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Study on the environmental movements and distributions of
natural radioactive nuclides on the granite area (II)

Hiroshige Morishima** and Taeko Koga**

- Abstract

The natural radionuclides as K-40, uranium decay series and thorium decay series etc. are
widely distributed on environment, but are not wvniformly.: - These have various influences
various forms as the sources of terrecial environmental y rddiatic_m and of radon in to the hum_an
life environment and make wide fluctuation seas_bnal and spatially on the environment.  As the
environmental radiation is higher than that of the other on the west japan where generally consists
rich of granite strata. =~ We deeply appreciate in regard to natural radiation and would carry the
studies on the movement and distribution of natural radioactive nuclides on high background
radiation area consisted rich granite strata. ~ We have selected and observed on Tkeda mineral
spring district Ota-shi Shimane pref., Misasa spa district, Tohaku-gun, Tottori pref., Muro
district Uda-gun, Hachibuse district, Nara-shi Nara pref. and Arima spa district Hyogo-pref. for
HBRA, and Kawanishi-shi, Hyogo pref. and ngashl -osaka-shi, Osaka pref. as CA. ~ We have
carried out the study on. the environmental movement and dlstnbuuon of natural radioactive
nuclides contammg radon and decay nuclides, and reported these results on following;

(1) Radon measurements have been carried using cup typed radon and thoron monitors which are
easy handling in spite of need of long sampling time, pico-rad method by active charcoal
s_a:_npling and Pilon scintillation-cell by grub sampling. - Accumulated radon monitors have
been used cellulose nitrate (LR-115 type [, Kodak Co.) as solid state track detector.
Among these characteristic of radon monitors, though minimum detectable limit of cup method
for 3 months sampling is higher than those by the other method, it is able to measure mean Rn-
222 concentration for 3 month periods. Rn-222 concentration by pico-rad method is able to
get briefly mean concentration for 24 hours, is small detector and many sample are measured at
the same time to be available on the concentration distribution.

* Work performed by Kinki University under contract with Japan

Nuclear Fuel Cycle Development Corporation

J N C Liaison : Safety Propulsion Division, vice director Tamotsu Nomura
*# Kinki University Atomic Energy Research Institute



(2) Mean Rn-222 concentrations in air at Misasa spa environs measured for four years until
December 1998 were fluctuated largely ranged 2~ 150 Bg/mi outdoor and 8~194 Bg/ni indoor,
the latter generally are higher than those outdoor and these ratio were fluctuated ranged 1.1~2.3.
On the results measured on Misasa area, Rn-222 concentrations on Misasa district, Asahi district
along Takeda stream located southward from Misasa spa district and Takeda district along Tenjin
stream are high, on Osika district located east-southward from Misasa spa district and Mitoku
district are low level. : _

(3) On comparison of Rn-222 concentration on geological map, it tirn out that Rn-222
concentrations on Misasa district, Asahi district and Takeda district geologically formed from
granite strata are high, and those on Osika district and Mitoku district formed from volcanic rocks
(Andesite and Basalt) are low level. Indoor Rn-222 concentrations in air on granite strata
layers are 2-3 times higher than those of volcanic rock and Rn-222 concentration in air is a
influence on the strata. '

(4) Rn-222 concentration variations in air on lkeda radium spring of Shimane pref. were largely
differenced between at hotel used mineral spring and at eight private houses. Those of the
later were comparatively low. But those in air at a private house with spring well of high
concentration are high and fluctuated largely. Gash-out extend of spring is a great influence
on radon concentration in air. Rn-222 concentration variations in well water used as drinking
water were 2~138 Bg/ | (mean value 31 Bg/ 1 ) and those in ground waters varied from non
detectable to 4620 Bg/ 1 (mean 875 Bg/ 1 ) on sampling time and places.

(5) Mean Rn-222 concentration in the spring water at Arima spa area, Hyogo prefecture is 26
Bg/ | at Tansan spring source and the other spring sources are comperatively low level with
ranged 1.1~2.7Bq¢/ | .
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Table 1 ZZHEIMEBRICHTB3LR+FRS KUBE

(1998.11) (Bg/ni)

..-b L_

B 8 A 5 K> BE Br,/ B4
E & E 4 | B
MEBE t®A | 374 + 1.0 | 395 + 18 0.95
B K ® = | 495 + 141 | 133 + 09 3.7
Xt | 366 + 1.2 | 199 = 1.0 1.8
i W 20.1 + 0.9 11.5 = 0.9 1.7
=ERiX = & 40.1 + 0.4 14.6 =* 0.5 2.7
v 56.1 + 0.4 18.9 = 0.5 3.0
1l H 28.3 = 1.0 17.5 =+ 1.4 1.6
FILLIE AT 248 + 07 | 198 =+ 09 1.3
BERAO® _ 224 + 1.9 _
BEREOM® - 267 + 2.1 _
= A K 1.2 =+ 07 | 490 =+ 09 2.3
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Table 2 =FARLNIHMIEEANS N iEE
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& R — — — (128 £ 1.2 | 215 £ 23 — 140 = 1.3 — — 16.1 * 4.7
G - ~- | = - - - 110 £ 05 — — )
HME — | — |57 £ 14 - —- - - - 15.7
B — —| - 218+ 20 - - - — - 21.8
P | Al 444 £ 16| 173 ] 215 — = = = - - 27.7 144
manalm #| 333 +1.3[315] 197 - 414 + 29 — - - — 416 +240
- — | = — 822 + 35 - — — -
R B - - | — {473 % 17 - - - - - §9.0 +69.0
- — | = |90 = 30 - - - — -
- — | — |e96 = a0 - = - - -
v oE @ fe] 370 + 14| =7 = = T 822 + 35 | e 535 +24.9
— -1 - — - — 414 = 29 — -
x| E & - — | — |03 + 27 - - - — — 417 £108
- — 1 — |340 = 34 - — - — -
LES - — | - hat2+ 44 - 599 * 3.0 |60.6 £ 31 | 340 % 24| 37.4 + 1.0| 740 +741
- — | — |0s0+ 27 - — - — -
- —| = |765 = 34 — - - - -
x & - - | - - 490 + 25 - - - - 49.0
T — —| - - 425 + 26 — — - - 42.5
= @K %629 20| — | — - = - 127 = 12 - - 281 *234
- - - - — - 184 + 23 - -
- —| = — - — 182 + 2.3 - -
= % - —| - - - 185 + 09 | 194 + 18 - - 232 % 7.4
- - - - - - 317 + 23 — =
= - 86 | 27.7 - - - - — - 18.2 +£135
B k| 208 14 — | — - 317 + 23170 = 22 [197 = 2.2 - - 245 * 7.2
a2 = 1ss 163 | 19.4 - - - — - - 170 % 2.1
2 B — — | — {405 %+ 18 - — - - - 40.5
B — — | = - — 172 = 24 | 197 = 24 - - 185 + 1.8
m & @ = — = - - = - 577 * 1.7 - 57.7
zetel @ m| 148 o7 — | — - 74.2 + 3.0 — — - - 445 420
5 B — - - - - - — 36.5 + 1.5 - 36.5
R F - 77.9| 705 - - - - - - 742 * 5.2
hAR| 370 259 | 30.4 - - 272 £ 26 | 329 + 27 - - 307 + 45
T oa - - = - - - — 156 + 1.4 - 15.6
=111 05| 29.5| 443 - - - - - - 283 +16.6
* 8 - — | — |e96 £ 240|597 + 29 - — - -~ 647 + 7.0
W - - - - - - - - 200 + 09| 201
¥ R - - | = - - 141 + 23 [153 + 25 — - 147 + 08
B H5 = — — 1. — — ] _ — - 495 4+ 1.1 49.5
HE | Fmm| 851 + 2.8| 636 484 | = = = = — T Tess £188
wangl mEs|  ass 220| 647 | 696 + 3.7 - - 59.2 + 1.4 - - 60.4 +21.8
- —| ~.|se7z 18 - - - - -
x f5| 296 + 111935 753 | 607 = 25 - 683 = 32 (622 + 32 |432 + 1.6] 366 + 1.2} 71.2 +51.9
X ® — - | — le30 x 35|790 £ 30 — 271 + 14 - - 496 + 256
- — | — J200 = 14 - - - - -
5 R - —| = [386 + 14 - - 316 = 09 - - 341 + 35
= =176 1.4 — | — [270 % 14 -~ - 148 + 07 - - 19.8 + 6.4
B % - — | — |s86 % 18 - - — . - 58.6
#® - — | — |433 = 18 - - — - - 433
& - — | — 386+ 18 — - - - - 365 + 30
- — | — |314 % 18 - — - _ _
= 8% & = — [ = [337 £ 14| 433 « 26 - - - = 392 + 50
- - - - 407 % 25 - — - -
i - - - - 84.7 + 3. - 592 + 1.9 - 283 = 1.0] 541 240
- N - - 442 + 26 - - - -
' £ — —| - — | 378 £ 24 - v - - - 37.8
= @ - —~ | — |s54 % 35 - 971 + 330 - 19.1 + 15[ 40.1 + 04] 515 +26.0
- - - - - - - 274 + 24| 56,1 +15.4
653 +23.3
B L | AW - — | = 314 = 29 — - 118 = 2.6 = 248 + 0.7] 22.7 £100)
WWILE| BAR|  25.8 105 | 144 15 - 96 + 29 — - — 144 * 66

#*1(48~158) *2n=11 *3n=12 *4n=12
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Table 3 =FHELIMEESN S N BE
{Bq/mi}
BIEE | R 1992  |1993]1994/1995.10~11 1996.1 1996.11 1997.11 1998.11 F 8
NE| & B 18.5 104 — — - 65 * 1.2] 89 % 1.8 — — 1.3 £ 5.2
B & 15.5 15.5| — — — - — — — 15.5 + 0.0
-4 — ~ | = |140+ 113|182 % 22 — — - — 16.1 + 3.0
HE — — | — |99 £14 — — — — — 9.9
@ | Al [333 + 1.3] 181 21.3 — — — — — — 242 + 8.0
mana|l m % [370+ 1.5]18.1]18.9 — 227 £ 25 - — — - 324 +324
— - = - 65.1 + 3.2 — — — —
" @ — — | = |114ax1s — — — — — 23.4 +13.
— — | — |2t3 % 26 — — - — _
Tl =l = 374 & §_'_|_ I -l - — —
BRI I [ T TR - S Dy [y . _ 851 + 32| — T M s0e + 22
— - - - — — 227+ 25 — —
EHNR| B & — — | — |77 £25 — — — — — 12.6 *+ 5.4
— — | — 126+ 14 — — — — —
— — | — |99 x 27 — - — — —
— — | — |200 £ 30 — — — — —
tEE — — | — [59.4 % 31 — 243+ 18256+ 27| 187 £ 1.4| 395 + 1.8] 346 £ 15.0
— — | — |487 % 30 — — 259 % 2.7 — —
*x & - - | = — 00 £ 1.7 — — - — 0.0
F @ — o — 42.3 + 2.6 — — — — 42.3
= | B % [37.0%14] — | — = — — 217 = 2.5 — — 260 * 9.5
— - | = — — — 196 + 2.4 — —
= & — - | = — — 211+ 1.7|200 % 22 — - 251 + 5.6
% B — 53 | 23.8 — — — — - - 14.5 +13.1
B &K |296% 14| — | — - 29.0 + 22|10.2 £ 2.2 (109 = 2.1 — — 19.9 +10.8
& B 10.0 9.5 | 21.1 - — — — — — 13.5 *+ 6.6
= — — | — {30718 — — - — — 30.7
B & — — | = — — 103+ 23142 % 2.3 — — 123 + 2.8
11 £ H — -] = — — — — 289 * 1.4 — 28.9
sl w om |48+ 08| — | — — 577 + 2.8 — - — — 36.3 * 30.3
% " — — | - — - — — 338 + 1.4 - 33.8
wF 15.9 73.3| 65.1 — — — - — 51.4 + 31,0
AR 32.2 25.9( 38.0 - — 100 £ 1.5]|155+ 25] 215 + 2.3 — 215 £ 11.4
— - = — — — 7.4 £ 23 — —
T & — - = - — — - 99 * 14 — 9.9
I 18.5 1331 25.6 — - — — 17.4 + 2.2 — 18.7 + 5.1
£ % - - | - — — - — 25.5 * 25 - 25.5
x B8 — — | — |49.1 + 36{56.2+ 28 — — — — 527 * 5.0
w0 — - - — - — — 87 + 20|15 + 09]106 + 1.3
= R - - - — — 11.0.% 23|128 £ 24| 266 % 2.4 — 167 + 69
— — | = - — — 163 + 2.1 —
___________ B H = e T 1333 £ 09 133
18 FTma |62.9 £ 2.3]|303(37.8 = - = - = 437 £ 17.1
wEIR| BEY 11.5 18.1| 28.0[48.7 + 3.3 - — - - — 26.7 % 14.1
- — | —.f2rox 17 — — — — —
A 17.4  [149.6| 49.8|39.1 + 2.2 — 338+ 28364+ 29291 = 1.5/199 + 1.0| 469 + 42.8
A H — — | — |27a % 14|107 = 19 — — — — 289 * 156
— — | — |487 £ 3.3 — — — — —
- — | — |291 % 28 — — — — —
s 8 — — | — |23+ 1.4 — — — — — 29.3
e 12.2 — | — |17+ 1.4 — — - — — 149 = 3.8
B o — — | — jes0x 1.7 — — — - — 29.0
i — — | — [3a1 1.8 - — — — — 34.1
B % — — | — |339+18 — — — - — 31.2 + 3.8
— — | — 285+ 1.8 — — — — —
= @[ x & — — | — [21.0x 1.3[443 % 26 — — = 36.4 * 13.3
— - - - 43.8 + 2.6 — — —
W @ — -1 - — 53.4 + 2.8 — 48.1 = 1.6 17.5 =+ 1.4 | 40.1 + 158
- - | = - 412+ 25 — - - —
®F — — | - —  42|345+ 24 — a3 - - — 34.5
= & _ — | — 356+ 29 - 315+ 12 - 148 * 1.4] 146 + 0.5|21.5 + 7.8
- . — — - — — 19.2 + 2.2} 189 + 9.2
(#18) — - - — - — — 169 =+ 2.1 —
208 + 9.9
B | AFbE — — | — 11828 — 289 + 12 — — 198 £ 09| 180 * 8.2
— — | - [n7xa3 — — — — —
nﬁs\‘eﬁm&L - - = — — — — 1259 % 4.1|223.7 + 1.9 |205.5 + 72.3
267.0 + 2.1
A E — — | — 208+ 2.7 — — — — — 20.8
HIRBE | Bk 17.2 46 | 10.1 11.3 — 43 * 2.0 — — — 95 + 53

*1 (30~69) #2n=11 *3n=12
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SELT, BEBRMEZS RU/IBERER, ANARERZ L ARATER
AR, RINEE UKL L ULRE, BAEL S CSHRBRIC#IRE 5
TR ELZEEL Table 412R L, BERBICL A ZELRETL 2. SREHRBEO
NETEREB L CARMERES BT 2BABLUERNS FYREIXKINEEO
MOBELINE L, BAKBWTIX2 ~ 3G, BAIBWTH2EERY, BB
DENCE - TITFVEBEILBETL I b o7z, BRA/BEBHIZOVWTE
FHETET I BEERTERERBRIL 1.5, &Y 1Y RER RS AR
OHIKIE 1.2 TH o7z,
3.1.2 BE - ZHEIMRICBITAKFT FUIRE

1998 4 11 AiCllE L =8 AAREOoKE T FREL, Table5, Figl12 Il
RL, BES TRERLA=ZSEARBOK: T F VREOERE{LZ Table 6 I2
Flise AEEICHELZERERERBAT, BSHE 7218/l 2RL 7 4%
THOEZHHROBRAKNDT FiBEIL8 ~4802Bg/ | ICEBI L, BR/EE IR
FREE TR L7 BEAKTH 7205 BRI HEBRRKZT VTV SHRE IR T
FUBESE, BROME. RIEBHZ ERESGUEFEL T2 ) 0FEEIZE
B, o 20&x0hY, BEOFERRE, RRKOKEKRKZLIZLLHERE EIZL -
THEET LD EEbNE, FHIKFD T FYEERIRGETD 11L1Bg/1 T,
=) O N A DEREZ(IE 1997 £F T Fig.16 ISR L7ZFIC 1.7~21Bg/ | &)1
KIZOWTIHIZIZR L ANV CEE Do/l 1997 F£THIE ZHIELAL, =
HEDIROHEARE LTHEALTWAHERIZOWT, BRAZER® 7 F ViR
BNVERFRLTWARAIZBWTRIIVE., %5 95Bg/ 1. fEE#HEX 94Bg/ |
ARL7Te WA, BRICOVWTINNTAABRDOES DR EMASNRTVEEKRT
&8 109Bg/ 1 2R L7,

3.1.3 SEHRSEHIIBI LA T FUIREOREREL
SHEREO—RRIIBILBANRTBELRED 7 FVBEOREILEZ AR
efhE, B E D12, 1998 4 12 B CO4ERIC>WTHlE L#R%E Table
7, Fig13 IR L7, ZSHRKFOBENDT FYiEE I 33~274Bg/nd . B
T3 1 BE BTk 31~170Bq/nf. 2 BT 24~110Bg/m. EBHTid 6.7~50Bg/m O
GHEICEB L, BHICLoTORELSEET 525, F—FAMTHRAB L TRAD
FRIRITIZ Lo THEFICREVERSAEZ LTS D LBbR B, ZOHH
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Table 4 =ERHIBICH TR REF RN-222 BEEDHEICL DR

FL T LT P49 Rn-222 B (Ba/ri) BH/ES
E W B 4 3%

NEBTERA 15 ~ 194 | 7.7 ~ 150 -
(BREFBEHE) 50.4 =+ 17.7°| 32.8 = 11.7% '
ATALBLTE 13 ~ 82 0 ~ 126

(ARERES) 358 + 125 | 26.1 + 15.5 4
Kl 78 ~ 44 | 53 ~ 33

(RAE~RIE) 202 + 7.2 | 162 + 56 e
SRR 13 ~ 22 | 95 ~ 21

(KR~ THE) 178 + 1.1 | 151 *= 1.3 e

* RERE




Table 5 ZEEDMBRICH TR KPS KUEE

(1998%118)
Y 2 A T B Fh Keph o FEBE
(Bg. 2)
B R OK | ZEHE (hERERE) 721.4 £ 2.7
1l K & & (1) 4 + (0.8811)
B B (2) 54,5 £ 0.9(8.11)
18 &H 0.8 = 0.8
EA W 1.6 £ 0.8
= 1 1.0 = 0.8
A\ B ND (0.04) (9810
w T oK HoH D K 109.1 = 1.6
fl x| =8 (BiBoE) 1.0 £ 0.8
v t B & ND
7 (AXK) ” 1.2 = 0.6
» (A7) i W 2.2 = 0.9
K OE K = & (1) 9.2 = 0.6
(F F X&) = & (2) 16.3 *= 0.9
= &8 (3) 27.4 = 1.1
= & (4) 20.8 £ 0.7
1] FH 31.3 £ 1.1
F B & 15.1 £ Q.7
/B F (1) 86.1 = 1.6
B F (2) 94.3 £ 1.2(98.7)
A 1 4.1 = 09
X #h 95.1 £ 1.6
= &= 82.8 £ 1.0
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Table 6 Kb5 K BEREEET(E

—vz_

K5 K iBEBy £)
PICO-RAD
A £ B 1990.11 1992.9 1993.9 1993.11 1994.10 1995.2 1996.11 1997.11 1998.11
21985 (&)
A B 240.5 = 29[* 5863 = 0.3 632 * 1.1
Bl ZEIvWE [16835 = 7.6 4802.0 + 21.6|323.5 + 2.8/1066.0 = 5.3
C AARE 888.0 * 55| 3568 = 29
D A5 4440 + 39| 166.1 =+ 1.8 96.9 + 1.3 4320 = 2.8
E ® B 209.5 + 27| 2018 %20
B R R 7214 + 27
B OERK 496 +09|1695 + 32| 78 + 06| 1812 £ 18 2653 + 25| 1505 + 1.9| 545 = 0.9
o B AGEK 208 =+ 0.7
A B 1380 + 1.7 1183 + 1.2
LR 101.8 + 2.0 494 * 09 57.7 + 1.1 159.9 + 1.1
HMER  KEK 280 = 0.7
K AEHREE 198.0 + 2.7| 1366 =* 1.6
' B 759 + 17| 496 = 09|12180 70| 656 * 1.1
BXAS 316.4 + 33| 3792 + 27
=@ (BER 83 =09| 50 =x02 N D
=i (KiEKEE) | 104 = 0.9 3.9 %02 46 =07
=gl () | 111 098] 60 02 13 + 02
AL 23 + 0.4
&l (FEE) N D N D
BNl (Fus) N D
x#lll (BEE) 1.6 + 0.3




ZEAHIRIC B T B ERP T K UIREDORIRE(L

Table 7
{Bq/m)
#B & B A
B EEHA E % B S 15 Gl B A AFil EH
1 B 2 B (BhESHEFREL)
1992 118 — 2387+ 6.1 |162.8% 4.2 — 162.8 -
19944 98| 41.3 + 5.9 (129.4+ 3.3 | 98.5 + 3.2 — 98.5 16.8 1.7
10H — 1924+ 49 |116.6% 3.0 — 116.6 16.3 + 2.0(21,13,19)
1995% 6 A 96 + 1.4[60.7 = 1.8 | 53.8 + 1.7 | 426 =+ 1.7 | 48.2 + 8.0 56 * 1.4
7Bl174 + 1.2 570 £ 1.5 171.1 =+ 1.6 — 71.1 20.2 *+ 1.3
883|170+ 04 |57.2 + 1.2 |604 £ 1.2 |25.6 &£ 0.6 |43.0 + 246 18.4 + 0.4
9fg|29.2 + 1.7 |48.3 * 1.7 | 534 £ 1.8 |43.3 & 1.8 | 484 £ 7.2 | 356 * 1.8
10A] 181 + 3.0 517 £ 33 | 593 + 33 1378 + 3.2 | 48.5 £ 15.1|18.3 £ 3.0
118 21.8 &£ 1.0 [106.7+ 1.6 [119.9x 1.7 [1059*+ 1.6 |1129+ 99 | 58.9 =+ 1.3
1996 189|498 + 2.7 |188.4+ 4.3 [120.7+ 3.7 |110.4+ 3.5 |115.6* 7.3 | 35.1 + 2.5
2H|39.2+ 09 ]126.5% 1.2 | 76.8 £ 1.1 558 £ 1.0 [ 66.3 £ 14.8]|29.2 *+ 0.9
381143 £ 1.1 |168.2+ 2.0 |103.7F+ 1.7 | 853 =+ 1.6 |94.5 *+ 13.0]12.6 £ 1.2
481344 *+ 1.1 |206.6 = 1.8 |170.0%x 1.7 |109.8+ 1.5 |139.9* 42.6| 34.4 = 1.1
5H{21.3 & 1.8 |121.6+ 28 |69.2 £ 2.3 1525 £ 2.2 |60.9 =+ 11.8]| 20.7 *+ 1.8
68]39.6 + 4512739+ 48 {994 + 29 {739 + 24 | 86.7 + 18.0]| 209 £ 1.7
71123+ 10| 678 = 1.3 [ 528 £ 1.2 {24.2 £ 1.1 | 38.5 £ 20.2|21.9 + 1.1
§A1396 + 1.8(93.2 + 23 | 875 x 2.2 | 588 £ 2.0 |73.2 *+ 20.3|57.8 + 2.0
981317 £ 1.5|860 £ 19 [71.7 & 1.8 | 566 + 1.7 | 64.2 £ 10.7]| 31.3 £ 1.6
10Bf{ 25.5 * 1.6 |110.2+ 2.3 [ 80.8 &+ 2.1 63.5 + 2.0 1722 * 12.2]|19.4 + 1.6
118l 24.3 + 1.5 |102.7% 2.2 | 919 + 2.1 {733 + 2.0 | 82.6 £ 13.2|21.3 £+ 1.5
128l 46.1 = 1.1 ]i83.5%+ 1.7 (1406 1.6 [ 89.3 £ 1.4 |115.0% 36.3|41.6 = 1.2
1997% 1B| 279+ 2011200+ 28 [91.5 + 26 |71.8 &£ 2.5 [ 81.7 £ 139|189 £ 1.9
2H|43.6 £ 0.211105+ 1.2 |121.2+ 1.2 | 53.3 * 6.6 | 87.2 =+ 48.0| 33.9 + 0.9
38| 157 + 0.6 [110.5%* 1.0 |117.7+ 1.1 89.4 + 1.0 j103.6+ 20.0]13.2 = 0.6
481251 %+ 09 1103.0%* 1.3 [71.4 £ 1.2 | 535 £ 1.1 | 62.5 £ 126]12.6 £ 0.8
58116.3 £ 0.7 11041 %X 1.1 | 73.4 + 1.0 | 48.0 =+ 09 | 60.7 + 17.9]15.2 = 0.8
6A1 67 £ 1.1 12335* 19 [ 635+ 1.4 1640 £ 1.4 | 63.7 =+ 0.4 | 421 + 1.1
7H]1154 + 09 (1029+ 1.3 | 745 *+ 1.2 |526 * 1.2 | 63.6 *+ 15.5]| 13.2 + 1.0
8H|124 + 071 68.0 £ 1.0 | 41.6 + 09 /258 + 08 337 £11.1] 9.1 % 0.7
981196 £ 0.7 |1442*+ 1.2 | 795 = 1.3 } 559 £ 1.2 | 67.7 £ 16.7]|12.0 = 0.9
10B| 223+ 15]63.3 £ 1.5 |[30.7 + 1.7 {295 = 1.7 |30.1 + 0.9 |12.2 = 1.5
11B/13.6 £ 25739 £ 3.2 [405 £ 29 {342 * 28 |374 £ 44 | 9.0 + 2.2
1281306 £ 09(139.2+ 1.4 [ 951 = 1.2 | 884 £ 1.2 | 91.8 £ 4.7 |31.0 = 1.0
| 19975F#H[ 208 + 9.9 [1144+ 4521750 + 287|555 £ 206653 + 2331185+ 109
Zx )] 6.7 ~ 43.6] 63.3 ~ 233.5] 30.7 ~121.2] 25.8 ~ 892.4] 30.1 ~103.6] 9.0 ~ 42.1
19984 18154 & 09915 = 1.5 |76.2 £ 1.4 | 448 =+ 1.2 | 60.5 £ 22.2| 14.4 + 1.0
281187 £ 0.7 [1140+ 1.1 1734 £ 1.0 | 649 = 0.9 169.2 £ 6.0 —
31245 £ 0.7 (13044 1.1 | 63.0 + 0.9 | 484 =+ 0.8 { 55.7 = 10.3 —
48| 81 £ 06785 + 09 1337 03 (257 £ 0.7 | 29.7 =+ 5.7 -
5H|16.3 + 07656 &£ 1.0 |46.8 = 09 {414 + 09 [ 441 + 3.8 -
68|11.2+ 0.7]43.0 £ 0.9 [ 553 £ 1.0 143.6 =+ 1.0 | 49.5 = 8.3 -
7Bl 7.3 £ 0.8]33.2 £ 1.0 [ 43.4 £ 1.1 | 371 £ 1.0 | 40.3 = 4.5 —
8168 £ 07595 + 09 |495 + 0.8 [ 328 * 0.8 | 41.2 =+ 11.8 —
98202+ 131944 £ 1.8 | 650 + 1.7 | 528 + 1.6 | 582 + 8.6 -
108 17.7 £ 09171.1 £ 1.1 | 62.0 £ 1.1 36.9 £ 1.0 | 494 = 17.8 —
11R8|32.2 + 09241009 1.2 | 814+ 1.1 | 754 + 1.1 | 784 + 4.2 —
128385 + 0.7{97.2 + 1.0 |[107.6% 1.0 [ 852 = 1.0 | 96.4 * 15.8 —
19985 F] 189 + 9.2 (81.6 & 28.6(63.] £ 19.9]49.1 £ 178|561 £ 1841144
s & 7.3 ~ 38.5| 33.2 ~130.4| 33.7 ~107.6| 25.7 ~ 85.2 | 29.7 ~ 96.4| 144 ~ 144
| 2Ty | 234 + 11.3]111.6 & 5531804 & 320|577 + 236715 + 297|234 £ 132
= ] 6.7 ~ 49.8] 33.2 ~ 273.9{ 30.7 ~ 170.0f 24.2 ~ 110.4{ 29.7 ~162.8] 5.6 ~ 5B8.9
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FIZBWCIEERN - BRIICBIT 2 Re222 RERBEORBE LR PAEREZRL
TWa, BB REEERGIVECEE I -8 ) Lavs, BRIV
T 12~ 2 AFETEWENZRL, 7~10 AGKEBNELZOMIlEVIRE %
mLl7, BRREASREIIEVWOR, REFE B2RBILTOEFIZLY B
HEEOBRICIVARERTRL L-oTWwEEEDLRE, 11 A~6 B LBAN
Bl o TWwaADII, BEFHTHYIF2HDU2RRTT FYBENSEFLTWY
2H0EEbhb, ZOFEFEIBTIEE., | RBILUZEIEREL 2o T
DT, BRAFLEAL, BAZ FYBEEIEL. BA/BEERRIE 3.3 LFEEIE
{oTwh, FRL1IRBIVP2EOT FYEEIISWTIE, 2HIZ 1RO 0.8
EEL o TWD, 1992 S XY 1998 £ TITHIE L2 REHIEIC Fig.14,
15 12, BRENICBULREOEE 2R L, ITHICLEE, AUBHICBWT
BEIL o TRESEDLTRAI LSS Y, BNBSOEEYL bR <
I-EmMERL TV,
3.1.4 ZEAMISII BT AKF T N IBEOBEREL

SHBX B L CRERNENICBIT2Akb0T ¥ rigEORRELLE Table 8,
Figl6 oA L7 ZFHRAKEHALAZRFCHBL TVEERKT, 58~
283Bq/ 1 I B L. B BAKEKIE 15~43By/ | OFHFE T, =IO IIIKIE 1.7~
21Bq/ | T, HPKEIRFKD Rn-222 IRELZHBTH LK E LTEALTYS
HEKDBEEIZBRAKDIIEZ 15 THLHH, BEEENLI LUy — v oEm %
RL72s
3.2 WMHSRHIBICIBITET N EE
3.2.1 BESRMIBICBITAEART N UEE

WHET VY ABRMIBIZB TS 1996~1998 D 3EBOERET ik EL
EL7ER% Table 9, Fig17 ICRL7z, MHESRIEIT VY LASHENEL., K
fE, EDOLTALBVWTEL, RREZFRICEBELT-HIEro 7z, BAB X
BN FrigBERRESIUTRRIIFTTTFHETHEST % &, #h&h 322Bq/
B XU 37Bg/nd, BYMEREIL 44Bg/ni B &L U° 14Bo/nd, BN/ BHILIE 87 BLWF
3.1 Tholze RRIIOWTIEHIFHOA, FHLTWABTRINGVWERS DD
FIORARDVTIEHELEMIIFEVWOT, FNEHEVTTFYTSL 18Bg/nd. BN
BN 1.3 BB ERILL RV THL, BATZ FVEERETEY. 4
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"Table 8 =gibigicHB T B3KPS K BEEOREET(L
(Ba/ £}
M A - o E B :
I Fek | =& sgEk =& Ak =& mek
19892 11K - - 76 * 05 [ 959 + 1.0
1990%F 18 — — 11.1 * 0.5 101.8 £ 1.0
1994% 9 F - - 75 + 05 | 57.7 £ 1.9
1995&F 28 — — 3.9 4+ 0.3 —
4B 127 * 0.2 — — —
5 A 151 £ 0.3 — — —_
6 B 12.8 + 0.3 148 + 0.6 7.8 + 0.5 100.3 = 1.0
7 B 13.8 =+ 0.4 .7 + 0.7 23 £+ 0.5 161.1 £ 1.0
8 H 11.7 £ 0.2 29.8 + 0.4 10,9 = 0.3 1049 + 0.6
9 H — 18.8 + Q.5 10.0 = 0.5 21,5 + (.8
108 120 * 0.5 33.2 + 1.0 40 X+ 0.8 1305 + 1.2
11H 10,7 = 0.6 33.6 X+ 0.5 7.6 * 0.3 122.7 + 0.8
1996% 1 H 181 *+ 0.7 23.8 =+ 1.0 44 + 0.8 126.7 £ 1.9
2 A 19.2 + 0.3 24.2 + 0.4 54 =+ 0.3 150.6 + 0.8
3R — 24.2 =+ 0.5 3.0 4+ 03 181.4 + 1.1
4B - 209 + 0.4 | 40 + 03 [ 1484 + 09
58 | 115 * 06 | 386 * 1.0 | 212 + 1.2 |1330 + 1.5
5 B 141 = 0.6 21.5 + 0.7 53 =+ 05 164.0 &+ 1.5
7 B 4,1 + 0.5 31.1 + 0.5 7.1 *+ 0.4 145.7 + 1.3
8B 51 + 0.4 34,2 *+ 0.7 7.1 + 0.5 162.4 £ 1.4
9 A — 22.5 + 0.5 52 X+ 0.4 141.4 =+ 1.1
108 1.6 = 0.4 347 + 0.8 1.7 * 0.5 216.5 + 1.7
11H 9.7 4+ 0.4 33.4 + 0.7 26 =+ (.2 1324 =+ 1.2
28] 67 =+ 04 | 368 + 05 | 50 + 04 |151.2 + 009
1997%& 18 | 73 + 03 | 321 * 009 | 40 + 06 |149.2 + 16
2 B 7.6 =+ 0.4 32.0 + 0.4 56 + 0.3 122.0 = 0.7
38 7.1 + 0.3 38.0 + 0.7 44 =+ 0.2 159.2 = 0.8
4 B 8.2 =+ 0.2 420 + 0.5 51 =+ 0.3 157.5 = 1.0
5B — 350 + 04 | 54 + 03 ]1383 £ 08
6 A 95 =+ 04 327 * 0.5 56 + 0.3 198.1 *+ 1.1
7 B 833 £+ 0.3 36.0 = 0.5 4.6 =+ 0.3 195.8 & 1.1
88 | 68 + 03 | 337 £ 04 | 86 + 03 ]1900 + 1.0
9 A8 83 4+ 0.2 21.9 + 0.5 59 4+ 0.3 227.7 * 1.2
108 60 =+ 0.5 36.5 + 1.1 6.6 + 0.8 60.1 = 1.3
11 A 6.2 *+ 0.2 23.6 *+ 1.1 46 + 0.7 2831 + 29
128 10.8 + 0.6 432 =+ 0.5 85 £ 0.3 178.8 = 1.0
1998% 1H | 64 <+ 02 | 348 + 06 | 68 + 06 | 99.0 + 0.9
2 8 7.4 =+ 0.6 22.4 + 0.5 — 197.0 = 1.1
38 9.0 + 0.4 35.6 + (.5 - 1741 £ 1.0
4 8 48 =+ 0.1 31.4 X+ 0.3 — 195.5 &= 1.0
58 7.5 =+ 04 36,5 + 0.5 — 1546 =+ 0.9
6 A 11.4 + 0.5 30.7 = 0.5 —_ 2195 + 1.2
7 B 64 + 0.4 23.0 &+ 0.4 — 2341 x+ 1.2
8 A 45 <+ 0.3 319 = 0.4 — 169.8 =+ 0.9
9 H 26 =+ 0.2 247 =+ 0.6 — 211.0 £ 1.3
108 50 £+ 0.5 33.5 + 0.5 — 107.5 £ 0.7
118 09 =+ 0.2 28,0 + 0.7 — 159.9 + 1.1
128 1.6 F* 0.2 20,0 + 0.4 — 121.7 * 0.7
J998E¥H | 56 % 3.1 294 * 56 | 68 | 170.3£_44.0_
= ) 09 ~ 114 20,0 ~ 36.5 6.8 ~ 6.8 99.0 ~ 234.1
_ eWETH_ | 85 + 43 |.302 * 67 | 63 % 3.4 | 153.9 % 465
£ &h 09 -~ 19.2 14.8 ~ 43.2 1.7 —~ 21.2 57.7 —~ 283.1
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Table 9 HHEERHBICH ITBERPT FIRE

B = E A E 4 s E E 4
i3 fE |96 1134.6 141 232 852 42 48 101 1623
97 771 566 40 9902
98 617.1 705 13139 678 25 113
EANF—L 196 261.1 57 73 81 94 236 388
97 240 22
98 519 13
B % |9 |
97 17 (282)25 20 20 18| 12 (26) 25 24 13 22
98 14 13 19 9 14 32|92 7 11 9 7 12
13 18 12 11
WREE+EAF-bL[Av.| 695.95 + 362.1 321.8 =+ 263 44.2 + 309 (47639 £ 72650| 678
261.1~1134.6 (4) 57~852 (13) 13~101 (6) 1623~131391 (3) 678 (1)
K E |Av. — 36.8 =+ 71 14.3 + 7 - —
- 9~282 (14) 7~26 (14) - —
Av. - + 13.4 o — —

17.9
l: 9~32 (13)
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FEWREOEENT FVEREFREE 131IKBy/m 2R L, SLRAKFOT N REN
RBEEOERGTT FUBEEILbRECEBLTWAL I ENR G5,

3.2.2 MHESRBBIIBITAKBT FURE

Table10 2t BELRMAOFEA, WK, REKE EIZOWTOKRPS Frig
ExRLl. THICEDE 1996~1998 FITHRALL 728EKRB O FHREIZ TN Z
M 30Bg/ 1 . ZBHiE2~138Bq/1 ZRL. MEHICL o THXBHAICL > THKRE
CEHLTWS,
3.3 ZABEA - ACBITAERTT FUEE

Table11 WWHEREFHEHELE - MABLUFERTIIBITL2ZERPT FrigEZ
TlL7e CHICLBEER - FBHIIBWIREBAS FrifEREERNIICBITE
BEIZoWnTh &) 17Bg/ i T, BIHEEIX 12By/nd, ZETEWICBWLWIBARE
{3 3.6Bg/ni, BYMEREIZ 2.4Bg/nd & HBIHEW L XV TH o 72,
3.4 BEERESEBIULEETY YBRIIBITAERPBLUKRST FUiRE
Table11l CHEREBIUVEY Y RRICBUBREKRPB LUERFDO T F Y
BELZRLE, 1997 £FNOABIRRAEKIZOWTIE 1.3~11Bg/ | THEHNE
LRV THolr, BRAKIIODOVTEEBRRE DREBRFEIZOWTOAIL 26Bg/1 &
Ehor2dS, o5 HFEIZoWTIE 1.1~2.7Bq/ | L REMED 1/10~125 &P -
72o ZBEHMT FUBERAHBEIP LRI BEBRR. Ty S REDEMIZBNT
FNFN 57Bq/m B L UF 30Bg/mi Th o 72,

3.5 HE-JIAMICHBITET FriRE
HSEEABRREOEFET km ONATIIBITAIREDOZER N7 F iz
Table12 BX U Fig18 i2iml7e ZZWEEKICPFHERVEAL=ZYXRYA Y
—DRBEOEL TRI—KRIZH B EBbIE, BREETIIT~9AOEIISE
WTER LAV OEEFHETRLT WA, BRI FYiREI 1995 F£~1998 £ 4 F
¢ 6 ~32Bg/rd (P 17Bg/nd) , BYMEEIL 1.7~30Bg/ni (F¥ 11.6Bg/d) ,
FHRN, BN 1.5 Th o7

3.6 WABIWCBIILZZEEAPT FUiRE

B ERR AT IR o B & U CIRAR T BB KR ORI ICBN T
1995 £5 ALY 1998 £ 12 AlZBIT A2ERANOERF T FYBEWNEZIT> 08
2% Table12 BXU Fig.19 R L7:e BRIZO2WTIEMAZE (5F) LEDL
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Table 10 #ESERMIKICH (FBKFS K IRE

1996.11 1997.11 1998.11 & ¥ 1
(7J<i‘éff.wﬁﬁ7k) 8.7 18 23 1.5 12 9.3 121 16 87|54 jas
mook 7.2 1.9 9.6
T ¢ 427 1019 131 2903 410 20 4.2 42 45 3.5~ 0.3 130
2 K 111 3.6 1.8 9.7 3497
2.1 2.6 3.6 ND|704 2567 4620 642 801 1313 3016 2054 869
Tyl BREK 13.2 =+ 6.4 24.4 + 42.9 71.5 + 93.4 309 = 49.0
(Ao, #EK) 9~18 (2) 2~121 (7) 5~138 (2) 2~138 (11)
oK 7.2 5.8 + 5.4 6.2 *= 3.9
7 (D) 2~10 (2) 2~10 (3)
7K+ R 290.9 =+ 447 1598.1 + 1588.9 695.0 + 1164.1 874.5 £1270.6
ND~1019 (6) 131~4620 (8) 0~3497 (16) ND~4620 (30)




Table 11 Z=RE, RERERERLEET K-222RE

-gg-

1997 1998
HOE wEE$ (Ba/m®) K H 5§ (Bg/m’) L
E A B % (Ba/ 2) B E & HE E A B % (Bg/2)
EFEE| ABEERR |#HsiE — - — — - 57.3 £ 0.9(36.5£ 0.8{14.0x 0.4
BERS - — - — — — — ND
R — — 1.3~11(5.0) - - — - 2.73 £ 0.33
RERE — - - - - — - 2.02 £ 0.33
RER SRR - — - — - - — 25.6 = 0.49
SR ER SRR UK - - — - - — - 24.8 £ 0.49
R RIR - — — - — — - 1.06 + 0.35
FHRE — — - — - — — 2.46 = 0.37
R RIE — - — — - — — 2.27 £ 0.39
<RI — - — — - — — 0.91 £ 0.37
it - — — — — - — 1.87 + 0.40
EREIEZERTEW - - - - 57+16|36 17|24 £16 —
B - A 13~31(17)[9.9~17(12) - — — - — —
diEE| € v 2BR - — — 744+ 1.2 - 30.2 + 0.7} 2.7 £ 0.8;2.96 = 0.48




Table 12 BEAREIICS 1 325HhT R BEOREE(L

(Bg/wi)
- ] X Br Bi [iif]
WE13m | #E1m |HEOSm|®ECOSm] B % | & & |SFER=E| B m | B 4
7995% 5|43 £03]61 £ 03] — |63 £ 03[56+ 1.1[2504+ 1.0[8.8 + 0.3[22.4% 0.4[13.5+ 0.4
6149 03|03+ 06|26 +07128+07|27 + 1.9]2685+ 0.4]15.0% 0.7[15.9% 0.7] 9.3 * 0.6
7134 £ 05]103% 06|25 + 0.6|3.2 = 06| 49 * 3.6|223.0% 1.4[15.9% 0.7 8.8 = 0.8] 6.6 = 0.8
8102 £ 06|16 £ 05|51+ 04|34 +.05|26 % 2.1|141.0% 09]9.2 + 03|16.4% 07[121+ 0.6
5110 £ 04|35+ 04| — |07+ 05|54 % 472222+ 1.2| 6.0 £ 0.4[13.1% 0.6[12.3+ 0.5
70130 - 04|46 £ 03|59 + 04|93+ 05|59 + 2.4/137.0% 09]7.3 = 0.5[21.1% 0.9[14.5+ 0.8
T1(52 £ 05|93 + 0.6[11.3+ 0.6[11.4% 0.6]9.3 + 2.9[149.6+ 1.1 = - .
1996% 1153 + 0.7]7.7 £ 08| 7.4 + 0.7|10.0% 0.8 7.6 £ 1.9[3100% 1.1 —  [31.8% 13[205% 1.2
2116 £ 08|69 £06|77 + 06|77+ 05|60+ 30]153.4+ 1.2 49 * 08[20.3% 0.5[13.2+ 0.5
3|20 £ 06|48 £ 06|43 + 05|33+ 06|36 £ 1.2[1959% 1.3| 6.4 * 0.6/20.5% 0.7[ 9.5 + 0.6
2130+ 05147 £ 05|58+ 05|92 + 0.5]50 + 2.3[1859+ 1.2[12.8+ 06 — -
5127 £ 06|43 £ 06|42 + 06|67 + 06|45+ 1.7|309.1% 2.1| 8.0 + 0.6]18.4% 0.8/9.9 + 0.7
6113 £08|07 08|00 08|21 +08|1.3 + 0.6|273.3+ 2.1[10.0+ 0.9]18.0% 1.4[12.4+ 1.4
7177 £1.0129 £ 10111 £ 09]3.0 £ 09|3.7 = 2.8|148.0% 2.0[10.9% 1.1[22.1+ 1.1[16.0%+ 1.0
BlaB8 £ 07|41 £07|47 + 06|46+ 06|46+ 0.3|240.7% 1.8[12.7% 0.7[20.1% 0.8]15.9% 0.8
9|70 £08|29 £ 07|30+ 07|27 07|39 % 2.1]3343+ 23|88 £ 08282+ 0.6[8.6 + 05
10148 + 07143 £ 07|54 + 07|64 + 07]52 + 0.9]|160.6 % 1.6[13.7% 0.8]|22.0% 0.9[16.5% 0.8
11175 £ 09|62 + 0.8| 6.7 * 0.8]5.8 £ 0.8| 6.5 £ 0.7]|231.1 % 2.1[10.4* 09201+ 0.8[14.1% 0.7
12124 £ 06|20 £ 06|10+ 06]05 £ 05|1.5 + 0.8|107.5% 1.1[ 6.9 + 0.6[18.1+ 0.6/ 9.7 == 0.6
1997% 1117 £ 08|27 £ 09]3.6 + 08|05 * 08| 2.1 + 1.3]182.2+ 1.9] 8.6 + 0.9[22.3+ 0.7[19.4% 0.7
2[19+£07|16+08|1.5+08|05%07|1.4=%06[161.0% 1.7|6.6 % 0.8{156+ 0.9[10.7+ 0.9
3|22 £ 04|28 £ 0.4]| 1.8 + 0.4|3.7 + 0.4]| 2.6 + 0.8|275.8+ 1.1[9.9 + 0.4[19.4% 0.5{10.7+ 0.5
2165 % 03|69 £ 03|50+ 03|45 % 03|57 £ 1.2(2488+ 1.0}7.6  03[12.7+ 0.5/6.0 + 0.5
559 + 05051 £ 05|50+ 04|61 * 04|55 + 0.6|326.8+ 1.3[13.0% 0.5[15.0% 0.9]13.6% 0.4
6128 £ 07|66 % 0.7| 8.4 & 0.7]10.6% 0.7 7.1 & 3.3(310.0+ 1.8[10.8% 0.7]10.9+ 0.8 4.9 + 07
7160+ 05]55 £ 04]10.9+ 0.4] 7.6 + 0.4| 7.5 + 2.5(359.7* 1.4[17.4+ 0.5] 8.6 + 0.6/ 2.4 + 0.6
3|35 £ 04|43 £ 04|26+ 04|27 £ 04]33 + 081960+ 1.3[8.5 + 0.6[12.7+ 0.6[10.5% 0.8
9|83 £ 04|64 L 04|34+ 04|42%04|55=%22|1807% 1.013.2+ 05[11.2+ 05[13.5% 0.5
10 64 + 04164 + 04|73 £ 04177 + 0.4| 7.0 + 0.6|2040+ 1.0|10.7% 0.5[13.7+ 0.9} 9.5 + 0.9
11160 £ 05177 + 05|73 £ 0.4]| 55 + 0.4] 6.6 + 1.0|208.0+ 1.4| 8.5 + 0.6[21.8+ 0.4]15.6: 04
12113.7% 05|81 £ 04|73 + 04|51 + 0.4| 86 + 3.7[131.9% 09]16.6% 0.5[24.5+ 0.6]/29.9% 1.0
1998% 1|58 £ 06|68 £ 06|70+ 06|73 + 05|67 071000+ 1.1[11.1% 0.7[13.3+ 0.5]10.1+ 0.5
5143 * 07|48 + 06|47 = 06|49 + 0.5|4.6 + 0.21133.8+ 1.3[9.6 + 0.7]12.3+ 0.8[13.4+ 0.8
3133 + 06|43 £ 06|45 + 06|24 £ 05|36 £ 1.0(2033+ 1.56.2 + 0.7[10.4% 0.7[57 + 0.6
2162 £ 06161 £ 06|43 + 05|54 % 05|55+ 0.9|267.5+ 1.6[12.8% 0.7[15.3+ 0.8/ 9.8 + 0.8
c10B 05|14 £ 05|05+ 05|04 % 05|08 + 05]2733% 1.5[10.3% 06157+ 0.7[9.3 + 0.6
6173 08|71 £ 07|66 £07|57 + 07|67 +07|2099+ 17]155+ 0.8[6.0+ 0.6]1.7 + 06
118+ 07|16 06122+ 06|1.5+06|1.8+% 03|2540+ 1.6[10.5+ 07|81 £ 07{40 £ 0.7
3137 £ 06|30 £ 05|27 + 05|48 + 05|35 + 09]{202.7 % 1.4|11.4% 0.7[13.6+ 0.7[5.9 + 0.7
ol10 06|13 £06|1.0+£06|17 +£06|1.5+04|2589= 16]6.7 = 0.7[13.7% 0.5/ 6.0 + 0.4
T0{S7 £ 04|63 + 04|52 + 0.4 5.1 + 04|56 £ 05|183.4+ 1.0[147+ 0.5[19.9+ 0.6[13.0+ 0.6
77785 + 05|89 + 04| 7.0 £ 0.4] 7.5 + 0.4| 8.0 + 0.8|205.0* 1.0[12.0% 0.5[26.9% 0.5]21.9+ 0.5
15/ 93 + 05|89 £ 05|95 + 05[10.8+ 05| 9.6 + 0.8|157.4% 1.1]13.3% 0.6[17.9+ 0.4[14.1£ 04
19987 %4 4.9 £ 2.7| 50 * 2.8] 4.6 & 2.7| 4.8 £ 3.0| 48 % 2.7[204.1 £ 54.5[11.2% 2.8[14.4% 55 9.6 5.5
T B |08 — 93|13~ 80|05 ~ 9.5]0.4 ~10.8 0.8 ~ 96| 100 ~ 273| 6.2 ~15.5 6.0 ~26.9] 1.7 ~21.9
SHETH| 4.6 £ 27|49 * 25|49 £ 27(5.2 + 31|49 + 23[2157£644106% 3.2]17.0+ 5.7[11.6%+ 54
= H 02 13708 <103 0.8 ~11.3] 0.4 ~11.40.8 ~ 9.6| 100 ~ 360| 4.9 ~17.4 6.0 ~31.8| 1.7 ~29.9)
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WEEICBWTHIEL:. BAIZOWTIEH#ERL Y S5em, 50cm, 1m, 13m @
" S Tl 2TV, BAHTFHTRL 2, Fig20 KEA3REEAICOVWTRL
77 1998 E1EBOEBENT F ViBEW 6.2~ 15.5Bg/m (228 L FHE 11.0Bg/md,
4 FERDOEENIL 4.9~17.4Bg/rd, FIHE 11Bg/nd, BRI D 1m IZBITEENT
FYigEEE 0.3~10.3Bg/nd T, FHEIE 4.9Bq/m TR/ BAILIE 4 FROTIHE
WX BT 21 THot, BEE,LLOBIILET FVEEIX4 EBOFHME
THEREL D 5.2, 4.9, 49 BLU 4.6Bq/id t WEKE L S OF S F LA BIIET F U
EERETES 22ERE L), HEEFECILIZELEDLL, FEIIAOH
AN B IURBMEL 2, ZBROBAREPL 2\v7-® 100~360Bq/ni & & < FH
fE 216Bq/md & FIEEMN 11Bg/nd D 20 &R L7 BT FUEEX 10~ 1 AA%
eEm. EREmERL, B (BE) 358~ 8AIE <, 10~ 2 B IZl&<,
=g, NATHORRECOER L ETR2 ) BROELSEOMEM L 2o Twd,
HREHO7 F B RECEHICLDEFIT-2E D LEvDT, 9P L#RKEL
TRABELZZVD, BREHFOREZ L 1 EFROMBOATRIEB RS, ZR%
BOAEBEFRAH L TVEZEFTEBL TSI d Lk,
3.7 YYFERMBILLBERPT FVIRE
3.7.1 BE - ZHHIRICBIT SRR T FUiEE
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AT TSI T) L, Yy FL—va VENEBEETHEL-ER
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S RBREEICEARREDREERTTo s Vo 7Y Y FHEICEREBICEATRET
kL 24 BERELVIENDH LY, BLAELDBARL LNV OERIEL R
TWwh, BRRABLVE, T 7)) FEEACEH 2 EPICRERE SR S
BILFEZLLILBLTWwERERDRSE, N—7H XETIEENTOZERH
? Rn-222 BEOWEIIHRBEBFEAT L 420 B TORIZ ITILE Y T 2vas,
WE LA 6 OEEMETIEY ¥ 7)) Y 7BHFE L 20, MENFTREE 25,
3.7.2 B hHESGRMIBIIBIFAERFT N EE

NA B V—HRAELVGE0A)E VT, BIRE - hHEEH#IBIZ BT 5 L5
Rn-222 EEFHE L2 R% Table14 TR L7z, MHSIR Mo B Wl L
AERICE B L, RIEOE L Y Ro-222 iREFEVWHBAMTOFRTKE (HEL
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Table 13 =#HMHICH I35 FURE
£HA B oE B J KR (Bg/m)
A QLI —h X Ik 37 RRHE
19955 | =88 & A(Y) I[EBm| 721 + 57 34~49
118148 " AK) [Bm| 644 * 54 —
FEA () Bw| 51.8 4.8 77~141
1178158 X E(A) iBm| 329 = 3.8 29~63
iZ F(S) (Bm| 300 = 3. -
EREEMH)  (Bm| 327 £ 1.9 59~70
A BB(Y) iEw| 396 t 3.8 47~90
= g (N) | BA| 60.5 =+ 1.4¢smum) 33~120
19965 | =8 (K (S {Em| (88 *x 6.4 | 171 £ 21
117498 § | B4} ND 193 + 23
LA (T) (Em| 1857 * 120 | 589 * 29
i PBS| 1200 £ 140 | 243 x 25
ik H(Y) {Bm| 295 * 7.2 | 639 * 3.0
: Es| 214 + 6.6 | 337 + 27
1997% | =% L&A BR[| 20.0 + 4.0 [ 340
§ Est| 11.8 £ 3.9 | 187
E:: ‘Bm| 13.8 = 4.0 | 57.7
ik {EM| 647 £ 8.2 | 432
§ PBs| 219 £ 5.2 | 294
T & | Bm ND 15.6
§ | B4 ND 9.9
19985 | Al (BERRHL [ Bs| 3891 L+ 17.6 | 2670 + 2.1
11A16A | =8 (EEA(T) (B 150 *x 49 | 374 + 1.0
g ‘Es| (0.8 =  20) | 395 * 1.0
8 = (Ya) (Bm| 89 =+ 3.2 | 495 £ 1.
g 1L ‘Em| (27 £ 3.8) | 201 * 0.9
wiE F E iBh| 683 * 7.4 | 319 = 11
B = B | 1071 £ 9.7 -
i = {BM| 517.6 * 21.4 | 4887 = 2.9
=# kX #i(Yo) {Bm| 151 * 38 | 366 * 1.2
§ 'E#| 150 + 49 [ 199 * 1.0
1M1B178 | =8 {8 W iEm| (00 =  2.6) —
§ {Es| (0.0 £ 2.6) —
( ) ND
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Table 14 hEAMIRICETE T FRE
F£AH A E B A 7 K BRE (Bg/m)
, NReax—HZXENE B35 FiaHE
19965 WEE O FEEF PR | 1926 2L 144 232 = 45
118108 LOF ' BA | 1781 = 13.6 -
I 2F {BA | 78.0 * 103 —
LR i BN | 607 + 96 141 * 36
A PEm| 1405 + 360 | 1135 * 90
13 { BS | 160 = 6.3 480 * 2.8
11A11E8 I3IBER P BS | 655 £ 9.6 101.3 =+ 3.6
P PEBs | 537 = 94 -
iEREAEA(LREN) | B | 2808 = 167 -
1 B8 VBS Y 364 £ 83 -
1138 ' BS | 376+ 7.7 424 £ 29
SH5UT (BHE P ER| 655 + 96 388 <+ 5.6
VR —Jb VB 418 £ 8.6 81.0 = 3.2
oS {Bm| 51.0 £ 9.0 57.2 + 28
i AJLI—IBE ‘B | 781  + 9.8 93.7 + 33
19975 | Bl (ERF PEBR| 125 = 49 24.7
11A268 § | B4 ND 25.0
HURE 1 | Br ND 17.1
; PB4 | 105 + 3.6 24.3
HLIPTE 2 = ND 281.7
§ =t ND 25.9
RAE P B ND 19.8
i =T ND 12.6
B8 -1 ND 18.3
E P BS ND 12.4
i PBR| 229 £ 48 | 199
| {ES| 1801 48 22.4
DREEADHE | BS ND
WEE  IEE2F P Bl | 591.4 206
RS t B | 13402 + 310
38R | BSk | 1729 = 120 | 5057
| P B ND 39.8
Nl | BS |73007.8 = 226.1 | 9901.7
EHhoUT | P BS | 14216 = 319 | 216
| EREAR P RR | 182.2 149 | 240.2
19985 | @il HUAE] | Bm | 204 t 3.9 69 =+ 1.1
11A178 HURE 2 i B | 206 4.0 193 =+ 1.3
HEHE P B ND 85 = 1.2
HLRE 3 PBAR| (21 £ 1.3) | 324 £ 1.6
{BAE BRI 123 £ 34 1.7 = 1.3
E i BRI | 286 = 47 142 =+ 1.5
11188 AR PEM | 143+ 3.3 183+ 1.5
EhbUS (BBE Bl | 2987 * 150 | 5186 X 44
ST BRI | 143 *+ 3.3 144 + 1.2
WEE  BEEEMGLREN) ES | 46639 + 594 | 131391 * - 651
| 8 SR PES | 3527 164 | 6782 5.
AT P B 4919 £+ 193 617.1 =+ 5.0
\mE | Bn | 6019 + 214 | 7054 * 53
( ) ND




TWwd, ZHiE. Re-222 OREIFEEIICEL TV E) 2EFF. Thid
RATY V=W ALV e¥ad FBREsEH LGB0 EIEEL TV E
bHHZEIIRBENRTWELEDLDRLE, WTFILLEBHTOT—FTHHDT,
RO ZRICI VIEE, FRPBEETHLPERWTHS ZLTREIEESA
B, WTRLH L) Y IORBOBLAAREICL ) FELZERT 2 LY
EHrhb, =inE Rn222 TERMIIEELTWAERIZIIN - AL ViEETER
BICRETABHTO 1 HOFEHRE L VIR YT FIEEZRIAT S 2 8RR
HR 5,
3.8 Wy BAHEES T
3.8.1 R - gAMbz B 5 1o o HREHEsE

EWE - ZHAFMBBRICBIILERET T FVEELHIE L2 T 1993~ 1998
FITRBL 2 E2BRBIC 2T, y RFAREESITEZERKL. Tablel5,16,
Fig2l I2FD/RRERLZ. Ihicks L, Th RO RS ETH S Pb-212
i3 ND~149Bq/kg (ZEE L. FHEIT 71.4Bgkg, U RAOREIHEZIETH A Po-
214 |3 ND~98Bq/kg (“ZE) L, FEH{EIL 40.1Bgkg &% ) Th RVIEE URFIE
ML 1.7 & ode 1998 FIZERLAZLIZOoWTE, FO#EEAIIIH- 72,
Fig.22 3Mism o ESMEREZRLADO T, Ro222 EEITEH{HBRL O
FERTHAE (EZNE) , B ArEines) , SEEBEIE Y 7 R s
BN &5,
3.8.2 BiR - AR HIBIZBIT D BB Oy RO

EARE AT HE R TR L 22 18T 2w T 1996~1998 Dl kR
% Table15,17, Fig.23,24 (Z/RL7:, MWHSKEWED ) SREBLT DT
FEATA DO T EEIZD VT D Th RFID Pb-212 323 29~365Bq/kg 3 & UF 24~62Bq/kg
WEE L., FIYEIE 79.1Bgkg B & UF 38.7Bgkg. URFID Pb-214 122V Tit 21~
840Bq/kg B L TF 11~89Bg/kg DHMIZEE), FHEIX 213 B LT 35.2Bgkg. #iM
OEBIZEAET A RFMEOTESR D Pb-212 & 31~99Ba/kg. FEH{E 44.2Bgkg.
Pb-214 12D Tid 20~66Bg/kg. FIHfEIX 34.2Bqkg & 2o 720
3.8.3 HEBRBIUCERMAMABIBIIBEIT S EPO y BEHERE

EBER, RRESEHES LU RTHKBERZE O TIEFOBESTZ 1T
Sl kEREEEHT Table18 (IR LAz, HZREOHR, fHoWMIRIEY T 8
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Table 15 1998F =8f - b AR IZ & 11 5 TED y M TIEZIEEE
(Ba/kg)
AEH HEEM [ B8 |HeE K-40 Be-7 Pb-212 TI-208 Ac-228 Pb-214 Bi-214 Ra-226 Cs-137
®won {Th) (Th) (Th) (V)] [(3)] (U}
{s) {g} [(mm) 1460.7keV 477.6keV 238.6keV 583.2keV 911.2keV 351.9%eV 6038.3kev 186.0keV 661.6keV
=54 1998 .
o 11.30 | 80000 179.00| 46 573 + 23.9 N D 445 + 1.87 129 + 064 486 <+ 2863 | 207 = 1.0 188 = 1.24] 525 =+ 18.1 392 x 098
AT 15:00
1998
LEE 11.28 |150110F 124 | 50 948 + 160 | 476 =+ 198 561 * 1.24 173 = 042 621 =+ 1.77 264 + 0.71 264 * 0.88 661 = 11.9 3.84 =+ 030
- 17:00
1998 ’
B 5 12.02 |227000) 133 | 50 903 + 13.8 7.23 = 1.75 808 = 1.4 245 <+ 0.37 800 <+ 158 41.0 =+ 0.63 41,2 = 0.74 91.8 * 113 274 = 0.24
£ B 18:00
1998
# oW 12.05 |170000] 94.6 | 43 692 +* 16.8 N D 54,7 * 1.42 158 = 040 546 + 205 249 =+ 0.68 235 = 077 | 480 = 136 1298 + 042
9:00
* B 779  + 177 600 + 175 59.0 * 154 176+ 4,93 61.3 t 136 283 + 884 | 277 + 938 646 £ 19.7 147 + 17.0
T o 573  ~ 948 476  ~ 7.23 445 ~ 80.8 129 -~ 245 486 -~ 80.0 20.7 ~ 41.0 198 ~ 412 | . 480 -~ 918 2.74 ~ 39.2
A 1999 '
e .13 | 80000 | 78.4 | 44 926 = 25.8 N D 993 = 2.2 28.5 =+ 0.85 285 + 360 659 * 1.65 62.7 " 1.1 157 + 183 8.04 £ 0.62
13:00
1999 :
¥ & 1.12 | 80000 | 72.1 | 35 628 =+ 228 121 * B864| 328 £ 1.63 106 = 0.57 335 £ 234 225 + 1,08 2005 * 117 | 53.0 % 1158 491  0.68
14:00
1998
Ebostr (1)1 1217 | 80000 | 66.1 | 43 800 == 283 13.5 + 5.02 36.0 =+ 2.08 104 = 0,80 36,7 + 341 336 =t 1.45 34,5 =+ 1.65 593 + 204 | 080 £ 052
9:45
1999
EhHBU {2) 1.22 | 80000 | 99.7 | 35 523 =+ 17.0 N D 413 * 1.35 11.9 =+ 0.51 454 t 2.43 88.8 * 1.39 87.1 * 1.64 702 = 147 N o}
13:20
1999 .
m s 1.19 | BOOOO | 60.4 | 30 785 =+ 243 N D 439 + 1.79 124 + 064 | 430 * 2.52 348 <+ 1.39 349 * 162 | 8280 = 171 163 = 075
11:00
1999
3 1.18 | BOODO | 55.9 | 42 433 + 296 N D 344 + 232 107 = 1.04 389 £ 4,33 208 * 1.4 22.3 % 1.59 504 £ 232 6.76 = 0.76
11:00
1988
W (1) 1207 | 80000 | 55.9| 25 755 = 23.8 N D 333 = 1.1 997 =* 0.56 361 % 2.21 284 * 1.46 258 = .21 442 + 166 | 790 == 055
10:00
1999
S (2) 1.16 {143000| 54.6 } 32 421 t 249 295 + 7.28 311 = 1.98 929 * 0.60 355 <+ 2.46 234 = 1.40 23.7 + 144 427 £ 194 142 = 072
18:00
1999
W (S) (3) 1.25 | 80000 | 67.2 | 37 290 + 218 N D 320 + 1.79 935 =+ 0.55 379 % 254 260 <+ 1.19 249 * 127 545 * 176 153 =+ 070
11:00
1999
B ¥ 1.14 | 80000 84.1 | 30 626 =+ 17.6 N D 316 + 1.28| 9224 =+ 045 314 % 2.04 195 £ 0.91 187 £ 0.98 370 = 123| 330 * 041
11:00
1999
RE R 1.26 | 80000 ] 81.8 | 24 601 + 1498 N D 460 * 1.3 137 + 054 | 466 = 2.00 126 = 1.53 120 + 1.67 639 + 126 133 = 032
13:00
1999
8ER 1.27 100000 98.3 |. 37 518 + 16.0 N D 286 = 1.21 863 + 040 284 t 1.74| 21.4 £ 0.77 204 <+ 0.85 109 =+ 12.2 N D
13:20 -~
F i3 N 609 + 184 54,7 * 58.2 40.8 + 18.2 12.1 + 539 427 + 184 426+ 337 413 + 32.2 169 + 237 789 + 568
L] 290 -~ 926 135 -~ 121 28,6 -~ 993 8.63 -~ 285 284 -~ 985 19.5 ~ 126 187 -~ 120 370 -~ 702 0.80 -~ 16.3
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Table 16 =#A+BHAB PO y BEHERERE

(Bg/kg)

® H ¥RE K-40 Pb-212 (Th) T-208 (Th) Pb-214 (U) Bi-214 (U) Ra-226 (U) Cs-137
1460.7keV 238.6keV 583.2keV 351.9keV 609.3keV 186.0keV 661.6keV

R 93.11.05 | 797.0 = 176 | 924 = 1.9 | 266 = 1.4 | 501 = 2.2 ND 119.0 = 20.6 ND
HoAs 93.11.27 | 800.0 + 157 | 149.0 + 24 | 425 = 11 | 743 = 21 | 637 = 2.2 |2000 = 193 | 29.0 =+ 1.3
LES 93.11.30 | 831.0 + 220 ) 813 = 1.7 [ 249 = 1.5 | 633 = 31 | 541 = 23 |1560 = 247 | 202 = 1.3
) 93.12.4 | 7940 = 193 |119.0 + 1.9 | 350 + 1.3 | 66.8 =+ 26 | 57.8 = 26 | 181.0 £ 240 | 364 =+ 20
BA(1)  ARE | 95.11.14 | 637.0 = 21.7 | 580 = 1.9 | 17.0 £ 1.2 | 320 %= 25 | 234 = 22 ND 450 = 0.9
BA(3) BRI (S 951114 (8270 = 299 | 900 + 27 | 240 £ 31 | 420 = 3.1 [ 361 £ 43 N D 360 £ 2.0
JEAR(4) EEBF(E) | 95.11.14 | 8900 = 17.2 |111.0 = 1.8 | 800 £ 25 | 440 = 1.7 | 351 = 16 ND 39.0 + 1.1
$#A(5)  WRE | 95.11.14 | 628.0 = 52.1 ND 220 + 3.6 ND ND ND 130 = 5.5

KE(1) BB 95.11.15 [10100+ 120 | 870 = 1.2 | 260 = 1.0 | 340 = 15 | 288 = 1.3 ND ND
2E(2) KkE% | 95.11.15|732.0 = 226 | 63.0 + 22 | 190 + 1.4 | 380 = 24 | 283 = 24 ND 430 = 1.9
AE(3) rromMGH | 95.11.15 | 2220 + 283 | 440 + 40 | 120 + 3.1 | 980 = 45 | 754 = 51 N D ND

EES WEE | 95.11.15 | 8000 = 28.2 | 73.0 * 24 | 200 = 1.7 | 390 + 3.2 | 361 = 3.2 N D ND
AE(4)  WEE | 95.11.15]720.0 + 324 | 69.0 = 39 | 180 %= 1.7 ND 293 + 3.3 ND 120 + 1.7
BE ¥R | 9511.15|387.0 + 406 | 680 * 34 | 190 + 28 | 37.0 + 3.6 ND ND 100 + 2.4
- Uig® | 95.11.15|589.0 = 233 [ 380 % 21 | 100 = 1.3 | 250 = 29 | 179 = 23 | 750 = 272 | 240 = 1.5

BA(2) BRE(#)| 95.11.15 (14400 302 | 97.0 = 26 | 290 = 17 | 400 £ 42 | 296 = 3.2 N D ND
) =8 | 95.11.16 | 722.0 + 289 | 66.0 = 22 | 180 + 1.4 | 290 = 24 | 225 + 25 N D 720 + 1.4
=R(1) 96.11 964 = 237 | 551 * 3.1 | 152 = 16 | 296 = 27 ND ND 12.5 £ 2.5

HriE 9611 | 1010 = 114 | 119 + 12 | 334 + 08 | 416 + 16 | 347 = 1.5 N D N D
e 97.11 673 = 406 | 566 = 3.5 | 16.6 = 1.7 | 382 = 3.6 ND 923 = 460 | 85 = 1.8

ER(2) 97.11 902 % 284 | 117 = 36 | 321 £ 1.6 | 937 = 38 | 781 = 3.3 | 210 + 356 N D
HREB) ARE 97.11 | 460 + 38.2 | 59.0 = 35 | 173 = 25 | 329 + 39 | 295 = 34 | 869 + 405 | 27 =+ 1.7
ER(4) AR 97.11 963 * 41.0 | 766 * 3.7 | 256 * 3.5 | 294 * 4.8 | 255 * 34 | 420 + 442 | 1.8 £ 1.7
$RIL 97.11 734 + 329 | 380 + 33 | 106 £ 1.6 | 21.7 = 3.0 ND 369 + 3.10 | 19.1 = 1.7
AR RREE 97.11 998 + 273 | 431 = 23 | 13.0 % 1.2 | 177 = 2.6 | 17.2 £ 23 | 549 + 267 | 23 % 1.0
EH 97.11 957 =+ 282 | 337 £ 23 | 978 = 1.3 | 248 = 31 | 217 £ 26 | 564 = 267 | 2.0 = 1.2
=# BT #15 97.11 832 + 446 | 605 = 36 | 173 + 23 | 311 *+ 42 | 256 + 42 | 582 % 439 | 40 =+ 35
=8 hENEE | 97.11 632 + 381 | 532 = 33 | 156 = 1.6 | 359 =+ 3.3 ND 86.6 = 43.2 | BO = 17
=48 B 97.11 914 + 19.4 | 308 + 1.6 | 919 =+ 07 | 222 £ 1.6 | 195 + 1.4 | 518 = 192 | 16 = 1.0
L AT 98.11 573 + 239 | 445 = 19 | 129 = 06 | 20.7 = 11 | 198 = 1.2 | 525 * 181 | 39.2 = 1.0
LEs =4} 98.11 948 + 1.6 | 561 = 1.2 | 173 + 04 | 264 = 07 | 264 = 09 | 661 + 119 | 38 = 0.3
'S & 98.11 903 + 13.8 | 80.8 = 1.1 | 245 + 04 | 410 = 06 | 412 + 07 | 91.8 + 113 | 27 = 0.2
$RI 98.11 692 + 16.8 | 547 * 1.4 | 158 = 04 | 249 = 07 | 235 + 0.8 | 480 + 13.6 | 129 + 0.4
EES 787 * 218 | 71.4 =+ 287 | 221 + 131 | 40.1 = 19.8 | 346 * 17.1 ] 929 + 54.7 | 19.3 = 18.1

AWlE 9> %k | 94.17 413 = 26.0 | 270 + 3.0 | 13.0 = 3.0 [1410.0 = 11.0 |12100 + 9.0 | 3293 % 51.0 ND
AWl S4B | 951115 | 663 % 573 | 240 = 52 | 120 = 3.5 [827.0 + 1.3 |677.7 = 11.6 N D 3.4 * 3.4
AWE  YSLuE | 97.11 497 + 105 | 769 + 97 | 159 * 7.0 | 1450 = 24.8 | 1210 + 22.7 | 6520 = 216 | 11.0 = 6.1
EE= 524 + 127 | 42.6 = 29.7 | 13.6 = 2.0 | 1220 & 348.7] 1033 = 307 | 4907 + 2282 | 7.2 * 5.4
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Table 17 #ATFEANPD y BEMERIERE

(Bg/kg)

E A ®EA K-40 Pb-212 (Th) TI-208 (Th) Ac-228 (Th) Pb-214 (U) Bi-214 (U) Ra-226 (U) Cs-137
1460.7keV 238.6keV 583.2keV 911.2keV 351.9keV 6509.3keV 186.0keV 661.6keV
3IERE 96.11 | 1190 = 27.3| 365 * 53 [ 106 = 3.5 ND 563 £ 93 [ 461 = 6.1 ND ND
5E8E 96.11 | 868 = 13.9| 440 = 09 | 11.9 £ 0.8 ND 438 + 2.8 | 372 + 25 {1780 = 20.4 ND
Ted® B2 (1) 96,11 | 838 = 150/ 301 = 1.5 { 838 £ 0.9 ND 29.1 = 1.8 ND ND ND
HefE BE (2) 96.11 | 773 + 109|540 = 1.0 | 157 £ 0.8 ND 837 + 1.6 {727 = 1.6 | 356 = 14.2 ND
i 96.11 | 1230 £ 58.8 | 32.9 = 4.91 ND ND 23.2 * 5.5 ND ND ND
BBEE B 97.11 11090 = 22.8| 876 = 2.1 | 25.0 £ 1.3 N D 840 + 47 | 730 =+ 4.6 | 1580 = 325 ND
BEREA ® 97.11 | 1020 = 30.9| 669 = 2.2 | 186 = 2.1 ND 989 + 3.2 | 82.0 = 3.0 | 233 + 44.2 ND
BERE B 97.11 | 1020 = 36.1| 554 = 3.3 [ 17.7 £ 1.8 ND 588 = 40 | 46.1 = 4.0 | 126 + 37.9 ND
WEE1 B/ 97.11 | 1020 + 255 73.2 =+ 2.4 | 218 = 1.4 [ 666 £ 52 | 164 + 3.6 | 144 = 3.4 | 442 £ 30.7 ND
weE2 + 9711 | 596 *= 26.5| 650 = 2.6 | 188 = 1.5 ND 111 = 3.8 | 96,5 = 3.4 | 402 + 37.2 ND
RE FE 9811 | 601 + 149|460 = 1.1 |13.7 = 05 | 466 * 2.0 | 126 = 1.5 [ 120 = 1.7 | 639 + 126 1.3 = 0.3
BERIE 98.11 | 518 + 160|286 = 1.2 | 86 % 04 | 284 = 1.7 | 214 = 0.8 | 204 = 09 | 109 * 12.2 ND
it ] 897 =« 237.6] 79.1 + 918 242 = 276 | 47.2 = 19.1| 213 * 261 | 214 + 232 | 630 + 620 —
Led 96.11 | 951 + 27.2 ]| 420 = 2.2 | 11.7 £ 1.4 ND 248 = 2.7 {222 * 25 ND ND
AOEERE KA 96.11 | 475 =+ 276|237 = 17 | 615 = 1.0 ND 107 =+ 1.9 | 972 = 1.8 ND ND
HEig 96.11 | 915 + 19.8| 620 = 1.8 ND ND 30,9 = 2.3 | 27.2 = 25 ND 6.29 = 1.1
Eh5UHO) 97.11 | 628 = 238|269 = 20 | 85 * 1.2 ND 225 + 23 | 188 £ 2.5 | 42.2 = 331 | 3.60 =% 1
&b HUH(2) 98.11 | 800 = 283/ 360 + 2.1 | 104 £ 08 [ 367 = 3.4 |336 = 1.5 345 + 1.7 | 593 = 204]| 08 =
&b b UFH(3) 9811 | 523 = 17.0| 413 £ 1.4 | 119 £ 05 | 454 + 24 | 888 = 1.4 | 871 * 16 | 702 = 147 ND
EhoUE T 715 £ 202.5] 38.7 = 13.7| 9.7 =+ 2.4 | 411 + 62 | 352 + 274 33.3 £ 27.6 |267.8 + 376.1} 3.6 * 2.7
T3 836.4 + 237.4| 65.6 = 76.8| 19.7 = 236 | 447 + 143 ]153.8 + 227.1[146.5 £ 201.6|539.2 = 575.8] 3.0 = 25
mEEANET S 97.11 | 1090 *= 34.4 | 474 = 2.9 { 147 £ 2.0 ND 476 + 3.3 [ 434 = 33 | 104 = 328 ND
B 97.11 | 938 + 286|463 = 25 | 161 * 1.5 ND 299 = 2.8 | 273 £ 2.8 | 679 = 250 | 6.50 = 1.4
RE 9711 | 746 * 26.3| 479 = 23 [ 141 £ 1.2 ND 385 + 2.3 [338 £ 25| 103 + 27.1]152 = 1.4
Rt B = 97.11 | 833 + 30.7 | 557 * 24 | 153 +* 1.4 N D 51,1 £ 2.8 | 414 £ 3.0 | 96.8 = 30.3 ND
] 97.11 | 743 + 269 | 457 = 3.1 | 124 £ 1.3 ND 344 + 27 1293 + 29 | 952 + 278 6.00 = 1.1
A A 97.11 | 501 * 252328 = 23 [103 = 1.2 ND 277 + 25 | 227 =+ 28 | 726 £ 304152 = 1.6
B2 9711 | 900 + 25.11 993 + 21 | 285 £ 0.9 | 985 = 36 | 659 + 1.7 | 627 =+ 1.8 | 157 = 183] 80 = 06
il 9711 | 412 + 233|328 = 16 | 106 £ 06 | 335 = 23 | 225 £ 1.1 [205 £ 1.2 | 53.0 £ 159 | 491 = 07
=FR 98.11 | 926 =+ 25.8 | 474 = 29 | 147 £ 2.0 ND 476 + 33 | 43.4 + 3.3 | 104 £ 328 ND
g 98,11 | 628 + 228|463 = 25 | 16.1 £ 1.5 ND 299 + 28 | 273 £ 28 | 679 + 250 6.50 = 1.4
NIt 98.11 | 785 + 243|439 + 1.8 (124 * 0.6 | 43 + 252|348 = 14 [ 349 = 1.6 83 =+ 171.0( 163 = 0.7
5 3 98.11 | 433 + 296|344 * 23 | 107 = 1.0 | 399 *+ 433208 = 14 {223 £ 1.6 [ 504 = 232 68 = 08
A (1) 98,11 | 755 *= 238|333 = 1.7 | 100 £ 0.6 | 361 * 221|284 = 1.5 | 258 = 12 | 442 * 166 | 7.90 = 0.6
A (2) 98.17 | 421 + 249|311 £ 201 93 =+ 06 [3553 £ 246234 = 1.4 | 23.7 = 1.4 | 427 + 194|142 = 0.7
e (3) 98.11 | 290 + 21.8| 320 = 1.8 | 94 += 06 | 379 £ 254|260 £ 1.2 | 249 = 1.3 56 = 17.6| 153 = 0.7
1BEF 9811 | 626 = 176|316 = 1.3 | 9.2 * 04 |31.4 =+ 20 {195 = 09 | 187 + 1.0 [ 37.0 = 123|330 = 0.4
3 689 =+ 228.1| 44.2 + 16.7|13.4 = 48 [ 445 + 221|342 + 1298{31.4 = 115|771 + 318 | 9.7 + 4.7
B 2¥H 767 + 241.4{ 55.5 + 5731 16.5 += 17.1 | 44.6 = 188 | 97.5 + 174.1| 88.9 = 152.2|275.1 + 435.8| 8.1 + 5.2
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Table 18 BABERFEH L UERMHIIICS 7 5 HEDOD vy HHEZERE

(Bg/kg)
¥l IRWEH| AES | RENERE K-40 Pb-212 Ti-208 Ac-228 Ph-214 Bi-214 Ra-226 Cs-137
1998 1998 (s) 1460.7keV 238.6keY 583.2keV 911.2keV 351.9keV 609.3kev 186.0keV 661.6keV
ZRRE & 7.4 7.27 160000 531 = 224 | 46.0 = 197 140 + 1.00 —_ £ - 288 *= 210 23.6 = 3.07 542 + 264 - -
o 14:20 )
$ERE 4L 7.4 9.14 100000 [ 714 =+ 243 54,1 + 2.25 15.5 = 1.46 - = - 294 = 291 249 += 2.81 38.6 = 27.0 - = -
{H} 9:00 : :
ik 7.4 7.21 135000 788 =+ 223 42.4 + 179 13.2 = (.89 - = - 27.5 + 206 22,5 = 1.80 | 48.0 = 222 — =
BoR(L) 10:10
51 7.4 7.24 234000 | 478 = 31.8 81.1 = 2.97 247 = 1.77 749 * B6.52 57.1 = 2.93 47.8 = 2.64 155 =+ 36,5 — % —
(R#) 17:00
BE 7.4 7.17 1461001 715 =+ 227 | 425 = 1.85 108 = 0.60 | 39.4 = 3.48 21.3 £ 1.53 18.1 = 1.901{ 49.7 x= 209 B.7¢ = (.64
(Bx) 19:00
Hia 7.4 7.13 200000 [ 660 = 22.5 397 = 192 11,9 = 0.83 i 179 = 1.90 156 =+ 1,75 394 + 21.8 6,17 * 1.05
16:00
FE 634 * 128 51.0 = 15.6 15.0 = 5.02 57.2 = 251 30,3 * 139 254 + 11.5 64.2 + 449 748 + 1.85
=ERIE m#{1) 7.4 7.11 170000 746 =+ 226 | 453 = 245 13.8 = 1.11 — x - 360 = 2.79 314 %= 196 104 + 27.0 17,9 = 1.20
TE (A$) 12:30
[CFiT 7.4 9.3 240000 | 485 == 17.0 350 = 1.48 104 = 070 33.1 + 2.26 281 = 1.34 238 + 160 | 761 = 19.1 867 £ 074
16:00 :
=m#(2) 7.4 7.29 160000 | 675 = 24.0 52.2 = 2.13 16.7 £ 1.06 - = - 20.0 = 1.98 17.1 = 2.39 357 = 23.8 — -
15:00
19 635 =+ 135 442 + 8.7 136 * 3.15 33.1 28.0 + 8.00 24.1 + 7T.15 71.89 = 343 13.3 * /.53
EER AHEA 8.19 9.11 16000 | 1760 += 79.1 680 =+ 2.2 204 = 7.31 1100 £ 34 589 = 15.3 520 = 20.0 B71 = 213 - x —
HHER 13:30
=8 8.19 912 60000 504 £ 385 404 = 4.09 120 = 1.72 - = - 18.8 = 3.21 — = — |({ 544 =38.8) — x -
9:00
5 8.19 9.8 65000 665 =*= 26.6 398 = 238 11.8 * 1.31 —_- = 229 + 277 209 £ 2,51 [( 44.4 = 25.0) - = -
17:00
5 8.19 1.7 180000 66.2 += 20.1 22.6 * 1.56 69 + 075 | 1260 = 6.81 346 = 1.58 306 = 1.92 56.2 = 25.8 —_ =
13:00
kR 8.19 9.11 52000 717 + 344 [ 351 % 3.31 105 = 1.55 - = - 26.5 = 3,37 240 * 3.0 |( 544 £ 346 )|( 1.90 £ 1.48 )
+8:00
i 8.19 9.4 230000 | 851 == 328 60.2 *= 2.98 177 = 1.63 _ e 36.9 = 2.33 339 =+ 237 96,3 * 36.1 7.52 = 1.31
(A1) 17:00
B 8.19 9.9 70000 989 = 24,1 69.2 * 2.00 224 = 1.29 63.1 = 436 | 41.2 =+ 227 36.1 + 2.59 854 + 224 —_- -
(R#) 11:00
1 632 =+ 323 446 * 17.1 13.5 %= 5,56 946 * 445 30.2 * 8,74 29.1 * 6.47 65.2 = 206 471 += 397
RER {1) 1991 3.3 80000 643 =+ 30.8 274 = 2.29 10.0 = 0.67 346 + 282 19.9 =+ 1.32 - % — 348 + 23.3 13.4 = 0.87
ILIEiNys 11.1 9:00
(2) 1995 3.5 80000 583 = 19.4 279 =~ 1.40 88 * 046 | 335 = 2.17 19.0 * 0.96 19,5 = 1.04 326 = 13.9 2.39 &£ 046
8.23 9:00
(3) 1997 3.1 80000 682 = 23.2 321 + 1.67 8.96 = 057 37.1 = 2.39 234 = 1.25 222 + 1.26 | 429 = 16.6 493 = 051
6.26 10:00
(4} 1997 3.9 200000 | 657 = 189 30,9 £ 1,55 9,50 + 0.36 334 + 1.51 214 *= 070 21.1 = 0.7% 396 = 158 | 475 = 0.34
6.26 9:00
FH 641 = 42.1 296 = 2.29 9.33 = 0.57 347 + 1.72 20,9 = 182 209 = 1.36 375 * 4.65 6.37 * 4.83
RHE F2351 9.18 9.22 180000 [ 53% = 185 68.5 +* 1.76 207 = 1.7 —_— ok — 386 = 1.72 31.9 = 1.71 106 = 21.0 —_ =
9:00
deisil B AR 8.16 9.10 8000 - *x - 1650 * 20.5 477 =+ 130 - = - 1300 = 29.7 | 1130 £ 27.8 | 1470 £ 179 - £ —
ES) 9:40
RS 8.16 9.10 60000 ({148 * 64.7)| 86.1 X 6.66 284 =+ 578 - x — 31.7 £+ 8.73 - £ — {721 x B83.9 - £ —
BOIE 12:00




DFENE L EH LG OELE2FHEMRE LzbnThb, hickse, &
RIBEA S L O EWEk RO Th 37 Pb-212 BEO#MIE 35~52Bg/kg B
£ U 40~81Bq/kg, “T41H 44Bg/kg 35 &£ UF 51Bq/kg, URFID Pb-214 EEOHFIIL
20~36Bg/kg B L T' 18~57Bg/kg, FHIfE 28 BL U 30Bg/kg Thotz, ELAL
BILLANVTHEH, RRTHKRMBEOAFVFETE, REEAEEKTHERL
FeEBEAHRBIOWTOAE, REIVHEAH TV AELVRRLAZLOT,
I DEETH B 20, T LAHERIEIFHREOAL LER ), 20fho +
BIZ2oWTIE Th R5IO Pb-212 EO#MIE 23~69Bg/kg, FHHE 45Bgkg. UR
F1D Pb-214 DFEMIL 19~41Bg/kg, FHHE 30Ba/kg TH o770 HFHRIEIL Th RF,
URSID 15 BB L 20 FETHo 2o FEDEY FIREROBOEPEEIZE -
THEARE L2 DI VTR D T, ThidHBL 3L LELRVER LRAKEZ
RIZEVSDTHE L EDbR D,

3.8.4 HAKWRTESAFRBIZBIT 5 LEBO o BEHEE

AP BRI & U T KRBT AR T O SR N I8 o B SR AR R o
EREBL VEEORBEILT Table19, Fig25 (IR L7e ZRICEB L, Pb-
212(Thyid 39~ 111Bq/kg DHEPHIZEE L, FHEEIE 73.21£15.5Bqkg T, Pb-
214(UIZD VT 18~38Bg/kg. TFHEENL 30.415.1Bgkg Thorlz, KEEBN
PO LIREIZOWTHEST 7o 28R (Table18) . Th RFID Pb-212 EE®
EENEBIL . 27~32Bg/kg, TFHE 30Bg/kg. URHID Pb-214 OZEEHEM I 19~
23Bg/kg, FIHfE 21Bgkg LRV LNV TH o7z, Table20 ZFAEL /- #igo +
o U, Th RVIOFEEREEICOWTF DRECL M E F1yEE+ T &
DD THAH, NIZLLERRRT (BEF) O HESOBEER K & KFIUL AT
DETEREF BT S &, Th RFIO Pb-212 [220WTIHIEIZFFE L LRV TH o 7295,
JNIBHIZOWTEETERLS, ZHERBITBHSERETE L., HLRAKRETD
Behl ehghor, URFID Pb-214 (22 TId=gibotIiEL HARD +
Brolhid 13 LETFRVWERETH 7,

LR HIH OISOV T Th RF Pb-212 22T BRI (BAR) &
BT HEETEVCLRV ThHooh, URS Pb-214 DWW TR  OFRAE
ADOLEIZ oW TEBRIBEOBETCH o720 RFICOWVTIRURT] Pb-214 1135
FEWL XL THo7,
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Table 19 RARRICH 173 LBEHABDP D y A ERIERE

R K-40 Th%5) E3] Cs-137
%5 “Pb-212 | TH208 Ac228_ | Pb214 Br214 Ra-226
1990 5 | 735 % 12.2]87.1 & 1.24]73.0 £ 1.80]|69.0  2.14| 34.4 * 1.16]29.4 £ 1.12|75.7 T 8.67] 1.58 £ 0.48
7 | 702 % 26.6|84.3 * 2.61|58.8 L 3.69| 64.3 & 4.57|35.4 & 2.47|30.3 * 2.45|74.0 £ 17.4] . ND
10| 682 * 13.4|97.0 & 1.44|73.4 * 2.04|74.9 * 2.47|34.3 * 1.33]|30.4 * 1.28]|93.0 £ 10.0] 1.80 % 0.59
1991 1 | 782 & 14.3]93.7 & 1.45]72.2 ¥ 2.07|72.3 X 2.50| 36.8 * 1.39|34.7 * 1.34|72.3 + 10.3|3.38 * 0.59
4] 709 % 12.5]85.7 X 1.30| 68.0 * 1.80 — 341 T 1.20]30.3 * 1.20] 69.0 * 8.90] 3.93  0.52
7 | 817 & 13.1]72.1 * 1.30| 56.8 * 1.90 — 33.8 & 1.30]28.3 & 1.30]66.6 & 9.70|6.76 & 0.60
10] 753 £ 14.2|61.9 £ 1.30]|47.6 £ 1.80 = 26.0 = 1.30] 23.5 & 1.20] 60.9 = 9.80] 6.69 = 0.60
1992 1 | 658 L 10.0]65.0 * 1.00| 47.7 £ 1.40 — 28.2 * 1.00|26.5 * 0.98]67.2 * 8.20] 7.20 * 0.48
4 [ 758 & 14.2|67.6 * 1.30| 50.3 * 1.90 = 31.2 + 1.30]25.6 * 1.20] 56.7 & 9.80] 6.05 + 0.61
7 [760 & 12.7|57.8 £ 1.10]| 45.1 * 1.60 — 260 X 1.10]23.7 £ 1.10] 58.2 * 8.60] 4.54 £ 0.50
10| 689 X 12.9| 44.8 * 1.10]| 33.0 * 1.60 — 20.1 £ 1.10|19.4 & 1.10] 44.8 * 8.70] 5.25 % 0.52
1993 4 | 714 * 6.74]78.8 & 0.72]58.6 * 1.02|58.0 & 1.16] 33.2 * 0.79]|30.5 + 0.71]|69.8 + 6.57] 1.57  0.34
6 [ 695 * 17.0|77.0 * 1.70] 59.0 + 2.40 — 33.0 £ 1.70|30.0 £ 1.40] 119 £ 12.0 =
7 | 714 & 13.7|73.0 £ 1.34|58.2 & 1.94] 55.1 * 2.28]30.6 & 1.30|28.7 * 1.26]92.2 * 6.94] 3.31 £ 0.56
10| 695 * 16.7|77.4 * 1.66]59.1 & 2.38|59.6 & 2.85]33.0 £ 1.63| 30.3 * 1.38,80.9 £ 12.1|3.61 £ 0.71
1994 1 | 687 * 13.9|73.8 &+ 1.33|57.0 + 1.91|56.0 * 2.29|30.5  1.25|24.9 * 1.20|63.6 T 9.27] 2.83 % 0.53
4 | 582 * 14.0]86.7 £ 1.50]66.7  2.14| 55.8 £ 2.46|31.1 * 1.37]25.8 * 1.32]| 88.8 & 10.7 ND
7 | 785 & 9.42]94.6 £ 1.14| 76.1 * 1.52|76.5 * 1.84|35.8 * 1.11]|34.5 * 0.93]|84.4 * 8.66]3.75 T+ 0.48
10| 724 * 12.3|39.0 + 0.98]| 30.3 * 1.41|27.6 * 1.64]18.4 * 1.01]15.1 % 0.95]52.8 & 7.90| 4.25 £ 0.46
1995| 1 | 807 =+ 14.5|51.0 + 1.21|36.9 &+ 1.71|37.8 + 2.05|18.8 & 1.20|16.1 & 1.12]40.7 * 9.46] 1.90 £ 0.53
4 | 530 + 15.3[76.5 £ 1.58]58.8 + 2.26]63.4 £ 2.72|31.1 & 1.56]25.1 + 1.46]|81.4 + 12.2] 2.26 * 0.66
7 [752 + 13.5[61.9 + 1.22]48.6 £ 1.76]51.4 + 2.13| 25.7 + 1.22| 22.4 + 1.16] 60.8 & 9.42] 3.89 & 0.54
10| 506 + 12.6]65.6 + 1.35[51.6 =+ 1.94] 52.6 £ 2.30|28.8 & 1.37| 23.6 + 1.26] 64.5 * 10.5]| 2.79 + 0.56
1996 1 [ 703 £ 10.0]67.8 £ 0.97|51.2 + 1.37|50.8 + 1.63]28.4 & 0.98|24.7 & 0.92]55.7  7.69] 3.05 * 0.43
4| 656 & 20.6]62.5 £ 2.85[19.3 F 1.93 ND 30.5 + 2.96]29.0 + 2.47 ND 3.21 + 0,97
7 | 779 + 15.6]66.9 £ 2.62|17.4 * 1,04 ND 23.6 * 2.38 ND 81.6 + 24.0 ND
10| 826 + 18.9]82.6 + 3.69|21.6 + 1.17 ND 31.5 + 2.41 ND 103 + 25.0 ND
1997 1 [ 830 & 10.1[ 111 * 1.58]29.3 + 0.74 ND 38.1 + 2.41 ND 107 + 15.0 ND
4 1613 + 21.357.4 £ 5.06]22.2 + 1.47 ND 34.0 + 3.01]27.0 * 2.28]95.5 * 27.1 ND
7 | 633 + 26.5]72.0 & 2.53]|22.0 & 1.51|71.6 & 6.21|31.1 & 2.74 ND ND ND
12]682 £ 32.0|76.2 + 212 23.0 * 1.39]|67.6 + 5.07|34.7 + 3.46]32.1 = 2.20| 81.6 * 25.5 ND
S | 708 * 79.1|73.2 £ 15.5|48.2 £ 18.0|59.1 * 12.7| 30.4 * 5.07 | 26.7 * 4.84| 74.5 * 18.5] 3.80 = 1.69
11.2% 21.2% 37.4% 21.5% 16.7% 18.1% 24.9% 44.4%
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Table 20 skl O IEEHAF

DU, Th BRRERIZIERE

n [ Pb2iZ (Th €550 Bb-214 (U) (FE3FE )] Th/UE
=ZaEa 32) /1.4 = 287 707 T 198
T e 1.6 U L 1.8 1.78
TS mm | (3) | 43 £ 30 1220 £ 349
R 24  ~ 77 1.0 | gp7 ~ 1450 °%0 | 0.085
| RE[(18) 62546 ¥ 7356? - 151§|.8 = 25161 o5 | o043
R == —
’ ER|(16)| 44.2 £ 167 o | 342 E 129 T -
) 31 ~ 99 : 20 ~ 66 : :
ZEEZET | (6)] 51.0 £ 156 303 £  13.9
o = e 1.2 T 1.3 1.68
=EE=ET | (3)| 442 £ 87 580 £ 8.0
3 R 1.0 > T S 1.2 1.58
EERR | (6)] 446 = 17. 302 £ 8.7
A 1.0 A 1.3 1.48
&R (@ 29.6 £ 2.3 509 * 1.0
> T % 0.67 bR - 0.92 | 1.42
BEEZE [ ()| 685 = 1.76 386 £ 1.72
685 ~ 685 1.6 38.6 ~ 386 1.7 1.77
TEEL IR (2) - = o0
(&, BOTE) 861 ~ 1650 317 ~ 1300 :
=G [(19)] 746 £ 1509 308 ¥ 5.1
GEX) 39 ~ 97 1.7 18 ~ 37 1.4 | 242
FARE | (5) | 440 £ 12.8 537 £ 56
(EFR) 27  ~ 57 1.0 15 ~ 28 1.0 1.94




Th HRIEA R/ U REAREEILIE R ARIZ OV TR 2.0~24 THo DI
KT B HIRONREE T3 Th/ Ui 043 &, URFIAEAERAZED T4
IEHL 25 Rk holz, AEBEDOYS VEREHEEAO MO TEIZ OV TIZEIL
BFOEWIIE > TEIRH LD, WFHBIEO Pb-214 & & DAEFETIE 54 £ 272,
HARRT OFEARERDEEELZR - LIBIIAFEAO LE LB L TR E
B Pb-212 iBEL 27~57Bq/kg DEFIZEB L, TR 44.0Bgkg T. Pb-214
IEEEIL 15~28Bg/kg. IR 22.7Bgkg THholz. NI D, ARIREFERER
DIz I EIRT, MASBRES YV YLERTHHOT, WiIhd o VREHE
HEmnZl e —HLTw5,

3.8.5 {BHE RO KPO y REEZTE

HSL S Hs Ok P ORET ST Table21, Fig.26 (ZiRL 7225, AKX
500ml 2oV THOEREEY IC>V THE 2 ERL 22O THRERREL OV
T, BEFEVHEBEOEVY 7 0 0 BEE EEE (Pb-214, Ra-226) DRAT
o R (Wl

RSB VT, Ra226 IBEICOWTIIIER fToTWw5hb 186keV DJa U1 £
NE-DMBIZU-235 Dy OB L TWA, Ra-226 13U-238 LFMfIZHoTW
Zr35E Ra226 ORETEEIL 186keV DY — 7 DIREIEEIEE DR 0.6 L H b EED
NBNZ I TIIEESMED Ra-226 (EIXT X TR EDEE L THILEETIZ
DFEFHMENIRLI,

M. TERBO y BI ALY - AT PLOR, ZEBRIZOVW TR HE LT
FigA1~A4, MHEE RSB 2RABO y A NVF—A X7 Pbe FigBT~
B12, Z£H#yiko XL Fig.C1~C9, ABEAMBORRIX FigD1~D7, IT
Wi OFEHE FigE1~E4, HEHORE L FigF1, iEE Y 7iRRBHEOFE
2 Fig.G1~G2 I1Z/R L7z,

4. FEw

EEICIZ A ) T A 40 RIELDH YT R, UYL R ED B RS
BAE AL TWB D, —HEAHIEL TRV e kL ) OBIsE, fi &
LTy £7:7 Ky 0RAERE L T« QR CHIEBREICH S LB RN & 72/ Y
O AELBHLTVS, DAETIE I, ERE RIS Wl HA TR

57-
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Table 21 tELREHIBOKAD ¢y B EZIERE

(Bg/2)

R & B RAlER |FIERsHE| ZB | B¢ K-40 Be-7 Pb-212 (Th) | TI-208 (Th) | Ac-228 (Th)| Pb-214 (U) | Bi-214 (U) | Ra-226 (U} | Cs—137

(s) | (e) [(mm)| 1460.7keV | 477.6keV| 238.6keV | 583.2keV | 911.2keV 351.9keV | 609.3keV | 186.0keV | 661.6keV
BE BX 97.1.9 | 80000 | 0.5 | 2 |0.141 £ 1.10 ND ND ND ND ND ND ND ND
K ERK 97.1.101 80000 | 0.5 | 1 [0.113 = 1.09 ND ND ND ND ND ND ND ND
B X 97.1.12 | 250000/ 0.5 | 1 |0.112+0.46] ND |0.229 *0.075 ND ND ND ND 3.270 £ 0.971] ND
nr o 97.1.13| 80000 | 0.51 1 |0.118 £ 0.99| ND ND ND ND ND ND ND ND
&hoURES BK (1) ] 97.1.14| 80000 | 0.5 | 1 |0.114 £ 0.88] ND ND ND ND ND ND ND ND
BiEiE A FAk(2)|97.1.16] 80000 | 0.5 | 1 |0.096 = 1.25 ND ND ND ND ND ND ND ND
8 SR 97.1.18 |270000| 0.5 | 1t [0.137 £0.53| ND ND Np ND 0.286 * 0.090 ND 402 + 1.23 ND
38R 97.1.21| 80000 | 0.5 | 1 |0.166 = 1.03] ND ND ND ND 0.856 + 0.257 ND 5.41 = 1.78 ND
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B ERIIEVOT, BRREBICHTA2EBERESD, fEEa% & 0w REH#
I B2 B ARSIEEO R L SHE PO ICT L -DIREREZT
AT A HIRE LTiE, B, DEHAOEREGHIETSH 5 BRE RKHT mHEIE R
i, BERERMT-HEAK, THBAF TERERRTRGE, ZREFR
AR, EEEMFTAERRR, REENEH RUSRRE L TIRRKT
SRR IE L. I FY B XU BEA RN * &0 3 RRGHESME oRE S
BT AEEESHICET AR EIT DT, EOBREWET 5,

(1) ¥ FroliER, BORENHBPLELSIERYES 24y 77 Fr - b
UyE=¥, HEHRHEICIAETT FEBLT 300 kBN ¥ ¥ F L VO BFH
EIZEBNA TS PR ZEOFEILE IR L, BOHT Fremdidl
AR L LTHEEBR v O — R (25 v 7HE LR-115 ype2) zAWE, F
FYEZIOFRFROFHICL Y, &y 7FEIE3 » ABRERRE D0 R/ MR
BREAE CREVNEVY, REHROTRESG LN, HOKETIE 24 BRI
FEEOEHEOFE S FrigEL R b, ¥ a7 FEEIRIESEINMNS (O, HELHE
BCEELHE CRBICZEMENT R 2O mE L EOERICENTH 5,
(2) ZEIERHMIFICHBITS 1998 £ 12 AF THLERICERBL-ERFT 7 Frig
L& B EOFHET, BT 2~150Bg/nd. BAT FYigEIL 8~194Bg/nd
CIEELEH L., —RICBHEESBNARELVE. 20K 1.1~23 ZEEL
TWwa, fliELziiEon, Z#X, BkX (FFHEING) B U9 b KX
gy (FFEI RO —58) %, ZHRABX ORMESAELXSE X =1
RCI3EEEThHo72 SHEHENMELBLTRLILE, B FYIREEZMRLLC
m., FHE. CEHREBRREEEBICVEL., K7 FREZRL AR, =l
Bt kILE (ZIWARVERE) BEMBL WA LG o, fEEEEIIN
BT80S FrigERXIERBICMET 27 FYRED, BRIZBWTIHE 2~
3 fE, BAHMCBW TR 2 LR, HBOBWIZL DT FUREPELTHZ LW
512

(3) S, NEHICBY CERBREA T N IREORBEL L RET S L
FEAEbo EMICIE, QURFEC BT ML TERTL LI VRS
DIEEEDOERICLVFREN T FVEBERE 22D L EbN 5,

(4) BREBHGRIIBITAZERT T FUrigEil, SIR2FHL TVwaREF L.
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RRSHTHAICEN DY, RETRIBNVERETSVHREOHF ZF 0K
ROV L COESPRENE. KELEH LTV S, HHKLLTHWTWS
HEAIZ, 2~138Bq/ | (EWME 31Bg/ 1) . k. b FKEIX ND~4620Bg/ 1 (F
#1875Bq/ 1) LHRBEXEHAIZE o THORECEE L TV,

(5) EEEFEREOTREORRKION, ABREEDT NYiRED 26Bg/ |
<. i 1.1~2.7Bg/ | &KL NV Th o7
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