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In the annual report No.40(fiscal 1997) are described the activities of health
physics in Tokai Research Establishment, Naka Fusion Research Establishment, Takasaki
Radiation Chemistry Research Establishment, Oarai Research Establishment, Kansai Research
Establishment and Mutsu Bstablishment. 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 vears.There were no
occupational exposure exceeding the effective dose equivalent limit and no release of
radioactive gaseous and liquid wastes beyond the release limits specified in the
regulations. Kansai Research Establishment completely discontinued use of radioisotopes
at Neyagawa Office and commissioned Japan Synchrotron Radiation Research Institute to
manage radiation control works on the Synchrotron Radiation Pacilities.The investigation
of the radiation monitoring plans for Advanced Photon Research Center which is founded
at Kizu site was started. Technology developments were made as in the previous 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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F2EEVLENR 17 12 241Am, '%7Cs, *°Co 1. 3x10°
WASTEF 55 15 152y, 137Cs, ¢°Co 5.7Xx10°
BEvIal—va UK 59 6 89Co, '*7Cs, 2*Na 6.8x10°
F C A 49 18 241Am, 137Cs, °Co 3.9%x10°
T C A 21 11 241 Am, 137Cs, *°Co 3.4%10°
F N S 48 21 241pm, 137Cs, *°Co 1.8%10°
HEFrERE R 9 9 241 Am, '*7Cs, ¢°Co 7.1x10*
My L/ AR AR E R 76 14 8%Co, '*7Cs, '**Eu 8.8x10°
N § R R 26 13 241Am, 137Cs, *°Co 2.7x10°
mHERRE R 60 13 %98y, 132Ky, 22°Ra 5.0%107
N U C E F 161 25 187Cs, 292Cf, 1°°Gd 1. 7x10°
& it 3041 51 6.2x10°
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C.1.4 MEHERRITROERFKR
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it 4. 62PBaRA XNt 19974 3 A RBAED SIS ER T 7 3 BEHERIN TR OREER U
B%Table C.1.4— 1 RUTable C.1.4- 213, HEHEREZEOEHEKR UMMEREZETable C.1.4—
3ITRT

(B #HX)

Table C.1.4-1 HWHERETROBEAUEE GEEH)

(BB FEM, 19984 3 H318HE)
A e (1 8HHBERE) FBRUBEEE| W =%
RIEFE=E | 28F 2900 MBq | %*Na 45.3 MBq
*4Mn 260 kBq
*¢Co 880 Bq
$7Co 26.3 kBq
A * v B 5 o % & 4% 14 MBq | "Be 158 Bq

frekFa(1) 2120 MBq | *'Ti 9.0 KkBq
fr ik fa(2) 103.5 MBq | *'Ti 5.8 kBq
Er Rk (3) 0.252 MBq | '®*®Xe 3.75 KkBq
S (7) 50 MBq | %P 834 kBq
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C.1.5 BERHROEIE
EZH ) IR MIBABHEROHEARIL 4 fSICRBE I TV S, NSO EREENE
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Table C.1.5—1 E=#Y /7RI MIBT 3 v FFELBRO A FSEE ARRAE
(T FEAT, 1997T5ED)

5 (n%/ h) (néﬁ{f/ h) (ng/ h) (n:Sis/ h)

£ A Il | oKl | Ol | BKXE | EIOE | &AE | O | RKE
19974 4 8 | 68.7 | 94.0 | 69.0 | 96.6 | 69.3 | 92.6 | 64.1 | 93.2
58| 68.8 | 89.4 | 69.4 | 940 | 69.4 | 87.3 | 64.3 | 88.6
68| 67.9 | 9.0 | 68.2 | 938 | 70.2 | 9L.4 | 63.5 | 914
7H| 68.0 | 8.0 | 68.3 | 94.2 | 73.4 | 91.8 | 63.5 | 89.0
88| 67.5 | 87.4 | 67.8 | 93.2 | 747 | 99.7 | 63.3 | 92.6
9HF | 50.9 | 88.4 | 68.0 | 9.0 | 73.1 | 99.4 | 63.5 | 89.2
108 | 68.7 | 72.0 | 68.9 | 83.2 | 68.5 | 80.0 | 64.1 | 78.0
115 | 69.0 | 87.0 | 69.3 | 94.0 | 70.8 | 89.9 | 64.8 | 95.4
126 | 68.7 | 79.8 | 68.6 | 8.2 | 70.0 | 84.8 | 64.1 | 85.4
199818 | 68.2 | 92.2 | 67.8 | 98.4 | 68.8 | 92.7 | 63.5 | 99.4
98| 69.6 | 92.2 | 68.6 | 92.0 | 68.6 | 96.4 | 63.4 | 87.2
38| 69.3 | 84.6 | 68.6 | 96.4 | 7.4 | 93.6 | 63.4 | 9.4
) RIS MER B

Table C.1.5—2 E=7U V7 RZ MIBT 2HEFREESERO A HSE L BRRAE
(7T, 19976ED)

5 B (né%/h) (ng%/h) (ngg/h) ' (nés/h)

£ A gl | ROAE | OE | BRAE | FIOE | &RKE | FEiE | RXE

199T%£4 A | 2.94 6.86 | 4.01 [11.2 2.86 | 6.30 | 3.21 8. 66
5 304 | 7.38 | 493 |10.1 2.91 | 6.94 | 3.29 | 9.66
6H | 294 | 7.26 | 594 9.82 | 2.83 | 7.30 | 3.22 | 9.32
TH| 295 | 6.40 | 6.67 | 9.84 | 2.84 | 7.10 | 3.39 | 8.20
8H | 2.88 7.76 | 5.00 | 9.98 | 2.66 | 6.60 | 3.87 | 9.86
9H | 2.66 | 838 | 518 | 9.84 | 2.19 | 6.68 | 4.17 | 9.70
108 | 2.74 6.04 | 3.30 | 7.42 | 2.74 | 6.58 | 3.29 | 8. 14
11A | 2.74 | 7.4 | 3.11 7.26 | 2.57 | 6.40 | 2.92 | 7.32
12A 1 272 | 6.94 | 3.12 | 7.16 | 2.55 | 7.16 | 2.93 | 8.32

19981 A | 2.65 | 6.36 | 3.01 7.74 | 2.49 | 6.06 | 3.16 | T.18
2H | 2.68 6.06 | 3.06 | 6.94 | 2.57 | 6.70 | 2.91 8.10
3B | 2.68 | 7.46 | 3.15 | 7.88 | 2.47 | 874 | 3.05 | 9.04

&) BHESE: Lo vy
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UFEI R A=718, VLAT VI 28RUTVT 77 4BITOVWTERLT,
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Fig.2.1. 4 — 1 The annual change in fallout '*"C s body burden.
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Fig.2.1. 5—1 JAERI whole-body counter and water-filled block-shape phantom.
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Fig.2.1. 5—2 Response of whole-body counter.
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Fig.2.2. 2—1 Flow chart of radiation control system
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Fig.2.2. 4 —1 Schematic Diagram of Touch-free Check System for Wearing
of Personal Dosimeter
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Nuclear Fuel Research Laboratory
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Fig.2.2. 6 —1  Surveillance System for Radiation Monitoring in NFRL.
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JCAC No. 18, 60, (1990).

—185—



JAERI—Review 98—015

Table 2 3. 2—1 The effect of temperature by heating on the recovery

of strontium as the sulphate from solutions.

Percentage recovery of strontium

Sample No.
80°C 90°C 99°C(Boiling point)
52.6 71.2 78.6
56. 8 74.8 78.5
59.3 73.4 81.2
Mean=+SD 57.4%1.6 73.1+1.8 79.4%+1.5
100 =
&=
S 80 e
Z \\ \\
> 60 4
.§ \4\
2 .
g —O— 8g of EDTA-2Na~2H0 \.\
s 20 | —@—_4g_of BDTA-2Na+-2H.0 »
=
=
0
0 0.2 0.4 0.6 0.8 1.0 1.2
Amount of calcium in solution (g
Fig.2.3. 2—1 Removal efficiency of calcium as the dissolved state

in solutions with different amount of EDTA-2Na.

The solutions contained 4g or 8g of EDTA-2Na - 2H,0,
0-1.2g of calcium, 6g of ammonium sulphate in 100 ml
volume, and the solutions were heated to boiling
after adjusting the pH to 4.5.
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Fig.2.3. 3—1 Cross-sectional view of 96020A type ionization chamber.
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Fig.2.3. 3—2 Cross-sectional view of 96035 type ionization chamber.
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Fig.2.3. 3—3 Results of energy dependence of 96020A type ionization chamber.
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Fig.2.3. 3 —4 Results of energy dependence of 96035 type ionization chamber.
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Fig.2.3. 3—5 Results of direction dependence of 96020A type ionization chamber.
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Fig.2.3. 3—6 Results of direction dependence of 96035 type ionization chamber.
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Fig.2.3. 4 — 1 Calibration factor of B ray tissue absorbed dose rate for
[CS-311 type ionization survey meter.
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Fig.2.3. 4 — 2 Calibration factor of B ray tissue absorbed dose rate for

B ray residual maximum enérgy (MeV)

TCS-702 type plastic scintillation survey meter.
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Fig.2.3. 4 —3 Calibration factor of B ray tissue absorbed dose rate for
NSM-152 type GM survey meter.
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Fig.2.3. 4—4 Calibration factor of B ray tissue absorbed dose rate for
TGS-111 type GM survey meter.
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Fig.2.3. 5—1 Configuration of the detector used in the present experiment.
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Fig.2.3. 5—2 Slop of the extrapolate ionization current for various photon
energies as a function of surface layer thickness of phantom
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Fig.2.3. 5—3 Calculated results of Sm for various photon energies.
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Fig.2.3. 5—4 Photon energy dependence of absorbed dose at the depths
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Table 2.3. 6 — 1 Percentage of scattered neutrons in the FRS fast neutron calibration
field at source-to-detector distances of 100, 200 and 300cm for 2°Cf
Percentage of scattered neutrons (%)
100cm 200cm 300cm
Fluence 22.7 55.4 108.4
H*(10)qq 12.6 23.9 42.5
H*(10) 13.7 25.8 45.5
H, 05(10,0 ) 13.6 25.7 45.4
H*(10)y4 - Ambient dose equivalent using dose conversion coefficients based on ICRP
Publication 51 (1987)
H*(10) - Ambient dose equivalent using dose conversion coefficients based on ICRP
Publication 74 (1997) '
H,.(10,0°) : Personal dose equivalent using dose conversion coefficients based on ICRP
Publication 74 (1997)
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Fig.2.3. 6 —1 Distance dependence of each scatter component for 252(f,
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Fig.3.1. 2—1 Angular dependence of tooth dose, effective dose and dose equivalent
on the chest for 1,250keV photons.
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Fig.3.1. 3— 1 Histogram of the difference of total energies of radiations calculated
using the ENSDF from those given in ICRP Publication 38.

Table 3.1. 3— 1 Nuclear decay data and dose coefficients of 2°%Pb.

Publ. 38 ENSDF
Half-life (y) 3.0%X10° . 5.25X%10*
Decay mode and branching ratio (%) EC 100% EC 99%, o 1%
Total energy of radiations (MeV) 8.65X107 3.48%107?
Dose coefficient (Sv/Bq)* 1.38%x1078 2.48%10°®

* The dose coefficients are calculated for absorption type F.
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Fig.3.1. 4 — 1 Activity of radioactive gas flowing into 1.5£¢ ionization chamber
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Wind Directi}
Terrain Segment

HT, HTO \

(

Facility

a) Exposure to the primary plume released from reactor

Wind Direction

Facility

b) Exposure to the secon'dary plume reemitted from segments

Fig.3.2. 3—1 Schematics of internal exposure due to the primary and secondary plume.
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1) ¥ P& BA B JAERI-M 8793 (1980).
2) C.B.A Forty :AES FUS 228 (1993).
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Cloudshine (y, B)

Dispersion : Inhalation l
Facility Air The
—— Inhalation Public
Air —>
Dry & Wet Deposition
¢ T Resuspension
Ground :
Groundshine (y, B)
Fig.3.2. 4 — 1 Pathway model of dose assessment code for activation products
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TF 2 v —HNOERE MY F7 L2BIXT 5, BIERE HEP TR ZER R IN/cH
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NS5 L, HTHERDOMS A5 L2 +/35 U0 Ligih 5 L+MS 415 L 3 oI TV
o MSHS L2, 735 V7 LN SOSEEHT ODWH%ESIET 572D LD TH 5,
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AADY — 712 & BT EADIEEHNZED SD, ERERNDOHEEIDIIWT L AR LT,
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&o 5

BE R
1) T.G. Dunstall and G.L. Ogram: Ontario Hydro Research Division Report 90-235-K (1991).
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3.2.6 BEFHEIHEOBIAEEBORE

U DRE AR A T ETF IS BRAERYR O OFRAETI DI -T, MEENICK
B LTV HHEE CERT 2 EHEE (AR ORI ORENED TR, MBIKELNE
WLALTH B E Xl 7 ORSIREHEEHE LOBRHEN OB TE B LT 2OPGENT
5. AR OSBRI 2 ERHOEGEIEMRICET A EEENELT, X
EEEEET (EPA) &OMEEEICMET 2WERHO—RE LTERL TS HDTH S,
199T4ERE 1L, EFHMEREHOBRBAAEE LT, BERA - BRATEOHEEETH 5HHA
HAEEDOH D HERET LT

A T/IE L, MBICESBEVLAL) OHBOBAME LTI, HEHRERS) BEHERER
MO L TR L8RS E10 4 Sv D 2HRAT 52 EMNELONB, LML, JO&
5 15(E L ALOEEMBIIERT 2 2 EHE LW T, ERANSEARAEEEICREDEE. £
I HEHEEROERBICHWTEN - BEOWE L0 ELYEREFAAEEEOREL TS
LDEEN S, MMITOBRAEORIE  AHEERIMER10 1 Sv/ FIT18 5 & 5 EHHlERRED
RSB OFE A FA L, FRALEE (HEREEEOAEEN) COEEBLEIIL, 0
B IR TE B, ) OREET B L E LT, REEEOFEAFICIL, YHEEZTICHR
Ltﬁﬁﬂ—F”%%wtoﬁﬁbt&ﬁ(@%%m,m%@#&myﬁé§65:&m;5%%
3 ¢ R OHIERED S EiRlE L7 BEHEE 2 RAEIT 5 & &L Ic L ZREEIEC TH S

Table 3.2. 6 — 142, {RREIIIEAYBILERRALHER OHEHUAERAEREIC DWW T, BRI BEFIA
AL (10 oSy, RSO HEEEFE) REFIERT, 7RI >LWTE, ABBEC»
6%%3ﬂtﬁﬁ®ﬁ5ﬁﬂ%&ﬁ<#B%%éntbwibbﬁ(ﬂb,lekwﬁﬁauo
TWB, & AEOREHITIE, *°S r OENHEHIES, 0.28¢/cn® LME-7 1B, N5
wWEhb, ESICED LN EEXIBOBTEERE] Th5 4Br/cn’ LD BEWEIIE>THW S,

SOk BREFHSE LN EH D, PHERHAORDIERARGEMEOREFE ZAET
2 FIECHATOBANI R RIEBOER, BERINSBRETIREDRSTE) MaEEICE -7

(LA 3&BA)

B30
D) HEHEESS | KEHERREEOBHIPNIC BT 5 BERAEEICSWT, (198D
9) AR : {4 — BT S BE—No39, JAERI-Review 97-016, 233, (1997)

Table 3.2. 6 — 1 Derived release levels for reusing contaminated site.

Contamination on soil surface (in Bq/cm®) corresponding to 10 2 Sv/y.

Nuclide

External exposure Dust inhalation
80Co 0.01 1
3Ni not applicable 70
08y not applicable 0.2
137Cs 0.05 7
1928y 0. 03 _ 1
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BRSO t@mBEX

®t SIEHAH(EXUHBIRA x2 SIEHHENZH4L %5 SIEAE
& % i 5 4 PR L 5 18 PRURGE i 5
& S|4 - b m %, B, O | min, h, d 0% © 7 4 E
H B|+o07 74 kg B, 9. ¥| =, . " (A e T 4 p
B?’f Pﬂq P,b s l) - o 1’ L 1012 5 5 T
& w7 v o7 A K vt 0° | ¥ A G
BMIERE |7 v E Y K BLAEAL | eV 10° | 7 M
mH R= # | mol BFEEEA | u 00 & =)k
¥ gla v 75 ed 100 ~ 7 b h
T m w5 v 7 | rad 1eV=1.60218%107'°J 0|7 #| da
M M|RTIITY | s 1 u=1.66054x 10" kg 0| ¥ ov| d
102 € v F c
107° | % Y m
£3 EHOEHE b ST A P S
%4 SIEITYEMIT s
o 10 +
# g | s | QSR H x5 A S IO
53] ;2 ¥ |~ »n 7| Hz s #H W 2 5 107" 7 x4k f
7] = a— bk N m-kg/52 V7 APO— A A 10 T b a
E hH ., i Hle 2 A wl Pa| N/m’ N - v b ]
T HE BB | Y 2 — 4| J | Nm s« ol par ()
T R, K& #|7 Y MW Jd/s 4 v Gal 1. K1 -5 TEHBREMFR] B R BE
E SR, B R|7 - o v C A-s * A 1) - Ci FERER 1985 FERITIC L B, 72720, 1eV
b, il HBH|F v bV W/A 2 N Y R B LU 1 udifiid CODATA D 1986 FE AR
H ¥ A R®R|7 - 7 F| F Cc/v 5 ¥ rad (BIC X -0
& S K @A — 4| Q| VA v 4| rem ' L
av s s s vR|v-xvz| S A/V 2 RARQED, /b TN TS
i #lw o« — | Wb| Vs 1A=0.10m=10""m T EBENTLAHARORANATL
& 4 & |7 A 7 T Whb/m? 1 b=100 fm?=10"2* m? ZTIRHEBLIS
107 75 : AN Y V- H Wb/A | bar=0.1 MPa=10°Pa 3. barid, JISTRKEDHENERDTS
e XEBE [eroorE| C | Galel em/s?=10-2m/s? BB E 2D F T —CAESAT
P A gl — 24 Y| Im cd-sr alzicm/s 3
2 1Ci=3.7x10'°Bq °
" v 7 Ap x| lm/m , 4 ECHIMEH2MESHTHE bar, barnbk
" . el 2 L oalB o 1 R=2.58x10"*C/kg ) S _
) 2 q PN U TMEDHA | mmHg 2&2DAH 5 3
® X & ®&|7 v 4| Gy | J/keg 1rad=1cGy=10 *Gy AT
8 B Y4 ®B|v-—-~Nwnb| Sy J/kg 1 rem=1¢Sv=10"%Sv °
f#a <] *®
71| N(=10°dyn) kgf Ibf H | MPa(=10bar) kgf/cm? atm mmHg(Torr){ 1bf/in*(psi)
1 0.101972 0.224809 1 10.1972 9.86923 7.50062 x 10° 145.038
9.80665 1 2.20462 1| 0.0980665 1 0.967841 735.559 14.2233
4.44822 0.453592 1 0.101325 1.03323 1 760 14.6959
$5 B 1Pa-s(Ns/m?)=10P(#7 X)(g/(cm-s)) 1.33322 x 107* | 1.35951 x 107 | 1.31579 x 107° 1 1.93368 x 107*
BHLE 1 m¥/s=10'St( 2 + — 7 2) (cm?/s) 6.89476 x 107* | 7.03070 x 1072 | 6.80460 x 1072 51.7149 1
x| J(=107erg) kgf*m kW+h cal (Gt&8#H) Btu ft = Ibf eV 1cal = 4.18605 J (i)
S
:; 1 0101972 | 277778 x 10°" 0.238889 | 9.47813 x 107 0.737562 | 6.24150 x 10'® = 4.184J  (#LF)
! 9.80665 1 2.72407 x 107° 2.34270 9.29487x 10°° 7.23301 6.12082 x 10'° =4.1855J (15°C)
% 3.6x10° | 3.67098 x 10° 1 8.59999 x 10° 3412.13 2.65522 x 10¢ | 2.24694 x 10%® =4.1868 J (EIBRA&KR)
. 4.18605 0.426858 | 1.16279 x 107° 1 3.96759 x 10°? 3.08747 261272x 10" ftm# | pS (LES)
&’ 1055.06 107.586 2.93072 x 107 252.042 1 778.172 6.58515 x 102! =75 kgf-m/s
1.35582 0.138255 | 3.76616 x 1077 0323890 | 1.28506 x 107° 1 8.46233 x 10'® — 735.499 W
1.60218 x 107" | 1.63377 x 10-%°| 4.45050 x 1072¢| 3.82743 x 1072 | 1.51857x 107%*| 1.18171 x 107*° 1
hivd Bq Ci ﬂ% Gy rad ;ﬁ C/kg R :'g Sv rem
il 1 270270 x 107" 15 1 100 8 1 3876 % 1 100
E & 7 B
3.7 x 10% 1 0.01 1 2.58 x 107 1 0.01 1

(86 % 12 A 26 HBRTE)
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