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F/ T4 EHZERERR
— In-situ yRRARS PIVBIET—F &FRLE LT —

Study of Radiological Consequences of Chernobyl Nuclear Accident in
Shimane Prefecture with in-situ Gamma-ray Spectrometry

SIHFBEE - PR - RIBER - B

In-situ gamma-ray spectrometry by a portable Ge detector has been carried
out to evaluate the influence of the Chernobyl Reactor Accident (CRA). The in
_situ measurements were made not only at the reference point near the building
of the Shimane Prefectural Institute for Public Health and Environmental
Science, but also at several monitoring points set up for routine monitoring of a
nuclear power plant.

Results of the in-situ measurements were compared with those obtaind before
the CRA and with those obtained by the simultaneous measurement made by a
field gamma-ray monitor equipped with a Nal (T1) detector.

Concentrations of CRA-derived radionuclides have been measured for various
samples collected in the whole area of Shimane Prefecture to know the envi-
ronmental behaviors of these nuclides and to compare with the in-situ mea-
surements.

Results of Ru-103, I-131, Te—132, 1-132, Cs-134 and Cs-137 are mainly reported
in this paper. Following facts were found in this study:

1. Concentrations of Cs-134 and Cs-137 in soil estimated by the in-situ
measurement were lower than those by the soil sampling followed by
gamma-ray spectrometry .

2 . The increase of absorbed dose rate in air due to the accumulation of the
CRA-derived Cs-137 in surface soil could be evaluated.

3 . The accumulation of Cs-134 was found to be nearly the same as that of Cs
-137. Dose rate due to Cs-134 was nearly twice of that of Cs-137.

4 . Apparent half-lives of the dose rate and the integral dose due to I-131 and

* 1 SIREEEAETRRT
T690-01 BARBIAIL T FEE/FERT582-1
The Shimane Prefectural Institute for Public Health and Environmental Science.
582-1 Nishihamasada, Matsue, Shimane 690-01, Japan
* 2 EREKEIZHRFEFHIER
T113 FEAESCREART-3-1
Faculty of Engineering, University of Tokyo
7-3-1 Hongo, Bunkyo-ku, Tokyo 113
*3 BETAY N—THE
T113  HEEHSORA X AETA2-28-45
Japan Radioisotope Association
2-28-45 Honkomagome, Bunkyo-ku, Tokyo 113
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Ru-103 were evaluated by in-situ measurement. Information on the behav-

ior of these nuclides in surface soils could be obtained.
5. Relative contributions of dose rate due to Ru-103, I-131, Te-132, I-132, Cs

-134 and Cs-137 were evaluated.

6 . Increase of the dose rate due to deposited CRA-derived nuclides was found
to be only several percent of that due to natural nuclides during rain fall.

Key words : Chernobyl Reactor Accident, environmental radioactivity, gamma-ray spectrometry, in-situ

measurement
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Fig. 1 Depth profiles of Cs-137 in soil before CRA.
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Fig. 2 In-situ gamma-ray spectrum of 200 - 700 keV region measured at 12 ! 00 to 14 : 00 of May 9, 1986.
Measuring time and gain setting were 120 min and 0.667 keV/ch, respectively.
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Table 1 Accumulation of fallout nuclides after CRA estimated by soil sample measure-
ments and in-situ Ge gamma-ray spectrometry at Shimane Prefectural Institute.

Average [Min. (error*)~Max. (error*)] MBgq, ki’

Nuclides Dry Soil Samples (May 7~June 7) In-Situ Ge (May 9~July 1)
I -131 536 [May 9]

Cs-134 60 [ 41 (23%) ~ 94 (15%)] 54 [ 43 (6%) ~ 65 ( 3%)]
Cs-137 208 [135 (10%) ~312 ( 7%)] 180 [154 ( 8%) ~196 ( 6%)]

% . statistical error lo.

Table 2 Increase of dose rate in air, nGyh 1m above the ground due to Cs-137 and
increase of accumulation,MBq, kn* of Cs-137 on the ground after CRA, mea-
sured by in-situ gamma-ray spectrometry at Shimane Prefectural Institute.
Average [Min. (error*)~Max. (error*)] nGy/h or MBq ki

Year Air Absorbed Dose, nGy,/h

Accumulation, MBq ki

1982~1984Y

0.156 [0.119 (16%) ~0.186 (10%)]
May~July,1986% 0.324 [0.257 ( 8%) ~0.366 ( 6%)]

110 [ 87 (16%) ~123(10%)]
180 [153 ( 8%) ~196( 6%) ]

1) Depth profile of Cs~137 is assumed to be exponential distribution in the surface soil given by

Cx=Co exp (-ax), «a=0.65.

2) Depth profile of CRA-derived Cs-137 is assumed to be surface distribution, & =00,

* | statistical error le.
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VB L 2 ENEED 5 B 9 H14B$01-131, Ru-
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Table 3 Absorbed dose in air and accumulation of fallout nuclides detected by in

-situ gamma-ray spectrometry during 14 : 00~16 . 00, May 9, 1986, at

Shimane Prefectural Institute.

Nuclides Air Absorbed Dose Accumulation
nGy.h (error™) MBq, Kk’ (error*)
Ru-103 0.31 ( 4%) 140 ( 4%)
I -131 0.92 (2%) 540 ( 2%)
I -132 88 (6%)
Te-132 75 ( 4%)
Cs-134 0.40 ( 4%) 51 ( 4%)
Cs-137 0.32 ( 4%) 180 ( 4%)

% ! statistical error lo.

Table 4 Accumulation estimated by in-situ gamma-ray spectrometry during May
23, 1986, at locations A and B, 15 km west of Shimane Prefectural Institute.
Location A: flood plain of Hii River. When not flooded,it is used for

grazing of milking cows.
Location B: precincts of a shrine located 40 m behind the river bank.

Location A Location B
Nuclides MBq, ki (error™) MBq ki’ (error™)
May 23 14: May 23 15:
Ru-103 200 ( 9%) 110 ( 9%)
I -131 410 ( 4%) 170 ( 8%)
Cs-134 66 (10%) 55 ( 8%)
Cs -137 280 ( 7%) 160 ( 9%)

* | statistical error lo.
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BARGIARESIIS (1991)

£3 BEARPERYSTRERE L UERE

{Hih ; BALRET
B yson whole basis, B daily intake, pg, {nd=0) WIERE  FM3ESA 8 A~ 3L HBE
FCNO: | i i I v i W U I X 1 i a bl Total
Fat. % o310 2.0 2.90 5.3 340 | 195
Moist. % .10 | 8.7 | 570 540 | 8480 | as0 | o560 | oem | oea | ssa | mE0 | 880 | 513
i 0.0 nd ad nd nd nd nd 0.0z o 0.6 ud nd nd nd
5.3 48 116 120.6
H nd nd nd nd nd nd nd ad nd .056 0.005 nd ndl ™
g 100 10§ 1.1
B 0.02 0.0 0.04 0.01 00 | 0 0,03 002 0,01 .0 0.01 0.01 011 od
17,6 39 27 0.2 32 2.5 2.3 i} 24 18 21 L2 8 4.1
= 0.000 | 0008 | 0006 | nd o010 | 0004 | 0024 | oo | oted | oges | ool ooz | 00| wd
73 314 0.4 L1 05 2.3 15 0.8 5.0 0.4 0.2 008 6.2
i 0.30 0.28 0.3 0.5 1.21 .25 0.26 .15 0.05 0.36 0.18 d 1.3 o
265 110 w7 ne | 1w 314 214 %.3 1.7 5.5 ®7 0.5 5.4
i 7.5 1.2 0.94 1.35 3.7 0.2 148 100 0.9 3.50 m2 2.01 1.7 0,007
Z 2,276 480 5 w3 | 7 | 13 212 25 @ (219 245 1.2 42 |697.9
Wi 3 0.9 0.52 0.08 2,95 05 | L4 0.6 2.46 0.18 0.4 0.04 1.56 nd
1,182 32 3BT 14 | o %5 | 13 150 577 wa w1 4.9 123 2,398.6
i od nd nd vooss|  oooor| d nooe| nd wd o 0.0001 0008 nd
@ 0.065 | 0.l 0.048 0.012 | 0.015 0.091
w ad od 00018 nd nd d nd nd o.0008  0.0006)  0.0003| nd ad
#-HEH 0,023 0007 | 01| 048 0.295
od nd nd ud nd nd 1d ud d ud 0001 nd
rHCH 0012 0.012
$-HCH nd nd nd nd nd nd nd nd nd nd nd nd nd nd 5
—— ud nd nd .0ow| ool nd nd nooz| g 00006  0.0006  0.0005) 0008 nd
0028 | ool 0,018 0207 | 020 | 0081 | 0.1 0.3%
e ud nd nd ad nd nd nt od nd 0.0005|  nd ad nd ad
FP-DDT . 004 0.08
g o nd nd o l nd nd wd ad 0.0005| o003 0.3 oom7| ad
P\P-DDE 0.0 | 0065 | 0.037 | 000 0.206
’ wd nd d od nd nd nd od ad 0.0001  nd nd nd d
P.P-DDD 0018 t.018
O,P-DDT o nd nd ad ud nd nd od nd nd ud od nd nd .
. ud d nd od ol nd nd nd o voot| o003 o003 0.om7|  nd
Total-DDT D 006 | 0087 0.014 0.31
e od 1d nd od poom|  nd nd o nd nd o ad 0.003| nd
Dieldrin 0,042 0.029 047
—_— nd ng od ud ad nd nd Do | nd nd nd od o o
HCB nd nd 1d od paom| 0.0 nd d o nd o002 ool ooi| m
pol | 0083 00| 0| e 0.0
CB nd nd nd d od nd nd nd ad 0007 | nd nd d W
1.3 L3
0.03
TBTC 547
trans- nd nd nd 0.000) o000  0.0008| nd 0.0001 nd 00008 nd nd 00002 nd
Chlordane 0.42 [ X0 0.1 0.02 .05 002 0.112
gis- w nd o001 00003 nd ud ponse|  m od o000 0.002| wd 00004 nd
Chlordane 000 | 0005 .49 0.09 0.00 0,003 0.6%
Oxy- nd o.0m| nd 0.0003|  ud ooon|  oo00| ogom| o.oor|  ooom|  o.000r|  0.0001 nd
Chlordane 004 0.08 %31 0.0 0.0 013 0.2 ] 0.0008 0.701
trans- nd nd nd o005 oo o000n| o.oms|  ooeey| nd 0.0020( 00008 nd 0.0002| nd
Nanachlor 0.0 | 0l 0.1 L | 00 0.3 1.19 0002 2.03
iz nd it nd nd [ nd nd nd nd 0.0003 0. 0003 nd 0.0007 nd
MNonachlor 0.5 0.6 0.006 .18
Total wd o.o01|  eosenl  ooms|  o.oms|  o.oz|  eoze]  o.o00ab  om|  o.0ee|  ooos| o0 oomel  md
Chlordane .04 0.01 0.03 0.05 0.02 2.13 0.06 0.2 0,58 053 0.01 0.01 3.59
el wd o000 w05l o.o4|  o.0m4|  o.oeos|  o.0me|  a.ooza|  ooosf  o.oms| 0003 o] oon3| 0.6
h 0.3 04 0.0 0.5 0.06 .16 1,53 0.8 0.7 0.71 0.26 0 9.86 | 1308
1,1,1-Tri nd e nd 0.006) nd nd nd nd nd od nd po0|  m
chloroethane 8.0l 0002 0.z
Trichlore nd nd nd 0.001 nd 0.006 nd nd nd nd nd nd d nd
etylens 0.0 0.08 0.1
Tetrachloro nd d nd 0.000) 0000 d od o002 nd nd nd nd
etylene 0.02 0. .05 0.1

& LR WEE (2R N, BEOROR CBIARE
EPN, Malathion, Parathion, Methyparathion, Aldrin, Endrin, Dimethoate, MPP, MEE, PAF, Heptachlor, Heptachlor epoxide, CC1, {nd)




BARIATIAERS (1991)

EREBERAPNHOPCB, MKIR, ZRERROBEBRICOVT
(PR 3 )

RILEHS - REERE

1.0 L & I
AT TIEIEF44ED SRR Y LT, RHRERS
gz A BREEREYEORE LT > T a4,
FEELEAEOBMNEOPCB, #8408, %7, %,
4, BREES L USERED L U Aa0REBRE,
R L D REER RO ARMST (B - BEE)
BEBHEOTEEERT-> O TFORR2HET 5,
EEROBER RO FE T2,
' 2.2 & &

ol

SHEH

2.1 PCB

SEW, g, TR, B4E (EEM) EoAN
E1SAEIT D TPCBOEER BT o72, BRIEE LI
FTE D TR L D PCBASRL & h, BRI
0.003~0.160mT#H =72, ZHUF TN HPCBOEE
BPREHELL T ChoTes

BAEEEUERR B O LT 2 L iESR LS
<, WLTHEN, S, AREOETRL, Ih
IR L ES AR R L, TEME S FEE LD K
mi7ze

AR T 2 LPIEED S EMSRbE L, M
BEHOIZSHBLEVETH -, ERFEMEOL
U T TR L7 b OARE ., R TKAE
JITHE L 72 b OpS@ W ER T LTz, BBEZ R
IR kAR E T LA L Ve,

2. 2 fRukeR

SEEEE, OE, TR, BA¥ (BIREEW, EE
) B2 fa A HE2SIRRI D L TR D BRER BT o 72,
BERIEELGRTEY 2Rk L DABSREEh, &
HIEEEI20.005~0.235m TH otz BV TNLA
FEAD AR DY EFRFIE). Pl T TH - 72,

T ARECERT R I E TR T % & B (EH
), AAE (BRESW), hiE, HEE, SSEHO
JETE <, ZARIFEERBOERERL, PCBEL
W ERmSE sz,

RIERCEE T A E ARBED 20, hitl, ©
i£2, 5TEMLENEEE, SEH, WTEEED

LU#&, REHEDRYE, ARBED 2 HESE
EEFRLIz R EELHEL, HREOETH 57,
2. 3 WEERE

ENEEAEL20MRE, BEYL2ME0E, BE1A
H 4 #fs L O A BT B 30 kS84t
DWT, FREPNBEEEDH BRI OV TEES
Totedt, HE, BABRERIIOWTIIIORD Tk
V3,

# 2 34HOFEHEETBHC, DDT, T4 v FY »
HUEB TR PeRE I VIR Sz e TEEE
LT T, PHETEHEEELE L LT 5 £ BHCE
1,00053® 1, DDTIF10050 1, F4 A F ) > 132504
DL THEVENETHE T, EEELETEEF
¥ETBHC, DDTIR[ERRE, 74 AV F ) 3B
S ofERSE &, ZBHCHEAEHMBDDTIP,
P-DDESETH =77,

® 3 IHEEY, ANMEORERGRTHS, SR
DEEYD S BESEH SN, 1HBE (b)) s
BRI R TEESRBT 4L F ) VAEBETIRS
DO E Nz, M 4R DWW TIIBREERLT
Tholre T4 MEY vORHE RIS O LE
BB LI EZA0.015mD 7T 4 4 F ) bt s h
F2DTWE COERERIZEOTETH S LHEEa R
e

Tz, SEBEOL CUARBHC, DDTHAMETIE &
iRl DS Wi F 4 VK Y IR SEIRR
s oz, FESE LGB L TBHCIZ Y, DDTHE 5
BUDETH 72,

F4RBWMABEYOREERTHEY, 7F¥Y (7
AUH) 2k, FxV— (Zyrbhy) 1EE, A
ax (HY7al=7) 1k, FX9¥ (5E) 1
WBiEOSE 5 kL D, DDT, /5F 4>, F4LF
Y, 7awFitroiBEoBRESKRE s,

X ik
1) REIEL, MITEEE, AL, FEAZ, B8
#LHrESR 15, 33~41, (1973)



BiRmATRARESE (1991)

#£1 AMNEROPCBRUHAMR (PR3 EE)

E E PCB i
mOE | Mk oB | RBEERE wmenn | R R | B E | FCB | B4
L U & sHEil (BT ) H.4.3.30 2.8 6.8 0.020 0.012
2 no R ] 2.7 5.8 0.017 0.008
U i (FAEM) H.4.3.31 2.1 3.7 0.006 0.010
a" i (S=iE i Lo 4.2 0.007 0.008
5 & ¥ I H.3.8.7 44.0 100.0 0.160 0.035
A (4 i i 4.6 8.3 0.005
& & n. H.3.8.8 15.0 30.0 0.005 0.005
HEaE ' H.3.11.11 9.3 7.8 0.018 0.030
I by P " 21.6 304.1 0.039 0.055
a5 B h ¥ H.3.8.26 56.8 210.0 0.112 0.035
# W I " i 18.7 90.0 0.008 0.075
=Y ++ n " 10.8 18.2 0.006
L L & HRFE H.3.8.56 2.0 3.7 0.004 0.008
F & ] il 29.0 430.0 0.003
FgTHE 5 B ¥ ] n 37.0 60.0 0.046 0.052
& b B (GEEH H.3.10.11 20.6 127.2 0.007
A n n 28.9 317.9 0.016 0.230
3 A 15 N ] ] 27.4 543.4 0.004 0.142
E ¥ P N 19.8 74.4 0.140
= tE 7 i 21.9 174.8 0.045
o iE 3 ] ] 21.4 352.8 0.168
EF W HAE¥E (BiESEM) H.3.10.4 15.0 150.0 0.005
& |4 i H 16.5 85.0 0.052
i F B " ] 28.0 450.0 0.060
T " ] 29.0 830.0 0.235
Ha AL i ] I 17.5 95.0 0.030
=3 iF n H.3.10. 8 23.8 160.0 0.030
H X B y M 18.9 149.0 0.190
& 7 n H.3.10.11 19.6 74.4 0.080

#2 FHPOREEE (PRI EE)

B H C D D T SEEE

&t | 30 | ol BHC | g-BHC | T-BHC | PP-DDT | PP-DDE | PP-DDD| T-DDT | LM = by ¥
g3, gL | Tr Tr ND Tr ND | 0.0004 ND |0.0004 | Tr ND
] ] ND ND | 0.0002 | 0.0002 | ND [0.0003] ND |0.0003| Tr ND
n | FEH| Tr Tr ND T ND | 0.0008] ND | 0.0008| Tr ND
» | FHEWE| Tr . Tor 0.0002 | 0.0002 | ND [0.0002] ND {00002 | Tr ND
] 7] Tr Tr 0.0002 | 0.0002 | ND | 0.0006 | ND |0.0005| Tr ND
n | HEHR| Tr T 0.0002 | 0.0002 | ND | 0.0004 | ND |0.0004 | T ND
» b/l Tr Tr 0.0003 | 0.0003 ND | 0.0002 ND 0.0002 T ND
n %8R| Tr Tr 0.0003 | 0.0003 | ND | 0.0004 | ND |0.0004 | Tr ND
n | KEEE| Tr T 0.0002 | 0.0002 | ND | 0.0004 | ND | 0.0004 | Tr ND
] P Tr TT Tor Tr ND | 0.0003] ND (:0.0003| Tr ND
E¥. | 888 | Tr Tr 0.0003 | 0.0003 | ND | 0.0006| ND |[0.0006 | Tr ND
GF, | REW| Tr TE 0.0003 | 0.0003 || ND | 0.0006 | ND | 0.0006 | Tr ND
7 P Tox T 0.0005 | 0.0005 | ND [ 0.0008 | ND | 0.0009 | Tr ND
n | EEEER| Tr Tr 0.0003 | 0.0003 | ND | 0.0006 | ND |0.0006| Tr ND
y |yt | Tr T ND T ND | 0.0005| ND | 0.0005| Tr ND
» |EEWm| Trx T 0.0002 | 0.0002 | ND | 0.0003] ND |0.0003] Tr ND
P ] ND ND | 0.0002 | 0.0002 | ND [0.0006 | ND | 00006 | Tr ND
P J ND ND Tr Tr ND | 0.0004 | ND [0.0004 | TT ND
y | ZEHEE| Tr Tr 0.0003 | 0.0003 ] ND | 0.0008] ND | 0.0008 | 0.0004 ND
] n ND ND | 0.0002 | 0.0002 | ND | 0.0004 | ND [0.0004 | Tr ND
BEE| Tr Tr 0.0005 | 0.0005 | ND | 0.0009 | ND | 0.0009 |0.0004 ND
201 | REM | ND ND ND Tr ND | 0.0002] ND |0.0002| Trx ND

S {E 0.0002 | 0.0002 0.0005 0.0005 | 0.00002

T r 20.0002pmKRs, ND ¥, BAL g



BREOHTFEREIS (1991)

#£3 HRPORFERE (F3FE)

" o & F #H A # y ¥ #
E ; F 2 o g 32 x z ¥ ¥ v E 1 7 7 i #t 7
S| R . E 4 €1y =] R
e | | ¥ ﬂf i B 3 7 ’ o | ¥ : “lF | &
& & (sl p | ] “l,lp|»| [E|7|X]| A
A IEA sl ek | F Pl a2
Blz v ||z E |8y |28 v | B v | v |Z|[E|[2]|v]y] =
FAATHR |2 | ND ND | ND | ND ND ND
Wb Z|fE #| ND ND | ND | ND | ND | ND ND ND | ND 0.009 | ND
" # #| ND MD | ND | ND |0.0005| ND ND ND | ND ND | ND
L Il & Tr ND | ND | ND | ND | ND ND ND | ND ND | ND
" % 1 |0.0003 ND [0.013 ND | ND | ND ND ND | ND ND | ND
w9 0 |& H|[ND ND ND | ND | ND | ND ND NI | ND ND | ND
# v 4 Ww/E @| ND | ND NO | ND | ND | ND | ND ND ND'| ND
¥ # H| ND | ND ND | ND | ND | ND | ND ND ND | ND
b b | ND ND ND | ND | ND ND ND | ND | ND ND | ND
0 2 @ ND ND ND | ND | ND ND ND | ND | ND ND | ND
" i ME| ND ND ND | ND | ND ND ND | ND | NB ND | ND
# ¥ #| ND ND | ND ND | ND | ND ND | ND ND | ND ND | ND
" W@ ND ND | ND ND | ND | ND ND | ND ND | ND ND | ND
0 X @) ND ND | ND ND | ND | ND ND | ND ND | ND ND | ND
€= v v |8 | ND ND ND | ND | ND ND | ND ND | ND ND | ND
i i = ND ND NI | ND | ND ND | ND ND | ND ND | 'ND-
] Il %| ND ND NI} | ND | ND NI} | ND ND | ND ND | ND
Aom v % ND ND
i A H ND ND
i 1T ND ND
" i H KD ND
A ¥ 3 ([HT| ND ND | ND | ND | ND | ND ND | ND ND | ND ND
/] # H| ND ND | ND | ND | ND | ND ND | ND ND | ND ND
¥ & @ Tr ND | 0.033| ND | ND | ND ND | ND ND | ND ND
B & H|(# | ND | ND ND | ND | ND | ND | MD | ND | ND | ND ND | ND ND | ND | ND | ND
¥ i &| ND [ ND ND ND. MD | NO | ND | ND | ND | ND ND | ND ND | ND | ND | ND
b &4 i) ND ND ND ND ND | ND
x iR |E B| ND | ND ND | ND | ND ND | ND _ND ND { ND
i i #| ND | ND NI | ND | ND ND | ND ND ND | ND
7 i ND | ND NI} | ND | ND ND | WD ND ND | ND
Lo & | BT 0.0003 ND {0.0016| ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | NID | ND | ND
I KA 0.0004 ND |0.0030| ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND
L BT | 0.0003 MD |0.0016| ND | ND | ND | ND | KD { ND | ND | KD | ND | ND | ND | MD | ND
* FhEE [ 0.0001 MD |0.0017| ND | ND | ND | ND | KD | ND | ND | ND | ND | ND | ND | ND | ND
Tr: 0.0002p05k5, ND: BT, BRI
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F4 BMARRPORBEE (P 3 FH)

B %A ] 1% ) v A

B v D 7 x 7 4 v v E 7 7 7 k4 ” 7

H D o y = x

C 2 T L = = o

= L O I V U T

a & D 7 7 o v 7 7

. ! D ~ ES W 7 b W
& £ F OB 8 | D | V7 JE| 7 ’ b A ' I

. . 12 K Sk [ P $ + ¥ o

4 W D p i Fr |y 2 E Z * |

. ~ D Y 77 A A y § )}

s o E % Y 523 D 3 A ~ * *

)] W ¥ V% v |/ D ! F M P &

g ¢ | 8 & 8 v 7| P | A

L TR N VI VAR Nt/ AR PR S I VI N I I A N S
ey v % 5 |®#y74n=7| ND | ND | ND | ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND
r v v Y| 4—-A+7Y7| ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

FVyY(3=7n)|7 # Y #| ND | ND | ND | ND | ND | ND | ND | ND | ND { ND | ND | ND | ND | ND | ND. | ND

VAV AVE )
(& 7 4 B

(7;;’“7;.7”"_") #Y7+4=7| ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND

Tv=TTN="
(k7 4

7 ¥ #|x 2 7 K| ND| ND | ND| ND | ND | ND | ND | ND | ND | ND | ND | ND | ND { ND | ND | ND

#Y74A=7| ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND

7 w ) #| ND| ND | ND| ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND

op

”" v a #%| ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND

N4 H+(Ev%¥=)|7 4 Y € | ND | ND | ND | ND | ND | ND | ND | ND { ND | ND | ND | ND [ ND | ND | ND | ND

A F F(¥4MF){x 2 7 F A~ ND | ND | ND | ND | ND { ND [ ND | ND | ND | ND | ND | ND [ ND | ND | ND | ND

7 F v
vokzra=A|7

FEy{zyx5=)|7 2 Y #| ND | ND |0.0003| ND | ND | ND | ND | ND [ ND | ND | ND | ND | ND | ND | ND | ND

A ) #| ND | ND |0.0007] ND | ND { ND | ND | ND | ND | ND | ND | ND | ND | ND | ND [ ND

7 R w(yex3)|7 A ) #| ND | ND | ND | ND | ND | ND | ND | ND [ ND | ND | ND | ND | ND | ND | ND | ND

4 2 Yy —|7 A Y #| ND| ND | ND | ND| ND | ND | ND| ND | ND | ND | ND | ND | ND | ND { ND | ND

4 2« Y —-|7 ¥ vt ¥| ND|ND|ND| ND | ND | ND| ND{ ND | ND | ND | ND | ND | ND | ND | 0.044 | ND

k4 v /7 49 ¢€¢ Y| ND| ND| ND| ND | ND|{ ND| ND{ ND [ ND | ND | ND | ND | ND | ND | ND | ND

¥ 2| ND | ND | ND | ND | ND | ND | ND { ND | ND | ND | ND | ND | ND | ND | ND | ND

k4 v 4|7 4 =Y —~| ND | ND | ND| ND | ND | ND | ND| ND | ND | ND | ND | ND | ND | ND | ND | ND

* v 4| =a=-Y=7YF| ND | ND ND ND | ND { ND | ND | ND | ND | ND | ND | ND | ND ND | ND | ND

* 4 4] =a=-yY=5vF| ND | ND ND ND | ND | ND | ND | ND | ND | ND | ND ND ND ND | ND | ND

[ATEA B A 7 4| ND | ND | ND | ND | ND | ND | ND { ND | ND | ND | ND | ND | ND | ND | ND | ND

N4 Fy V|7 4 Y ¥ | ND| ND ND ND | ND | ND | ND | ND [ ND | ND | ND | ND | ND | ND | ND | ND

v € v|#Y7xn=7{ ND | ND ND ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND

l D (IBEW) | W ND | ND ND ND | ND | ND | ND | ND | ND | ND ND | ND | ND | ND | ND | ND

¢ | % ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND

* o v
(NA=Yarov)

# < Yy w|4 # Y A| ND| ND | ND | ND | ND| ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND

AY7+A=7| ND | ND | ND |0.0004f ND [ ND | ND | ND | ND | ND ND | ND | ND ND | ND | ND

"4 MYy®RF|AY744=7| ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND ND | ND | ND | ND

¥ 2 ¥ YA #%| ND | ND [0.0007| ND | ND | ND | ND | ND | ND | ND | ND | 0.035 | ND | ND | ND | ND

£ AW Kt v #| ND | ND | ND | ND | ND [ ND | ND | ND | ND | ND ND | ND ND | ND | ND | ND

Tr: 0.0002m5ki, ND:RDHT, B im
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B OWEBRERZEREHICEIAIFA D
BREBRAREICOWVWT (PR IEE)

R W & B

1.1 & & I 2. 3 DHE
EfREMSEEFAME L DT> T AR wlkRO A REFNG3EEE MR 2 IR T S FETIT R o e,
ORI S S E b B S iz, 3. BRRUEE

EADOR < WHOBEIZEISEDII M E E— 27
WiBAERICH Y, EER 65 1 FredHETH > 12,
SEQHIHERIIESE £ D 2 B4 %5\ 30TET
T, BATEEIETEE X D H93,000had % v>14,224ha T
Holzes

WRRZ B LTI A 3 F4 > OBREHEE L BEE, B
FEEE, PSR A O 23T OB AKE, BESHE
DT DT TN THFDRBRLPHRET 5,

2.8 E FH &

2. 1 PSSR UEIETE

NG L A o R BRI 23T NI AI88 Y AR T, &
TOHBIERESN E LTA T F4 2 FRL .
WA ESS 2 |, BRI TR 3IFE6 ALaL 6
A~ a7y — T s iz,

HARERIE TR 2 FA AR, T, 18EFEREE
1haiz30 8 DEISTHARE iz,

2. 2 BRHEEUTIE
SRLEEUSAT I3 22 b 1o & DB TEE N
BAGED KM, )1, BAEGET, BUREREE SRR
BUAA R L AR 2 B BBk ETRWERIN A SR
s

FEFEREERCTTE D TR DWW T
PEETE ol SERBARTIIIRA DR < 2ol
R 3 FF v ORI 2 £ T 5 THEAPIREH LS
BINL iz, ZhidBEMREE LT 3 EROFSTE
&g LIREREBEbNS,

%1 EIESAEETD LI L D 0.00004mmdD A £ 57
viEE R, TOBERRBTFBETHE, Ei, B
2 E HERRTO 4 A XL D Tr~0.00004pn D HEH T2
FFF vaHE RS, ZORERER X s
PEZ BRIz, '

21 EE#AE 2 BB 23R & D 0.00003mm~
0.00102mn D ABEE T, 55 2 EE&RE 2 H B 3220k &
D 0.00002pm~0.00030pmDEFE TA £ F 4 VM &
nizds, ThizL I b BRICE 2 BERZ 2 s,

%7z, A 2 48 5 AR BEAE OHEAEIS2EI X
DS BT T 7GR EE R 2 KEARDYE
AHEEE, OASFA0.0lng 8 LEREFRIZLS
AL FF yOREFERRENE T L, Che LE
BiEmH a0 Tz,

SEQERAMFEL T 2 &, RHEE, BHED
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BIRGIAWIAREEEI3S (1991)
% PR SEEKFORIFF > (MEP) BRERERR

AR #1EEEPEAA HoEEZEPHA
B A i B A B B A Al B m ®
RV EREUR T SAEE | eGSR | HRAD | REES | FRER | RERER | BRAH | REER
T RHETAH 6.5 ND 6.9 ND 6.17 ND 6.21 ND
) AREIRNTEE E iR 6.5 ND 6.9 ND 6 .17 ND 6.21 ND
) LFEERE (K 7) 6.5 ND 6.9 ND 6 .17 ND 6.21 ND
" n 584 “ 6.5 ND 6.10 ND 6.17 ND 6 .24 ND
» o HERTE b 6.5 ND 6.11 ND 6.17 ND 6.24 ND
» o EEEE (REHOR) 6.5 ND 6 .10 ND 6.17 ND 6.24 ND
P ) D) 6..15* | 0.00004 6.29*| ND
FEETATFHET1340 .6 ND 6.10 ND 6.18 ND 6.23 ND
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F- (mg ~ke) 3.1 1.0 0.4
Cl~ C 7 ) 81.8 11.0 959.4
HS™ « » ) 0.2 0.4
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pH #H B 6.02 6.15 6.10 7.20
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Pb* (n)
AP+ (n )
Lit (n ) 2.6 2.5 1.8 0.05
Sr** () 1.4 1.7 1.3 1.2
Zn*t ( n )
MR (Hgmg/ke) 0.001
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Cl- () 2,575.0 1,712.5 1,106.6 65.1
HS- (7 ) 0.1
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g m R g |For RN g | R0 T | g - SRR
pH (8 1) 8.72 8.82 7.23 8.42
pH (ER=) 8.93 9.05 7.19 8.46
a4 & (4 °0) 1.0003 1.0014 1.0065 1.0009
W o& 8 (M-E) 0.62 1.26 4.75 0.97
EFEBREY (g ke) 0.171 0.148 6.601 0.201
Na* (mg.kg) 71.0 22.0 1,430.0 44.2
K* () 0.7 0.8 30,0 1.4
Mg+ (7)) 0.3 0.4 49.7 2.6
Caet {2 ) 3.8 4.7 550.0 13.0
Mn?+ (n) 0.005 0.03 0.6 0.02
Fer* «Fet* (0 ) 0.2 0.2 1.4 0.9
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HS~ (»n ) 0.2 0.4
S ()
H.S (2 )
8,0, ()
HSO,~ (»n )
50,2 ( n ) 2.3 23.9 3,174.3 14.0
H,S0, (»)
ASO,~ (2 )
HASO, {» ) 1.3
HCO,~ ( n ) 111.3 233.4 172.2
COs* (7 ) 13.5 7.5
CO, (4 ) 0.2 23.0 1.1
HSi0;~ (»n )
8104 (2 )
H.Si0, (7 ) 59.8 42.2 41.4 26.1
BO,” ( n )
HEO, ( »n ) 4.4 32.7
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& & Hy PRIRE A AT AT RN F BEEM_ERTAFREANT | BEERALITAFRS
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W EFE HH H. 4. 1.21 H. 4. 3. 10 H. 4. 3. 10
BHE (1,/4)
= & (O 32.9°C 26.2°C 29.4°C
mosw B om | oo SRR IR gk s | e - gk
pH (] B 7.27 7.66 8.88
pH, (HERE) 7.12 7.88 8.81
154 Z (4 °O 1.0044 1.0013 1.0005
B & B M-E) 2.15 0.83 1.75
HREBREY  (ngke) 4.500 1.200 ©0.199
Na* (mgke) 1,053.5 364.8 77.0
K+ C 7 ) 29.5 6.0 0.7
Mg?* C 7 ) 24.9 12.7 0.5
Ca?* C»n ) 119.5 29.5 2.7
Mn?+ C n ) 1.6 0.2 0.01
Fert «Fe** () ) 61.4 3.0 0.4
Ph?+ Cn )
AR+ «C n ) 0.1
Li* C»” ) 0.08 0.2
Sr** ¢ »n ) 0.7 0.3
Zn®* Cn ) 0.08 0.001
HakER (Hgmg,kg)
i (Asmg,kg) 0.19 0.007
F- (mg k) 4.7 0.8 1.0
Cl- C n ) 1,280.0 437.9 31.8
HS- ( n ) 0.4
S2- ( n )
H.S ( n ) 0.2
5,042 ()
HSO,~ Cn )
50,2~ ¢ 7 ) 857.0 152.7 8.7
H,SO, (7 )
ASO,~ C » )
HASO, C ) 0.3
HCO,~ ¢ » ) 56.5 280.3 107.3
CO,*~ ( n ) 13.8
CO, C 7 ) 5.0 10.3 0.2
HSiO;~ (7 )
Si0,2~ C » )
H,Si0® () 22.7 38.3 33.4
BO,~ Cn )
HBO, C 7 ) 15.3 21.9 4.4
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K2 REH - PEOKEMIRER
SoliM LR 9%

D-COD| Chi- -1 | NO-N | MOy -p| D- - -Si
28 2] [ & [ R Bal oot Lon [ ke | 2% |24
4 B | 128|120 7.7 800 W 7.7 3.6 2.3 W1 46| 501 10 7| 227 31 21 2| <0.05| <01]| 55
5 Bloos|1n.0| 3] 220 670 41| 45| 3.2(W2| 12| 9| 9 | on| B | 2| <005 <01 41
6 B |26.3| 85| 7.8f 3100 900| 36| 3.7| 3.1 |14.1| 1.8| 453| 46 6| 91| M| u 3| <005 | <01 5.1
7 B 238 9.1 80| 2500 720 | 69| 53| 32|20 2.7| 60| 29 7| 175) 46 28 9| <0.05| <0.1| 5.4
8 B 274 8.9 85| 2400 70| 7.9| 53| 35|27 77| 537 2 1| <1| 80| 37 6| <0.05| <0.1] 5.5
o Alent| 95| 85| 3000 00| 6.1 58| 3.8|15.7| 51| 54| 11| <1| <1| 41| 2 1| <005 | <0.1| 5.8
0 B |221]102) 83| 4800| 00| 7.2] 5.4/ 3.7|20.3| 7.6 55 8 6| 59| 3B| 20 2| <0.05| <0.1| 5.9
1 B 121 98| 80| eo00| 1000 44| 50| 35|21 30| 46| 4| 2| 13| 0| 17 2| <0.05| <0.1| 6.9
12 B|1L7|12.1| 83 s200| 1900 4.1 51| 3.6|11.6( 2.5| 381 9| 51 64| B| 15 1| 0.13] <0.1| 5.6
1 B 64121 7.7] 60| moof 3.7 41| 28| 9.0f 304 553| 36| 8| 262| M| U 2] 001 <0.1| 47
9 B 6.0|12.6| 7.8( 43000 1300) 8.31 43| 24| 17.0| 3.6 632 10| 4| 3| 3| 2 2| <0.05 0.1 4.8
3 H| 7.9|12.4] 71.7] 2900 860 | 651 3.6 27| 9.6 4.4 586 7 4] 8| ¥ 1 2| <0.05| <0.1] 5.3
w171 | w.y| 80| 3ol 100] 5.9) 46( 3.1 14.9] 3.9 496 16) 4] 41| M| 2% 30 <0.05| <0.1] 5.4
SEW THE NE :
%E | &g | DO|pH | EC [ C | SS |COD|D-cob|Chl-a|Fago | TN |NHqN|NOyN|NOAN| TP | PP PO-P| D-Mn | D-Fe | D-5i
Bfi | °C |=/l uSfon | me/@ |mg/€ |og/ 8 [/ L e/ 0 | pgl ¥ | aeid e ﬂgh w8/ 0| g0 g/t | ugl? | me/0 | me/t |mefd
4 Bl121|10.9] 76| 1200 20| 68] 3.8[ 2.6]14.1| 4.2 48| 16 7 10] 28] | 2] <0.05| <0.1| 5.2
5 A2 o) 7.7 3100 920 | 44| 4.9 35| 9.1 25| 41| 100 3 | | B 1| 023 <01l 46
6 B 249 41| 7.5 3000| 1i00] 51| 40| 3.3| 9.4| 2.8| 513 141 6| s2| | % 1] 032 <01 5.1
7 B|24.0| 7.2 7.6| 3200 o0 | 85| 5.1} 32|04 2.7 537 | 103| &) 123| 45| 2| 8| 0.05| <0.1| 5.4
8 B |27.2| 6.4 7.9| 2500 750 [ 11,3 51| 3.6]19.3| 8.8 555 | 52 1 4| 64| 37| 10| 0.21] <0.1| 5.6
9 Al2.4| 28| 7.4 s5000| 1500 |12.2| 55| 3.7(13.3| 9.8 645| 236 4| 18| 59 | 8| 0.9 <0.1| 6.0
10 B |2t6| 6.6 7.7| 5000 1500 | 14.2| 5.3 3.7 [ 14.2| 9.6 520 3 5| 46| 41 & 1] <0.05| <0.1| 5.9
1 A |127| 54| 7.7 9wo| 2000 5.8| 53| 3.8(1L.2| 3.9 52| 1T 2 2| 4| 28 2| 0.85| <0.1| 6.7
12 B|12.0| 52| 7.4 1000 4000 | 59| 55| 3.5| 14| 4.1 480 | 173 4 5| 8| 4 3] 093] <0.1| 5.2
1 Al 67 |wa| 77| 700 | 2400 37| 4.4 29[2L5) 3.2 52| 4 3| 23| w| 1] 01| <0.1| 4.6
2 HI| 58|12 7.8 5200| 1600 | 6.0 4.3| 2.6 17.6| 3.0 587| 13 4 M| 30| 2 1) <0.05| <01 4.7
3 B 7.6 1.6} 7.7| d4200| 1200 5.3| 4.0 2.7|12.9| 45| 560 i 40 3| 30| 7] <0.05 | <0.1] 5.1
sy (165 7.6 7.6 5200 600 | 7.4 | 48[ 3.2[12.9] 4.9) 537 86 4 | @] o 3] 03] <01 53
gl bE 91 i
EE | K@ | DO | pH | EC Cl | SS | COD |o-cop| Chi-a | Faco | TN |NHoN|NO-N|NO-N| TP | PP |PO,P| D-Mn | D-Fe | D-Si
8 | C |/t uSion | wglt o/t | ne/8 [ mslt | ugf€ |ug/t |u/t | )€ | nglt | /0| e/t |uslt |we/t | w0 | me/d [mef2
4 B35 12.0] 8.4 7300 2200 56| 4.9 3.4|18.4| 2.6 580 39| 10| 172 B} AU 1] <005 <0.1] 4.2
s A 199160 9.4 22000 7900 | 14.7[11.4| 4.5(40.7| 2.4 90| 18 1 7| 66| 47| 4| <0.05| <0.1| 27
6§ H 266|101 84| 10000| 3200| 5.0} 6.3 3.9[128| 0.9| 495 37 3 2l B 2 2| 0.06] <0.1| 4.1
7 B {241 8.3 83| 11000| 3000| 6.3( 6.4 3.8[20.7| 3.8| 91| 28 4 3] 61| 43 5| <005 | <01 41
8 B 265 85| 86| 18000 | 6400 | 5.2 77| 47|49 24| 49| 11 1| <1| 67| % 4| <0.05| <01 3.3
9 B {276 8.1 84| 22000 8000| 3.9| 6.9 43| 7.9[ 0.9 45| 18 1 2| 54| 2 9| <0.05| <01 2.9
10 B 217 9.9 86| 20000 7500 5.2 7.5 45| 12.0| 3.4 405 3R 20 w| 8| 2 4] <005 <0.1| 1.8
1B 135 91| 84| 20000 0000 | 4.2 5.9| 4.3| 6.4 2.6| 306| 2| 4 1| 5| 27| 1| <0.5| <01 3.0
12 B 151 12.8| 83| 20000 7000 | 7.4| 6.0| 3.7| 8.8| 31| 516| 4l 6 | 5[ 20 2] <005 <01 3.2
1 B| 82|11) 81| 22000 B00| 3.6 45| 34| 49| 2.0 483 52| 8| 19| | 16 31 <0.05] <1 2.8
2 B| 6.613.6| 82| 14000 4800 | 10.2| 7.0 3.1[25.3| 3.9 1| 2 5| 30| 49| 37 2| <0.08] <01 3.7
3 B 9.0|128) 86| 12000 4000) 6.1f 51| 3.0 B3| 55| Bd[ U §| 24| | 2 2] <0.05| <0.1| 4.0
gl | 175 | 1.1 85| 17000 6100) 6.6) 6.7) 3.9|15.4| 2.8 | 850 | 28 4 @ a1 4] <0.05| <01 3.3
Pl THEOLE
ER (4@ | DO | pH | EC Cl 85 | cOD |p-cop| Chl-a | Faso | TN |NH-N|NO-N|wo,N| TP | PP |PO,-P| D-Mn | D-Fe | D-Si
B | °C |me/d aSlem | mg/ @ |mg/ 0 |wg/ @ |med €| el | pgl € | pel ughl | gl | wel 0 | uglt |l gt | m/0 | mg/l |me/t
4 Ao 25 7.9 35000 12000 | 59| 3.2 2.3] 6.0 1.8 4%0 | 190 9| m| B} W 5| 12| <01 2.0
5 B4 23] 7.9 44000 | 17000 | 9.2 4.0 25| 5.5 2.7 418| 59 3 17| 4| 2| u| mee| <01| L3
6 B |25 1.1 7.8 43000 | 16000 | 5.2 35| 2.7( 2.0 2.8 625| 400 5 30 183 241 10| 0.69) <0.1| L3
7 B |22 0.9 7.8 41000 15000 | 7.1| 3.9| 3.0 3.8) 0.6| 621| 398 4 9| 137 2| W2| 0.32| <0.1| 18
8 A9 06| 7.9| 42000 16000 | 5.0 42| 3.0 27| 2.1| 508 204 | 66| 19| M3[ 18| 11| 0.06| <C1| 15
9 A |938| 14| 7.9| 43000 | 16000 | 4.1 35| 25| 25| 1.5 480| 207| 29| 54| 172 17| 49| 0.20| <0.1| 15
10 B |26 13| 7.9 30000 w5000 7.2| 44| 29| 6.8 3.3| 449 125( 2| 94| 9| 1| 65| 010) <0.1| L4
1A | 171 24| 8.0| 41000 | 5000 77| 38| 32| L7| 28| 31| 6| 4| 12| 7| 18| 45| 0.6 <0.1| 2.0
12 A 15.9) 24| 7.9 4000 | 15000 | 65| 3.7 2.7 27| L2| 450 | 20| 13| 21| 83| M| 61| 0.06| <01| L5
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0.199Bq L TH Y, BIEEDER.8940.25Bq/ L )@k A £ 23, 160~161, 1981
LEEBRIUTH 27, 5) @ E: H £ 24, 103~104, 1982
i, R DWTIE, 4 BREFHRER 1S 6) A Et: H k25, 124~125, 1983
HOKOTHEERL 28k o, TEOEERERE X NE Lk @ b 26, 150~153, 1984
% ¢ FEI26.66Bg/ L DEBEMSIE S iz, iz )R Lk: @A k27, 135~-138, 1985
EWED W s, RFEHFEE S ORED 9O m t: @A £ 28 117~118, 1986
FEZLEbDLELLNS, 28, ThSOER 10) IAA—-: [ 29, 76~78, 1987
BEOBEBETHY, ILHAMTEELERR WA +t: @ £ 30, 109~113, 1988
»ehedholz, LEOFREERG TR HFEERE WHE k@ L 31, 117~119, 1989
KD 5 E,0.3940.26Bq/ L TH Y, AIEED, 0.40 WA L @ £ 32, 146~148, 1990
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&, HIS T OFEEEH0.6220.69 (Bg L) T, FF
WERRD SNE D olz. RERASEOTHEE
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RO S hRETRES ST, —RESEIIBT2
BEIEET LEERREBTHELLELS,
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W2k D90°C, 0AED ) F o — AN f, &
Bz, V—FiZowTi, *ORZEEEICERIETE
B WRIEL:z, ZhASAEREZOFHICOWT
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3.8 B
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RHfeE (365HAE) OEFESMEE 3 IKRT.

ZhiciRhE, ERRE (3608 HEE) OREMIE
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42 (HiSEEE21) ) 00.47TmGy T, ho{Eix TRE (4
EES25) ) BU Tl (EES34) ) 00.644mGy T
Bd, #LTKRERS (30M535405) #50.75mGy LA
TThd, anlk, ThERFHEEHROH L /N\EE
FERRTR U b BT 2400 & AR EIRETIC B
BHEERA Y POAZEET L L, BEE 5 @3
F—& (MAES21), TEDLS LY, BEEl TR
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BEE3), L5,

Zhe, SHS0REER VS EOKREDORER
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NITR S D, FOBRHTEEEMETHEAIE, X T
WSRO0 ICEL L TH 2, EHMEDQRILET
H5 Todt, OBErI2H0Y 013,
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X ®

1) #iE 8, TEE— BIRSMHATEH9, 81~
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BRGIATIATESNS (1991)
%1 TLDW & 5 MG BEGENERR (199148)

19916¢ 4 A~19924 3 B

m #H o1 m B g2 0HEB B o3m# MW Ho4mE M £ H
§ A F&iEE 98 ABUEE 08 | BREE E ASAIEE 08 |ERMER 365
g WIEHH HEE SIE T W (e EE e A
(B (mGy) (mGy) (H) (mGy) (mGy) (H) {mGy)} (mGy) (B) {mGy) (mGy)| (H) {mGy) (mGy)
1 | 4 W A% % | 03.28-06.24 88 0.133 0.136 | 06.24-09.24 92 0.135 0.132 | 09.24-12.17 84 0.126 0.135 | 12.17-03.25 99 0.145 0.132 | 363 0.539 0.542
2| H B | 03.28-06.24 88 0.136 0.139 | 06.24-09.24 92 0.136 0.133 | 09.24-12.17 84 0,132 0.141 | 12.17-03.25 99 0.154 0.140 | 363 0.558 0.561
3 |& | 03.28-06.24 88 0.143 0.146 | 06.24-09.24 92 0,150 0.147 | 09.24-12.17 84 0.141 0.151 | 12.17-03.25 99 0.164 0.149 | 363 0.59 0.601
4| % B |03.28-06.24 88 0.135 0.135 | 06.24-09.24 92 0.137 0.134 | 09.24-12.17 #4 0.134 0.144 | 12,17-03.25 99 0.153 0.139 | 363 0.559 0.562
5 | #E 0 = M) 03.28-06.24 88 0.150 0.163 | 06.24-00.24 92 0.168 0,164 | 09.24-12.17 84 0.156 0.167 | 12.17-03.25 99 (.184 0.167 | 363 0.667 0.671
6 |7 & B |03.27-06.18 83 0.162 0.176 | 06.18-09.18 92 0.178 0.174 | 09.18-12.16 59 0.182 0.184 | 12.16-03.18 93 0.194 0.188 | 357 0.716 0.732
7 | 7 o 45 BB | 03.20-06.21 93 0.162 0.157 | 06.21-09.20 91 0.155 0.153 | 09.20-12.20 91 0.160 0.158 | 12.24-03.16 83 0.159 0.172 | 358 0.636 0.648
8 | FEpEPes | 03.20-06.21 93 0.202 0.105 | 06.21-09.20 91 0.199 0.197 | 09.20-12.20 91 0.197 0.195 | 12.24-03.16 83 0,193 0.209 | 358 0,791 0.806
9 [ B B |03.28-06.24 88 0.165 0.169 | 06.24-09.24 92 0.179 0.175 | 09.24-12.17 84 0.164 0.176 | 12.17-03.25 99 0.191 0.174 | 363 0.699 0.703
10 | & % |03.28-06.24 88 0.172 0.176 | 06.24-09.24 92 0.184 0.180 | 09.24-12.17 84 0.168 0.180 | 12.17-03.25 99 0.195 0.177 | 363 0.719 0.723
| K #|03.2506.26 93 0.184 0.178 | 06.26-09.25 91 0.171 0.16% | 09.25-12.18 84 0,174 0.186 | 12.18-03.30 103 0.211 0.184 | 371 0.740 0.728
12 |8 | 03.26-06.27 93 0.176 0.170 | 06.27-09.26 91 0.176 0.174 | 09.26-12.24 89 0.159 0.171 | 12.24-04.01 99 0.178 0.162 | 372 0.699 0.636
138 @ |03.26-06.27 93 0.156 0.151 | 06.27-09.26 91 0.145 0.143 | 09.26-12.24 §9 0.145 0.147 | 12.24-04.01 99 0.167 0.152 | 372 0.613 0.601
M3 #103.25-06.26 930,120 0.125 | 06.26-09.25 91 0.121 0.120 | 09.25-12.18 84 0.118 0.126 | 12.18-03.30 103 0.138 0.121 | 371 0.506 0.498
15 |# H B{03.25-06.26 93 0.159 0.154 | 06.26-09.25 91 0.149 0.147 | 09.25-12.18 84 0.146 0.156 | 12.18-03.30 103 0.177 0.155 | 371 0.631 0.621
16| % R C[03.25-06.26 93 0.173 0.167 | 06.26-09.25 91 0.162 0.160 | 09.25-12.18 84 0.155 0.166 | 12.18-03.30 103 0.197 0.172 | 371 0.687 0.676
17 % R D|03.25-06.26 93 0.139 0.135 | 06.26-09.25 91 0.130 0.129 | 09.25-12.18 84 0.129 0.138 | 12.18-03.30 103 0.157 0.137 | 371 0.555 0.546
18 | % E|03.25-06.26 93 0.162 0.157 | 06.26-09.25 1 0.151 0.149 | 09.25-12.18 84 0,149 0.160 | 12,18-03.30 103 0.181 0.158 | 371 0.643 0.633
19 % R F|03.2506.26 93 0.145 0.140 | 06.26-09.25 01 0.138 0.136 { 09.25-12.18 84 0.136 0.146 | 12.18-03.30 103 0.168 0.147 | 371 0.587 0.578
20 |8 A A|03.25-06.26 93 0.164 0.150 | 06.26-09.25 91 0.155 0.153 | 09.25-12.18 84 0.152 0.163 | 12.18-03.30 103 0.190 0.166 | 371 0.661 0.650
21— % |03.28-06.24 88 0.110 0.113 | 06.24-09.24 92 0.117 0.114 | 00.24-12.17 84 0.114 0.122 | 12.17-03.25 99 0.133 0.121 | 363 0.474 0.477
2 (i %[ 03.26-06.27 93 0.137 0.133 | 06.27-09.26 910,128 0.127 | 09.26-12.24 89 0.130 0.131 | 12.24-04.01 9 0.150 0.136 | 372 0.545 0.535
238 %|03.26-06.27 03 0.220 0.213 | 06.27-09.26 91 0.220 0.218 | 09.26-12.24 89 0.212 0.214 | 12.24-04.01 99 0.235 0.214 | 372 0.887 0.870
24 | DOFEETRIL | 03.26-06.27 93 0.256 0.248 | 06.27-09.26 91 0.253 0.250 | 00.26-12.24 89 0.242 0.245 | 12.24-04.01 99 0.283 0.257 | 372 1.034 1.015
35| A & |03.26-06.27 93 0.168 0.163 | 06.27-09.26 910,156 0.154 | 09.26-12.24 89 0.153 0.155 | 12.24-04.01 99 0.179 0.163 | 372 0.656 0.644
%6 |% % |03.27-06.18 83 0.188 0.204 | 06.18-09.18 92 0.205 0.201 | 09.18-12.16 89 0.202 0.204 | 12.16-03.18 93 0.218 0.211 | 357 0.813 0.831
o | & F B |03.27-06.18 83 0.163 0.177 | 06.18-09.18 92 0.182 0.178 | 00.18-12.16 89 0.170 0.181 | 12.16-03.18 93 0.189 0.183 | 357 0.713 0.729
M| E ¥ 03.27-06.18 83 0.126 0.137 | 06,18-09.18 92 0.135 0.132 | 09.18-12.16 89 0.139 0.141 | 12.16-03.18 93 0.144 0.139 | 357 0.544 0.556
29 | #6 A& i | 03,27-06.18 83 0.122 0.132 | 06.18-09.18 92 0.133 0.130 | 09.18-12.16 89 0.132 0.133 | 12.16-03.18 93 0.138 0.134 | 357 0.525 0.537
30 (@ N E|03.26-06.27 93 0.175 0.169 | 06.27-09.26 91 0.173 0,171 | 09.26-12.24 89 0.168 0.170 | 12.24-04.01 99 0.197 0.179 | 372 0.713 0.700
31|k 38 & |03.27-06.18 83 0.139 0,151 | 06,18-09.18 92 0.154 0.151 | 09.18-12.16 89 0.154 0.156 | 12.16-03.18 93 0.167 0.162 | 357 0.614 0.628
R |% 5 F|03.27-06.18 83 0.123 0.133 | 06.18-09.18 92 0.140 0.137 | 09.18-12.16 89 0.136 0.138 | 12.16-03.18 93 0.144 0.139 | 357 0.543 0.555
33 | W % 7| 03.19-06.20 93 0.184 0.178 | 06.20-09.19 91 0.183 0,181 | 09.19-12.19 91 0.177 0.175 | 12.19-03.16 88 0.170 0.183 | 363 0.723 0.727
3| = 8 (| 03.19-06.20 93 0,159 0.154 | 06.20-09.19 91 0.157 0.155 | 09.19-12.19 91 0.165 0.163 | 12.10-03.16 88 0.159 0.163 | 363 0.640 0.644
35 | %% [ 7TH|03.19-06.20 93 0.379 0.173 | 06.20-09.19 91 0.173 0.171 | 09.19-12.19 91 0.172 0.170 | 12.19-03.16 88 0.172 0.176 | 363 0.696 0.700
3| % B | 03.19-06.20 93 0.198 0.192 | 06.20-09.19 91 0.188 0.186 | 09.19-12.19 91 0.192 0.190 | 12.19-03.16 88 0.191 0.195 | 363 0.76¢ 0.773
37 |k B 7| 03.19-06.20 93 0.158 0.153 | 06.20-09.19 91 0.151 0.149 | 09,19-12.19 91 0.158 0.156 | 12.19-03.16 88 0.154 0.158 | 363 0.621 0.624
- |2 = b 103.20-06.20 93 0.046 0.045 | 06.21-09.20 91 0.046 0.045 | 09.20-12.20 91 0.045 0.045 | 12.24-03.16 83 0.042 0.046 | 358 0,179 0.183
B/ E B k| 03.25-06.26 93 0.154 0.149 | 06.26-09.25 91 0.147 0.145 | 09.25-12.18 84 0.146 0,156 | 12.18-03.530 103 0.182 0.159 | 371 0.620 0.619
39 |46 B 3| 03.27-06.18 83 0.161 0.175 | 06.18-09.18 92 0.173 0.169 | 09.18-12.16 89 0.171 0.173 | 12.16-03.18 93 0.184 0.178 | 357 0.689 0.704
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BIRGATTAHMIE (1991)

RERSFORFUREBERE (F14%)

R 3 FREMAERR —

SFHIBM - EHE— - TAR— - LAEE - THE =

1.8 M

BRI OB L ~ VR EET 3 -0 T2 Ty
3, AEESEREFHNOEERERERR2RET
%,

2./ &

# 1 B EOREUER, REEOBRY, SRRV
FRASE2E&EEIRT.

7, EROBECSE, MEEGE, o HECER
L HIE SR ot LT H 2,

3I.E %

AN TR SRR R URIRBCR & D" Be, KAl
2 RABETERE T H 3 URFID?Bi, RUThRF
D*8Ac, P5TIb e TIET 5, 72720, MHEBICX
B LEIROWIERAT 2 Ty,

Ui SERSERAEOBOENER 2R T,

L, FOEBRRBROLBY LT3, £72, Bl
FimiE LT OX P TNDERET .

(1) EToaREHsmHENES .
g4 L FIE (BIME (BH LB, HEUERT
~mAE EHLE, REEERT)
(2) —EROBE T SR S NTBE

i TIEIND (R L 2o F, FEUERT)

~FE (R L= H, SRS )

i, FRHERUhS, SIRAOSEIOnTIRE]
*EROIE,

1) AEETY (Ba/nt, #*EIBqg/mf+d)

¥1Cs 1 0.0433(ND(4, 6, 8, 10, 128, #NLTH)

~0.0665 (95, #LH))

%197Cg 1 0.00138 (ND (4, 6, 8, 10, 124, #

JLTE) ~0.00221 (9 A, L))

"Be : 155(22.3(8 A, ¥LH) ~387( 1 B, ¥AILTI))

#*7Be 1 5.02 (0.717 (8 B, #MIL/H) ~11.0(1 4,

PRI )

BIFEEEIZ19Cs : 0,070, %0.00235K0VBe : 169,

*¥5.08TH o7z,

2) BRiE#ERE (mBg/m)
© I
"Be :3.56 (ND (6, 7, 108) ~6.23 (3 A))
MEEEIX4.31TH -7z,

@ EEIHE
"Be : 3.73(ND (6, 7, 9,12 A)~5.13(4 A))
BIEE134.00TH o1z,
@ EEMITHE
"Be :3.49 (1.02 (5 8) ~5.56 (3 /)]
HIEEET4.61TH o7z,
3) 1% (Ba/ket)
© L
1270s 1 0.053 (ND (7, 9, 10, 115, '90%ZE,
6, 8, 10, 118, '91%Z (F3F)) ~0.0945 (4
H, '90£3E))
1=, 'O0LEZE0.071>'914EZE0. 043 TH -7z,
"Be:20.7(5.69 (8 B, '914%) ~37.78 (8 A,
"GOLEZE) )
iz, '905FE3E26.1>"914EE16.8TH -z,
K 1 67.6 (48.6 (7 A, *90&EZE) ~77.1 (1A,
"Q1EELE) )
F 7z, 9063, 65 '91EET0.4ThH - 72,
AT 12 97Cs 1 0.110, "Be: 22.8 R UMK :
73.2TH -7,
@ BEHITHERE
97Cs 1 0.128 (0.075 (108, '90LEZE) ~0.307 (7
H, '91£3E))
"Be : 21.5 (3.77 (7 A, '91£43E) ~49.6 (7 &,
"904EE) )
K :88.1(56.8 (8 B, '90&%E) ~103.2 (4 B,
"904ETE) )
Al 4 B 12 *7Cs £ 0.305, "Be : 18.6 L U'%K :
719.4TH o7z,
@ KHET
197Cs 1 1.85(0.45 (6 A, '904#E) ~3.51(9 A,
"914EHE) )
"Be:26.8 (ND (6 B, "9143E) ~55.1 (128,
"QOEERE) )
WK 172.7(24.3 (3 B, '91438E) ~115.3(6 B,
"GI£ETE) )
BB IZ9°Cs ¢ 2.01, "Be § 17.3/ UK : 68.1
ThH o7z,
g, EEOFEEOLEITII,

— 107 -



BARBIAMARSEIIS (1991)

870y I U0ETE 1.42<914EEE 2.17

"Be :'O04EIE3R.8 >'914E3E14.9

WK 1U904ETET0.3 S91EEETL.6
BARIE T D&EE

137Cs : 0.524(ND~3.50(9 B, XM, "914£3E))

"Be : 21.6(ND~55.1(12H, KHM, '9053E))

WK :71.9(24.3(3 A, KA, 91FEZE)~115.3

(9 B, KA, 914E£E))
BIAEBE 12 '9Cs 0 0.849, 7Be :19.8 % 4K :
72.5CH o7z,
4) FE FEISNAE, KB, ZeD, fK
(Bq/ke#)
WCq | 43EQ.083, F540.030

135 hABIE (ND (128, f#iE) ~0.129 (127,
fBEAR)) Thotz,

BU4ERS N, 25TE130.131, BENDTH 27,

"Be : Z¥139.3> 135 A ES.01=K4R - 26.26>
FAR « HEND

BARIEINDTSH 272,

WK F S NABELTR> 134> KR - FL06> K
B M7 12 3 5 0D76.1> 54298
5) E#L, mWEEIL (Ba/ke%)

] SHESIONDTH 5 72,

© F4L

¥Cs ; 0.0568 (ND (7 B, EEBET) ~0.1045 (11

H, ZE/1ET)]

WK 1 47.2 (43.2 (4 B, BB ~51.5 (2 A,

g2E)1[HT))

BTAEEE I3 7Cs 1 0.0725 B UM 99K 1 47.2 T H >

Too-

@ T
137Cs 1 0.0605 (0.0538 (8 B, MWL) ~0.0671
(2 H, T

9K :42.5 [41.8 (8 A, RIH) ~43.3 (28,

AT )

T L bRF, TRAMZES hRETL

Motz

6) HER (Bg/ke&k)

AT & BERHT - BARETOD 2 Ml THRALL 720
WCs 1 0.0757 (0.0517 (6 B, BEBHE - BENT) ~
0.1191 (11~12H, FITH))
©K 181.9 (57.0 (11B) ~27.3 (6 A))

FIERE I Cs : 0.0756/2 UK : 76.8TH 57z,

7) et (Bq/ke#Z) 0~ 5cmE

17Cs 1 29.1 (2.89 (7 A, M%) ~63.1 (7T H,
Kan)

WK 1217 (131 (7 B, m&H) ~361 (7R, &

=E2A))
BRI Cs 1 150 UF*K : 313TH -z,

8) BEL (Bg/keiz)
157Cs 1 1.14 (0.321 (4 B, —S#BukOm) ~2.44

(48, FHEHNo2))
WK 1206 (114 (4 B, —B#HekOM) ~859 (10
A, @A dkm))

BIEEREEIZOK 135, ¥7Cs: 0.604TH o/,

9) AGEREAK, AGEERAK, ftAK (Bg/ke)
AGEEACs 0 0.478(ND(6, 128, i#&HE, 97,
ZEN) ~0.519 (6 5, ESE))

KK, #K’Be: 13.6(ND(128, #E, 6 A,
MR, 9H, =) ~14.5 (128, &HE))
K § k98, 3> AGEFRAKSE . 1> AGEEFR K250

10) #£E¥EA (Bg/L) .
wCs  3.69 (3.21 (4 B, ZS#HrkD) ~4.29 (4
B, —&#HokOmM) )

BT4EEEI3.39THh o 72,
11) »& 2, &2 (Bg/'kes)
PECIIAEE L BT 2, B
187Cs 1 Q14ERE 0.209> 004 0.148
WK 1COLEEREQ2.8  >'00EE68.7
B E YK D91EEE19.0="90E 23 .4
12) B0b, bho, HoHw, IEAKEDLE
(Ba/kg)
137 Ce i 5 B O1AERE0. 133590 E0. 152> I AT D
& %50.090
BE, bOOIRTXTNDTH -2,
He5HCs:0.133 (0.108 (6 A, —SHEHUKOE
) ~0.159 (6 A, ZS#EHuk OB )
WK L F AT D 501> B 5 H201=h 206> 5
DH72
BIEE IR 1Cs b H0.08425 L UH 5 80.153
Thote, "KEUBAEZLEARETHY, BEITED
TR LB TH - 7,

13) &€z (Ba/kgH)

@ =¥z -BA BREFHAEF GLNETHE
Bl 7z,
#7Cg 1 0.0578 (ND (7, 1~3H) ~0.0592 (4
B))
"Be: £ETNDTH o7z,
0K : 68.8 (66.7 (1~3 A) ~T71.3 (108))

FTEEE 13 1Cs 2 0.0442 L UF K 1 69.5 T H >

Izs

@ =¥z -A"E BREFHREFLLDGRETE
L7z,
#(Cs 1 0.0787 (ND (7 B) ~0.102 (1~3 A))



EARGIABIRRESR33S (1991)

"Be : 4.63(3.98(7 B, ZE¥HOKOBMIT) ~4.91
(8 A, FEREEM)
“wK :54.6 (46.3 (8 H, ={RE8E]) ~60.9 (7 H,

"Be - 7.51 (4.06 (108) ~11.92 (7 A))
wK 1 73.5 (58.7 (108) ~84.5 (4 A))
BAEEE12197Cs © 0.0607, "Be : 7.54% UMK :

69.9TH o7, ZEHEROK OB )
14) o X sV « #& (Ba/ked) HTEEREI1Z%7Cs ¢ 0.057, "Be : 3.47% UK : 58.4
187Cg ¢ 2 TNDTH 5720 TH-o720

#£1  FBHERBAT R EEERINE
2] # B 4% P He % m FEEOBE | B ®mA %
1B M & T 9| v Bq/nt Bq/dem? 12| =8
‘ AT TR EREHT -~
2B M B | i, 5 mBa/m? 36 | @A
AN
NREEENT (e, —%) EA, 37 AE X,
5|# ® | xmm= Ba/ket %
RGN ./ BT
4 % | AREESIRR Ba/keE 15
5 |1 5 R A E| AHEESE (%, REA) Ba/ketk 2|12
JRESEEEET (0, HEA)
6 | % RGO | Bo/ketk 3|7, 12
NREMESET (M7, AREA)
7 | % B | Bq/keE 3] 7, 12
) JRBEEEET (4, HREAK)
8 ls v o~ oL e Bq/keE 3|5, 7
. .| nemmamnrEs
9 b * T Ba/kek 2110, 12
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