7010 CLS:X=20:Y=4

7020 RESTORE 7200:FOR 1=0 TO 3:READ PI$(I):NEXT I

7030 LOCATE X,Y:P. SPC(SW):LOCATE X,Y:P. PI$(0)

7040 FOR 1=1 TO 2

7050 LOCATE X,Y+I+1:P. SPC(SW):LOCATE X,Y+I+1:P. PIS(I)
7060 NEXT I

7070 LOCATE X,Y+5:P. SPC(SW):LOCATE X,Y+5:P. PI$(3)

7080 AYP=Y+6:GOSUB 14000

7090 CLS:IF ANS$="Y" THEN 7500

7100 GOSUB 52000:GOSUB 27000:G. 400:REM 2006/08/04

7200 DATA "%k %k /L —7NDOH TV H Z5H Sk k"
7210 DATA "MV 2 DA QNS TN AZEAL 280, "
7220 DATA "—EME#. MV 22 b LT &N, "

7230 DATA "% > F L2 PEB L ETh, "

7500 '-- FHIV—TFINDY TV T A5

7510 RELAY 23,0N:REM fEEEH V7" ON

7520 BTM=30:MSG=5:GOSUB 9000:REM [fV—7" fEBs R
7530 RELAY 23,0FF:WAIT 5

7540 IF TRSFLG=1 THEN OPEN TRS 1:WAIT 3:START#1 1:RELAY 8,0N:
7550 CLS:X=15:Y=2:LOCATE X,Y:P. "F§# H A 3 {172 > C\EFT, "
7560 LOCATE X,Y+2:P. "W TE CLIEL K BRELLZE W, "
7570 IF TRSFLG=0 THEN WAIT 6:G. 7590

7580 IF (FIX%(STATUS#1(1)) AND 1H)=0H THEN 7580

7590 RELAY 8,0FF:WAIT 6

7600 IF TRSFLG=1 THEN CLOSE TRS 1

7610 G. 600
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8000 '--- [FHN—7" A h Pt

8010 CLS:X=20:Y=4

8020 RESTORE 8150:FOR I=0 TO 1:READ PI$(I):NEXT I

8030 LOCATE X,Y:P. PI$(0)

8040 LOCATE X,Y+2:P. PI$(1)

8050 AYP=Y+3:GOSUB 14000

8060 CLS:IF ANS$="Y" THEN GOSUB 8200

8070 G. 600

8150 DATA "Sk %k [H/IL—THND A X i dokok"

8160 DATA "B/ — 7 IND A & Ui Z 4TV FE 35"

8200 '--- PHN-7" A eis

8210 CLS:RELAY 6,0FF:RELAY 16,0FF:RELAY 19,0FF:REM V3 OFF SV5 OFF SV6 OFF 2006/08/04
8220 RELAY 14,0N:RELAY 5,0FF:REM SV3 ON V2 OFF

8230 RELAY 8,0FF:WAIT 10:RELAY 23,0N:REM V5 OFF PUMP ON

8240 CLS:BTM=20:MSG=4:GOSUB 9000

8250 RELAY 23,0FF:WAIT 3:REM PUMP OFF

8260 RELAY 14,0FF:REM SV3 OFF

8300 RETURN

8400 '--- PHI—=7" p/ABHE

8410 CLS:RELAY 6,0N:WAIT 5:RELAY 7,0FF:RELAY 8,0FF:REM V3 ON V4 OFF V5 OFF
8420 RELAY 5,0FF:RELAY 16,0FF:REM V2 OFF SV5 OFF

8430 RELAY 23,0N:REM PUMP ON

8440 CLS:BTM=30:MSG=5:GOSUB 9000:

8450 RELAY 23,0FF:WAIT 10:REM PUMP OFF

8500 RETURN

8600 "--- JRAFEHEX 72 L OfeiR

8610 CLS:X=20:Y=4

8620 RESTORE 8700:FOR 1=0 TO 1:READ PI$(I):NEXT I

8630 LOCATE X,Y:P. SPC(SW):LOCATE X,Y:P. PI$(0)

8640 LOCATE X,Y+2:P. PIS(1)

8650 AYP=Y+3:GOSUB 14000

8660 CLS:IF ANS$="Y" THEN GOSUB 8800:G. 8680

8670 IF ME$(0)="1" THEN 400

8675 IF ME$(0)="4" THEN 600:REM 2006/08/04

8680 IF MES$(0)="1" THEN 1300

8690 IF ME$(0)="4" THEN 600:REM 2006/08/04

8700 DATA "s Kk k JEAEE OREX 2L Kk k"

8710 DATA "M OB & 72 L 24T\ E 40

8800 '--- JRAEEREXTIL

8810 CLS:X=20:Y=4:RESTORE 8950:FOR 1=0 TO 2:READ PI$(I):NEXT I

8820 RELAY 12,0N:RELAY 13,0N:RELAY 15,0N:REM SV1 SV2 ON SV4 ON
8830 LOCATE X,Y:P. PI$(0)

8840 IF ME$(0)="1" THEN LOCATE X,Y-+2:P. PI$(1)

8850 IF ME$(0)="4" THEN LOCATE X-10,Y+2:P. PI$(2):REM 2006/08/04

8860 KN%=KEY%

8870 IF KN%=0000H THEN 8860

8880 IF KN%=0020H THEN 8900

8890 G. 8860

8900 RELAY 12,0FF:RELAY 13,0FF:REM SV1 SV2 OFF

8910 RETURN

8950 DATA "%k JEAEE OREX72L Kk k"

8960 DATA "IEfE # Bt 21T, ARN—AF =% L T Z& N, "
8970 DATA "B DR & 12 LA T 258101, AN—AXF—2 ML T EE N, "
9000 - Fyt—y" JLEf

9010 RESTORE 9400:FOR I=0 TO 11:READ PI$(I):NEXT I

9020 CLS:X=10:Y=2:PM=8: ABORTFLG=0

9040 IF MSG=1 THEN LOCATE X+5,Y+2:P. SPC(SW):LOCATE X+5,Y+2:P. PI$(0):LOCATE X+5,Y+6:P.
SPC(SW):LOCATE X+5,Y+6:P. PI$(PM+3)

9050 IF MSG=2 THEN LOCATE X+5,Y+2:P. SPC(SW):LOCATE X+5,Y+2:P. PI$(1)
9060 IF MSG=3 THEN LOCATE X+5,Y+2:P. SPC(SW):LOCATE X+5,Y+2:P. PI$(2)
9070 IF MSG=4 THEN LOCATE X+5,Y+2:P. SPC(SW):LOCATE X+5,Y+2:P. PI$(3)
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9080 IF MSG=5 THEN LOCATE X+5,Y+2:P. SPC(SW):LOCATE X+5,Y+2:P. PI$(4)
9090 IF MSG=6 THEN LOCATE X+5,Y+2:P. SPC(SW):LOCATE X+5,Y+2:P. PI$(5)
9100 IF MSG=7 THEN LOCATE X+5,Y+2:P. SPC(SW):LOCATE X+5,Y+2:P. PI$(6)
9110 IF MSG=8 THEN LOCATE X+5,Y+2:P. SPC(SW):LOCATE X+5,Y+2:P. PI$(7)
9200 FOR I=BTM TO 1 STEP -1

9210 LOCATE X+5,Y+4:P. PIS(PM)

9220 LOCATE X+5+LEN(PIS(PM))+1,Y+4:P. SPC(10)

9230 IF MSG=1 OR MSG=2 OR MSG=3 OR MSG=8 THEN LOCATE X+6+LEN(PIS(PM)),Y+4:P.
L;SPC(1);PIS(PM+1)
9240 IF MSG=4 OR MSG=5 OR MSG=6 OR MSG=7 THEN LOCATE X+6+LEN(PIS(PM)),Y+4:P.

I;SPC(1);PI$(PM+2)

9250 CHK%=KEY%

9260 IF MSG=1 OR MSG=2 OR MSG=3 OR MSG=8 THEN WAIT 1
9270 IF MSG=4 OR MSG=5 OR MSG=6 OR MSG=7 THEN WAIT 60
9280 IF CHK%=0020H THEN I=0:ABORTFLG=1:

9290 NEXT I

9300 RETURN

9400 DATA "W o )L H ADPEMEHF T« « « o "

9410 DATA "{EHES A DEHPTF « » - o "

9420 DATA "V T /LI ZAPHERE T 1%, FFORERRICd -« - o

9430 DATA "BI/L—FND A X Wb T, « « « ="

9440 DATA "L — 7 WY o TV ARHEF T, o« 0 - o

9450 DATA "EfEE S LPTT, - -« -

9460 DATA "IffEE AR Td, o 0 o

9470 DATA "Rtk « « - -0

9480 DATA "7% 1) IF[H]","#0"," 73"

9490 DATA "¥ o 7V AP BT OGE 121, AR—AF—Z ML TIZE N, "
10000 '--- SAMPLE 7nvMIRI(H Y /72 L)

10010 IF CRPN$="0" THEN GOSUB 10100

10020 IF CRPN$="1" THEN GOSUB 10300

10050 RETURN

10100 '-- J& fgtHE O A

10110 FOR I=1 TO 2

10120 FORK=1TO9

10130 FORMAT(I,K)=0
10140  NEXTK
10150 NEXT I

10160 FORMAT(1,1)=1:FORMAT(1,4)=2
10170 FORMAT(2,1)=1:FORMAT(2,4)=2
10200 RETURN

10300 '-- 7uv bR 0

10310 FOR I=1 TO 2

10320 FORK=1TO9

10330 FORMAT(LK)=0
10340  NEXTK
10350 NEXT I

10360 FORMAT(1,1)=1:FORMAT(1,3)=2:FORMAT(1,4)=3
10370 FORMAT(2,1)=1:FORMAT(1,3)=2:FORMAT(2,4)=3
10400 RETURN

10500 '--- STD 7u<bEIRI(H Y /72 1)

10510 IF CRPN$="0" THEN GOSUB 10600

10520 IF CRPN$="1" THEN GOSUB 10800

10550 RETURN

10600 '-- & fFFHE D 7

10610 IF TRSFLG=0 THEN 10700

10620 FOR K=1TO 9

10630 FORMAT#1(1,K)=0

10640 NEXT K

10650 FORMAT#1(1,1)=1:FORMAT#1(1,4)=2

10700 RETURN

10800 '-- 7uv hEI &
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10810 IF TRSFLG=0 THEN 10900
10820 FOR K=1 TO 9

10830 FORMAT#1(1,K)=0

10840 NEXT K

10850 FORMAT#1(1,1)=1:FORMAT#1(1,3)=2:FORMAT#1(1,4)=3
10900 RETURN

13500 '- ¥-4LEE(T])

13510 FOR 1=0 TO LPE:READ PI$(I):NEXT I

13520 CLS:CLOSE:KI%=KEY%:LOCATE 20,4:P. PI$(0)

13530 FOR I=1 TO LPE

13540 LOCATE 20,5+L:P. I;":";SPC(1);PI$(I)

13550 NEXT I

13560 LOCATE 20,7+LPE:P. &R &5 "

13570 IF LN=1 THEN LOCATE 20,9+LPE:P. " "
13580 ANS=1:CONSOLE ,,,0:GOSUB 13900

13590 KI%=KEY %

13600 IF OPTIONS$(1,1)<>"3" THEN 13590

13610 IF TMSET=1 THEN LOCATE 50,3:P. DATES;" ":TIMES$

13620 IF KI1%=0H THEN 13590

13630 IF KI%<>8AH THEN 13670

13640 LOCATE 20,ANS+5:P. ANS;":";SPC(1);PI$(ANS):IF ANS<LPE THEN 13660
13650 ANS=LPE:GOSUB 13900:G. 13590

13660 ANS=ANS+1:GOSUB 13900:G. 13590

13670 IF K1%<>89H THEN 13710

13680 LOCATE 20,ANS+5:P. ANS;":";SPC(1);PI$(ANS):IF ANS>1 THEN 13700
13690 ANS=1:GOSUB 13900:G. 13590

13700 ANS=ANS-1:GOSUB 13900:G. 13590

13710 IF KI%<>0DH THEN 13730

13720 OPEN:CLS:RETURN

13730 IF KI%<31H OR K1%>39H THEN BEEP 50:G. 13590

13740 IF VAL(CHRS$(K1%))>LPE THEN BEEP 50:G. 13590

13750 LOCATE 20,ANS+5:P. ANS;":";SPC(1);PI$(ANS)

13760 ANS=VAL(CHR$(K1%)):GOSUB 13900:G. 13590

13900 CONSOLE ,,68:LOCATE 20,ANS+5:P. ANS;":":SPC(1);PI$(ANS)
13910 LOCATE 36,7+LPE:P. ANS:CONSOLE , 4

13920 RETURN

14000 REM YES,NO #7° V-

14010 A.YES$="1F\ \":A.NOS$="\ "\ » 2 ":REV=1:KI%=KEY%

14020 CONSOLE ,,68:LOCATE 28,AYP:P. A.YES$:CONSOLE , 4
14030 LOCATE 35,AYP:P. A.NO$

14040 K1%=KEY %:IF KI%=0H THEN 14040

14050 IF OPTIONS$(1,1)<>"3" THEN 14040

14060 IF KI1%<>87H AND KI%<>88H THEN 14100

14070 IF REV=2 THEN 14090

14080 LOCATE 28,AYP:P. A.YES$:CONSOLE ,,68:LOCATE 35,AYP:P. A.NO$:CONSOLE ,,4:REV=2:G. 14040
14090 LOCATE 35,AYP:P. ANO$:CONSOLE ,,68:LOCATE 28,AYP:P. A.YES$:CONSOLE ,,4:REV=1:G. 14040
14100 IF KI%<>0DH THEN BEEP 50:G. 14040

14110 IF REV=1 THEN ANS$="Y"

14120 IF REV=2 THEN ANS$="N"

14130 OPEN

14140 RETURN

14500 '--- A/ PEVEHERS 2006/08/04

14510 CLS:X=20:Y=4

14520 RESTORE 14700:FOR I=0 TO 3:READ PI$(I):NEXT I

14530 LOCATE X,Y:P. PI$(0):LOCATE X+4,Y+1:P. PI$(1)

14540 AYP=Y+2:GOSUB 14000

14550 CLS:IF ANS$="Y" THEN MTWASH=1:G. 15000

14560 IF ANS$="N" THEN MTWASH=0

14580 CLS:LOCATE X,Y:P. PI$(2)

14590 LOCATE X,Y+2:P. PI$(3):

14600 AYP=Y+3:GOSUB 14000

14610 CLS:IF ANS$="Y" THEN 16000
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14620 GOSUB 52000:GOSUB 27000:G. 400:REM 2006/08/04

14700 DATA "HEHEH A 3HTHE T 15, "

14710 DATA "Fi/L— 7 ND A B e Zfge it TITU £ 90"
14720 DATA " 2 UE T RSy AT "

14730 DATA "FEEAE T 25547 % Bth L & 2"

15000 '--- £EHETT 2 S5 4T

15010 REM GOSUB 25000:REM RELAY ALL RESET

15030 CLS:X=15:Y=2:

15040 RESTORE 17200:FOR 1=0 TO 3:READ PI$(I):NEXT I

15050 LOCATE X,Y:P. PI$(0):

15060 LOCATE X,Y+2:P. PIS(1):LOCATE X+LEN(PIS(1))+2,Y+2:
15070 OPEN LINE INPUT:CUR ON

15080 IF (TRSF%(0) AND 1H)=0H THEN 15080

15090 INPUT CLDTS$

15100 CLOSE LINE INPUT:CUR OFF

15110 CDT$=CLDT$:GOSUB 17900:REM DATE 17—Fry/

15120 IF DTERR=1 THEN CLDT$="":G. 15060

15125 CLDT$=CDT$

15130 LOCATE X,Y+3:P. PI$(2):LOCATE X+LEN(PI$(2))+2,Y+3:
15140 OPEN LINE INPUT:CUR ON

15150 IF (TRSF%(0) AND 1H)=0H THEN 15150

15160 INPUT CLTM$

15170 CLOSE LINE INPUT:CUR OFF

15180 CTM$=CLTMS$:GOSUB 17300:REM TIME 17—Fxy/

15190 IF TMERR=1 THEN CLTMS$="":G. 15130

15200 A$=CLTMS$:GOSUB 17700:

15210 GOSUB 17600:STDTM$=HHS$+":"+MM$

15220 LOCATE X,Y+5:P. SPC(SW):LOCATE X,Y+5:P. PI$(3)
15230 AYP=Y+6:GOSUB 14000

15240 CLS:IF ANS$="Y" THEN 15300

15250 G. 400:REM 2006/08/04

15300 KEY%=014EH:CLS:

15310 LOCATE X,Y:P. "HI{EDIREZ"

15320 LOCATE X,Y+2:P. "3%3%3%  HrApREfirhc97, sk
15330 LOCATE X,Y+4:P. "§EHE 0 A 434 B4 H ";SPC(3); CLDTS$[1,2];" A ";CLDTS$[4,5];" H "
15340 LOCATE X,Y+6:P. "t 77 2 7347 B ha ke 2] ";SPC(3);STDTM$[ 1,2]; "I ";STDTM$[4,5];" 43"
15350 LOCATE X,Y+8:P. "F i 255121k, F7HF—&2fML TS0, "
15360 LOCATE X+25,Y:P. DATES;SPC(3); TIME$

15370 IF DATES$[4,8]=CLDT$ THEN 15410

15380 GOSUB 2900:REM 1 [kr¥—4L 7

15390 IF ED=1 THEN GOSUB 52000:GOSUB 27000:G. 400

15400 G. 15360

15410 IF TIMES$[1,5]=STDTMS$ THEN 16000

15420 GOSUB 2900:REM 1 kr¥—4L 7

15430 IF ED=1 THEN GOSUB 52000:GOSUB 27000:G. 400

15440 G. 15360

16000 ' RS232C OPEN

16010 IF TRSFLG=1 THEN OPEN TRS 1

16020 GOSUB 10500:REM 7" I/ 4=y bR E

16100 FOR NO=1 TO 2:REM 2

16110 FOR STD=1 TO 3:REM 3

16120 " INTRODUCE OF STD GAS

16130 FLAG=1

16140 CLS:PRINT:PRINT "Cycle No=";NO;" STD=";STD

16150 PRINT:RELAY 6,0N:PRINT "V3 on":REM V3 ON 2006/08/02
16160 RELAY 16,0N:RELAY 19,0N:WAIT 3:PRINT "SV5 & SV6 on"
16170 IF STD=1 THEN RELAY 20,0N:PRINT "SV5 & SV6 & STD1 on"
16180 IF STD=2 THEN RELAY 21,ON:PRINT "SV5 & SV6 & STD2 on"
16190 IF STD=3 THEN RELAY 22,0ON:PRINT "SV5 & SV6 & STD3 on"
16200 BTM=TM(1):MSG=2:GOSUB 9000:REM STD GAS »" =¥

16300 ' PRINT START TIME
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16310 IF TRSFLG=1 THEN STD#1=STD:NO#1=NO:

16320 IF TRSFLG=1 THEN LPRINT#1 "Cycle No=";NO;

16330 IF TRSFLG=1 THEN LPRINT#1 " STD=";STD

16340 IF TRSFLG=1 THEN LPRINT#1 DATES;" ";TIME$

16360 ' EQUIBRATE TO ATMOSPHERIC PRESSURE

16370 IF STD=1 THEN RELAY 20,0FF:REM STD1 OFF

16380 IF STD=2 THEN RELAY 21,0FF:REM STD2 OFF

16390 IF STD=3 THEN RELAY 22,0FF:REM STD3 OFF

16400 CLS:PRINT "SV5 & SV6 on "

16410 '

16420 WAIT 40

16430 ' START GC3-ANALYSIS

16440 PRINT "Valve 5 on (inject sample):RELAY 8,0ON:WAIT 1:REM V5 ON
16450 IF MTWASH=1 THEN RELAY 16,0FF:RELAY 19,0FF:REM SV5 SV6 OFF
16460 PRINT "BIfEAEHE S 2 7 1T 97! (Only Valve 5 on)"

16470 IF TRSFLG=0 THEN WAIT 3:G. 16530

16480 IF TRSFLG=1 THEN START#1 1:WAIT 2:KEY%#1=014CH:WAIT 2:KEY%#1=009BH:WAIT
2:KEY%#1=0DH

16490 IF TRSFLG=1 AND RT#1(1)=19 AND FLAG=1 THEN COPY#1 ,1:FLAG=2
16500 IF TRSFLG=1 AND (FIX%(STATUS#1(1)) AND 1H)=0H THEN 16490
16510 PRINT "Measurement was finished [All relay off]":RELAY 8,OFF:REM V5 OFF
16520 '

16530 WAIT 1

16540 '

16550 NEXT STD

16560 NEXT NO

16570 RS-CLOSE

16580 IF TRSFLG=1 THEN CLOSE TRS 1
16590 IF MTWASH=1 THEN 16950

16600 CLS:X=20:Y=4:REM 2006/08/04

16610 RESTORE 16750:FOR =0 TO 1:READ PI$(I):NEXT I:

16620 LOCATE X,Y:P. PI$(0):

16630 AYP=Y+1:GOSUB 14000

16640 CLS:IF ANS$="Y" THEN 16660

16650 IF ANS$="N" THEN 16620

16660 CLS:LOCATE X,Y:P. PI$(1)

16670 AYP=Y+1:GOSUB 14000

16680 CLS:IF ANS$="Y" THEN GOSUB 8200

16690 GOSUB 52000:GOSUB 27000:G. 400

16750 DATA "G MEMIERKL T LE Lz

16760 DATA " A X L Peifr TN E 0"

16800 - 1K ALEH

16810 KEY%=014EH:CLS:

16830 LOCATE X,Y:P. "BL/E D"

16840 LOCATE X,Y+2:P. "3%3%¢3%  PH/L— 7Vl fiAE ©9, Mk
16850 LOCATE X,Y+4:P. "V BRAAREL]";SPC(5); CLTMS[1,2];"IFF";CLTMS$[4,5];" 43"
16860 LOCATE X,Y+6:P. "F i3 2545121k, F7HF—&fML TS0, "
16870 LOCATE X+35,Y:P. TIME$

16880 IF TIMES[1,5]=CLTM$ THEN 16950

16890 GOSUB 2900:REM 1 [kr¥—4L B

16900 IF ED=1 THEN GOSUB 52000:GOSUB 27000:G. 400

16910 G. 16870

16950 '--- BHV=7" A/ il i

16960 GOSUB 8200:REM FfA—7" Ah/ ¥

17000 GOSUB 52000:GOSUB 27000:G. 400

17200 DATA " %% FEHEHT 2541 Hokok"

17210 DATA "GM% B G HITEBHAR B (+#/+*)"

17220 DATA "G M%4 B G Il & B AR R (e o)

17230 DATA "> —4 > A% BB L E T2y, "

17300 '--- TIME 17-Fzy/

17310 TMERR=0
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17320 ON ERROR GOTO 17500
17330 HH=VAL(CTM$[1,2])

17340 MM=VAL(CTM$[4,5])

17350 IF HH>23 OR HH<0 THEN TMERR=1

17360 IF MM>59 OR MM<0 THEN TMERR=1

17370 IF CTMS$[3,3]<>":" AND CTM$[3,3]<>" " THEN TMERR=1

17400 RETURN

17500 IF ERR=2 OR ERR=4 THEN RESUME 17520

17510 ON ERROR GOTO 0

17520 IF ERL=17330 OR ERL=17340 THEN TMERR=1:G. 17400

17600 '- TIME ---> TIMES$

17610 HH=INT(A/3600): HH$="00":HHS$[3-LEN(STR$(HH))]=STR$(HH)
17620 MM$="00":MM=INT((A-3600*HH)/60):MMS$[3-LEN(STR$(MM))]=STR$(MM)
17630 RETURN

17700 ' TIMES$ --->TIME

17710 HH=3600*VAL(AS$[1,2])

17720 MM=60*VAL(AS$[4,5])

17730 A=HH+MM:

17740 A=A-180%60

17750 TF A<0 THEN A=A+86400

17800 RETURN

17900 '-- DATE z7-Fxy/

17910 DTERR=0

17920 ON ERROR GOTO 18200

17930 CMM=VAL(CDTS$[1,2])

17940 CDD=VAL(CDT$[4,5])

17950 IF CMM>12 OR CMM<0 THEN DTERR=1:G. 18100

17960 IF CDD>31 OR CDD<0 THEN DTERR=1:G. 18100

17970 IF CDT$[3,3]<>"/" AND CDT$[3,3]<>" " THEN DTERR=1:G. 18100
17980 IF CMM>0 AND CMM<10 THEN CMM$="0"+STR$(CMM)

17990 IF CMM>9 THEN CMM$=STR$(CMM)

18000 IF CDD>0 AND CDD<10 THEN CDD$="0"+STR$(CDD)

18010 IF CDD>9 THEN CDD$=STR$(CDD)

18020 CDT$=CMM$+"/"+CDD$

18100 RETURN

18200 IF ERR=2 OR ERR=4 THEN RESUME 18220

18210 ON ERROR GOTO 0

18220 IF ERL=17930 OR ERL=17940 THEN DTERR=1:G. 18100

18500 '--- 7 A& FFzy) (1)

18510 ON ERROR GOTO 18650

18520 CLS:X=15:Y=2

18530 IF DSKF(2)>50 THEN 18600

18540 LOCATE X,Y+2:P."C-R7TA(NO.1)?® DISK2 R L Y T8 A, DISK #2223 L T 72 &0, "
18550 LOCATE X,Y+4:P." A& LD Y F—Z2# L T 72 &0, ";SPC(2);
18560 INPUT KN$

18570 IF KN$="Y" OR KN$="y" THEN 18600

18580 G. 18560

18600 RETURN

18650 IF ERR=26 THEN RESUME 18670

18660 ON ERROR GOTO 0

18670 IF ERL=18530 THEN 18600

18700 -7 4 A5 T =y) (2)

18710 ON ERROR GOTO 18900

18720 IF TRSFLG=0 THEN 18850

18730 IF TRSFLG=1 THEN OPEN TRS I

18740 IF TRSFLG=1 THEN IF DSKF#1(2)>50 THEN 18850

18750 CLS:X=15:Y=2

18760 LOCATE X,Y+2:P."C-R7A(NO.2)?® DISK2 DR ENE Y £H A, DISK Z 4 L T 72 &0, "
18770 LOCATE 15,6:P."2 #1346 0 £ L7125 Y F—%# L T 72& 0, "SPC(2);
18780 INPUT KN$

18790 TF KN$="Y" OR KN$="y" THEN 18850

18800 G. 18780
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18810 IF TRSFLG=1 THEN CLOSE TRS 1
18850 RETURN

18900 IF ERR=26 THEN RESUME 18920

18910 ON ERROR GOTO 0

18920 IF ERL=18740 THEN 18850

19000 '-- /R — UREH % &

19010 CLS:ON ERROR GOTO 30600:GOSUB 27000:REM #J#1774V5E1A
19020 CLS:KEY%=014EH:RESTORE 19900:FOR I=0 TO 5:READ PI$(I):NEXT I
19030 LOCATE 20,4:P. PI$(0): CLOSE

19040 FOR I=1 TO 5

19050 LOCATE 20,5+L:P. I;":";SPC(1);PI$(I)

19060 NEXT I

19070 LOCATE 50,6:P. TM(0);"#":LOCATE 50,7:P. TM(1);"f"
19080 LOCATE 60,8:P. TM(2);"#":

19090 IF CRPN$="1" THEN LOCATE 60,9:P. "% ¥ "

19100 IF CRPN$="0" THEN LOCATE 60,9:P. "7 L "

19200 LOCATE 20,12:P. "#% & 5";SPC(1);":":KI%=KEY%
19210 ANS=1:CONSOLE ,,,0:GOSUB 19500

19220 K1%=KEY%:IF KI1%=0H THEN 19220

19230 IF OPTIONS$(1,1)<>"3" THEN 19220

19240 IF KI%<>8AH THEN 19280

19250 LOCATE 20,5+ANS:P. ANS;":";SPC(1);PI$(ANS):IF ANS<5 THEN 19270
19260 ANS=5:GOSUB 19500:G. 19220

19270 ANS=ANS+1:GOSUB 19500:G. 19220

19280 IF KI1%<>89H THEN 19320

19290 LOCATE 20,5+ANS:P. ANS;":";SPC(1);PI$(ANS):IF ANS>1 THEN 19310
19300 ANS=1:GOSUB 19500:G. 19220

19310 ANS=ANS-1:GOSUB 19500:G. 19220

19320 IF KI1%<>0DH THEN 19340

19330 OPEN:G. 19600

19340 IF KI1%<31H OR K1%>39H THEN BEEP 50:G. 19220
19350 IF VAL(CHR$(KI%))>5 THEN BEEP 50:G. 19220

19360 LOCATE 20,5+ANS:P. ANS;":";SPC(1);PI$(ANS)

19370 ANS=VAL(CHR$(KI%)):GOSUB 19500:G. 19220

19500 CONSOLE ,,68:LOCATE 20,5+ANS:P. ANS;":";SPC(1);PI$(ANS)
19510 LOCATE 34,12:P. ANS:CONSOLE ,,4

19520 RETURN

19600 IF ANS=5 THEN GOSUB 20600:G. 400

19610 IF ANS<>5 THEN 19630

19620 GOSUB 20600:G. 400

19630 LOCATE 20,12:P. SPC(70);

19640 IF ANS<>1 THEN 19690

19650 LOCATE 50,6:P. SPC(4);:LOCATE 20,12:P. SPC(40)
19660 LOCATE 20,12:P. PI$(1);:LOCATE 50,12:INPUT "",ANS$
19670 IER=0:GOSUB 20500:IF IER=1 THEN 19650

19680 TM(0)=VAL(ANS$):G. 19020

19690 IF ANS<>2 THEN 19740

19700 LOCATE 50,7:P. SPC(4);:LOCATE 20,12:P. SPC(40)
19710 LOCATE 20,12:P. PI$(2);:LOCATE 50,12:INPUT "",ANS$
19720 IER=0:GOSUB 20500:IF IER=1 THEN 19700

19730 TM(1)=VAL(ANSS):G. 19020

19740 IF ANS<>3 THEN 19790

19750 LOCATE 60,8:P. SPC(4);:LOCATE 20,12:P. SPC(40)
19760 LOCATE 20,12:P. PI$(3);:LOCATE 60,12:INPUT "",ANS$
19770 IER=0:GOSUB 20500:IF IER=1 THEN 19750

19780 TM(2)=VAL(ANS$):G. 19020

19790 IF ANS<>5 THEN 19000

19800 LOCATE 60,9:P. SPC(10);:LOCATE 20,12:P. SPC(40)
19810 LOCATE 20,12:P. PI$(4);:LOCATE 60,12:INPUT "",ANS$
19820 IF ANS$<>"1" AND ANS$<>"0" THEN 19800

19830 CRPN$=ANSS$:G. 19020

19900 DATA " %%  #FIHIELE  Hokk"
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19910 DATA "W > 7L 7T Z DR E"

19920 DATA "1EHEH A D & LR "

19930 DATA "4 > 7L H A k1% 1% 5 IR

19940 DATA "7 =~ MHEIRI[1: 50 0:72L]"

19950 DATA "R & T

20000 IF ERR=2 THEN RESUME 20020

20010 ON ERROR GOTO 0

20020 IF ERL=19680 THEN 19650

20030 IF ERL=19730 THEN 19700

20040 IF ERL=19780 THEN 19750

20500' AJiFzy7

20510 FOR I=1 TO LEN(ANS$)

20520 IF ASC%(ANSS[LI])>29H AND ASC%(ANSS[I,1])<40H THEN 20550
20530 IF ANSS[LI]="." THEN 20550

20540 IER=1:BEEP 50:I=LEN(ANSS)

20550 NEXT I

20560 RETURN

20600 " 774V EIARERS

20610 CLS:X=20:Y=4

20620 LOCATE X,Y:P. "7 7 A /WZEHZ AL L £ T 5" AYP=Y+1:GOSUB 14000
20630 IF ANS$="Y" THEN GOSUB 28100:REM #JHi77/VEIA
20640 RETURN

21000 REM 7 1 A 27 OWHb

21010 ON ERROR GOTO 30600

21020 RESTORE 21030:FOR I=0 TO 4:READ PI$(I):NEXT I

21030 DATA "F ¢ A7 Z AL L £ 3

21040 DATA"T 4 A7 Z & AL TLTZE N, "

21050 DATA"F 4 A2 &2 RTF7A4 7212y FLTLEEWN, "
21060 DATA " EITLE T

21070 DATA "53¢ 7 4 A7 2L L CuE 3, X3k
21080 CLS:X=20:Y=4

21090 LOCATE X,Y:P. PI$(0):AYP=Y+1:GOSUB 14000

21100 IF ANS$="N" THEN 21210

21110 LOCATE X,Y+2:P. SPC(SW):LOCATE X,Y+2:P. PI$(1):LOCATE X+34,Y+2:INPUT DN$
21120 IF LEN(DN$)<1 OR LEN(DN$)>9 THEN DE=1:GOSUB 30400:G. 21110
21130 CLS

21140 LOCATE X,Y:P. SPC(SW):LOCATE X,Y:P. PI$(2)

21150 LOCATE X,Y+2:P. SPC(SW):LOCATE X,Y+2:P. PI$(3)
21160 AYP=Y+3:GOSUB 14000

21170 IF ANS$="N" THEN 21110

21180 DR$="2:"

21190 CLS:LOCATE X,Y+2:P. SPC(SW):LOCATE X,Y+5:P. PI$(4)
21200 CONSOLE 0,20,4,2:IDISK DR$+DN$:CONSOLE 0,20,4,0
21210 G. 400

25000 ' --- PRG-102A (#1#i1k)

25010 FOR I=1 TO 24

25020 RELAY I,OFF

25030 NEXT I

25050 RETURN

27000 '--- FIH77AV D FEIA

27010 ON ERROR GOTO 27200

27020 OPEN "@INIT.TXT" INPUT AS 5

27030 INPUT #5, TM(0), TM(1),TM(2),CRPN$

27040 CLOSE #5

27100 RETURN

27200 IF ERR=26 AND FDERR=10 THEN GOSUB 28000:RESUME 400
27210 G. 30600

28000 '--- FIHH77AV D EIA

28010 ON ERROR GOTO 30600

28020 TM(0)=60:REM 17" W™ AJ fiis H ]
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28030 TM(1)=60:REM #Z#EN" 2~ " [

28040 TM(2)=60:REM /7" W™ AJfath 14 M)

28050 CRPN$="1":-REM 7 v~ hHIRIZZL &Y

28100 OPEN "@INIT.TXT" OUTPUT AS 6

28110 WRITE #6, TM(0),TM(1),TM(2),CRPN$

28120 CLOSE #6

28130 CONSOLE ,20,4,2:SET "@INIT.TXT",6: CONSOLE ,20,4,0

28200 RETURN

30000 '---- I7—pyt—y" OFELAGE EBIR)

30010 RESTORE 30020:FOR =0 TO 7:READ EM$(1,I):NEXT I:RETURN

30020 DATA "$t5-LIAME, AN TEEHA, "

30030 DATA"O %, X ETXEHA, "

30040 DATA "3% EME D e/ MELL T T, "

30050 DATA "sXEME N e KELL ETd, "

30060 DATA "SUFHNETEE4, "

30070 DATA "V > 7T A Ly Z—xF—"

30080 DATA"Z DF =1L, RETEEHA, "

30090 DATA"E LS RESNTWVERA, 9 —EASLTLIIEE N, "

30200 ' I7-Ayt=y" OFHAG 1A BIFR)

30210 RESTORE 30220:FOR 1=0 TO 5:READ EM$(2,]):NEXT I:RETURN

30220 DATA "5 4RI A> CWEH Ay, T AN EZLIAA TS ZE N, "

30230 DATA "7 f AR EN T, TAMELZHEL TS ZE 0, "

30240 DATA "5 4 M DM=V4 748 ST ER A, "

30250 DATA "7 44 L=} 17-CTF, T A ZRZHL TS0, "

30260 DATA "5 (A DN EMEHESI N TNET, B IALEELMREEL T 720, "
30270 DATA "##% 15 sk

30400 '---- T7-HLEE |

30410 IF SR=1 THEN erl=1:er2=0:GOSUB 30800:SR=0

30420 IF KK=1 THEN erl=1:er2=1:GOSUB 30800:KK=0

30430 IF MN=1 THEN erl=1:er2=2:GOSUB 30800:MN=0

30440 IF MM=1 THEN erl=1:er2=3:GOSUB 30800:MM=0

30450 IF LL=1 THEN erl=1:er2=4:GOSUB 30800:LL=0

30460 IF SL=1 THEN erl=1:er2=5:GOSUB 30800:SL=0

30470 IF CE=1 THEN erl=1:er2=6:GOSUB 30800:CE=0

30480 IF DE=1 THEN erl=1:er2=7:GOSUB 30800:DE=0

30500 RETURN

30600 '---- T7-4LEH 2

30610 IF ERR=26 AND FDERR=67 THEN erl=2:er2=0:GOSUB 30800:RESUME 400
30620 IF ERR=26 AND FDERR=76 THEN erl=2:er2=1:GOSUB 30800:RESUME 400
30630 IF ERR=26 AND FDERR=80 THEN erl=2:er2=2:GOSUB 30800:RESUME 400
30640 IF ERR=26 AND FDERR=132 THEN erl1=2:er2=3:GOSUB 30800:RESUME 400
30650 IF ERR=26 AND FDERR=133 THEN erl1=2:er2=3:GOSUB 30800:RESUME 400
30660 IF ERR=26 AND FDERR=134 THEN erl=2:er2=3:GOSUB 30800:RESUME 400
30670 IF ERR=26 AND FDERR=65 THEN erl=2:er2=4:GOSUB 30800:RESUME 400
30680 ON ERROR GOTO 0

30800 '--- T7—Ayt—y" FoRk

30810 CONSOLE ,,68:BEEP 100

30820 QQ=LEN(EM$(erl,er2)):LOCATE XX,YY:P. SPC(QQ):LOCATE XX,YY:P. EM$(erl er2)
30830 CONSOLE ,,4:WAIT 3:LOCATE XX,YY:P. SPC(SW)

30840 IF erl=2 THEN LPRINT EMS$(2,5),EMS$(erl er2)

30900 RETURN

50000 '--- FEFIDOE S

50010 DIM PI$(50)[100]:REM 3L F-41|5t 7 3A 7+

50020 DIM PS$(50)[100]:REM L FHIFE IR IA T ] (R )

50030 DIM TM(10),TM$(10):REM HF#[E]E% & H

50040 DIM M(10):REM 7" )/ }7 =<y

50050 DIM EM$(2,20)[100]:REM T7=}y7—y" fi]

50060 DIM TL$[100]:REM z7—}yt—v" H

51000 RETURN
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51500 '--- C-R7A(2) FEHIES

51510 IF TRSFLG=1 THEN OPEN TRS 1

51520 DIM#1 A$[100]

51530 DIM#1 B$[100]

51540 DIM#1 SDTS$[20]

51550 DIM#1 STMS$[20]

51560 IF TRSFLG=1 THEN CLOSE TRS 1

51600 RETURN

52000 '--- 45 )HAfE

52010 PB=6:REM K &E Ml e

52020 AA=0:BB=0:CC=0:DM=0:REM 7 ¥ 4=/ }=F-D ISl
52030 SW=70:REM A" —Alfig

52040 XX=15:REM X fifi (z7-Ayt=v" )

52050 YY=15:REM Y ffifi (z7-Avt=v"H)

52060 TM(0)=10:REM ¥R

52070 TM(1)=90:REM AZ )" A& B

52080 TM(2)=60:REM #7° W™ A H 14 1 & I ]

52090 TIM=0:REM AE#ED" 253 BT B f s frl vy b

52100 QQ=0:ED=0:REM

52110 SR=0:KK=0:MN=0:MM=0:LL=0:CE=0:DE=0:BE=0:SL=0:REM z7-Ayt—y"77/"
52120 er1=0:er2=0:REM 17-Ayt—y" Fl 4|

52130 ABORTFLG=0:REM t}#r777"

52140 FF=0:REM Z3 417 M) HAME

52150 NSET=0:REM (1: K [FIZ34r & O 0:k[A15547 72 L)
52160 MTWASH=0:REM (1:}JV#Ei5 & 0 040/ 372 L)
52170 FLAG=0:REM /unvhat’ =777 HIHfE

52180 TRSFLG=1:REM C-R7A Nol & No2 Oi@{g(1:BEH Y 038572 L)
53000 RETURN
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Appendix 3 Spec of hardware of the system
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* Proportional counter
Guard Counter; No. 49583, LND, NY, USA
Gas Filling: P-10 gas
Operating Voltage Range: 1400V-1650V, Plateau Slope: <3%+ 100V
Charge/Pulse: 1.0E™", Pulse Height: ImV
Sample Counter; No. 49215, LND, NY, USA

Gas Filling: P-10 gas
Operating Voltage Range: 1450V-1650V, Plateau Slope: <3%- 100V
Charge/Pulse: 1.0E™", Pulse Height: ImV

* NIM BIN Power Supply; RPN-005-153, Repic, Japan
Input: AC 100V (£10%)
Outputs: DC 6V (15A), £12V (4A), £24V (2A), Total Output
Capacity = 372W, AC 117V (0.5A)
Output Voltage Regulation: < 0.2% (£6V)
Noise and Ripple: <2mV pp, Current limiting: 120-125%

* Pre-Amplifier; ORTEC Model 142AH, Advanced Measurement Technology, Inc.,
Tennessee, USA
Rise Time: <5n sec. at OpF, <12n sec. at 100pF
Conversion Gain: 45mV+MeV™
Integral Nonlinearity: <0.05% for 0 to =7V (open circuit)

+3.5V (terminated)

Temperature Instability: <+50ppm- "C™" (0 to 50 °C)
Detector Bias Isolation: £5000V, Open Loop Gain: >40000

* Discriminator; NIM Model 705, Phillips Scientific, Mahwah, NJ, USA
Continuous Repetition Rate: >75MHz, Pulse-Pair Resolution: <12n sec.
Input to Output Delay: <9.0n sec.
Discriminator Input: 50Q Direct Coupled
Threshold Control: -10mV to -1V
Doubled-Amplitude Bridged Output: -32mA (-1.6V into 50€, -0.8V into
two 50Q Loads)
Output width Control: 6n sec. to 150n sec.

* Gate/Delay generator; NIM Model 705, Phillips Scientific, Mahwah, NJ,USA
NIM/TLL Trigger Input: NIM=50Q, TLL=1kQ
Main Time Base Range: 1 sec. to 10 sec.
Gate Width Setting: S0mV to 1.050V
Delayed Output Width Control: 10 n sec. to 110n sec.
Normal NIM Gate Output: Quiescently -16mA (-800mV) and OmA (0V)
during Output, Delayed NIM Output: -16mA (-800mV into 50Q2)

+ Multifunction Logic Unit; NIM Model 757, Phillips Scientific, Mahwah, NJ,USA
Two Logic Level LEMO Inputs; Negative NIM or Positive TLL
NIM=50Q, TTL=500Q2
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Rise and fall times: 1.5n sec. (maximum), Insertion Delay: <8.0n sec.
Two Pairs Double-Amplitude Bridged NIM Outputs; -32mA (-1.6V into
50Q, -0.8V into Two 50Q Loads)
* Majority Logic Unit; NIM Model 756, Phillips Scientific, Mahwah, NJ,USA
Four NIM Logic Inputs; 50Q Direct Coupled
Four Position Coincidence Level; OR, AND, Majority Logic and
Fan-in/Fan-out, One Bridged NIM Output: -32mA (-1.6V into 50€, -0.8V
into Two 50Q Loads)
Double-Pulse Resolution: <6.5n sec. (typically 6.2n sec.)
Input to Output Delay: 8n sec.
* Scaler; RPN-032-016, Repic, Japan
Eight CH LEMO Inputs: Negative NIM or Positive TLL, NIM=50Q
TTL=50Q
Pulse-Pair Resolution; 10n sec.
Power Required; +6V at 870mA, —6V at 300mA, +12V at 60mA
* High Voltage Power Supply; RPH-012, Repic, Japan
Power Supply: Four Identical bias supply
Output Voltage Range: 0 to £6kV, Output Current Range: 1mA (Max.)
Output Ripple: <80mV pp, Output Voltage Regulation: <0.02%
Voltage Control Resolution: 2V
Temperature Sensitivity: <100ppm- °C™ (0 to 50 °C)
Overload Protection; Any Current Setting Available
* Gas Chromatographs (GC)
Preparative GC; Shimadzu, Kyoto, Japan
Carrier Gas: He (>99.9999%), Primary = 500kPa, Carrier = 300kPa
Gas Flow Rate: 250ml-min” (Sample), 350ml-min” (He)
CO; Removal Column: Alkali (KOH) Wet Column, Askarite I Column
Water Removal Column: Mg(ClO,), Column
Trapl (Kr): Activated Charcoal (-85 °C), 60ml
Trap2 (Kr): Activated Charcoal (-196 °C), 1ml
Thermal Conductivity Detector: Operating Temperature 40 °C
Polarity Positive, Current 60mA
Kr Purification GC; GC-2014AT, Shimadzu, Kyoto, Japan
Carrier Gas:
CH4 (>99.9999%), Primary = 500kPa, Carrier]l = 95kPa
Carrier2 = 115kPa, Carrier3 = 115kPa, Carrier4 = 350kPa
Carrier5 = 40kPa
He (>99.9999%), Primary = 500kPa, Carrier8 = 40kPa
Gas Flow Rate: 10.2ml-min™' (CHy), 26.4ml-min™ (He)
Column:
Precut Column (Porapak-N, 50-80mesh, 6mmeSUS, 1m)
Dummy Column1 (Shimalite-Q, 100-180mesh, 3mm@SUS, 0.1m)
Dummy Column2 (MS-5A, 60-80mesh, 3mmeSUS, 2m)
Choke Column (Shimalite-Q, 100-180mesh, 3mmeSUS, 1m)
Main Columnl (Activated Charcoal, 30-60mesh, 6mmeSUS, 4m)
Main Column2 (Shimalite-Q, 100-180mesh, 3mmeSUS, 0.1m)
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Reference Columnl (MS-5A, 60-80mesh, 3mm@SUS, 2m)

Oven Temperature: 100 °C

Thermal Conductivity Detector: Operating Temperature 100 °C

Polarity Positive, Current 80mA

Stable Kr Determination GC; GC-2014AT, Shimadzu, Kyoto, Japan

Carrier Gas: He (>99.9999%), Primary = 500kPa, Carrier6 = 180kPa

Carrier7 = 190kPa

Gas Flow Rate: 14.6ml*min™', Sample Loop: 1.5ml

Column:

Main Column3 (Activated Charcoal, 60-80mesh, 3mm@SUS, 0.5m
+ MS-5A (60-80mesh, 3mmeSUS, 2mx2)

Reference Column2 (Activated Charcoal, 60-80mesh, 3mmeSUS, 0.5m
+ MS-5A (60-80mesh, 3mmeSUS, 2mx2)

Oven Temperature: 45 °C

Thermal Conductivity Detector: Operating Temperature 80 °C

Polarity Positive, Current 100mA
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Appendix 4 *Kr measurement system for continuous
monitoring at the Meteorological Research Institute, Japan

Yasuhito Igarashi, Michio Aoyama, Kazuhiro Nemoto, Katsumi Hirose,

Takashi Miyao, Katsuhiko Fushimi, Mikihiko Suzuki, Shigeo Yasui, Yasuhiro Asai,

Iwao Aoki, Kenji Fujii, Shigeo Yamamoto, Hartmut Sartorius, Wolfgang Weiss

- Kr measurement system for continuous monitoring at Meteorological Research Institute,
Japan, Journal of Environmental Monitoring, 3, 688-696, 2001

Reproduced by permission of The Royal Society of Chemistry
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