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Health Physics in JAERI No.37
(April 1, 199% ~ March 31, 1995)

Department of Health Physics, Tokai Research Establishment
Safety Division, Naka Fusion Research Establishment
Safety Division, Takasaki Radiation Chemistry Research Establishment
Radiation Control Division, Qarai Research Establishment
Operation Safety Administration Division, Mutsu Establishment
Engine Department, Nuclear Ship Mutsu

Japan Atomic Energy Research Institute

(Received October 2, 1995)

In the annual report No.3T(fiscal 1994) are described the activities of
health physics in Tokai Research Establishment, Naka Fusion Research
Establishment, Takasaki Radiation Chemistry Research Establishment, Oarai
Research Establishment, Mutsu Establishment and Nuclear Ship Mutsu.

In all the establishments, radiation monitoring in nuclear facilities,
individual monitoring, environmental monitoring and maintenance of monitoring
instruments were carried out as in the previous years. There were no
occupational exposure exceeding the effective dose equivalent limit and no
release of radiocactive gaseous and liquid wastes beyond the release limits
specified in the regulations. In the environment, no abnormal radiocactivity
was detected attributable to the facilities.

Technology developments were made as in the previoué years for improving
the techniques and methods of monitoring of individuals, facilities and
environment, and also radiation measurement instrumentation.

The research works were carried out in various fields such as radiation

dosimetry, environmental monitoring, and so forth.

Keywords : Health Physics, Radiation Monitoring, Radiation Dosimetry,
External Exposure, Internal Exposure, Environmental Monitoring,

Radiation Protection, Annual Report
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v
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A IE | 19045 A | EERAED — <2.5%107% | <3, 0x]07¢ — #<8 3x10°% L8x107F | <LOx10!
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—— 113 24%x10° | <6.6x107¢ | <o 5x107 | { 5.2xI107%) | <8 Tx107*| <4.9x107° :
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19945 5 A | kRN LEX10" 1 <8.0x107* [<L1x10°* | { 3.7%10°%) | <L 1x107%)<d4.8x]07?
118 £1x10° | <8 TXI107' |<8.0x107* | { 5.2xI0°% | <0.6x107¢y <d4.8x107°
199445 5 B | BOBiRHE kP9 2.1x10° | <B.5x107 | <0.2x107 | {<23x10"%) 2,0%107 ] <3.4x1070
118 25%10° | <89x107* | <LOX107® | {<3.0%i0°%) 3,5%10°" § <d4.8x107%
189425 5 A | DRE#E #A4 L2x10® | <6.5x107 | <1.2x107" | (<1.9x10°H) 3.4%1077 | <4.§%107°
118 2.8x10° | <B.5XI0°* | <9 7107 | (<2.9X107%) 4,0x1077 | <4, Tx107}
19944 5 5§ | PORRiR#E MPE LBXI0? | <B7XI0™* |<1.0x107® | {<26xI0"%) 3.2%107° | <3.4x107?
118 Z.2x10? | <7.7x107 | <@.1x10°* | {(<2,5x107%) 2.7%x107% | <4.7%107?
19844F 55 | Kl LIx10° | <2, 7x107° | <).7x10°° ( 2.3x107%}) 4.0%107% | <1.1x1073
iﬁ X 11E ' <4, 9x107" | <2 8x107% | <Lgx107 | { L8x107%) 2.2x107% | <L 1x107®
16045F S5H | DO <1 1%10° | <4.4%107° | <1 1xi07Y | ( 2.3x107%) 3.5%1072 ¢ <1.1X107¢
11A <4, X107 | <2 7x107° | <T.1X107* | ( 23x107%) 2.9%x107° | <8.9%107°
19845E 5 B | FisieEsd <1.0x10° <2.9%107% | <1,8%107 | { 2.2x107% | <3.5x107' <L 2x107?
1L5F <4 6X107 [ <2 Tx107! | <LTx10® | ( 2.5%I07%) | <3.E2x107%} <1 1x107
19945 5 B | Bp4-iiEap <1,0%10° | <B.0%107* | <LBx107" | { 2.2x107%)| <3.5x1077} <L 1x107
11A <4 1107 | <5.9x107F | <L6x1077 | { 2.0x107%} 3.2x107% | <1.0X107*
19944 5 f | EERF#EH <LOXI10° | <3.0x107% | <7.4x107t § { 2.2x107%) 2.6%107° | <0.0x107?
11H <4 5x107" | <26x10°% | <L gx107® | ( 2.2x107%)] <3 3x107*| <L1x107*
189445 7 | 26501 — <3.5x1070 | <5.83x107 | ( L1IxI10") BTX107 | <2.6%x10° Ba/keft
11A — <2 8x107" | <4.9%1077 | ( 2.2x107") B.2x107F | <2.2x10°
B OE + —
199455 B | BFHI — <3 4x107" | <T.4x1070 | ( T.8x107°%) 2.4%10° [ <1.8x10°
118 — <3 4x107" | <4810 | ( 49x]107Y) 8. 1x107' | <2.3x10°
19944 5 B | BORIRH N — <B.3%1077 | <LOXI0° (<2 8107y | <7.0x107' | <4.3%10°
118 — <l.2x1o? | <1.5x]0° (<4 11070 | <L Ix10° | <4.EX10*
15044E 5 B | MiERE #5t —_ <34x107 | <4.6x107F | (<2 Ox107Y) | <2.9x107' ) <1 3x10°
118 — <3.0x1077 | <3.2x107" (<1OX107Y) | <3.2x107' <2 1x10°
190445 B | DUBIRS Widr — <3.0%107" | <44X107" | (<L4AXI0T) | <4.6x1070 | <2.0x10°
115 — <3 ex107t | <aaxle! | (<L3x107Y) | <d4.1x107' | <25%10°
19944F 5 B | Ki#AEs - <1 §X10° | <4.2x1070 | (<2.2x107'y| <B.Bx107'|<4.5x10°
N 1A — <L ex100 | <4 Ix1070 | (<3.2x107"}| <7.7x107'|<3.2x10°
=
19445 5 B | BRI RiRAN - <1.3x10° | <%5%107 | (<2.6X107Y) | <T.8x107' | <40%iC*
11H — <12x10° | <8 1x1070 | (<2.7x107) | <B5XI)7 | <2 &x10°
19944 5 B | T — <1.9%i0® | <5.8%107' | (<2.2x107%) | <LOx10° | <3.6xI0°
118 = <1 %100 1 <3.8%107 | (<3.0x107) | <B.5x107" | <3.2x10°
19044E 5 7 | Bkttt — <. 8x10° <4 4%107" (<2.3%10°%) | <L.OX10° | <4.9x10°
118 — <LAX10° | <3exI0t | (<2 7x107") | <8 4x107" | <3.2X10°
10844£ 5 5 | SRR — <].6x10° <4 1x107" (<2.4x10°") | <B.4x107' | <3 1X10°
11H - <14x100 | <3ExI07F | (<2 7Tx107) | <B83xI107'| <3 2x]0°
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H WHUER | ® EM A S4Mn fag 1370 H4gp B f
19945 5 B | AmBnmEE <6.5%x107" <1.0x10° 5.5%10° <4,7x]10° Bg/kg¥et
HE <8 8x107" | <T.ix107 5.9x10° <3 1x10°
199455 B | mBESR A+ <7.5%107! <7.3x19"! 1.4x10! <3.8x10°
118 <T 4x10°" <T7.3x1p7! 1. 0x10! <4, 4%10°
] 1994F5 B | ptichise <7.1x10"" <8.2%x107! 2.9x10! <3.2%10°
1B <}.1x10° <7.8%107 1. 3x10° <5.0%10°
190455 A | RINEAZ B <1.2x10° <B.5%107! 1. §x1nt <3.4x10°
1A <B9x107 | <BIx107 1.7x10 <6, 6% 10°
1994485 A | mestnstreit <6 4x107' | <1.0%10° 4.5%10° <3.0%10°
1R <9, 7x107 <B, 91! 4.8%19° <3 1x10°
Table E. 1.4~ 7 KBTHhoBsttgERE
(B, 19044EE) (B4 : Bg/kn®)
:EEEEEE TBe SiMn EDCO B.SZI' BSNh 137Cs H(Ce
199444 B 1.7x107 | <3. 3104 <4.5x10* <8.3x10* <3.2%10! <5.6x10* <1.1x10®
58 1.2x10°7 | <3.6x10¢ <5, 2x10¢ <0, 3x10* <3 2x10* <3 Tx10¢ <1, TX10°
61 3.6x107 | <4.5x%10¢ <5, 3xi0* <5 3%101 <3 4x10 <3.4x10¢ <2.7xi0?
TH 4, 6107 | <3.0x10* <8, x10* <5, 510! <2, 8x10* <4.2%10* <1.6x10%
8 H 3.0%x107 | <3.4x10 <4.5%10* <6, 2% 10" <3.5%10* <3.6x10* <1, 2x10%
95 5.3x107 | <8 1x10* <5, 5%x10* <8, 9x10* <3.2x10* <3, 4x10* <1.3%10°
108 0.8x10% | <3 9x10 <4 1x10¢ <§. 2x10* <3 7x10* <3 3x10* <l.1x108
118 1.8x107 | <3.2x10! <4 4%10* <§. 2%10¢ <3.0x10¢ <4, 4x10* <1.7X105
198 | Lox10 | <4.0x10' | <4.2x10* |<8.3x10' | <6.2X10* |<47x10* | <L5XI0®
199552 1 H 2 1107 | <4.1x10° | <4.9x10* |<6.9%10* | <3.5x10* {<3.4x10* | <2.0x10°
2E 1.2x107 | <7.9x10¢ <T.1x10* <8 9x10! <. 8x10* <7.9x10¢ | <2.5%10°
3K 2.5%107 <5. ax10¢ <7.9x10¢ <9 8x10* <B. TX10* <8.3x10* <3 0x10°
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Table E. L5—1 #—~AA—5 OREEH REABROBHEEH
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Y- A — 7L BESH | RE4Y | BESH
MERH—~AA—2 g 8 0
BREES R - 17 17 0
a BEREERRERT _ 3 3 0
FSAF 9w vFL—a v RP—RAA—F 2 2 0
BWRRAS —~_A A—F 15 15 0
VLAY 2 2 0
Nalv o F L= g vRARY—RAA—F 5 5 0

& it 52 52 .0
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1) Shirotani, T. : J.Nucl.Sci.Technol., Vol. 25, No. 11, p. 875{1988)

9) A WA @Y —EREPIFE JABRIM 93-172, 191-193 (1993)

Table 2.1.3-1 Results of calibration test of thyroid iodine detectors using neck

phantoms
Betection efficiency(cpm/Bg)
Neck phantoms 2" ¢ HPGE 3" pNal(TD 1" ¢Nal(TD)
detector detector spectrometer
Realistic neck phantom 0.15 3.10 0.26
ORINS neck phantom 0.16 3. 18 0. 27
UN-type neck phantom 0.15 3. 28 0. 28
Cylindrical neck phantom 0.16 3.25 0.27
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EE B ‘

D EREE . TikbhESst, BRUBEHMERSEHR( BHEERS [EEAAICEY B AE OB
g1 ), TRk 24F 6H (19900,

) IRPA/INIRC: " Interim guidelines on limits of exposure to 50/60 Hz electric and magnetic
fields”, Health Physics Vol.58 No. 1(1990).

Table 2.1.5-1 Electric and magnetic fields measured 10cm from VDT and IRPA/INIRC s
Interim Guidelines and Japan Ministry of Posts and Telecommuni-

cation’ s Guidelines

measured level [RPA Japan(P)
ELF electric field 9. 5E+1~
strength(V/m) 1. 1B+2 1. 0E+4 —
ELF magnetic flux 2. 1E+1~
density(mG) * 7. 28+1 5.0 —
VLF electric field 3. 3~
strength(V/m) 6. 0E+] - 6. 1E+2
VLF magnetic field 2. 1E+2~
strength(mA/m) 5. 8842 — 1. BE+5

*In the literature, both mks and cgs units are used to express flux density values. The
conversion between the gauss(G), the cgs unit of flux density, and the tesla is 1T=10"G.
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Fig. 2.2.3 — 1 Relationship between C0; adsorbed and relative humidity{r.h.)
(by Silica gel at 23°C, flow rate 100ml/min).
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Fig. 2.2.3— 2 Relationship between CO, desorbed an.d relative humidity(r.h.)
(by Silica gel at 23°C, flow rate 100ml/min).
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Fig. 2.2.3 —3 Relationship between CO. adsorbed/desorbed and water adsorbed
(by Silica ge! at 23°C, r.h.50% flow rate 100ml/min).
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Fig. 2.2.3 -4 Relationship between CO, adsorbed/desorbed and sampling
flow rate(by Silica gel at 23°C, r.h.50%).
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7o, AFEO—B2E LT, PBEAEHERET2AGCRAERER BHE7Y v RHRE
B, BRFMEIRA 23— %) ToWT, PSPICETI—RNic&BayEa—F v Iialb—a
LA FTWEBRIERERIC OWTTRE L, #OME, Pulse Width Modulation (PWM) H[@EZ{T
S TWAERICHWTIE, BREARBLSMNCERSHENEENS LRI

SEOEE BV, FEEREHIEREFPVD TOL I HEFEEEN S, ELFHOHA
59V L FEERELEMT L IEAbN o, 20IEICED, HIEIBEBFEAGRR, -
T e Y EADEENS B, 72150, FRAOOEZSITONVTIE, bEAAA I a7 4 HBRK
USRS OBR Y — )L M, 25085 WEHEREFEHFICBI AEEIRTHH I LITKD,
EBHEEOHEIIFE TDH 5,
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Rikic, B ETREOC 2= RBATEC S0LCTRESNTOSA, BLF - VL
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Table 2.2.4-1 RMS Magnétic flux density and RMS Magnetic field strength
produced by electric devices

Electric devices ELF (uG) VLF (mA/m) Distance from devices

Fluorescence light 27.9 1.5 10cm

VDT (15inch) 20.9 493.4 Front side 10cm
71.8 582. 4 Left side 10cm
44.5 214.7 Back side 10cm
69.7 381.7 Right side 10cm

Hydrogen detector 13.2 2.3 10cm

at the top of subpool

Solenoid valve 21.7 1.4 10cm

Electric power control 10.0 25.0 10cn

device

Electromotor control 10.5 3.2 10cm

device *!

Cold water pump 103.7 1.3 10cm

Automatic volutage 171.4 - 69.8 10cm

regulator

Vacuum device for a 17.1 429.6 10cm

adiabatic tub*?

CNS block control device 3.0 2.3 10cm

Uniform and rotation 1.5 1.6 10cn

irradiation facility' s local

control devices

Safty protection system's  10.6 1.8 10cm

transducer

400V low-voltage electro- b2 1.1 10cm

motor control device

BLF&VLF :Peak values

*IThis includes current transformer.

*2This includes power supply.
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O I T T N O O S T N |1 |
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Elapsed Time (min)
29 5 —1 Pseudo-count rate of new oil mixed in various scintillation cocktails

vs. elapsed time after mixture of them.
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Fig. 2.2.5— 2 Pseudo-count rate of new oil mixed in scintillation cocktail Aquasol-2
vs. elapsed time after mixture of them.
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1) C.F.Holoway, Monitoring for compliance with decommissioning termination
survey criteria, NUREG/CR-2082, ORNL/HASRD
2) J.D.Berger,Manual for conducting radiological surveys in support of
license termination, NUREG/CR-5849, ORAU-92/C57
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Table.2.2.6-1 Counts average and standard deviation of building materials

building sample No | counts average | standard deviation
materials (s7H (s7h)
Steel Hi) 3.9 0.51
Block 50 6. 07 0.52
Mortar 20 | 6. 55 0. 65
Concrete 32 9.21 0.57
Soil 41 9. 52 1. 00
Asphalt 43 13.7 LT

distribution of
mean sample mean

frequency

Fig.2.2.6-1 Outline of central limit theorem
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Table 2.2. 7T —1 Dispersion rate on dismantling work of glove hoxes

) Dispersion rate (%)
Material of G.B —
Mass standard Activity standard
Vinvl chloride 1. 3~1. 8 <1072
Steel 15~29 <107%

Mass(Activity) of aerosol generated

Dispersion rate = Mass(Activity) of kerf by cutting X100 ()
— Vinyl chloride o
AMAD = 6.5¢m og =16
: ---- Steel
1 0 - AMAD = 6.2um  og = LT .

=
I
: Y
1]
L]
'
1
1
]

0.97

- e

In Arbitrary Unit

0 Vlr """ y R ;
0.1 1.0 10 100

Aerodynamic Diameter (um)

Fig. 2.2.7—1 Size distribution of aerosols.
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(Al =i

EEMH
1) /NP - (R - B LA —No. 35 JAERI-M93-172 198-199, (1993)
9) FEE St MRE - B L —No. 36 JAERI-Review 94-007 175-176, (1994)
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Expert System

. ™ Cases , Rules
Trouble data
_ Experts's knowledge :
Reasoning = Radiation
Engine - Knowledge Base Monitors
Plant data
“ v1an Machine —/ Radiation Control . ,
Standards Radiation Monitor
Interface [ Radiation data Centralize
A Surveillance System
Basic Database
Y Example Input Information of the radiation work
f User I Output Evaluated radiation cpnd_ition
Evaluated dose, Monitoring plan

Previous troubles

Fig. 2.2.8 — 1 Outline of advanced radiation control support system.

ot
I

Output Fe—— -
Evaluated Radiation omp ex Teasomne _
Level Case Based|Rule Based Rule Base
Radiation Protection [~ [Reasoning |Reasoning we
Measures
J] Basic Database

Case Base Judgements

Fig. 2.2.8 — 2 Reasoning engine of advanced radiation control support system

—198 —



JAERI-Review 95-020

2.3 R E

2.3.1 1% B

19934ERE 1B L7 G P SE[TH — o ¥ 27 AOTE~OHEAM & BESERTT 5
todd, XFXFREELEFITEWTE—XEIc>WTEREEL TETH—~NA 2T 7
FOEE, - MEOEERBWIERE BN, RELEASERETH D, BER
CBWTEN TS MRS, $/. COVAFLERETSIEICE-T, 1A
FOHIRITH T - TH U BEDO VNABREEHFOHE L EDPENFREE L -1
BT EBIC L skt 5 L BERMEEOBREERST Ui, TR, 20c
OEKERO S BHFINEBET S 12T, #kdy 5 v BEIBEL(METE S
CEHNBHSMNIIE 5T, —F, BIEICEVWTIHER 14 v OBERERIC L DAIEBENKE
(HBASIF AL, EEAA VBREOLDOTMENEETHZ L LELMEN
=77,
BBHRFEDOARAES, TAROREO QKT b YU F o LBEE10EMI
bz DRE L. #OEE, KRIAERSIHO MY FyLBEICET AHAKBH M) FILD
HBEERUBEICEETTIRIE—FET 0.50 £ 0.17 TH-1t. £/, KRAESHO
b F o AEEICHT AREOBHEKPEEOL L, FERUEMIKEFEETRIZ-ET,
1.30 £ 0.47 TH -1z,

(mngE 1B

—199—



JAERT-Review 95-020

2.3.2 GPSIKKBETH A &ETF— TN

1993 I B R LTV — A ER - BITEEEHY, FEHRCEY 3RE y REF LA
L& ZOEFEDHIER G P S (Global Positioning System) DEITH—A~OBEHMEEZD
BEELRAT 20, 3EIETNRERMCBVTH-KMEH | ERIC 0T =1 20,
7= DR ET -~ 7

A — AR, R THEICE S IRENaI(T]) AL, DBMEUS CARBKICLS v
HERE T ALF-FRICML, ATHES, SHOMBHER REAE £GP SILD=ELM
FF— 5 &R | BBICESEBLET200TH S, GP S, MEERICKS yiREESM
MO BICEA LI LDTHY, BHITREOIERY 7 Mok D ¢ RRET -5 CHIRT -
SEGRL, BENC y RBEAGREENT 5 2 EnETH B, SEDOF—~AFHRICLOGP
Sk AUBEEOREEN LIER, 1 BI0%(E (1B HchiL nEEDREND -7
A, HIET -5 EAR LIE&ITIETL -~ GEE) EERCA-THD, BHTEIBEDR
ETH -1, YHRBRF—5 LHKFT— 5 AR Uy flEw Y T%Fig.2.3. 2 - LITRT

HIE 7 — 413, SREHT, HCER s zhlA L s, REFHY 7 RERET1I00nE 2000
MREO T ¢ MERERY, PEBO ¢ HEELLE ZORBIBOMTZT - 720 FHED v
BREELA-OVEREIICHES &, B SEE 6 SHE TOXMOBEG, BWFEA3nty/h T
BE KB O3206y/h ICHAELS fEED, SRy FoyOEBicL sV Ron, 72, [
USSR T B KA EWT, M HESOE L BHMRED ¢y RERLLOEVD
Rohi, FEC, ¢ BERLLVOEEIBE, MEESALSREOBEO 3 0 Eid50% (
+1TnGy/h) &30, EREEDO17% (+506y/h) ROHMEFO +25% (11nGy/h) & HAL T2 65
P Logohid -1z, b, MREOEBNEE, H—1 BORRECRRRFERHTFOEVICEL
BASUERED, WEHEED LPPRENWI LMD -1 Fig 2.3 2 — 2i, KEF2BEIOME
F— 5z X BRIFRIOTS v HERE TOEBRERT

PEp&Sic, GPSOBAKIDEEORVUBRENEON, UV a7 LT ZREIT
5 ZEHTEREL D, BREBFICEVTHIRERT S LN TE S, £/, FERICBT 574
B L AVEHBRENS 5720, RS ERAMICERL T T2} BRRHFICEY SREE
EFEEFTO LTEER L THY, HIREEEIIC y RERLVANLPTOXHREREL TS
ok, BERHESICBY AHBBEHHERT L EPMIFER CHlS 5 C LA
8%,

(R

—200—



JAERI-Review 95-020

o

2 e

N

3

AN ,
+4

L
BN
W

)

—

N2

)

VS

4
!

yiss
__ «\*\ ‘

(14

A
L5

\\;.
o

C

M

T

v

Bl 7

F r-dose rate (nGy/h) %ﬁ' é
®34 to 35.9 (3) r/j
032 to 33.9 (5) | &ML
30 to 31.9 (1) &

28 to 29.9 (15 #1
®26 to 27.9  (5) & G ,

®24 to 25.0 (1) BR &~

L o SR T SIS [ < N

2]

W,

Fig.2.3.2-1 Synthetized map of 7 -dose rates and measuring point

informations using GPS system

80 80 -
".Em Fine weather z 70 } Rainy weather
~ 80
= +30 2

<40 w 40
bed average =
o 30 : -1g g 30 F
3 3

4 T 20 F

v 20
> 10 "o}
0 i A A 0 " 2 o Y
] 1200 3000 4500 6000 V] 1500 3000 4500 6000
Distance (m) Distance (m)
80 80
=70} Fine and Rainy weather 210} Average y-dose rate
-
> 60 +3g € &0 p
~ 50 50 F Rainy
§ " average 0 :‘_'J‘MLU‘L"’_M]

_u_‘_,—-'w.rlu__“r,-—- S
- z
2 30 T T T Y e § WF"‘“
'?
=

T 20 W*‘U 0
LR ¢ 10t
0 N a &, i 0 ' e a P
0 1500 3000 4500 6000 0 1500 3000 4500 6000
Distance (m) Distance (m)
Fig.2.3.2-2 Fluctuation of v ~dose rates due to the weather condition.

—201—



JAERI-Review 95-020
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AE SN UREART, 13, Table 2.3. 3— LR L7cEH0, ZERUS 2 HEEER, MK
1 » ARRORAIERA 1E& L,

HEH U F 7L, SEIAICENT, Fig 2.3 3 - 2R LK 9 HT O H T4l

RIS ASREL, HTO UKEX) &HT (FR) ZHI%icHE L7,

kid, SEIHISICBWTEEYO WG K2R E LI L7,
IR, REREUEICBW T EEA #2000 L,
M =

B REE LT, EREBE LA S LEFHTOREHTHENTNAIZ ICBKIPTHEX, b
) F 7 L7k AR UAERR & Ui, ki BRECL 7280 00en® 2788 LAIERR & Uic,
S A, BEH T ACANTESF TS, METE ke B LRAIERE & L7

STORIFERENL, BEkY v FL—Yarhi sy TREL,

@) F&£0

AERER S LT, BRHOKER (HTO) BE (Bo/cn®)icxtd MK b U F 7 LBE fe
(Bq/cn®) RAEEEH/KSF MU F 7 LEBE fp (Bg/cn®) DESEENTIRDI,

F9 Fig. 2.3. 3 — TR0 R A T E OZESHhH T O Lkt b ) F 0 LBEOLH
ARt SEEHLEDOTENG =0, 500, 175187, BELEFEHOZZIRLAER NN
Sfi. TOIELY, MAFD Y FILEER ERPHTOREDHL,2ETHEIEMD
Mm-7,

wiz, Fig. 2.3, 3 — 4 ICI0FEMTEHORB JEOESHHTOBE L AERRAT MY F7 L8
EOAFd, SEIHSEOTEMN S [p=1. 300, 472187/, ZOBREL &FAENEEHZ(LER
SN -T, TOIELD, MERRKD MY F 7 LBER EXFHTOEBEOH 135
STWBIEbh -7, _

i, THODOHBIVERIZE-EDEERL Tl EMnD, FHFORELZRLTVWA LD
EEIOND,

(kx B—)

SE

1) Ishida, J.,Watanabe, H., Kitahara, Y. : Measurement of tritium and its behavior in
atmosphere in Tokai. Report of engineering in PNC No. 62;1587:05-88
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Table 2.3.3-1 Sample and sampling period/[requency
Sample Sampling pericd/frequency
Rain a month continuation

Pine needle
Air

once a month

2 weeks continuation
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2.3.4 BB EEICKEEKEYS VREORE

(1) @i

5 2 HIER BT A RAREEHETTEO D E0TH D, wKICEH Ing/cn* DRETZEN
TW5, ¥k #wkboy T VBEOMEL WSEERE SR o A7 bot b,
i REH LTRSS TN TR, LML, IhoOFkid, A4 o33 Al S0
AL R R TH Y, FoHNSIERNEZLEL T 5,

FED L —Y—Fiffo#ic L b, b= —XEREHERE T 59 5 VRIERENFEREINATY
3, COMOERER, EMESCEIRENEEL LIIWT =BT T L ORENRIRETS b,
AL, TOMOEBODEHOTH LHEAMTEEERWT, BRPO YT VREDHIE
FEIZOWTRET LR TH 5,

Q) BIEHEE L VT LHIERE

FRIBEHEE (Kinetic Phosphorescence Analyzer, KPA) i3, KEChemchekttdDEt5y
FCE R R B A, LI 22 RREEBTH S, KPAILLSEY S ORIEFEEI,
WOEBDTHB, THbb, L IROBRL —F—t%, HAEPHC X -TY 7 v OREAN
7 MBS T AL BREERLI.OD, EESEEE & HIERRERDOA > TWAEEE LIS
B4 5, FROREED ™ T bl 200 ush S 300 u sOFEMEFF WAV RET 50T, BEL
BESME, ARIERLTWAIVE2—FTRIFLTY S VBEFHET 5, £/0, JOIVE
2— %13, KPAKKOHE - HET — 5 RUHERGSORFLHETITS. 4, HAHORE
ICEEL T2, Hor UHEBERADY T /EESNEEH O TRIEMRZER L T 4LE 1S D,
F7z, HFEHTIIURAPLEX & W ) 8uiesg bR AR d 5.

(3) FEEAHE

(a) 75 AEHEREHR B ORI R DFERY

WEE7 5 =L (UO,(NO3)s - 6H,0) 0.2110g % 2 MBEICAREL, 2B%Z 1d®*& LT
T L BEE100 u g/ on’ DISHATR L1, JOEEE | MESBCTERTRL, V5 VB 1ng/cn’ K
UF10ng/co’ OIEREISIR A Ls, JOEHRRO—FERZHA MM BRI EMATeRE
1cm®& L, URAPLEXZS#L. Sem® A MA 72O EK P ATHIE L.

(h) HZKORTLEE & HIE

FREEERHAERD 50, Sknti\ U 3 kno 3 BHRTERER L 7= Fig@iirk20cn® 2 E—AICHD, B
B 5 en A MA ThRy h 7 L— b ECROMNICERREFE LK(LET -1, JORILERRITT S
W, X SITEREE D cn® EMA TEAREBE LR VE L. Kistk HZEYICRERRERE =M L
Db, BEKTEELSBE N E Liz, JOKE | cn*% E_y M TEYEELIED, URAPLEX
Bkl 5em® ZMMATKPATHEL

@) HRRUEE

VERR L F- 4R iE R A, 7 5 0. Ing/cn’®, 0.2n8/cm®, 0.5ng/cn®, 1. 0ng/cm®KTUF 5ng/em’ic
Yt BNEE E OBIRE LTFig 2.3, 4 — 1ITRT, COREMBERWT, AEET - 1ukE
FRFNIEMIE LRI Table 2.3. 4 — LISRT L7 LEBEE LT 2.7008/cn’n s
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2. 95ng/cn® DEHHE Stz THOOHERTE. BE L) ISRSNTSHkdY 7 VRK
LI DETH oo HLEDESKEKPARHWAI LIRE-> T, S A LT LY
4 HEWESAETEA TS ISl KE Y 5 VBEOREN ARETH S T EHHOMMTE T,
2T, MEET 2R 1 28600 2H9BETH 50T, SHEICEROFRZET L C
LOEHETH B0 15, KP ADY S s 28H FRBEIZ10pg/cn* BETH 505, AFhD
HEMEICL - THEE T %o $HbB, KPAKLZY T VRELIFEINCRIEOTIET
HLOT, LEWEICL EHERI L » THELEZIT 5, AL SEITWHEICE, HL
YOS DEEA A VIO TWS, $77, KPARBSSEHEAEHIHL TR, 7— 78l
ItO Ve — 2ok AHEMDEHEEREEE L TW5, LrLERs, EMideuEXERz
BlXEE L, EESGAEL (G LTF— 2 Raikicd 2, 51, HAICid19ng/co’dil
BOSBEDEEA A VIESTh TS, J0kD, BUEOEKOKP Al & 2EFEREIKNE
ThHbo

RS A VI EADHEROEEE, ¥5  BREE L TR g/ 2EUAERINa C 15
BARML TE~ e JORE, Fig 2.3 4 — 21RT X 91210 *nol/dn® (3.5 xg/cn® ) BEDOT
EITERA 4 L OEEIC k- CHERREAX ( $284E%Y, 5ng/a’ LNIDT T Y EFGATY
Zic b b ST B OBEMEL 85 T EHEB Sz, TDw, KP AL SiHKPOY
5 LRI, EBRAEOHEICR L& S IERA A VERET /- DHUENWNETH 5.

(R B

EE R :

1) RpEfiraeeRiEs v ) — X4« o7 voMEE (1982).

9) Volchok, H.L. and Planque, G.: EML Procedures Manual. HASL-300-Ed. 26 (1982).

3) Bushaw, B. A : kinetic Analysis of Laser Induced Phosphorescence in Uranyl Phosphate
for Improved Analytical Measurements, PNL-SA-11455 (1983).

4) Yokoyama, Y.. Morivasu, M. and Ikeda, S.: Electron Transfer Mechanism in Quenching of
Uranyl Luminescence by Halide Ions, J. Inorg. Nucl. Chem. 38. 1329-1333 (1976).

5) Kaminski, R., Purcell, F.J. and Russavage, E.: Uranyl Phosphorescence at the Parts-
per-Trillion Level, Apal. Chem., 53, 1093-1096 (1981).
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Table 2.3.4-1 Analytical results for uranium in seawater

with KPA.
aliquot No concentration (ng/cm*)
| ) seawater | seawater 2 seawater 3
1 2.88 = 0.21 2.96 = 0.22 2.80 £ 0.21
2 2.83 = 0.21 2.96 £ 0.21 2.78 = (.21
3 2.79 £ 0.21 2.93 + (.22 2.66 £ 0.21
average 2.82 &+ 0.21 2.95 £ (.22 2.75 + 0.21
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B84 é
Uranium concentration (ng/cm®)

Fig.2.3.4-1 Calibration curve, standard sclutions were
plotted.

Apparent concentration (ng/cm®)
e

0
0 1 2 3 4

Concentration of sodium chloride (X107 *mol/dm®)

Fig.2.3.4-2 Quenching effect of sodium chioride on
uranium concentration measured with KPA.
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—o— Tokai establishment{10m)
--o--0arai establishment(10m)
—w—Simplified estimation method(20m)
—a— Tokai establishment(20m)
—e—Simplified estimation method(40m)
—s— Tokai estabiishment(40m)

—s— Simplified estimation method{80m)
--g--0arai estab!ishment(80m)
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100 200 200 400 500 600 700 800 8ag 1000
Downwind Distance (m)

Radioactivity Concentration (Bq/ms)

Fig.2.3.5-1 Calculated concentration by the simplified estimation method and the
method of Guide on Meteorological Conditions for Safety Analysis of

Muclear Power Reactor Facility.
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%] WBEICEIF S 177 Cs &8 C o — KIS BEEEIGETable 2.4 2 — LITRT . #R
1 L SSRREEREIZD. ONTd Do & 7 BUED 2 SOBETHRIC & BB B EMOR & E HEK

T5E,

197 0 o WIETIHENHEBOSENKZ VD, 4 7 BHOAPHEREENEZNI L

AHERXHLT-e FD—H, "'CoBETIZO ) A —F HEMOFTENREWD, T 1 A — Mg
OEDHEBEAHIE N EHHRI NI, THEOBRIHILEF (800cn®) THIEZT - 7045
‘éf” &J&L\{lﬁ%ﬁ:\- Lff_o

EEXH

(e 2D

DEEK i - RATE — BT L BFFC-No. 36, JAERI-Review 94-007, 196, (1994)
NFiE N BA X:EUFALOHECLINITD Y FL—ra VRS o BICE R

DF—&H5 oy, JAERT 1306, (1987)

Table 2.4.9-1 Scattering ratio by primary dose rate(No.1 irradiation room, the distance
between detector and source is 2.0m).
Name of | Irradiation Component of Scattering ratio by primary dose rate(¥)
source method scattering This study lonization chamber
137C s | Collimating Collimator 6. 4 1. 5
Air 2. 1 1. 7
_Total 8. 5 6. 2
4 Room 11. 2 12. 8
(No collimating)
Air 2. 1 1. 7
Total 13. 3 14. 5
0C o | Collimating Collimator 9. 4 9. 9
Air 1. 6 1. 1
Total 11. 0 11. 0
4 Room 6. 6 8. 1
(No collimating)
Air 1. 6 1. 1
Total 8. 2 g, 2
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Fig.2.4.2-3 v -ray energy distribution of air scattering radiation in No. 3 irradiation

room{¢°Co source). The distance between source and detector is 2. 0m
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RO FEIF30en’ K 33cn®, F ¢ E L7 v 7 HEIOMERI800cn® KRUH30cn’ D 6 FBETH 5,
FEHlic L 2FEE, 0 C o SRR ERWTH - 7o AR —RiGROERERE 1 mho
0.1 mEFTIOfIRBTHESIFTERL . ENHEBOBSYE v v B 2— R THEERE L T&HE
METORSHRERAIGE Ui, 5 oh/-BEHERORE R IHGRER" o0 5 HAEZRKD,
I RER) N A — 7 & LTl L7,

sTRIC L BB . FTREHTCOEMESHENOFE I LI AR (¢) & YA A Y-
OEAR ICEIVERL. ChooXERS L TEEE 7L ZAR (¢) EBHERLED T
NIVAF( ¢ ) EOBE (G: ¢ ¢o ) ZHREERYIT A -5 & LTERHBE/ITTRITT
T & FHER (D~@) EER L7 AHEAOHO LIIEFR — #ibER O Rt
BOEE, HIRHBOEXTH S, b, AFERI H L, 2R/LOHA0. 0205 1.0D
SHTHERATE S,

(1) BRfsies

3L R* L+R L . L+R
G=—gr iy Iy g~ LT ~R) (1)
(2) AEERES EHEEAMASOES)
H/Z 2
2Lt R+ b'— [ /@ @RAE TR >
R*H h_oln o B
(3) MEFRHE EARIARDES)
1 2 2 2
G= R2H{(L+Hm)1n( 1 +(L+Hm)2)~(L -Hiin (1 +(L_Hm) 2
+2R(tan'1—1“-;i-—tan‘lﬂé-:-§-ﬂ—)} _________________________ (3)

HEOER, BIREEEFie 24 3 - LiTRd & B0, RS < &50eniin >R
BEA AL, b RHERLE DRI RE LTV 3 EANER I Ehtbhd, £ H
EFARILEOEB AN T, Fig 2.4 3 - 2R &b D EREASES ¢ & BRI & (il
2, BOcnHEA S BB EEA T L, RO S DB AICEBIL TV b LA
B ENbhE, COEAE, S0HNOTEIE TR BOIAR R 5 L SRR
SNCEmE NS L 30D, AROBBREAETEMETERB-TLES, Fig 24 3
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31c, 6 HEOREEOERC & 2EMPLOTNERT, BRLY, FHUBRORESETHHER
AUNE ¢ 15 313 EHRRLOTAOBEIVDIS 155 0 ENMERTE /I, £, L7257 Vit
BIOHIS0en’ & B2 b Y — L HEIONEIIN0 oo’ OB TIE, AROHERRIHLTImT
0.2 %, 0.5 m7T0.8 % 0.3 mT20 BDOENIAELL,

S ROOEREE FROFERC L BHEEOHE T, BHIER0AIB VT EMBD S
B 5 ~2 YIRS S 15~ 1ehs, B0emll FOERHCEWTRBL KT A L2 L, JOK
5 12 M T OTEDEV L, RIBOBHA SO _IKETFORE, AHESTRE LI ZRET
DS, BOBBOKILE SOEBIC L bDEEL OGNS,

PLEDREMN D, v (X) BREHEOREREHREONEEITIBE. | mEINOKREERT
HEHHOORIEATHBENSD, OWEETH C &Ik 0 REHSORBLHEREE LD
BELLTEB I EMbh ot £7-, LROHERTENHLOTNEHETE 5 ENHETE
DT, BREERLEORMERICEVT, EIRLOThEDE TEAIIR FES & OFFE
IEHTEA &I -1,

(FEx #
EE I
) Ek i (FEEYE - EE P —No. 35, JAERI-MO3-172, 236-2401992)
2} NCRP REPORT No. 112 (19913
3 Bk, =6 . BAETFIESIOMERKORS M (1994)
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Fig. 2.4.3-1 Deviation of measurement from primary dose rate for the
spherical ionization chamber. (Detector: EXRADIN 800cm3)
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Fig. 2.4.3 — 2 Deviation of measurement from primary dose rate for the

Ratio of measurement to primary dose rate

cylindrical ionization chamber. (Detector: BXRADIN 800caf)
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Fig. 2.4.3 — 3 Ratio- of measurement to primary dose rate for various

ionization chambers.
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2.4.4 BRI EFERIEROBEHHE

HE TR R MY BET0 1 iR E R OEHEREANS I, Bragg-GrayDZRFEIH LA L
FAMEREER (P TWED ICX0@EL, B LTS, KBGO ML —F Y 71 ZHET
212, EFHNREHEF (ETL) SHERIREROFELEEZIT, ZOEENHSNC
13 - Fe DT TICHET 5, |

B SRS R R IREHEICEE L TV AEEL, 'Y Pm, M TIRG'Sr YD 3K
TH b, CHODEEERWRBIHEORIGEEROEMN I, REHEHIC BV T/HEERED
EXAEIYTEREBEREMEL, BHEY0OLZOBEHERE/NFETEKDS I EICLDTD
haD, ETLICK2MBHETORER, EFERONFERRH oEEEHT L/ BIRRES (
E%10cme, FEXL 3em OHEEESEA LD ERIN, HEHED 7 P miREA TR
Bo0enDA 1 4, 2% T 1 &N 30cm, 50cm® 2 8, *°S r — " Y#HEH30cn. 50cm, 70cm, 100cm
D4, BT SOREBICOWTERLI.

EE ETLOWMEREOESESTable 2.4 4 — 1ITRT. £LD, 2T, *°Sr—-"Y#
Bz L S ORINEREOTE, HITH 5 BUINTR & L. £/, " PmigETIRY
hA2SIERECH - oo 1T PEBORBREEL T 1, 'S r " YHFICH~TEW AR &
LTi, " Pmi@RoORERICE T B ST TR L F —050keV BEE{EC, BEHSORUR -
SRS & » BEIEMOZELBESA 0.1 ng/en® Bibd 5 & 2 YEEBEHERNELLLTLES C
L. HEREEEOARBIC A FTEAEH LTV A7), IS MICHIET 5 & 20RENAEL
EREOERICEEBDEEI SN S,

GEK )
BEEk
DAk i3 [REyPE -SSP JABRI-MI3-172 P. 229 (1993)
Table 2.4.4-1 Intercomparison of absorbed dose rate to 70 um tissue.
Calib- Result of intercomparison (Date : 1 April 1994)
Radionuclide | ration
distance ETL  Accuracy JAER] Accuracy Deviation
(em) | (mGy/)  (£%) | (mGy/h) (%) (%)
"TPm 20 0. 5029 10 0. b6hHd 8 +12.4
s | 30 5. 155 5 4. 883 5 5.3
50 1. 360 5 1. 302 8 - 4.3
30 130. 7 5 129.1 3 - 1.2
g sy 50 44.63 5 43. 44 3 - 2.7
70 21.65 5 21. 04 3 — 2.8
100 9.947 5 9.525 4 -~ 4.2
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2 4.5 BEERUKSHESEREOMSHEEIEOI O o r IIERREOSME

YRS PR IE -tk -, BERUBRIHREEREORSHEEIRET 513, AIEET
SHEOTR, HEREFIERLAKERGREEA L TE - /T RIESRERD L EHVERTH
5o

ERFEECHRERIC VLTI, i A v FEEWKREASHEOEREERREY L, IOEER
EEICHBVTHE L TWS, JOSBBEOEEICIRS 2EEOREEET 2/, RUHMEEHV
CRIERSEY 2T 5 & & biz, Bk BERUEEICET ARiLMEROSE REOTRES
EOBREZHEEL.

BERSEICERT s HER, ThEhEEORES, Sateivh, K E-X (FF7RE-
Z: 6m¢, 2me, FEARYRFLVIRUEESSRAFv7) OSEHETHD, WEEHRICE
B0 HEEOREICEE L TOAERSm, S35md 75 RF v 7 BMOBREREH . #
FIIFELEIRAS % D v — XBIDOHPGe AR B EHA W TIT 27

HMEER R TOEY Th S,

(1) Bl—ORERERTOE — 7BHEHMRODSF I F

WER U F— R ERSES SEFEL, rHril¥ S0 - 7RHEHRD/ S
o A AERE Lok, E— 2 RIEIERO ST Y F IS T/NE (, B ERRE T OFRE
FUSEHER R Z L TV B L OMRENTE T,

(2) KWEBSEOROECITE 5 ©— 7 BRilisiEOKEH

BUHET Sx%15m, 30om 45mé ZALS - RIERHE Ty RT3 ¥ -BOE - 7HH
MEATF LR BSOS & bio P — 7 REGIRIIREIICED L, RO TRIALRRDY
Bohi,

8) KERGEOEERERICHT 3 — 7 RIIROKIFE

B—ORAT MEHRL AREREET y B F -~ G0 Y — 7 RHIERETE LRz
Fig.2.4.5 — LiTRd. yBIFLF - AENBAICE, KiatA v EMOHATROE -7
RHERIL, LD SN 0% T E BOVHBAE SN TL A, v oL F —HELn
BAIE, St Ay FOBEEHELTINTEDEN > 12, Jhud, MEEFRT 2RO EN
2k BRERIBIHEOEVHI S BHDEEL LN,

CHLOEEN S, HERSEOERICET 2ERMNRL, [ BOoRRTLHaREL TS
ZEMFERTE ‘

S A L MEE S KEEEERUE - REHE T LBER r B F - rRVESE
ﬁﬁ®%§,%ﬁﬁﬁUﬁéhﬁ?&fwﬁﬁtﬁmff_7ﬁ&ﬁ$®ﬁﬂﬁﬁ®ﬁ#%k%ﬂ
ZALECIV. UL, vBIrlF-—AEWEAR, Sat A v b EROREED, fel A
UEEE, FARTH - Th E— 7 RIHDFOELHROMEN S KE (E(LT 5, T1abD, TILk
yEIFLF-IzBWTE, FOMRBRETAERT ILENRDSHEELONS,

' (& k)
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EEI
1) g s BABEFES TEeeoRz: GEIaMD . 2 A%

2) B ECRABME : ARIEIAH 2284100/ A/ 4 (1990)

Type of calibration source
Foam cement

Liquid

Glass bead(2mm,6mm)
Polystyrene foam

Hard plastic

&Codpo

S
>
o
[T
£ 0.9 391.7keV
LLl 0.8+
0.7k2 Z
&
0.6 661.7keV
0.51 O 5 ' 898.0keV
O
0.4} o N
w
0.3 i 1 1 L 1 1 I 1 -[I 1 1 1 1 i 1 1 1 i é 1
Density(g/cms)

Fig. 2.4.5— 1 Variation of efficiency-density curves for all the prepared calibration sources.
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3.1 AR EEFH

LB E

BORSHEEREEOBR T, BEHEN 2= 5 ORIEEORN O7%, BIEAA AL LTHIA
EE S EEEEIRERERE A A (MPA T, X e, P Xe) IKOWT, TOMEEAEROS
BEDREREARE Lt $72, TROOBEHER A ZE, HEHETRE TEESRL L
THEE ATV 5 ESEIMEERG DWW TBEBIRAIE Ui, FRESGFEAEICDWTIE, 1993
FFizB| xR, YT LESED SO XEORIGEHE TRLF—DHFOFHEET.
CFANOEEY 3 o b—Y 3 v EDORBNC X DRIERRORSMETHE LT,

BABIT (B REHERTEOBRRE T, BRI RN F—E T AN E I~ FMCNP -4 %
HV, EEatsEss - MiEEE84 (I CRU) AWEARETREDEEEE LTHELA [1C
RURS 7THEMEH, () Bl HFRUMMAIH SRBMEAREHAE LI 71
Blo— FAEWT [ CRUNESETS MEASENEH. () &H. ) &EOBFREETRUF
BEFICHWTB LN B & & IS, BABBRIEONEEERD—Th 2HBETOERNME
& B IIE~ DB L, DI, TRoROASE (REFHEEIRT 27— va v
| EEEL, BERORESHEHT L L bIC, SROTEEEEEE LI,
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3.1.2 SSERHHRTRA RO & MEHEDRE

KRBT A 2 BB RE S ORIE (A RKE) & RIEEOEEEERHRT 5 L TR T
BENFETHD, COEFARERLBWTHEATEGREAA RO S, FEEAOE Bt
7 AL, BRRIRE AN ORI R F DRI TE S, HRIEN AT =7 1RSSR
Ak LTI, (R AREE A A OB LRI L 2 EEV IS TE AEOF SN D 5, Zh
S ORIEA 2 IAFLRETH 505 FRhCBOTR, FEHFERIRET 5 Lk D HE
IEEI/ERI L TRIEICH WA L ENTRETH B, T, HREZ S OBIEICHE L7 el
FAHZ (AT, "X e RUT X o) OFBIERUBEHREREERERTT L1

A, 193X o TN Y e DFFBUIIRD L T L THT o720 YA TIZOWTIE "Ar(n, )
1A r REMCESWT T o1z BENARIZ, HABERD SHHA S T/CBREREYD. 026D ° A 1 %R
Lz 10cm® OREA ZEREH T ZADT » TEERAL, JRR—4DT/ M F2EHLT
# 1 SEOBHEEITI T EITLD, HIMDV AT 2B 5 ENTE, BB, PP X e DR
B\ X e 7)) PP X e GICETE, EURI SO-TOPRIBHERE.8%D X e
%2FWT JRR — 3 OSEBEE CTIREI A T-7, 3515, "X e DBEEIBWTIE '**Xe
(n, 7)'** X e RiGicE—%, EURI SO-TOP&EEBHERN. 6%K% 11 SOTE CRIEHIREE%
DX e HZEBWTJIRR— 3 OKREREHHHRMNT I RR— 4 DT/ S TREZ{T-7, B
EHA THRMISESIUSB L% A r RO X eiloWTG e RHSBFAFAWTHIE L7 y AN
7 FLERig 3 1. 2 — 1ITRT. CORRS PAMSEHLMEL ST, mEICBV TS LTS
TEMHEHOT/IINT EA05E, LoL, " XeilBW\WTid el HErpIL "X e
B InY o AEHC ARSI N A, KEA R E UTHERT ABRICIIE OFEBICHAEET 54
EhH B, |

Vet |- R A ADEHEES, Fig 3. 1. 2 — 21T T HIERICE W TEMLFREE LA
E D rESXEAN, HFEHEERRREN S 7 T ) v O THEA LIRERER T 2
OHEHEA B, A=Ro / {1-F)(I-Fe) (-F)} TEZASND, TIT RoidHFRTEE
ICBI BEEER (™), Fold BEHEEICES ¢ R LF — 57 & ISR L~V TR E HEHEEERD
L, FIEESNEIC X AETEEEADEE, F.ILRRIEIC L BETEERADEIGTRT, (I-F)DIA
i, B EEEENEEOBSITE L EBL 2ENTE, (1-Fun) Q-Fw=1-F newDIADF hiw
i1, HFEREOHRARESTHRARY MLEEERRILINUESWTRET 5 L ENTE S, &
AT HEHER 7 A S HIERMITE—ITRES LIcBIciE SN B8 o (s~ )ICHd 2 S i

(A/r0) BUF s wDEEHORE A ZADFERE & bicTable 3.1 2 — 1ITmd, e (A1)
OfEIE, MRS R L TAZRLZELIRE THTBETREIN/, 70 FundDBEDL/NS
¢, B NYRRETARIET 2 it B TIIHIERA0. 5% T i » 7.

BL et IR PRl OSSR E R B R ARG AT R B O TORRE A T
S DREALTD CEMTE S, 4% T yREICERTSIIHD, Ke, "X eFHO
A RAEIC S 2 A BB T TRETKIESR M2 THE T 50805 5,
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DYoshida M et al. : Nucl. Instr.Meth., A330, 158-164(1993)

D)L, i : RADIOISOTOPES, 42(8), 452-460(1993)
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Fig. 3.1.2 — 1 Gamma-ray spectra of *'Ar and '*°Xe produced
by (n. 7)reaction. They are measured with
a Ge detector at the elapsed time of several
hours after the irradiation.
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@ |
Gas inlet
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. FoiY

u?u

To calibrated gas—monitdr loop

Fig. 3.1.2 —2 Gas loop with a long proportionl counter used
for determination of gaseous radicactivities.

Table 3.1.2 —1 Measured values of the ratio between count rate(ro)
and activity(A), and correction factor(Fens+w)for
calibration gases.

Nuctide  SVETROEEEY g0y iy
YAr 464 1.1946(%£0.0020) 1.7
®xe 303 1.1851(£0.00186) 1.0
Fxe 100 1.1740(z£0.0022) 03
®Kr 251 - 1.1892(+0.0033) 1.2
“c 49 {.1882(£0.0034) 0.6
H 57 1.2066(=0.0031) 1.6
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3.1.3  RFRCPHFASHE T 2EABRELAEOSHBIKTFHOBR

ERAEHRENT - MEREL (I CRU) Vi, AT a2BAE=S Y L7 DIHD
HAEREE LT MEASENE H.() § 2HVAILEHELTVS, Ho(d & TAK
@%ﬁéﬂt%éﬁ@ﬁwﬁ%édnﬁwéAw%ﬁﬁ@ﬁﬁﬁﬁj&%%énfﬁb,:®%é
d OfEis LTSRS U Tl0mn, 55iE AR CIIERICT UT0. 07T B UK @RI
LT 3R I N TV A, &7, [ CRUY BEARBHTOREPHESROBERE LT
CRUMEED 25 7HTEBINLH, . () ZHWAIEEEELTW5, Ho(d 13, REZEH
ET2AEEOMBICKET AETH D, COMNBOERFEPH. () LOBFRERASNMITED
CHRBEETHL, F0T, CHOEREET 5200, BEASER & BEHREETE D — F2AL
FETE Y I 2 b— Y a MK BRRR AT~ T j

M I RDBIO¥EABEROETE M 510 keV~10 MeVOXFEITE - L2 AS S, fAELOR
HAMBICE I AH, () #HE L, £/, 1 CRUBESOITRERZRDI0X30X 15D 2 5
FIHFEFE— LA XE, X5 THLicEdBH, (d) ZHE L/, o0 HEmET
BEICE, TUTANLOHEI—FMCNP—4 280, 351, o tEROHEZRIT I
F—~20 MeVOHRHTFASHIBIL THTV, Hold) RUH. (@) ZFHLIS
BEABBHAEHT 2 ERRCEEONB ICH T 2 H,10), H. (10RUEMREDEFICN
TAHEEFIg 3. 1. 3— 1R T, H.10 i3, 50~200 keV OB THEIC L H5E0H NS,
W e Uiz x AF—EETH. (100 £ /NSRBI Edthbh oo, £/, He(10), H.,
10 oWwWEhd, EAOKIE S RESHEET 2EMRREL2MICIHMET 2 C &A% 1, P
Ficxtd 2RO HE AR 3. 1. 3 — 21TRT . MEICLBH,(10)DRVIBIFHFEIT/NEL, Ha
(1) EDELAE LAV LAL, 10 eV ~10 keVRUOBI R ILF—H W, AT FRE
EEETLENERIV/NICED, BATEZS Y v S OJBBENELFHEINS &0 AHELD
LI Ehbinotn, £, JOERA, [ CRP Publication 60° THEA XN/ HEHRET EHAE

EEEFRMOBEROARNICS 2 b o
QL #%34)

EE

1) ICRU: ICRU Report 39(1985)

2) ICRP:-ICRU Report 47(1992)

3) ICRP: ICRP Publication 60 (1991)
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Personal dose equivalent, He(10), for photon exposure at locations of
left chest and right abdomen, compared with personal dose equivalent
in the ICRU-tissue slab phantom, Hsias(10), and effective dose.
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Personal dose equivalent, Hp(10), for neutron exposure at locations of
left chest and right abdomen, compared with personal dose equivalent
in the ICRU-tissue slab phantom Hsias(10), and effective dose.
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3.1.4 PHTFEABSHKED:HOT7IL A - HELEREFRIOHE

ERS SN - BIEERE2 (I CRU) & Report 47V 1HBWT, BEAREEFRT 7~
NI ETHIEL, BEQ»oRERSEUSE - LT [ CRUMESSEMIE TTE/30en ) X
30cm () X15cm (&) @R 77 v b4 (1 CRURS 77 7 v b4) Ol RS dmilh
284S (I CRUXS VEHENE : H., (d, o) (a; AWEE O ZEHVLILEHE
Lize ZOBEER, AFRUBTCHTEEDTHEA, EHEFII O OWTHREAERIIFE UL
BFETH D, £IT HHUFEABEERETIBGICSELLLPHTINIL A0 6 |
CRURS 7EHEMSBE~OBREGK (H.. (4 a) /O % EEHGH;EEREES (ICRP)
1990/ F NS TE B I NI EREICE S EFE L

HECd, BELALF—ELFANaHET— FMCNP -4 2#H L, ICRURF 7Y
7Y b ACEE T R LFE O TFESETE — LR BE e TASEE, 77 v b AOFLE EOF
X0.07Tm 3R U L0mD (LB BV EE 2 end FIRIKEIR 28 THEF R U R 7 BRON A7
ULy AR, FOERIIBVTINTOIRNF %2515 LIKRET A —<Elic L DR
EMBA T L, DT oBEEICEHV AR E LT, BAOFHEERAZT -5 7177 Y
JENDLAB.lmﬁdhfﬁ%éhtbw%ﬁmtoﬁWﬁ%®ﬁﬁK@mbtﬂ—7%ﬁﬁ,
B FIC oW T I3 aswel | SOIED, SEFIT>WTIidHubbel IO{EY TH 3, I CRPIGHUFEEIEIC
5 ¢ o Tt AR S LT, Schulmacher & Sieber tDFTEAME"Y MWz, ERRIL,
L F— AT 520 MoV TORIDISAT, ASHEEER 0" (EEAFDNSTS £ TL5
BT L, €7 AL OEEOHEEES, EHEERETHAN I U TERBL XL
) —EIFEELI,

Fig. 3. 1. 4 — LI ABHREE 0° 1oB) AHEREE, IRy BICKAHFE5E & BITRT, 10keV
LTOIRNLF—SEHRT, MEGROESICLDBOARE(E>TWEIE, TRy HOFSN
FE LTINS EMbI B, Fig 3 1 4 — 2icH,. 1 (10, o)/ COREFREHRE (ARBE0’
OWEUZEN T BABEE a D & XDBED) R, JOBEREREE, 10 keVEIT TR
NE—RIEHEAVIE L, 10keVABIICHERA RS S, #910keVEL L TIRASTHEF & MRS
G & OMEFRICE DBEMMI5INED, JTRUTFOIRAF—Tid, FL7 7 ¥ LHTH
BN MO AN BRI E ST 2B TH B EEL LN S,

AEIE 511 1 CRURS 7HEMEICHd 2BEFHOME, BITESITBY 2RERERK
;b,ﬁﬁLTL%%wﬂ5%ﬁ§<,%mHﬂmﬂ10°V®mom1m,mwwmezm%a
SR TERA2EAX NS, CORKNBECHERHNAEEIN//HTHEI DT,

(HE BER)
BEIH

1) TCRU : [CRU Report 47 (1992)

2) Caswell, R.S., et al. : Radiat. Res.. 83, 217-254 (1980)

3) Hubbell, J.H. :Int. J. Appl. Radiat. Isot., 33, 1269-1290 (1982)

4) Schuhmacher, H. and Siebert.B.R. L. : Radiat. Prot. Dosim., 40, 85-89 (1992)
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1992, Mito, 260-266(1992) F7-(3JAERI-M 92-144, 273-274(1992).
2 Kumazawa, S.: JAERI-Review 94-007, 217-218(1994).
3) RS RIS EIC BT A RIEAARAER, 1050-80 &, RERF TR 15-92(1994).
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DS86 COLORECTAL CANCER INCIDENCE
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Fig.3.2.2-1 A comparison between the hybrid scale (HS) model IL(Solid line)
and the linear-quadratic (L-Q) model (broken line) fitted to data
(Nakatsuka et al. ,1994) of colorectal cancer incidence among

atomic bomb survivors, 1950-1980.
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1) Uppuluri V.R.R. and Kumazawa S.: JAERI-M91-025(1991)

—238—



JAERI-Review 95-020

Table 3.2.3—1 Hazard functions relating to the normal distribution
Probability
distribution Normal Lognormal Hybrid Lognormal
Itiem
- Int—p hybs —p
Form of = =T =T
transformation t=|+z0 t =exp(u +z0) t =hyb'(u+20)
(- <t <+w) (0<t<+x) {(-x<t<+®)
Density $(2) ¢(z) 1 o(z) {1
1) ="" =" -]
— 1= g- 21| -2 +1)
Hazard Al2) Az2) 1 M2 (1
}& t = — l t = . — = | —
Junction w (1) C ) b () a (t +1]

where ¢(z) and A(z) are, respectively, the density function and the hazard function of the standard
normal distribution, the function hyb t = In t + t, and hyb~1() is the inverse function of hyb( ).

Hazard function
o o & o

=N

Fig. 3.2.3—1

An example of hazard functions for normal (dotted line),
lognormal (broken line) and hybrid lognormal(bold Iine)

distributions.
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1) Noguchi, H., Yokovama, S. et al.: Fusion Technol. (in press).
9) Davis, P.A., Workman, W.J.G.. Amiro, B.D., Spencer, F.5.. Noguchi, H. et al.:

Fusion Technol. (in press).
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Fig. 3.3.2— 1 Time-variations of HT and HTO concentrations
in air at 50 cm height and precipitation
The ticks on the upper axis correspond to Roon.
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3) Dunstall, T.C.. Ogram G.L. : “Diffusion and Biological Oxidation as Component
Processes Regulating the Deposition of Tritiated Hydorogen to Seils”, Ontario

Research Division Report 90-235-K, (1991)
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Fig.3.3.4 — 1 Tritium pathway in TRIDOSE code.
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Fig.3.3.4 — 2 Dose by inhalation and skin absorption of airborne HTO originated from
oxidation of the HT released into the atmosphere. The broken line
without mark indicates the HT plume passage dose.
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1) Yamamoto, H. and MacKinney, J. A. (ed.): "Proceedings of the Second Workshop on
Residual Radioactivity and Recycling Criteria Jointly Sponsored by the United States
Buvironmental Protection Agency, the Office of Radiation and Indoor Air, and the
Japan Atomic Energy Research Institute”, JAERI-Conf 95-015 (1995).
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Fig. 3.3.6 — 1 Collective dose and number of radiation workers in
nuclear power plants in Japan ‘!
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