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General Safety Administration

As in the preceding year, general safety administration of the
whole JAERI was performed by Safety Control Office with the aid of
technical and safety control personnel in the research establishments.
Sweeping revision of the regulations on safety control was carried
out in solidifying the regulations on health and safety, strengthen-
ing the safety investigation system and establishing the new environ-
mental protections. Fiwve applications for modifications of the reactor
facilities were approved by the Science and Technology Agency.
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Safety Investigations

Eight, fourteen and five meetings, respectively, were held of
the Advisory Committee on Nuclear Installation Safety, Reactor
Operation Safety Committee and Nuclear Material Facility Operation
Safety Committee; a total of 179 items were examined.
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Health and Safety Management in the
Headquarters and Radioisctope School

No accidents occurred in the Headquarters and Radioisotope
Schocl. Medical examinations of the personnel revealed no occupa-
tional diseases.
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Safety Management

To be important during the year, the Rules of Occupational
Safety was sub-divided into rules of occupational safety and health
and rules of safety inspection, to better the safety control system
in occupational safety and health.

Concerning the safety education, (1) restoration of Safety
Training Program for safety controllers, (2) preparation of Radiation
Safety Slides for non-JAERT workers.

In improvement of the safety, (1) pointing out three major
jtems on safety for each division, (2) hearing by chief of the Tokai
Research Establishment, (3) plans of improvement on the items by
chiefs of the respective divisions. -

In environmental preservation, the plans for handling noxious
chemical substances were prepared on the basis of reports made by
an ad hoc committee. No remarkable radiation accidents occurred
during the year, safety management proceeded according to the program.
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1B.2 BAERBEOEIE

Personnel Monitoring

In external exposure, the maximum and average annual exposure
doses per person were 2,54 rem and 27 mrem, respectively, in the
whole JAERI, and 2.54 rem and 35 mrem in Tokai Research Establishment.

In internal exposure, a newly—~developed chair counter was
introduced for routine whole-body examination. In the body monitor-
ing, including that by the chair counter, no contamination was
detected in the personnel. In biocassay monitoring, five persons were
found to be contaminated with tritium and promethium-147; fifteen
accidental cases were investigated but the doses were small with a
maximum dose commitment of 15 mrem.
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Radiation Monitoring in Nuclear Facilities

Radiation monitoring was carried out extensively in nuclear
facilities of the Tokai Research Establishment, with major efforts
made to control of radiocactive effluents from the facilities and
personal exposures. Outstanding incidents in the year were: floor
and air contamination of Pu-239 in the Pu-1 Laboratory, and release
of Sb-125 from the Hot Laboratory. In all the radiation works
performed, however, there were no personal exposures exceeding the
maximum permissible level nor release of radiocactive effluents

beyond the working limits.
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Table 1-22 Summary of resuspension factors
reported in the literatures

Investigator Resuspension factor (em™!)
. 6 x 107°
T. OKAMOTO et al. (4x10~8 ~ 10°4)
H.J. DUNSTER et al. 2x1078 ~  4x1077
I.5. JONE & -10 -7
S.F. POND 2x1077% v 5x10
R.T. BRUNSKILL 2x107% . 107°
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Table 1-23 Deposition rate in sampling pipe

Sample No. Concentration (uGi/em’) Deposiz;;n rate

Inlet Qutlet °
1 1.2x1078 1.8 x 10710 99
2 2.0x1077 | 1.1x1079 95
3 5.3x10~° 1.4 x1071C 97
4 2.8x1079 | 1.8x10710 94
5 9.7x10711 | 1,3x10"11 |- 87
6 4.5x 10710 | 3,7 x 10712 99

Flow rate : 1207200 %/min.
Sampling pipe (gas pipe): 2.5 cm¢, 18 m in length
Particle size : 4112 ym
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1B.4 I & & 1B

Environmental Monitoring

Radioactivities in the environmental materials and gamma-
radiation in and around the site were monitored as in the previous
years. No abnormal radioactivities due to effluents from the
facilities were observed in the environment.
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1B.5 HMEBEHAREOER

Maintenance of the Monitors and Survey Meters

Renewal of the radiation monitors and maintenance of the
monitors and survey meters are described. The radiation monitors
that form a part of the environmental monitoring system, the
monitors installed in JRR-4, 13 survey meters and others were
replaced by JAERI-type ones. Check and calibration of the monitors
and survey meters were carried out periodically and defective ones
were repaired as in the previous years.
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1B.6 HEHMEREHDONRES L UFTEREE

Waste Management and Decontamination

The amount of low-level scolid wastes carried into the Tokai waste
treatment plant was the same as in the preceding year. But, only
about 60 Z could be processed because of long time required to repair
the bailing press facility. The quantity of liquid wastes treated
was similar to that in the preceding year. By this treatment, 2448
containers were newly stored made of concrete. Three engineering
works, i.e. replacement of the liquid waste pipe-line eystem, repair
of the baling press facility and construction of low level liquid
waste storage tanks were completed in the year. Design of an
evaporator for low level liquid wastes was finished, with a for this
construction concluded with Mitsui Ship Building Co. In routine
decontamination, the number of items for decontamination increased
due to increase of the repair and replacement works.
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Health and Safety

In health and safety of Takasaki Radiation Chemistry Research
Establishment, emphasis was placed on the following:

1. Proper handling of organic solvents, 2. repaire of electri-
cally hazardous points, 3. jinspection on the facilities, 4, measures
against the environmental polution. There were no accidents and
personal injuries, nor occupational diseases. Health and safety
regulations were revised. Construction was started on a monitoring
system for waste water.

c.L1 | E _
0T AESORABEERICELTE, BRBTOREREORAERLL, FERELIF
LD IR e REE L DI B Leo AFKEFICERRE D - 208, RO LS LER
PEEILSHEAEED | BRELEZOT, ABOEFUEE KRR Y 520 RABET 5
NTd,

Gam A ERAROABREICHE -7, SHHEFRLMAETRRUCLEHRELTY, &
WS OREA I, -0, BEBA, Efo--BEHREL .
GABAERRLCES, RARBIGOLE, K2EE, KELHTOLAERORER,
SF R IEBICEAT S NBICEE RS 7o, ERICER L RSB AROKR, FRARE
DA E D TEE S,

BESKE . HHELCHE, RRIEEIOMOBEERLHELSDED SN
EETEFROEREKCEL, 19 T4EE» SEARBORESID S IEEHE L.
197588 FABERANHBEINETETS S

PR o%®E, 10  EOBEOBEZOMOBRBEED
pL, BEROBELEMZENODRIEALTED. LAmBALBE
Zottd,

EEEAREL LTI, MHEEERRICEDZ KKBBELLEALN, 19 TLIHED
C oA L THERENEL shi. (M)

WELBIWICTON, L
L. BEEAESTLEDEAE

C.lL2 =e@xal

(1) EEAKEOER

fa) A, MH

QT AEBIC B A RABEBEREAN S LORER, 1 2AKKESE, BITINEEE
ﬁ%%ﬁé%i%ﬁﬁ%w;b,ﬁtm%ﬁé%&%ﬁm%%%%w,ﬁﬁ&ém%féﬁw
AR Rz, REFEFCLC0BAE—EEAT A EICHD . CORBRE, 1973
s hE LTRENEEENC, 4 AREAEETEASLTA AYMK2EA, KT



JAERI—M 6224

—LVEHEMEEEORIEH, 41 152, HEZHALRE, HEREORBRE IicEHE
DBAEFT N, EREHBDKATICR, Z2BROLY, EEREOTERBREERE L
1o

LOED 1 EMEBONEEREEICET AR LOFHRRHDVLTRAERS T o0, ¥2H
ABRELOTHRRBLL TNEEREERABEENE2ERT, ZEORTHLET - .
(b) MEAIEORHE

197 4FER>, TLAHEEREREORECH ., SHFEHZSHEAERRNL S UICHE
I, EEoAWI LT —BRELAT N, 12A20H0L 5T L. ZORMNFORETD
FafEL2R3rskd, EXRLEEELELEEZT DL,

2) FESEOEH

ZAGELEALSI TERE L, GEERLEAZBECRAURS LUK BRICLL 70 Y
DK BEErIETARBRECOEEHFILHDOTERZ LL, 37, | SNEZEONEERE
T AR4ALOEEIIOVTH, MESAGREELEBLICE L TEES AT ORKE
BPEEE N, FRALUNOCCCEMTSOMEBRRA Table 1 — 4 4 XU Table 1
—4 5iCFT.

(3] H2@WERFIHE

19 7T4FER, ¥6RTELRELTE20H, B2 Tl, AIFEREREOETCE
TEBEO—BLLTHENCERTALHABEELLED, RCES(EBREBO D OEES
CEEAMIKEMS ., B2EBELETFIHEOERERKEAL Table 1 -4 6 5 LTU Table 147
Rt (TR



JAERI-M 6224

Table 1-44 ZEAWELEESMEBRI (19T4HE)

B # & A H

# #

‘74 -

4-22 (F1H)

(1) 197 4FEReEEERIECONT
(2) #oft

‘74-

6-17 (&Fz21H)

(1) * K r BT L 57 v ORHEIEHCHT 258
{2) BKLELCONT

{3) BEMOREALIICONT

4) woft

T4 -

8.9 (H3mE)

(1) ¥ Kr@Ecsr oy olERBEGCET AER
@) W7 bxFryTee vy tEARRRGER
(3) ERAEESKE

(BEEH)
(1) EE&WETREOEA CONT
12) XE7 4o, FHERBCONWT
(3) =ofh

'74-

10-15 (240

(1) £&HETRRINOZELCDONT
2) ZeBEREHAOKECONT

( HEHE)
(1) #E&EENORHERRCONT
(2} #eEHEOEBRIL

T4

11-11 (#E5H)

(1) ZL2FEFEHAOZELONWT

(2) 197 4EEHBEH ORMEITE L DOWT
( #E3RE)

(1) #4CETrHEERBETECONT

(2) 197 3EFRLWETEREFT CONT

746 -

1+-26 (F6MH)

( @sm )
(1) ZewmEERERANOKIERCDNT
(2) &&fE- o —r ORI
(3) ZLeFEADOERRER
( Fofr)
(1) mEFHEGBCHET LS LOBECDOWT (M)
(2) 1 B oHEORE RS ( Rtk )

‘75 -

2-7 (#70)

(1) mEERPHRAEEIH&OTR®RS
(2) Foft
1 ZEREREHECONT




JAERI-M 6224

Table 1—45 MAFREERAESFILSRERE
B o & B B ] 3
FrT5-1-23 (F18) AN ( BRERR ), HEHAE - BESHORE
'75-1-28 (H26) WESBEHEOBE & L UK
‘75-1-30 (#3EH) HESHEZ (EK), FEHEE (Z2TK) #50HHHER
o X U HaEt
(75 -1-31 (4E) | ESERHEEE
'765-2-3 (#5MA) MR 5 T D\ T
75 -2-13 (FEe@E) *+ VDA T OME
‘75-2-18 (&T7E) e R R B
75224 (H8[) HHEE8 ()
{ k2R EORS )
‘75-3-4 (HYME) B (1) )
(~U Y7 LARDTHE)
'75-3-13 (F100) | BROBKST
'75-3-17 ($11E)} #/FROogE
"75-3-28 (H12@) | BREBLAR
Table 1—46 ZEELEHFIM
2 5 I AR £ 5 A H
wAREl B EEOIE | BB i 244 ‘74-7 -3
Ao [ A oyl & s basRE o 46% "T4-10-4
Btk s [ kR ORDHEETHES | # 254 ‘74-11-25
ok - K RE AR " 224 T4 7-2
S EEELTEHERE~OEN BeefeEgRmLE 54 "74-11-6~11-8
AE R OHE FLFRARE 24 '7T5-2-27
# Rt oM WA LE 14 ‘75-2-18
w1 7 KEERENETY THRRE R 24 '74-9-4
KA ZELEEEEENE o 14 '74-10-5
BB PEHE REEE R TR A R 1 44 '75+3-3~3-"
LFEHEHEE ( RESEES D) FAFR, NRHTERSE 1 4B 274




‘JAERI-M 6224

Table 1—47 EZEEWRSBEERERS

B - B OB X - ZHEAR £ ®m A B
eSS Sk IR D -9 '7T4-5-7" 10-4
HEA < SR 4% | "T4.6-17~6-10
2 v EAERE I 3% "74-8-8~8-31
7 v — sl R 3% '74-9-18
74— 2 V7 bR T 54 '74-9-8 - 9-23
Bk B E TR ERAY 14 '74-10-22~10-23
2 BENASHEBFEEEERRERRE 24 "74-11-6~11-7
TR A BER 5% 74-8-29
XWIEETEERR 1% "T4-11-2

C.L.3 ZeEE
(1) REFP

(a) ZZ2EHE
HLEHBAIC S L5, HRICBATISR T2, BMEZER S LEHET WU EELD

SR, AXEIESE04 1B >VTHLEESER L,

(b} ZePHWr

HLEASERITEDORTVALE2ZHR, 2EXLBHETEO—RLELT6AICHRE,
HBEIZLHESIEY, CROOEHEOLKBIC DV IERECLCE2RABREERE L 2,
FELAEFROD bBRET GOSN TR, RRECLUHRET L LIEH L, €72, 114
T2, FARBHEORBLETY, FLL2LEI N EHEL T LOER2LEDRELZK
mtre COMBIOTAFEFRI OHOHEOS B IHMEESIN . /0, A-by L -7
OEBEFRELEHE L SBRLAESBOSB TRIERMEHHD, BELTERT 2 X HHEH
L,

Zoid, F143, /- VEIUBEAAHERESSOETNREEFZRLABETOLL
T EMERINI.

(c} ZE4s¥bnD—a

HHFICLARS St —%, HHIELTEA LGSR [H#2oH] KWERLLEZL, LE

HEL, SBHLEVLTHEBEL, ALXLBEFORBREIC>EN, 2/, 6 ABE 1 2 A
CEBELIURED/ o - 2L LKk,
C@ﬁﬁfllﬂmﬁméﬁmowtm%ﬁ$wxéiéﬂﬁm—wmﬁmbnto
(b) EHRBOER
ERESSOBBROOEEICHNTIE, 19 7T3EELIARICEBRZ~OEAESIURE
BABAOHBRT L LSRR BEEBE Lz, £/, BRONSICOOTIY, BREIF CHREANL
ATECEERANELTVAS, EHORVERZ VTR, BR—HEBH AT I ¢HRE
RTEXEEMNBEEEICKREL, —FL2L T2,



JAERI-M 6224

(2) XKFEHEBEALIRE

19 7T4FER, THXKERROMRELDZRER, 484THb 14H, BERGEMICE S
RE~OBEERAICI, TREOBICESEOGZE LIz L6 0, fho 34843, #5248
I¢Kﬁ§x%ﬁﬁﬂ%%ﬂ%bt%@fhfh%3E@%7B®K%ﬁ@%%?%vtoC
DiEd, BYEHRERE VIFSRE L. (TR

C. 4 @EsE

(1) EERE2HZ

(a) FEXBRAEEHFOBHRBRELZES

A REEN L, BHAGE TR, ERAXNDETFHEAICSE & T, WIHBELRE
5E, BERHERTIAT L LUABRBFREZE CHL T, £20 (EL>0Tid4E) ,
Mﬁ.E,ﬁ,&m.@@@ﬁ%%mpto%mﬁﬁ.ﬁﬁim% e LT, EAMERE LAy
1EAGHI, BE—BBECOVTHABOREZE IMESHL, SMEFESILH S,
BERREBRNTH B, ‘

(b} I

HEXRBREF LG L T - MEBREOANS R, RMERY, SMRE, M/, mes
2, MXER BRANERSL0AMBESETH 2,

MERMOMER, OBHMRAKBELEOTHE L, MEBERIE, YT vA b~z v
HRICLOABRATELAROCTER L. TAMBERETR, MEE~< 20 » P EEEIC
LOBAEEOEICLEE I so0~T b2y MEICEDERIL -,

BBECELTZ, PREERETCES O THINANERL DRm L, 26IEMICHY L,
FMREDESHERZEY BN BRENRBRERICKEA L., BREARIZ, BF30 32,
EF228 (WFNGEAR) T, KHABRTFLZ0MoEEEE LOoBERIE, A ohis -
72 Table 1 —48&, 1974 FFEOMEREDD BAMKKIC DO T, KEBMELEE
H, BERFEEOIS V- T EHFREE (-BBE) 0/ AV —FURD L, BRATEEHBE LSS
DTH D,

(c)] HEOCBREES®R

197 3FHFITs5EE, BHIHBAECLEZ b0 —A T, H8% BERZEZE DK
HIBEEELAEBE LD, 2 QLRAKRFHIRO—BELTEO®RZ, 4 032 L4A%
KICME, LEM, 2L 270 -2 E0RE, BEEICL2BEAREEE Li.27 FEAOES
BEDILELBEZ 60 THRE -7, (FXK)

(2) WMERRSOHE

(a) BE7 v ABERBF DM

B o ABBHROLSICSTIR, SERCEICBE LT ARERICOLTEAL, 1/
SOBNHEEREFYNBETCKBELADET ~%cs T4, BEFARCREThoRALYES
20N 300kg it THRBICHUDET » 12,

b) BERBLITFIVEOER

197 3FEC s, BRAIEAN» SHER IR ZBEKICOOTKERE S ERL - 55,



JAERI-M 6224

%Eﬁémé&ﬁ<ﬁ%%ﬁﬁ—&%$ﬁ60K%@@®u%%$®%ﬁ@®%ﬁﬁﬁ®%%
MmE LT HERELELINIZGOE, RITANT LT,
tp ks, BZEHE KRR M S OEEYEL GTED . 187 5L, Sk oER LECIR £ = F DiER

BEANATETDH S,

ZOEOEEE, HBERORARERLHOMEE ZEEM LI, DTN RKAERHIE
R THEAICED SN T A EREHENTTH S,

(c) BT o®®E

197 44ER, ﬁ%ﬁﬁ;d%vovaﬁmm$¥ﬁ§2wﬁmﬁﬁﬁﬁ%%ﬂbtﬂ
7 - FOBZAEERL, L¥EREFSORFAHIOLEE AL Lo, (TLREED)

Table 1—48 OfmsRE OEHR S

ﬁgéi%_ -8 + E's ¥
HOERE it [SARIEBE FFEHE | BORENE | SR
10000 Bk 8 0 0 0
9,000~9999 13 1 1 0
8000~8999 46 1 0 3
7.000~7999 67 2 1 2
6,000~6999 73 6 1 7
5000~5999 55 4 1 6
4000~4999 24 2 0 0
3000~3999 0 1 0 0
2999 BT 0 0 0 0
T NEt 2886 17 4 18
& Bl 303 22
C. .5 EBEHMK
(1) BH#7EE R
19 TAHEFICELT, BFEESHIHERIMEBL . NER Table 1 -49 OEBDT
H5bo

ATEEHRE L-RAHETHIME, (RIMEES] FREHKEEE LT, HEE
FADE, BWHEKERBIUREMNBNL, —EOM#EFHEZEREL .
EIEOBTOEFE, TR S 5 TFIC AR RS L 7 30 K IC B B JE A 1k o
BT, —REAEHOED, GEROES, FEKBATONARED, BROREEHNE 5
B ITNT & DES B IEERT - |

(2) SHHEMETOBR

1974482, T~ R/EEREZEOHAEEToidh, BEEBERFREN S TICH
R, MAE (EHEHY) SEEMGAOLEKECHL TRR UL, 25, Bl
oW TRBNEGORMET THEODESEH -0, (TEE)



JAERI-M 6224

Table 1—49 PBHEEZHIEER

= % B o I % B I
74 9. 3 Dk BB TPy N e PP
Ta 11, 19~11. 25 | MARREII® ok ORE R
T4 12,9 S DY HEEOTE - BHOZH
74, 12, 12 BT ARSI LRI - 24t Ol
74, 12, 19 BEEA 2 b UCABROIMN | AUEHOMINEE & LA MEnll L
ik
M4, 12, 20 SR 55 A O FAREMKE, L3
a4, 12, 21 F— A Ok TBSEAHEL LB, 24 bk
T4 12, 23 ¥ D E A e R I e BESHAS & 2 2% BB
) DR T ik
A 1EL E WKHEDTNER TP OBUR T U HRIE & b UM T HUK

ElEd




JAERI-M 6224

1C.2 WM &HBEFIR

Radiation Monitoring

Personal and atmospheric radiation monitorings were carried out
in the irradiation facilities as in the previous years. There were
no significant accidents during the year.
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1D.1 REWMEER

Health and Safety

The following were performed during the year: (1) Review on
curricula of radiation safety training for subcontractor workers of
short-term assignment, and start of the training, (2) Laboratory-wide
exercise to cope with emergency situations at the JMIR, {3) On the
basis of the results of survey on the handling and storage of toxic

chemicals, review of the safety procedures.
There were no major personal injuries nor property damages during

the year.
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1D.2 BABBRRBOEE

Personnel Monitoring

in external exposure, the average and maximum annual doses for
256 persons in the Oarai Research Establishment were 10 mrem and
290 mrem, respectively; the maximum hand dose was 580 mrem. 1In
internal exposure, no body contaminations were detected in routine
monitoring. Though detected in two persons by bioassay after
accidents, the estimated doses were less than 10 mrem / Life for the

lungs.

D.21 # E
NREBETEICETIAMBOWNRERIZ, 19 T73FLBEIFELTLHEATH -2 TD
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NIREIREREIT, 197 3ELAK ReE (ab I LR ENE KRRy 7 v 0flE) .
e 20k d ot (REW) ORIEEBCH- 720, THERBELCEOTIE, #HBREES
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Table 1—58 T ANLNy SBLOY V2 /5y DEHEH (107468 )
*] *
H w = LA S I B B | RUSkE éﬁiﬁﬂ%ﬁz & F
1974% 4A~ 6B 265 65 6 7 397
TH~ 9A 244 63 203 510
AR N
10B~1258 254 73 179 506
19754 18~ 3A 25 6 74 150 480
19747 48~ 6A 3 0 1 4
7A~ 9A 12 2 40 54
N2, 2
10A~12H8 8 2 25 35
19754 18~ 3H 4 8 5 17
) +1 3IFBLIEMETLIARFRE AXEERSE
+2 3 7BREONRETLE, BEOMMELR FCEKSE
Table 1—-59 BEBEOLS#HBHEESH (1937 45F)
# B #H BE(mrem) SF # & =
¥ — v X i B . R HE HRBE
#ihThE* (D130 [130<D<T400 | 400 <D (mrem} | (mrem)
19744 4~ 68 265 253 11 1 0 25 150
7~ 9H 244 223 20 1 0 49 140
10~12A8 254 247 7 0 0 1.1 70
l975% 1~ 3R 256 251 3 2 0 20 220
197 48 256 223 28 5 0 102 290
) o« &SEREE( mrem. /W3S & A FE )
Table 1-60 BEOLBHEREBYGOHER ( A )
# -3 % H{mrem) | b i3 1=
3 =k - HEEE HoREE
_ B 2437 D 130 |130< D<400M00=D< 1300} 1300< D { mrem) (mrem)
1967 140 126 11 2 1 0 12 590
1968 192 175 8 6 3 0 16 580
1969 | 224| 197 23 3 1 0 11 5990
1970 | 244] 185 52 5 1 1 27 1640
1971 247| 152 82 13 0 0 29 - 2990
1972 255 180 | 59 14 2 0 26 470
1 9*7 3 258| 215 34 8 1 0 14 490
1974 256| 223 28 5 0 0 10 2990
H) » L 2FERHEE( mremsS4E)
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HEEFEF Table 1 —6 2R T. AREREIBHBELALBTRIAH2ETH -1, £DF
AL ETINEERER ] Omrem N ifefll FTH -7 (2H)

Table 1-61 FEEKBEOTHHUEEL( 19T 4FE )

® # # & 5 it | HE=z
A& o % MR | A1)
aLWHtEE | BRWMMEE | KRV I v | F—rxFA 1 v £ A BY a il
1974% 4~ 65 a 3 7 19 —
7~ 9EF 4 3 7 20 —
10~12H 4 2 6 17 —
1975% 1~ 37 4 2 5 17 4

Tablel—-62 19 T4EF0EMRRE -
) .1 2

fm | RAEEAE | eawE | geEmlk S sleRARE SRR ERSE| B B & B

1974
1 7% Tm 3 0 1 n, d
12. 18
1975 L
2 " Pm 2 2 E,I w1l 7aC] M [<10mrem life
2, 1

(&K )

+ 1  Edsitwess, [ dEsstkieRe o
*2  n, dTHERELT *RbT
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1D.3 RFZROKPBERE

Radiation Monitoring in the Facilities

Radiation monitoring was carried out in JMIR, Hot Laboratory,
Waste Treatment Plant, etc. Surface contamination due to 170y
pellets and air contamination due to 147pmC14 solution occurred in
the JMTR and the Radioisotopes Application and Development Laboratory,
respectively; there were no significant exposures, however. The
regulations on operating safety of the JMIR were revised, to lower
the levels of radioactivities in gaseous and liquid wastes discharged
to the environment. The amount of gaseous wastes discharged from the
JMTR in the year was 520 Ci (*1Ar) and the liquid wastes discharged
into the sea were 4.6 mCi in gross B activity and 5.2 Ci in tritium.

D.31 1| =

IMTRE2THA sAheE31H4s0 (B28, 29447 vBHABESRECE
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Table 1—63 Hilitk - - ¥ ROKHEBES L CHEE(1974EF)

E B OB B & B OB #H =
L FRERE | ER R | SRR |t | RN
(#Ciscd ) (pCi) (uCisem® ) {Cci)
JMTR
= % ) <aexro" 0 55x10 | 52x10° | *'ar
(o b TR ) CaTxio 0 — -
a ;< 20x10 0 .,
F ]‘37:%'. Clox10™" 0 < 1.3x10 0
F T B 5B
(wv~<rmdpmeEm)” ! | <ogx107" 0 - -
({5 L ~ v AL ) <gsx19 M 6 - -
( BRI ) Cagxto M 0 - -
( ST ) <ogx10 0 - -
R 1 AIFERHE
{RI#) <sox10 " 0 - -
(FPig) ™2 <6ox10"" 0 - -
%2 B <Box10 " 0 - —

* 1 BREEAMEBOCHELZ FBSEHUETEOAD, 197 441 0 BUBEHEE == 2 > ¥
*2 1974411 B408iEBRe=2YT > 7Rk
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(2} He mE R

19 T4 EFIERBERTRALCBRRBEEYOS KRR, Boictk kBt 51 HBL
U3AAHVYYREORAMEERMBEF B HEIHEEE Table 1 —6 4ICRT,

BEOUEBE~ZKSNARHERA  L4C CHARL) T, EHREIR6X10M T
HO, 197 3FERICENRT, BHERIL4%, BERER3IIBEHMTH -, COERTI
2ENLSHERCoERMNTHY, oo ENEDELTRPH *'Cr, **Co, " 2r—
*Nb, "*Ru—"""Rh, " Cs., ™ Ce TH 7,

HEKE~EE S BROKSEIRa t 54 4Ci, *H :52Ci, ®*Cr : 36mCi, 0
i B 1 4 6mCi T, BEBRTAX10'® Tho, 19 73IEFLOKHERI’H :53%
B:65%, BEHBL] 2HEEETH 7. '

BkiBicEd 5] AEUBEOEREIRA ¢ 6.6X10 40i /ad CHAEKRL ) T, Eik
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Table 1—64 HEHLEBA XK BIUHEKE~HL LAREEIRER. ToUK
B IC BT B ELEE SEMS e (197445

#  B| EEWAESSEK #5K 3 ~ B il B K "
N | 1 EPEa| 3RMTE| A
L | mHEeE FEUE | myiER BUE | EORAE & OmA) W 4 S
(mCi) (o ) (mCi) (m ) (#C¥em) E(gCiaiy  (mCi)

J M T R | 1.4x10°|34x10°|49x%x10 '|52x10°
ol

# » P 3 F |(sEx10|(28x10 — -
~ . -
RIFMARZEE | 30x10 7.8 LEx10 [L0x10

R8N 2.8 6OX10 | 22x10 | 97
ERWAES | 70x10|7.4x10 | 46x10° [27x10° 2 16
o - = -2
HEACBEAR A > B - — ¢ 3.5 t1x1066x10 " 52x1 0" |@:54x10
1 5
Ja.35x10" S mg7x10 | H:52x10°
*H :5.2>10° 5L Cr:36
Cri 36
—
 1.0x10
Bk - R K 9.7 6.2X10 | #ex1o
a:19x10
46 _,
- a:54x10 3
& # | 1L4ax10°136x10° | H:52x10?|T4%10
St Cr: 36

x1 Fo bIEHBLIMTRA > 2% — FBEE LA BRH

«2 TEZE ""Co, "'Cs
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Environmental Monitoring

The results of gamma-radiation measurements by stationary
monitoring devices and the total beta radicactivities in soil, sea
water, crops, etc. are shown in tables. No abnormal radiations and
radioactivities occurred during the year. A continuous water
sampler operating proportional to the flow rates measured the average
weekly concentrations of drain water. A committee meeting between
JAERI and PNC was held every three months, to evaluate the environ-

mental monitering results.

D-41 #® E
EEMTICER BB =2 ) v By, TEBDEHMEEEETEREL . £H
ABL, BERARL A B IU0RERATOoRMERAEORR, BEE¥ERIED oEin -1,
AHRBEEMEESRNELR L EAMmcEE LT, REERAERo#F BRI =
S THE L, FESIR1 I T4FERICHEFSETY T 5 EBHEEL

B KE T ¥y 2 —0EFERF "HWB "Zhrbber=2 )y EIrOREICKEHE
LT, EEF, S sTsnEFnoe=4 ) YRR PESOEBRRABTEONRSL LS
Wl ntre SHMAHEMITLLEYEEESACETIEEIARYIZTDEANL., (HHE)

D.42 BERBBEOE=FL 7T

SEE LA, T2 YR TF -y a2k L US4 YRR L0FENICK
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1 —65ImT. TNOBESGGMEERODERBIVUFHREOTFEZEDHLOEDTH 5.
Coff, RARHRETREDONLE LT, BENMIHAORAREREEN 1 3~2 2
HR/ DI - TV ADREMOD CAERILEDLIZAIA Y+ A YIREBERTH L,
FEEY - SNABLUTLDICEZ 3y FHORMERENEAFER LN, WThLFIFEL
Wes LT B HEIEE D ONITh o7 Table | —6 BICEAY — <1 ORIEHRETRT

()

D.43 BERHGORMEAT

KR KB L RN EE THOEMBRTREOREMES Fig. 1-22CRT, 6 AICRNE
EqLteold TEOE 1 6EBERD 7+ — AT Y bCkb, g2 19 T4F4EBLT
1976568 2~3 0BER1E, BLEONsENNEHILIELDTH S,
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Table 1-65 Environmental y-radiation levels of monitoring
stations and monitoring posts

(Unit : wR/h)

Type of | 1974 1975
monitor Apr.| May [ June [July| Aug.| Sept|Oct.|Nov.j Dec.|Jan Feb.|Mar
nop Ave. |7.817.7]7.5 17,6 17.817.5 17.1 |7.3 7.2 (7.1 7.1 (7.1
Monitoring | “°°" Max. (8.0 [ 7.8 7.8 [7.8 |8.1 (7.6 (7.2 (7.3}7.4(7.3]7.1]7.2
station o g Ave. [6.716.616.9 [6.817.0 /5.9 6.9 6.8 6.8 |6.8 6.8 6.9
-2 wx. leo|6.8| 7.0 |7.017.0(7.3|6.9]6.8}6.9|6.9]6.9][7.0
Mol Ave. | 10| 10| 10 10| 10 10 | 10| 104 10 10| 10 | 10
! Max. { 10| 10| 10 |10} 10| 10 | 10| 10| 10| 10| 10| 10
oz Ave. | 10 [ 10] 10 [10] 10| 10 } 10| 10} 10 10| 10 | 10
2 max. | 10! 10 10 10| 10| 10| 10| 10} 10| 10| 10| 10
No.3 Ave. [ 10| 10| 10 [ 10 10 | 10 | 10| 10 10 [ 10| 10| 10
3 Max. | 10| 10| 10 |10| 10| 10 | 10| 10| 10| 0] 10| 10
o4 Ave. [ 10 100 10 [0 [ 10 10 | 10| 10 10| 10| 10 10
4 Max. | 101] 10| 10 | 10| 10| 20} 10| 10| 10| 10 10| 10
M22tt°rlng o5 Ave. | 10| 10| 10 ) 10| 10 | 10 | 10| 10 10| 10| 10 10
p > Max..| 101 10] 10 | 10| 10| 16 | 10| 10 10{ 10| 10| 10
o6 Ave. | 10| 10f 10 101 10 } 10 | 10 10! 10 10| 10| 10
6 vax. | 10| 10| 10 |10} 10 |20 | 10| 10} 10| 10| 10| 10
vo 7 Ave. [ 10 10] 10 [10 | 10 | 10 | 10| 10| 10 | 10 10 | 10
7 vax. | 10| 10] 10 | 10| 10 {10 10| 10| 10| 10| 10 | 10
vog Ave. | 10 [ 10} 10 110 [ 10 [ 10 | 10} 10| 10| 10 10 | 10
°-8 Max. | 10 | 10| 10 |10| 10 |10 | 10| 10| 10| 10| 10 ] 10
No.g Ave.p 10 | 10} - |10 | 10 | 10 | 10 10| 10! 10| 10} 10
7 Max.”| 22 | 10 10| 10415 | 10| 10| 104 10| 13§ 13
o10Ave. | 10 [ 10] 10 10| 10 | 10 | 10| 10 10| 10! 10| 10
Max. | 10 | 10| 10 |10) 10 |10 | 10| 10| 10| 10} 10 | 10

1) Including the y-rays which leaked and scattered from the DCA

The background exposure rate of GM tube used in the monitoring post, which
{s shielded with 5 cm thick Pb, is 5 to 5.5 pR/h as equivalent to radium

exposure rate.
posts shown in the table.

This background is included in each ralue from the monitoring

Data from monitoring stations also include 3.2 uR/h
of background exposure rate.
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Table 1-66 Exposure rate measured by the bias modulation survey
meter at selected locations near the Oarai site

Exposure rate (uR/h)
Measured locations June 25, 74. | Nov. 21, 74.

Asahi-mura Tobisawa 2.9 3.3
Asahi-mura middle school 2.8 3.3
Kamishikada shonenzi 4.1 3.8
Oya-river 4.2 4.5
Gozinvya 3.2 3.4
JAERI(J) 3.4 3.7
JAERI(P) 3.1 3.2
Ohba primary school - 4.5 4.6
Nakaishizaki Jooh high school -2.8 2.8
Oarai shrine 3.8 3.9
JAERI kousei house 3.2 2.9
PNC ground 2.9 3.4

0.0

50%

05

Radioactivity deposited on ground surface { mCi/km?)

O [ L 1 1 | i 1 ] 1 1 1 L
' 4 5 6 7 8 2101li2z1 2 3
l?4 r
Month s

Fig.1-22 Monthly variation of gross g - activity

of fail-out collected in @ basin at Carai
site.
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Table 1-67 Average monthly concentration of radiocactivity
in air measured in monitoring station

(Unit: x10712yuCi/em®)

Station No. No.l No.2
Months B B a
174 Apr, 2.0 1.9 0.8
May 2.8 3.0 1.1
June 2.2 2.4 1.0
July 2.5 2.1 1.0
Aug. 1.7 3.2 1.5
Sept. - 3.6 2.7 1.5
Oct. 3.4 3.4 1.9
Nov. 4.4 3.8 2.0
Dec. 3.3 2.0 1.2
'75 Jan. 3.0 3.0 1.5
Feb. 2.4 1.9 1.1
Mar. 2,0 2.1 1.1

Table 1-68 Concentration of gross-radioactivity in
the drain water

(Unit: x10~°% pCi/cem?®)

Months First Second Third | Fourth Fifth
week week weel week week
'74  Apr. 9.7 3.9 2.9 8.2 3.3
May 5.9 3.4 7.0 3.1
June 3.1 7.6 6.2 3.1
July 3.4 6.1 14 4,2
Aug. 4.0 4.6 4.3 3.9
Sept. 3.9 2.6 3.3 3.6 4.4
Oct. 4,1 4.0 3.0 3.2
Nov. 3.9 3.3 8.4 3.5
Dec. 4.5 i3 6.8 2.8 10
'75 Jan. - 5.2 6.9 3.9
Feb. 6.3 2 3.1 5.6
Mar. 2.5 0 3.4 7.4 3.2
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Table 1-69 Gross-radicactivity in environmental materials in 1974

Activity
Samples Locations Unit
First | Second
Lake Natsumi x10™? uci/em® 2.0 1.4
Lake Hinuma " 0.5 <0.5
Water JAERI ground water " 2.4 3.4
Oarai-machi water " 4.0 4.0
Kitamatsukawa " 14 18
o :
— Sea sand near ]
% the drain pCi/g dry 14.4 13.1
0 .. H
< | soil Shorijo 10.1
= Nitchuji " 13.1
— ..
Shimoochta " 13.3
Tobisawa " 11.2
Unhulled rice Asahi-mura Tazaki pCi/g raw 2.1
Spinach " " 4.3
Vegetable (hakusai) " n 2.1
. —10 : 2
® | gea water No.l (300m) x10 uCi/cm <5.3 7.3
EL No.2 ( 4km) " 6.9 7.3
a
“ |Sand in the sea No.1l (300m) pci/g dry 16.8 15.1
W
g bottom No.2 ( 4km) " 15.8 | 15.2
)
= Young of sardine Off Oarai site pCi/fg raw 3.6 3.4

D. 44 —mEEXBCHETDIHADER
197 3EMICEIEEE — I ABORKOKEREEZL R L, 20ORE. pHARVTHE
CED SN KERELA T DELT AbDTH 70 pHEFORERIZ, LHICABREROK
EZEICLL Tl Lcclic2b0THD, EHOBLILL - TREIFELLTWE, FF
MEICONTR, 19 T4FEBEIhAENRIIH 20N E IO THERTHLBEh -1,
—RBEAKRBEAMSALY, BESLTX10°m® . BEIIX10'm®, EH1LIXI0'm® TH
~tne (fEfk)
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1D.5 MEBEHARZROER

Maintenance of Monitors and Survey Meters

Works on maintenance of the monitors and survey meters in the
year were described. Radiation monitors installed in JMIR, Hot
Laboratory and Waste management and Decontamination building operated
satisfactory. Calibration of the survey meters for routine radiation
monitoring was made as in the previous years.

D.51 # =
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ﬁmﬁﬁw,ﬁ—N4fH§ﬂm%«®ﬁ*EZ@LK%ﬂbﬁ;EEEELTWEE%Hﬁ
A A8, CO—EEOREERT 03 THTHERL 6.0%, KEER 28 HT
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F. EERE (TREr @) TE=24017) BIORETY -~ 4 - F BRBHAHRE
S EEIC B O TRIEATL, TOMOY — <4 X —F KOO TRREFEHTHEL 2, Al
ﬁE%ﬁ#ﬁd,Tmha1—71K%?$5K376#T,1%%@®¢@ﬁ£%ﬁ#ﬁﬂ
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ﬁfga;im&ﬁbtoTcs—201@a,ﬂﬂﬁmﬁ—&4x—aMaﬁaﬂﬁ®%%
ﬁ@%fxﬁ%m%ﬁ%ﬁﬁwﬁa.ﬁ@%ﬁmﬁmznS%MEET§Z%vﬁvv%vf
a%mS(m)@mvy%v—fwﬁﬁb,aﬁ%mmﬁﬁmﬁﬁbtu(%Ki

D.53 HWHABRER@EOETE

1974 EFICRMMAEEORSERE=2 ) v/ RECBRBRT L, €280 Y 7&
BOBERL 97 3EMICRELABY THAEL, FTrbavaiTe=4131 0T 4FRK
G L IR L D ThDe COE=FIE45 0 mnd ORINERENT 5L BERMES
FiLs, Py 05 MeVdalRey s 7 vF vy 3 PHATERMICHEL, Py 7 v ¥ 50
CEBAELET P, L0 EBNIANF —DaBERINTERRAOT ¥ Fornany b
AOHECICERTA Py Fy Y ANDNy 2759 Y EA, S5 MeVELEDT K b BY
DHKR AL ACEEFRLTPyF v+ ¥ A DNY 77 797 FAEHET A HLDS
MNP LE=ZRTH A,
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ﬂﬂ@%:auyfﬁﬁmﬁﬁﬁﬁﬁﬁu,1973¢E&mﬁﬂ$§%m;@£mbto

INSOBBOREREEHAE S LUERBEHEL Table 1 -7 2WFET, ETH HEERE
NERTRET ) TE=200BEL, BHOBO) L -EALRR, x—2)L - REDTTH-
flo (ﬁ)

Table 1-70 Survey meters in Oarai Research

Establishment
Type of survey meters Numbers

1 GM surﬁey meter (y-ray) 41
2 Ionization chamber 52
3 GM survey meter (B-ray) 38
4 q-ray survey meter 23
5 Neutron survey meter 9
6 Neutron rem counter 1
7 Scintillation survey meter
8 Pocket survey meter 4
9 Bell alarm meter | 43
10 Portable y-area monitor 14
11 Gas flow suevey meter 2

Total 232

Table 1-71 Number of calibration and repair of survey
meters used in routine radiation protection

Type of Number of calibration | Number of failure
survey meter of survey meter of survey meter
G~M survey 147 58
Tonization 109 16
Neutron | 4 4
Scintillation 12 1
Bell alarm 60 9
Pocket survey 8 0
a-ray survey 36 6
Total 376 94
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Table 1-72 Number of repairs and availability of
radiation monitors in,1974

Repairs
Month 1974 1975 Availability

Laboratory 46 749 | 10012 | 143 (%)
Radioisotope laboratory 4 4 5 5 96 .6

¢ 4 ch)
JMTR (42 ch) 12 19 26 16 99.5
Bot laboratory (18 ch) 2 2 3 4 99.7
Health physics and safety
building ( 2 ch) 0 201 0 97.9
Waste management
buildings (17 ch) 0 4 6 8 99.3
Environmental menitor

(16 ch) 8 8 2 3 96.2
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1D.5 HHEMBEEHOWLIES L UFRRE

Radioactive Waste Management and Decontamination

The amount of radicactive wastes in the year was the same as in
the preceding vear, except decrease of the low-level liquid wate.
In the treatment of the low-level liquid waste, a nickel-ferrocyanide
method was introduced, in addition to the ferric hydroxide and the
calcium phosphate methods, to remove also cesium. Other liquid
wastes were concentrated with an evaporator. Low-level solid wastes
were incinerated or otherwise compacted. Contaminated organic-
golvents were burned in the incinerator. Treated wastes were stored
in concrete~lined drums. Treatment of the high-level solid waste
was suspended due to modification of the facility after a half-year
operation. Decontamination of the equipments and installations
became difficult because of the increase in clinging contaminations.
Decontamination of the cloths showed good results, despite some
trouble in steam supply. B

D-61 @ =/
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o RS 45 1mt. AkELTE, 19 T3EEQRITTOHILEEE ~7,
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2.1 AABBREEOFME

Personal Exposure

In external counting of the human body, the characteristics of
a shadow-shielded chair counter were studied for its practical uti-
lization in routine monitoring. The background counts for different
types of the human body and the optimum window of a three-chanmnel
analyzer for gamma spectra were investigated. From the results,
detection limits of the counter were found to be 26 nCi and 15 nCi
for Cs5-137 and Co-60 respectively. In bioassay, determination of
promethium-147 in the feces was studied. TIn liquid scintillation, a
toluene phosphor mixture combined with the HDEHP extraction showed
good results with over 98 % recovery, and more than 3 pCi in daily
outputs of the feces could be detected by this method.
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Fig.2—-l Plots of gamma ray counting rate versus body- weight
in three energy ranges.
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je————a Equivdlent thickness of |
shieid due to human body
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Thickness of
detector shield
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Reduction of background
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0 | 2 3 q 5 {cm)

Thickness of chair shield
Fig. 2—2 Reduction of background.
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Fig.2—-3 Pilots of the excreted  Pm activity
versus the periods of employment
of subjects.
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7.2 FEFROHHBER

Radiation Control
(Radiation Monitoring Techniques)

To improve the radiation monitoring for radiocactive waste, the
following studies were made: (1) A simple method of estimating the
average concentrations in air of short-lived radionuclides such as
88Rh and 138Cs based on the recording by a dust monitor,

(2) Comparison between various methods of calculating skin dose due
to beta rays, both in the cases of skin contamination and submersion
in a radioactive cloud, (3) Contributions of decay products of fis-
sion noble gases such as Rb and Cs to the exposure due to noble-gas
radiocactive cloud released from JPDR, (4) A method of measuring the
radioactive concentration in liquid wastes with the detector immersed
in them, (5) Comparison in exposure due to the gamma sky shine
between measurement in the SL-1 accident and theoretical calculations
(in one, the multiscattering components are considered).
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Fig.2—4 Comparison of calculated g-ray doses
from plane source (skin contarmination).
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Fig.2-5 Comparison of g-ray doses in tissue
{skin) immersed in a radioactive cloud.
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Fig. 2-6 Schematic diagram of the JRR-2 water monitor.
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Fig.2-7 Record of reading of the water monitor,
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Fig. 2-8 Change of relative ratio of exposure and radioactivity
with time after release. :
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GEED2 6B b, 175U, “Rb& ¥0s oRABEMATE, HRUTOMICERL
T’ﬁﬁzmm%%%EﬁSS%;ﬁ%ﬁ%ﬁsa%mﬁﬁbrméQf,éa@mﬁﬁgf
DEALESCEREV, LidoT, hlikdioTl, FAOTHMLTETEITHTH
2o Lpibtret. 2, YRbH LU P0s OBMBRICET ZRHAREH SR, Table
2~ 1 CFETLOK, 05BMEARSAEHHLLES, FHRCLIZRED L 0BKHAET
5o LBEEEAAEHELLABAR, “RbELE O ORMREESE, RIRER
?’ﬁﬁzﬁi%ﬁ%@%?%ﬁﬁﬁ?%aih,ﬁﬁ@ﬁﬁﬁxémmbt%éu'%ﬁz
@ﬁ%ﬁ%ﬁﬁbfﬁﬁf%%caﬁh@okcﬁ&i@’24%ﬁﬁ§ﬁz%ﬁ&bt%é
iz, ¥R OFGHICNLD, RAZOEHBEEONO 6B TH 5o

s, FPHH ROFEKM~DKEMERD, RFAE TR IEHE (AR___YZOJ) £ 7 S
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Table 2-1 Exposure contribution ratio of 88Rb and !38Cs for fission rare gas

Decay time (t) 0.5 h 1h 24 h
Nuclide 88rp | 138cs | 88Rb | 138cs | 8BRb | 138Cs
Activity ratio (7§§) 0.039 | 0.033 | 0.049 | 0.014 | 0.014 0
Effective energy ( Eqi ) 0.57 2.1 0.57 2.1 0.57 2.1
Ep(1+0.1)’ | .0.86 0.86 | 0.85 0.85 0.13 0.13
Exposure ratio (DTC:;) 0.026 0.078 | 0.033 | 0.034 | 0.0064 0
Total 0.10 0.067 0.0064
g E X ®

D R, HHE, EeoAk: REyE, Vol. 7, 85~91 (1872

% JAERI—-M 5866, RE%WE: LLEHE, Nl16, 125~127 (1974

3 J.M Skarpelos, R S. Gilbert ! Technical derivation of BWR, 1971
desig.n basis , radioactive material source terms. NEDO—1087.1

(1973

2906 SL—1EHEAETEINILANDAL ¥4 vEMEIBRELORE

FEO AN, e AV ORBEONTR, ¥ FH o (Lynch 1958) iz v,
Nishina—Klein oXZ &S T 2@mHE" Y (Trubey 1961, Kitasume 1968)
ﬁ&URﬁWﬁhﬁ%thﬁﬁﬁE“(KMMMmzlﬂﬂ)ﬁﬁ%éﬂfwéoC®55
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Fig.2-9 Gamma- exposure rcn‘es‘ observed inthe SL-1
accident in 1961, and comparison of the attenuation wnh

calculation.

Notes: o Observed values immediately after the SL—1

accident.
— Calculation by the Kadokawa’'s method, with
2x|O’ Ci fission producfs (0.7Me V)

---Calcu by t bey’s or Kitazuma’'s
gt o O, e, by S O S Mev)
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@ L7 Soron (1957) oEAELEHELALECA, K10 0mERFICEWL TKadokawad
XRERATSLOEMEE ST, T~ b 1 0 ZLHAOBET—RT 5 LBED 0N
L# L, Trubey?, Kitazume? LOMARERERMBLD L EAE100mics0T Y
BEEC, S-mBaEns—8 Ly (Fig 210

Kadokawa ORNERMEE B —KTAHBELTH, 7#HOSERARP EHEROD
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0 Jele} 200 300 400
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Fig.2-10 Comparison of gamma-exposure rates in the
BNL Gamma Field with calculation.

Notes o I\/]lesg%ur?d values by S.R.Soron et al (2000 Ci
of *°Co
C— C? ulo)tion by the Kadokawa’s method (2000Ci
of "Co
--— Calculation by the Kitazuma’s method (2000
Ci of ¢°Co) '
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2.3 M H &N

Radiation Imstrumentation

The physical inventory verification instruments using a non-
destructive technique were developed for inspection of Pu fuel plates
contained in the birdcage. Measurements of the B3-ray surface dose
were performed with an extrapolation ionization chamber and a correc-
tion factor which depends on the relation between radius of collecting
electrode and source radius was obtained. Absorbed dose rates of B3-
rays at the bottom of the epidermis were estimated with GM- and
chamber-type survey meters. The energy dependence of sensitivity of
GM tubes was studied in the energy range of 55 keV to 1.25 MeV.

The sensitivity at 70 keV was three times higher than that at 1.0 MeV,
so the filters such as Cu and Al were used to minimize the sensiti-
vity difference. In the study on energy dependence of detection
efficiency of the hand foot monitors, the relation between distance
from the source and energy of y-rays was clarified. A high-efficiency
Pu air monitor was developed, which compensates for the background
caused by a-rays emitted from radon and.thoron. A portable rem
counter was developed. The counter consists of four BF3 tubes,
moderator and electronics system, and can measure the counting rate,
flux density and rem dose for both intermediate and fast neutromns.

231 | E

FEWHEBREECLILZ TV =y LB REFERTFEEBERELL. 2ORRAT V=T 4k
SR AN AR FLRINT A HEL, TROBELZLCLTAET 2HFELBAOSH S,
chickh, EAEERTO o0 rn L, FENBARKBIIERT I LN TE 1, .

NEEHEABVLEBY 7 B EARMNRORERBEAEE LRI L. —RNICAEE
#EEAMOLIEAR, EEBORZ I L TREREDPRE(TILENS LA LBOD-
oo Ztr, PGAY— <A A —2T, FREIIZEBARBETORIEES KD 2 HEEK
Sl BHERY —NAA—-20BAR A —FERBLBEAHAAOCTRIREEE XY S
CEMTEA, LrLl, GMBEHY—~A 2 —20BS3BREFRBIBO A VT —ICEKET
HT Lt its

e A=, REOT AR FCEHTZGMAEBEO I AV F—KERE T~
HETREST 72, TUIovalElolBs, TO0keVHEOREN I Me VD3 F&F0,
FOfd, MEEFTEREABO I ALV —RKE®ELUCTEEERT L

N R e Ty b EZAORBHEEO T SREDEO L ANLF—(KESE AR, BIELBE
BEDERBEL LA NVF—EKEHELZLZOT, TOREMBEBRIBRAL KD,

b Ao BENSEL2Me VO e BHBI T, ChllLlo A F-Do iR
BE 27 Ry, bovicRET Ay 275707 FOEBRAXODOT, BEAEELTS L
P AOBREBEEAFD L TN P2 T AT EREER LI,

EERL LAY AEHAELL, AXOBRARBELEAMZAVABRHBLAHERER
BEETHERINTESD, &%, PHEFOFEE, REEFS L CHESEHRELZAET 2 &
BiTEDL. (BER)

Ei&
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232 TAPZOLBHEEERBIEEOMA

197 3FEFITH &HE, N—F e r—VREMINTO ST b= LB ROFHERR
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TRICEDZHE a4 -3 LBNBAEN—F 5y —Y LTICEEL, /= ¥ i —J %0
B L, I A — A RERAFHIBRELR T2 BEMBCL, HEKMETERT
SHHDRY » bEDT I, BINBIENaL (TZ) AV, #EBER(CY, 6 0~65keV
DT ARE Lo N—Fer—U 3106 0B THES ¢/, BEKI 2 ¥EEMBKH
DT HEBEREOY, GOEIRLIAEND LN, MOBHRBIEBETRITH L, /¥~
F e r—C4xOE IS TrBOBELLAET 2L, BEERSIRINTHWENETRHE
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X2, BIERBROY> L, BHES | ¥EEEBHEOr 8BEELEFig 2—-111KKRL%,

HHTICLZ HE BEROARPHEFRHEER, 208 (BRER, BEEALL) KiaT
BRIz, 2hFLOBEROTA Y F—7THELORHEERDZEMNTES, LithsT,
T AEBRIETACEICLD, BERNMEESHRT A LTSS, HBRIARE Z
74 VEBEMICAEDBF, 3AKEABALLLDT, Tt~ Fer—J bRt HE
Lt BIEERNI D, BREEI 2HEEFHUBRHFONMABESL, SARELORHETFI g
2—-12KKRT,

NSOV SNOFETOEAERTRAETHIA M, THILIPHEFBRETHERRES
ANELNABAHBEINGOT, 2720 EEHAT 2L, RECERAT A ENEEL

e (REW)
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Fig.2-11 The intensity change of ¥-rays of
pultonium fuel plates.
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Fig.2-12 Linear relation of counting rate to number of 2-2-1/16 (92%) plates. .
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NA2DT, A—FF VXT3 TR L REBRBEEORBER M R) L F Ly BLUHR)
TRFANT gL (BEET mglent ) tG%ﬁEbf:flOmmczﬁia‘J:Uf? 5X65mmd 2EEOE
BosyBEABALN. EERHOBEAR, MR —HRUBLELAGZ 5, BIE 74
WABEBRS lmmoBEsS (AESEFRAE TREBRMEBN 2 mmiITEE) &, Fig- 2—13
TRENTVALHICBEDORSIIL I TEAESALENL L, HBRESHEHOBEADE
ILEA1ELTHEBE L. BEFEY S YOBSRFEERHLIBEIEL, BE—HREERALE
Thd, —H, 40mmeBE TR, LB TORAES 4 BN S, #— F) v 7 BAeIC G
TAHARLBTILCRBMAENNICUN S, COFEREPS, BFERI Immd OABEHACES,
BEOAEZZELTAImmeTRAITF AL p0HD, RERBLOHTERENENC &
DRRBEFTE, COY, REUBESUETEL2ILDIUABERELRSET S LK
Lo

REBEEBEBLAAOTESEY S YO ABELRBEL RV E2EE, EEBOEEd, 3 0mm
UFoLxil, BEOEERS60mmEE, do 3 0mmllEoéxR3BREOEHI A, +
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(&) ' '

&g E x ® .
1) H. Bass, H. DiGrovani and H.- D. Levine : AECD—2753 (1949
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Fig.2—13 Reldtive intensity of radiation.
{Source to detector distance 1mm)
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BANOBRFEFEBREOBEE R L, BREHS A0 (BAIALF—-096Me V) THoTH
RRUS Y (BRZALE—H2Me V) THoTh, Fh¥—~A 24— 20BEHNEN- T
WTh, LEOBMBERCCTRLAEY 770+ 3 0 BDRHMATARL T,

GMY —~NA A =2 TEBROBER - BEEHEOBBRIIFig 2-150L 518 -7,
AMORRIANF—DENBRERRICK S EHERIZL, Awd KRy 7 v & cilame

BREOBEOBMICK 3 EOHMENE o, BEFEBAS O ANELMOFMCE 20T, 1Y Ay
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B B X M
1) Radiological Health Handbook (1970) p. 204
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Fig.2-14 Response of ionization chamber survey

meters to @8- ray dose rate under 7mg/cm?

of tissue [the skin dose}.
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Fig.2-16 Energy dependence of sensitivity of GM tube NGM
H92I12—4.
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Fig.2—17 Photon energy dependence of
counting efficiency.
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Fig.2-18 Block diagram of the new plutonium air monitor.
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Fig.2—20 Block diagram of rem-counter circuit.
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2.4 HMHNEEDLESLUFREE

Waste Management and Decontamination

The following studies were made in the Tokai Research Establish-

ment.
60Co removal from liquid wastes containing F.P. and 60Co, solidi-

fication of organic solvents with cement decontamination, and de-

contamination of the cotton clothes emulsion. _

The studies carried out in the Oarai Research Establishment are
chemical treatment to remove 137cg from the low-level liquid waste
with metal ferrocyanides, solidification of the incinerator ash with
cement, penetration resistance gf the cappings of multi-stage
packages, radioactivity 1eachin§ from the bitumen matrices incorpo-
rated with the chemical sludge, radioactivity leaching from the end
pieces of the JMTR spent fuels, radioactivity leaching from the
concrete vessels packed with solid wastes, and attenuation of the
sky-shining with concrete slabs in the waste storage.

241 B E

HiEAcE TR, OPHBERTO ' Co DBEAR, QFBERD € v FELEER,
B IeNVa YICLEABHORRREATo DITHEREZRRRAELTEALOEEROD
000 A4 Ay TBBIRFAVTRET 2B TH L. QREREREFEE®ERICID AL
LTt *v bEMT Z2HECETAREBT, @RMBEERIKERGREAKRICKRET 671
WO LWEEKOHERICETIRBR TS 5. (KTHD
KEFERICENTIZ, BTOBRMMELA T, BEr~rREEPIZHEmMLTERL P Cs%
BT aivm 7oy T b= o X VLB ORFETY, ERARLTE ARALEL, B
SAEROBENCE - THETARD 24 v MEAKBEZFFERSEOKEROWTITO, EFEE
O EDESHEKAE R L, F7aEEMKICODOTEHRARBAT- T, RIT M OHEN
WU THLCEAREDN, (LFVELLRELILRT Y VDOETF o — A VELED O DHAHEE
B, Gl BEREERO—FELTOIMT REARAELEFUN A » o CRHMERE R,
BL~LVBEREEHA KA L2y 7 ) =70y JEEEAL CORERBRHOD, £0LETHE
BATo Tl he ERMEBTELOORNA Yo A YHROEBOKLH DERROZRENEL
2o OWL— 1 D—RBEREZAD 7 7 » FEROBRERBRE T, (RHE)

2.42 ‘HE#RPO CoDRELE

ETFEOERRAA Y SBEBENEEINZBE, BESS CERAB~OBBEENTD
Nad, COEEIT, KTV 7 2Bl EI0EEETY 0, B in OCHRHEEESREET D,
L, EKRAAVRREEOE SR, 2B PHoMIZ, FP& LT " Colidsg
N, AMBELULERICE, ‘HELUT PCo%xas, TORABEER, thEn 300/
mé . 57x10 #Ci/mgT, LHEKPHFEREEEZ LS Lo TV E, "HEROM 4
ﬁﬁtbmﬁ,“Co%%%?éciﬁﬁﬁﬁﬁéo%Cf%%yﬁﬁ%%%mwf,“Gw)
BERRE T,
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Bk BRI, BB A A vacHils (Dowex 50W—8X HHE) 10mg 277420k
DEMOE. NBIT, BEEFEPELAOS, pHI (HOLHE) SXUpHT (BH) O
2000ms %, FICEFLIHZ2hORIBICEL, pHEBRE LT T D RIMENIT D0 TH
~f,

FORE, ERToERYEFEPETACEICLD, BEEHEK (DF) 2 80mAeBr,
X510, 44 RERIEORERRO pHHETIE, pH3ITDF50 (ABWEHR39X10
£Ci/mg) XU pHT TDF 28 (UEE®T2x10° #Ci/mL) OEEEL. —F, L&
FEE AL, pH3BLUpHT &b, #iEE (10mg) L2004 H752000ms DER
AALE L 7ohs, LHICHMFICEELE L,

LlagenTass, AEHOSESIUERED Logy BTOBA 4 v ZHEET,'H
Btho YConE%, ERopHT0BAT L /790 BLF, T pH3 DEAT, 11460 Ll
TFTicthETE 2L VIBERESRL, (EF)

243 HEAOEF MELER -

BFMEROBELFEORITE LT, AREALZAAATAALL, it Y FELAETETF
B BEAEIT- 7,

REBAER, AAHEL THAEGRF LAY, BBRERLTAMLL, Thxtes v PEEBEL
BT 2HFETH 2. AAbHITZ, M2 FEEES (Tween—80) O 1 BKEBEKREZR I,
—%, dBERICE, JREERAO v Y, REBHEAFIO M) 7Ly BRLUBRMOY ) ¥
FHEFEAL

FALE S, RBRERIOmLE, FAFK 2 0ms #BEBTH/RE L THE L. ToRA/LKE E -
H-HNT, BEELFI Y FALPF100gEBELTHERL, 7, AHFE e A
HEAMLRBE LIRSV TEARBET -7,

FOME, ThEFNLORBRERCOVT, H3REOEEELH T IELEERLT LB TS
Fo E1n, RALEE €A PAKFTRAALLBAKEZ, BRELOLTOS, RAEFHLTO
Lt HBEAROBZEEREBEIBVEREZG L, B, 4%, Lo D20 TOEMBREER
WEETOIFETHS. (EMD)

244 TN AVCEEBRHTOREER

OREFASUCHEBREREOLER, BARAINLTHEIBABOBRELITHa T B8
BIRTHE B,

EKZDEE, TROLE FSA 2 ) —=r 73, BERRONEZELZ AR UEROKT
AL T B EBTEDN, CORBIER LB RKBEEBROBRERBMETE M. FKES
CHAKBREOI TN Y 2 v VAT LA K BWEIES, KEEGE, BLUCMBEEROKRE
CREERINT I B, 20T, COITAY = vV RT AL DHBED, BHORMYES
moBRicsr3TEHHK > TEBL.

REEEREARNCE, B4 (100%) i CoC4, , *0eCly, BLU "YRuz7 oot
oLt (pH2) KERER TERILL 0%, HEEFREMICEZ, “CoCs, TH
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BEir BT RO TEANAEREEig 221 1R T,

KM ERICH L, SDS KBROBNEOHRR, 1'0BEET &, “CofiR, "0el
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P s oA IFLYyOADRESRER, B THE, —7F, WEEFRICEL TE, SDS
KB ORMBESEMT 22 &iCio TRERZFEA L, SDSKERL O 0% 0EaIE, &
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D EMLRER, BLURRLBOBESAL S, PV 7o FL 0T 58DS KK
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Fig.2-21 Effect of SDS concentration on removal.
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il 7=ovTsib=s Ay U aR Nig_ Csy,[Fe (CN), ] (x =0.1)

FEIEREC LSO EBREFLERBRRL, FELREE, 100~200 7y v KRN EHEEL
2o

2. HBHEBIUER

AEBREEWMICIIKENRIEY Cs #CsCL ORETMA L EREERTA V., ERIYVr—7T X
sAERALBRLBADEB 7 -0 7 VB ERNMLT, A2 FEEFEETFTOPH B &
DEMBEATH IS THBERFTLELZLDT, Fig: 2-22R3%8EB7 =07 v{tBOKpH
WHFBDF4A LT, MickdE, thl (709 24R) BRUERPSTONTOLERPIC
70T bR EEBELEMATHEAER I TLAELZESRVT LD L bpH
E~110HBTRIFEBRESEERL, BAEZMATLRLALESTRpH1I 0 EEZEL
TOHHCRESREZ R L.

F7pH1 0L LIZENT, BRMBAEZ TBREIREZLHLALLELS, WITHhoRE 7 =
DT B TAELAEATHL I 0ppmBENTDFH20, 60ppmiiMTRDFEL 00
BFEoNT.

DT, ALPMES—ETEHOEABRIEBERELSBRR 707 P EHEDY, pH10IZ
BOTKBILB 2#BLT ) v By aiitFae, YilsoRELBLIBZT L OR
ERBAOEB LRI LR, KBS 2 BETREETDPHET LAY, ) v Byay
DL DNTEREEERA NI,

PEDC EDS, ®Cs AK10 T 2Ci/mL OBRETAUEEROIEMR TR TC_RE
DY BANY T LEEBE I 0ppmOEETHR 7 =0T b=y FVEMA THLEL
#HE, Y"CskDWTDF: 10~30%2B22&MTEr. (&P

g % X #
D BEN, BEM¥S, &6, MEEM AREFAIERE, 17, N1 (1975).
2 HwEHM¥FE KURRI-TR—73, (1970).
3) AMBE, HERYG AABRFA¥S, KOoSBSTFRECLI), (1874).
) CEA-N-—1241, N7, p 90 (Décembre 1968—Mai 1969).
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—
-

pH

Symbol Reagents Dose rate(PPM)
Nickel ferrocyanide (powder) 60
Cobalt ferrocyanide { * ) 60

Nickel cesium ferrocyanide( « ) 60

Nickel ferrocyanide(precipitate)} 30

Potassium ferrocyanide, nickel
(as solition) 6 0

P

Fig.2-22 Relationship between decontamination factor (*'Cs)
and pH.
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246 JMANXKOELIER

REHICBC 2B NVERREYRNLEEE 3NN 2E48 T, £0M8 3 m'
ORBYAEHL, 240kg OREFEN LI CORRBT TN 779 FPARTES OR
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CEMEBRORBRENMOBDILICEELLRERBRET o7, TOBE, o UPKITKER
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BROSBEES L4 BERRE (52 he—2:100%x200™0H ) 2ame L. 2
DFEFRAEZ Table 2—3#H L Fig, 2—23RT. chomd, ACHLIOASLE 00
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LT, —HUELERST, A /CU30BMETE—2EEN-, COBEKITOLTIZ,
FRNBFLTOLN0DYS, BENEREOH A LA BRICEDVBEHAL TV S,

LlEdo, RBEOKRIW A+CE T 0%, A/CE23 0% TEATZCLICL, CHICES
Ty, 19754 3H, 240kg OKRABULL, 1 0XKDF 7 aBEMEEER L. o0
ELAR DL E Table 2 - ¢ ITRT, Uk, 2RREBNLBEORTH YD, Dl Lo L
KOTEML LA, 4%, #HELIIA2RBEORIDPIDSOCEERE OBE, 3010 3E
EHRREDHBRIN L E, BB OHR AT TV 5 TH B, (B, 5i5)
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Table 2—3 Data of cement —incorporated ash

(non—radioactive)

e 10 20 25 30 35 s0 | s0 | 80
i{gﬁng 389 2.12 174 152 135 | 121 | 103 | 092
7”;f 247 - -~ 213 - 190 | 178 179
o
H k 163 1.6 2 1.6 3 1.6 4 164 1.6 5 165 165
& g 1.49 1.40 .40 141 . 1.38 .39 | 131 133
%%@mz 142 107 117 170 74 72 75 95
# L hER
W, A+C =17 0% hEMME = ————————
K O % &K
300p 4 Rate of volume increase
O Flow
®: Specific gravity {aridity)
4 O Specific gravity ( just kneaded )
(]
w
o
2-300-%
> | E £ 5|
g E qE)
Sl= |32 —o—
o |2 >
% [T S 2F
[iig
I m--o-
& 8
|_
W/A+C=70%
oL ol @ L ! . . . L
9) 10 20 30 40 50 60

A/C (%)

Flg 2-23 Characteristics of cement- incorporated ash as @
function of A/C.
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Table 24 Data of cemented ash in concrete
lined drums {radicactive )
(l 9734~1 975.3.1503?&3#(.,
B L7 IK
KRAR | Kowsxw Bk | BesErs ¥ Aﬁ%}'ﬁhﬁﬁﬁ
M Z o4 i N 5 = | ® & | ~HER
kg kg 1 kg £ ®m|® B E @
S753001 243 173 100 435 0.1 1.5 1.2
5753002 25.1 162 100 448 0.1 15 0.8
5753003 253 187 100 449 015 30 45
5753004 235 180t 100 448 005 0.65 0.75
5753005 252 186 100 437 0.15 0.9 0.4
S7530068 237 184 100 453 0.07 7.0 7.5
$753007 233 175 100 457 0.05 1.5 0.7
5753008 229 176 100 446 0.1 2.0 2.0
5753509 220 164 100 450 0.0 5 0.85 0.6
5753010 231 175 100 4590 0.2 50 50
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9) ko LiEis SHOBRTHEITOETEIR, ImPETHEET L,

9 Mk, RBRBEEICL, pOEL TUH S MARER LICEC T L,
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ﬁﬁﬁ,%mw#yyEV¢%®%%Ewéﬂbnéi§%%ﬁf5@$ﬁﬁﬁaﬁ%ﬁw,
ﬁﬁiﬁﬁﬁmﬁotgﬁﬁ@%ﬁ“,%KW$K§5#¥VEVVE$&%?%é®@%%
65@%ﬁﬂiﬁﬁ®mﬁfﬁotuﬁﬁﬁ&bk*?ygyfﬁﬁﬁmﬁﬁ.25mmﬁ6
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04 (a) ) Ekoarys ) — PO—BTRBER, 340kg o’ (43B) BETHL.
ﬁw%ﬁtbf.@mﬁﬁmmﬁnyau—b%%ﬁﬁbt,E$5mmwm@46hm-%
3150mm®ﬁﬁzy¢U-bﬂﬂ%%§%ﬂﬁa,@&ﬁu,SU5304@-32mm¢-550
kg 0 bDEEE LR, dh, FEEE I mOBS b o ERE ECEECE TS5 2B,
HETFTEBAEE Lo (Fig. 2—24 (b))

3¢, BRARTERELT, BLBATHAHILBONHRO 3IFMH (Fig. 2—24{a))
AEBAT . N HBPLE, B NEEGE L UKREREFICI > THEOLRLZAE ODR,
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NLELEOEIOEDOTIE, T2 7y 7RBEEOBELBELLLN LMD T,

FRNEABRI, |BHOHRAKISBETI2ITETISIEHEL TToke TOKEE(Fig:
2—25) IKERT, e, ImOEILLOE TR THBELET Z2BNCHLIL0BE
EIHBA0mmE T THY, TNLULOBEIRCSDRERICET A L@UNTEMHL
7o

MEEHEREDSTHE LT AELERR, Fr o EY I/ EOEZET SmmBlEE L T
20T, LRRABOHERLS, TAEBAOZHARHAIEZMET 260 TH L LMK T HT &8
Tx 5, (HHE)

(b)

Fig.2-24 Specimen and test assembly.
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Fall height of bar vs. concrete
thickness to be penetrated.

L

=

—

L

o

®

I

00 The height for no. 714 penefration test which
is proporsed in Reguiationsfor the Safe
Transport ofRadioactive Materials by IAEA
- 1973.

1 1 1 1 L L L 1 1

025 0 K's) 40 45 50 55 60 65 7O
Concrete thickness t {mm)

Fig.2-25 The relation between fall height of bar and
penetrated concrte thickness.
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HEBL, BHBRENERNCSZHBRERHBBRI I X 10 #Ci KETILHCEDN S,

— 156 —



JAERI-M 6224

COEEMD, CELEBEESSRELLRT »VEEF A YHTORT vy VEHE
44w o IFTEeF o — A vELLES, EELFH00MHEEDS B 0005~001
%mﬁmT%&ﬁmEbﬂéo

279 VDEFa— 2 VEAKKMAT, BRECEF 2 — 4 YEEORHHABROHEL
Tivd, '

* 1 JAERI-M 5866 FRHUBEZL2EHEROEHN1IE 157~161 (1974) (FEH)
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Fig.2-26  Leaching of radioactivity from bitumen
blocks incorporated chemical siudge.
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248 FEHAFBMEEFEORFOELEE
JMTRTiE, EHEREZREAL-OL, EFHESBEOEFESBL Fend adapter %
U Lmeat MAEBLE TS5V bPnEaoTnbd, BFELFend adapter BEHEFEHREE

e L THM RS IEE TR AN TS,

W YHREDNRETRIYNEERLEZ 2 /7 ) — PEILL, EEREBITAETEL TS,

AHETR, COBEFEODLTMBROBHERET O TRET %,

Fig: 2=-27T0FRICARLALICET (MWE: T i=0 L8, Bk #H.2%82
T, FAEEHOBLOBET, <401 %UT, EHO1FBLUT, BTV I=94,
HERENEHERE . 3 mCi Y, EFEME. 451en®/ 7, EB . 18bg,/7) 250 &
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(REEL2EBRZH) L, 5P EEBELAIE L., BERREE2EBAERZEL, GMEH
HETHH L, #RRRNES - BERAHEOMETREL .

Fig. 2-28BForigx<s b GEE: By 5051024 F+ vAnGe (Li)
HESTINE) 2T

Fige 2—20 WEHMERMERELRT, XL, RBHADLOKRHEHBERBELEN DK
HEEEHIC BT OMEEE DNy 7759 2 F (35 cpm) 06 cpmBlEBOIELIK
BEHEREBERLALELTER L,

COME»PG, BREEZEZ TLREBEELTRARELRL, BT 1 yrdbhDERKOBET
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OEMUEPEBBH L &b hE. BHEDO r BANy P EEE Lo, HHEESER
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Fig 227 Leaching vessel
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Fig.2-28 ¥ spectrum of end piece cut from
JMTR spent fuel.
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Fig2-29 Activity leached from end piece of JMTR spent fuel.
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DERtAERE, AEBMBICE DL,
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FRAMERKEAE L THREBEREEA . BALALEEDS JUOHEEKOMRAE Table 2—61C

R B

Table 2—6 Basic data on concrete block to be tested
FTEREREWY AL SUS, AL#{ 7 afleg, RBHE)D
B W = %8.5kg(#¢7?.2kg&§‘{r)
n ' 9 moH B v o B 400R/h HK500R/h{50cmfIB)
x = B & 9 Co
¥ € K H O B 855Ci
kM 50 mRh
# H & EEESA | A @ 45 mRh
T @ 55 mR

av s —b+TFoy 22, ABEX42cm OBy ) - v RRET, EH 27—
PizHE234, ~BTRRBREFEH33Tkgoam® (48) , K—&A Y L4 B8HETH S,
E£EIZ, PV RBEICIABEABL THE, BITBI Y7 ) — P IBEEEBEHE LD
oT, BESQ L, —HIEREBEFEH406kg om® (48) , k-4 b4 0T7%, 1T
LB 1154 THB. FIamdA ERGIEREFAE, 3v 20— 7oy 7fERKB &
BT ) - MTRAOMIIZ 4B EOEREBEED, THRBLBIEABRT-T
URY AR

By ) - MTRBE4IBESEALTH»SFig 2300 RTHRUIEETREBCRE
L7ce RIEMIZ, EEENOLERHEREETH 5,

HrF) S REHHEBERTER, F7oEY4 XEAEROBEEICHE -,

BEETTICL 0/ AMBL, CATTIRI0 aCi /JARE ORIMKMHERSBRE AL,
LisLstss, Foamy 4 ELEOBHEERBELLES, RRAORELRAEDED (5
By HEDBKEAL, DOBEFRLTVEC L, BEEWh oBEMAETE CORBPET X
NAKBOER., av7 ) — 70, s BERBENE, ) bbby, BYPHOREELEST 3
ER DA,

15k, VIuamtaA XELGEORMRBROBERTE D (LIE)
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N } n!g VA Upper lid
. Water
{ Quantity:517m?)
Concrete cap
/ Concrete block
[ ’r { Volume:1. 74m3)
y = Supplemental shiekd
\ (Lead)
Steel can
Solid waste
Water tank
{ Capacity: 7 12m3)
T a 1

Fig. 2=30 Sectional view of test assembly.
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HEsgBELrFig 2—32 CERBBTTT .

roT, Ao Y-t T oy, 2 BRERCHEERRELINTHLEDOR, 27 )~ EEE
bbAA3Y 2 N — b7 oy IRBAEDSOEELFACLHLEELONSE, 3 /7Y —
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Fig. 2- 31 Concrete skabs on the waste packages for reducing the sky-shine effect,

Measuring: lonization chamber survey meter (GS2-16)
Measuring level :FL+5 5m (at the top of north wail} -
——-o-—- The type-B is unsheiided for the upper side (i974-4-5)
{ ==-o-—- :The type-Bis sheilded for the upper side with
unused one. (1974-3-22)
4t S —a— :The type -B is sheilded for the upper side with corcrate
- A ;Y siab. but unsheilded for the side. {[974-10-29)
< /Y ,,»5 i —a&— :The type—B is sheilded for the upper side and
x ,7‘ \ / LA - the side (1974-11-13)
E 3} ko4 v o
- i </ \
) [ o } - tn
o ! W North-wall
§ f \k Stock yord ond orr— g8
o 2 7Ir angement of wasted
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i \\ orec
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“hr‘r \“o-. I
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. ! | N . 2
OO e 20 30 40 50 55
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Fig.2-32 Exposure rate at the top of north-wall.
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Table 2-7 Decontamination reagents

Test No.  Chemical reagent composition
lst. reagent sodium hydroxide AP 10.00 %
potassium permanganate’ solution 3.00 Z
ag. solution
No.l 2nd. reagent ammonium citrate 5.00 %
oxalic acid 2.50 %
ferric salfate 0.20 Z
diethylthiourea 0.10 %
aq. sclution
lst. reagent AP solution
2nd, reagent ammonium citrate 0.25 %
No.2 oxalic acid 0.50 %
ferric salfate 0.02 %
diethylthiourea 0.01 %
aq. solution
lst. reagent AP solutien
No.3 2nd. reagent ammonium oxalate 10.00 %
aq..solution
lst. reagent AP solution
2nd. reagent EDTA.ZNa 20.00 %
No.4 _ aq. solution
Jrd. reagent sulfamic acid 20.00 %
EDTA.2Na 5.00 %
hydrazine hydrate 5.00 %
hexamethyleneteramine 3.50 %
aq. solution
1st. reagent AP solution
No.> 2nd, reagent  ammonium citrate 5,00 %
aq. solution
1st. reagent AP solution
No.6 2nd. reagent ammonium citrate 5.00 %
EDTA.2Na 0.50 %
aq. solution
lst. reagent ammonium citrate 10.00 Z
Ne.7 EDTA.2Na 0.04 %
phenylthiourea 0.45 %
aq. solution
1st. réagent sulfamic acid 2.50 %
No.8 EDTA.2Na 0.35 %
’ hexamethylenetetramine 0.10 %
hydrazine hydrate 0.50 %
aq. solution
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Table 2-8 Decontamination factor (DF) obtained in chemical decontamination

Surface dose rate (mR/h, B+v)} Removal activities DF with smear
Test No. - ' - - DF (uci) of 1?ose
Before decontamination | After decontamination contamination
No.l 18 1.5 12 1.51 20
No.2 8 1.5 5.3 0.55 11
No.3 35 11.0 3.2 0.51 4
No.4 22 a.5 44 1.00 53
No.5 15 4.0 3.8 0.91 i3
Mo .6 14 4.5 3.1 ¢.62 7
No.7 25 23.0 1.1 0.02 1.5
No.8 13 8.5 1.5 0.26 1.1
10°
1O? [~ 15t roaoent’{' rﬁasti:rg +2nd reagent r::::;
o' +

—-+-—o—-~ Radioactive concentration of decontarnination solution (i Ci/ml)

—o——o— Removal radioactivities (uCi)

1o
e -
|7 —
16°F /
Io's L 1 1 1 n 1
8] i 2 3 4 5 6 7
Time (h)

Fig2-33 Deconftornination time oourse obserVed in test

No. 1.
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3.1 KB # 5 A

Radiation Dosimetry

The powder-type element of BeO doped with Na was developed as
a TSEE dosimeter which can measure the exposure dose down to 0.01 mR.
The ceramic-type element is under development. The BF; counters
used for measurements of the neutrons in nuclear ship "Mutsu' were
calibrated in order to obtain the flux density and dose equivalent
for fast neutrons. The results agreed with those by calculation.
A method for automatic counting of the recoil proton tracks on film
was developed on the basis of statistical extraction of the thin
lines, and its validity was confirmed by applying to the microscopic
photographs of the proton tracks. A similar automatic counting
method was developed by applying an optical spatial-weighted filter
to the pattern recognition concept. A computer program was prepared
for the purpose of obtaining the energy spectrum, exposure dose and
dose equivalent of y-rays from the data of measurement by Nal. The
response function for stack monitor using a Nal detector was cal-
culated applying the data obtained with point sources. The relation
between bias waveform and the mean energy of y-rays for the photon-
energy flux type gas monitor was studied. 1In the case of nuclear
reactor, the mean energy of y-rays can be estimated within the error
of a few percent.

L1 @ B ‘
ISV BFRABBHOBERBITCHEOTIZ, BeONa%d F-7F Lz RIRETABHRL,
00 ImREFTCRAEMSARICHE oo v FYyAELTE7 I v 7 REFEHRITH S,
B 2" ORBPETRATIKERALALBF, 3854, bl THBHEEE LU
BREYBLFMTE2-HTHELL, BRECL» TROERRI2KRTHET - FTRH R
RER—KLE,
hiEFRBEFAAORKE TR EASGAT ALY, BFEOZOESD SHORIREE .
FEGRIEOETHINPEMBEERT L, CchE2RUBFREOBERBEEECIER
LEtE#NmEL, RIFUHREL4E. £, RORARERNBEOT v F - €y P2 BB
BT 2w, BTRUTWE7 sV EEFRA W2 - Y EBOTFHEEBRFL, #BBHomLu L,
BEORWHEEZRRL 2,
HAEREZEREBCBSTATHROT A VY 27 b, BEHRE, BEYXBELSE, 2 4
~ A Nal REBOEESIHNRELREL , FEBUBICL - TRKB B2 07 7 8 5ER LI,
T, #REZZITLHT LD, [UBRBRBEICHGT 2 Nal RHEBS0 L R v 28 %2, o8
BeaROkEEsHORET 40 o ERILE TR, XFLi+ArF¥ FHEUHFIET=420
NATAERERLEAFFEFRAI AV F - DR TEEXELOBEERT Lit, 20#F, 005~
dMeVOHRATRICHLTE20%, HFFE-LoREBTFREINIEBOr BT L THS
A TEEI ALY - RDELEHTET. (AER) |
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1) 5 — SRR INF-F— 4521 HFH>U-200%2&BLCFACOM 23060 i@

B D —FeTI—HEDF v 7, Fr v BB ICRIEMOLE,

2) HHEICLAHEKELOMIE,

3) Sm e - ICHINT AR, TR —ERAERICAE L& BS ORI

DEE,

4) 34 vFYvRiICkE S0 —EROER,

5) v FhH -~ FAds o—ghiEDEER,
HEAFSbOT, PR ~5)OLENHEECAEERC LTS, REBLTSEEHM
LOEEARD B DOEDTHD.

rETHRBLAZBFRT SERERAMOP TR0 " Na @EE &1 ARL, 0.0 ImR &
R THETETHAC EDH ST - e AR EOHER X2 5 ZRREM LD EE
SR DENERTHE B, €71 v 7 ROBeOIEBRETHY, =7 VETRA IC L 53H
iﬁ®%%£;6%ﬁﬁﬁg417®ﬁﬂ§@«®§%®tb,%?ﬁ%@ﬁﬁ&%&%%ﬁ
OEBEAEL LY VETONESATEENS 2, KBROER, AR EDICRBEZRNT 50,
R FOBEUMELABEETLICLICL - THHERTOFEEEH LT EMBTE, €7 1 v
pER A KRR LABICEES TS EERREERTC b s, ENHOBED T Y
ERLNLTERPEMLBABEME L NHETHLC EMBE L, £ T, XHHIE TSEE
EFELT, BeOWKEADRO2FBDONaAA Y EFNICEER 1 4 BORBLETMES L,
1 2 mm¢X05mmOAE =5 v 7 EZFEEM LI, BIE, TSEENKRERR THHL L
=FHL T, rOEFLAKREREIOHAY I IGREEDH TRENERLBRIAR TS
5. (K&H)

& E
KA B mOBHE - EER®mEE, JAERI-M 5863 (1974)

313 T#>])BF, RHFOKRE

BEThM (e ] oBRTETFEOMERTLD, 74ahxy Y, F7 v bFarii—1
P k-THEbNEY, BcEbHFRARETLEMNTRIg. 3-1 ERTRITFLY
BERBF, WAFHEFRIOBRMBEIERL, 19 74F981 0 8EABTELATNS.
coHBERAZR LI mm, A 3mm. EX 194 0mm O/ 1 73 0mm DIE X £ THY
IFLY - EEXOY, FOERAOCSMmEDOCARE_ECEE DT EDTH S,
XOEFOEMAS 130 0mmOXEICIE ) T FL YRICXDES 20mm OEHREZITAL,
B OB LE DT LI Lice B PORICRARBO 50mmOESEEL T lmm ENHCd
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AEAL, 1 THABREBE T AL RSN, COXHIC LTSN RES
% 2] ETFHE--RMH EFICEHEL, &1 70O BF, LAFHRELIRKRBE L0
L, HRRICED ZFEELRD

(- RERCNSOAEMBI VBB ERESIUVEPRTRER LM T o700l
DHEIC LD BRHBOREETL - 720

Carbon steel pipe
BF;-detector Poliethylene plate 30 mmt
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T : 1 —_{
O e T T ; AN !
TPy FEE — ¢ g@i
" ! ‘
N 1,300 640 !
L Detector C __Detector B_

Fig.3-1 BFs detectors installed in nuclear ship
Mutsu”.
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CEBROBOEH O, ¢ OEERIBOBERAE D CHICRELTH 5.

BRE#EA Fig, 3—2, 3-3 WK RULM. HMEBRRHEEBRFMEICHT 28BHEC DI
EZOHAEDT, HBHOBICRHEBBOH KRR ALET LI LBENEET L LEPHTFHEEE M
Beond, [tro] TOEMITEYD, Rwisy =048L003 LFMmT2xL0T, HLOKET
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AFE R HRBEEIMMAERI pOFERELAFTHDOI. (FER)

% % Tk
1) JAERI-M 5866 (FE®mBE LI Z4EHE, N1 6 p.170, (1973)
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0=’ R 10 TS o33 R ) 5
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Fig.3-2 Dose sensitivity of Fig. 3—-3 Neutron flux sensitivity
detector B. of detector B.
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thit P BEA A OKBE FREEEBHCHAT 203, TS OEBRP L O RIMES
AEERLCHMMT AL ENS D, T O, MORIREIA O REA RIBICRET 5 AR
kAR L,

FEHORBOKRSIVEMNZVERERZELLTL, bR PLZz0EHHOEF
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NIT 180 CH 2R D OEERECBRL XVOEDHENETLHFMNORB us KD 5.
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+ 4, BHEPHREECEFIETFoOFAOd BN E, dpod x5, EDHEEAD
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D¥d=d, —dy RAE{ S, HEPHEH—RBKEL~~VvOEELZAINITdR/NELE,
Lal, BEPHERRENROBRELVAAVENNCEHRLCH S SdRREELYH, &
NEBABTETREL, CREHCIKEBERPOIL O DERMBEEMOHRE ui,_ 1) P 5
U(y) O TEDL, y=d—us#HEBT2, cosE, HEPHBy >R IRSIER, v
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HMC Nol1213 (1975327)
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1) JAERI-5021, R#B%EZLEELOEE, Nall, 107~108 (1969).
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IFANEF-CEORMBREBIURBAROHTAVITUR 5o
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%Kﬂ%ﬁm4%mémﬁéﬁﬁtg®?5é”omcsﬁ%b,”m 1 EDREE A MO
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1) #E7kfEE : private communication, _
2) W, F. Miller, W. J. Snow, ANL-—-6318 (19612),
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2 E3H :
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LRGLLOBLETHY, TO-DORBLLT, TTURKRS ) BRRLTVBLF = 4
AE-RBIURFEHZ ALY —SAETENATRAERAB AR =4 HH b, COFHFROD
E= A DA T ZAERWEKE, RTEHz 2 F-0EERELOBGRZRE L oo
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L, 30 COREA2RECERTILDCSERNATRERARELZ KD L. COREEL
BMEROEEL, FESNLIEREOMSGEICL - TRESEBCLEAS S, B
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ERLEANEEZ NI T 2ERAREEZH L ESRTEH T A0 F 12 005~25MeV
OHBEXFHRICHG L TLT 2 0ZUAORETHET LR ESTE L, CHRBEEXRTRICHT
LBETHLD, MICEBILREZ v /D OoRBINIBEE»CORFREMETRL L, K
FHREASOBBBFEINIBEEO 27 PLIEHLTHELLEE, Y0¥ - 402
MBLINTRDLCENT &, NATREFRBER, VaRvr2BEHLSHE IR EEK,
FELTEWF s YA I TREC KT 28R ERE AT T RBEAOGBSE®E TEF
FHTALF -ZRMETSC EMTES D, (Em)
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D) &A, 8K BEARRTHFERE, Vol 15, 509 (1973),
2) BA, & M, TE:RTAF208aB42 (1974),

=173 —



JAERI-M 6224

3.2 5 M &

Body Radioactivity

The following were studied: (1) A simple method of determin-
ing gross alpha activity in the urine, {2) Performance of a
scinticamera-type lung monitor, (3) Biological dosimetry for X-ray

exposure accidents.

.21 @ B
BEEOMENO T 7 F= FLEAWEDCa « Mg U vBRIEEBICIL L &4, EhEX VT 7
Ve T NACREL, Fofta —HETAIHERELFELOVWTOBRETH 5. AR
ENERICH: -~ THELEBRF -2 52ERICIVRD T L, HHQEMPICHLELLY 7
VELR TIPSO ADEBRSIUFASTREDCL DD ¥ F 4 4 7 €= 2 O¥REICHE
T EHETH b, DENELERERDIz. AHEORAKOES, A OWBEES KH MK
o) v SR ORBERBERERDP OHET S, VOO IAMFNREFNEOMED—RT
BT, AEFRXBHBIETLIF-2ERLTVSE, (FH)

.22 RPoe7 A7 rHSECHBERUTESR

RBhoT 7 F= FLEA 7o MEFKREBOTHEL, a T 25> SR ET
o T&pd, CHOOTENFRILBEINLIORRERELONTOALISITNREFEL LSS
QTMU<,ﬁ%KE&bTW5%-NMUV@ﬁ%%KﬁmL,C@%ﬁﬁﬁ?zty4ﬁ
MICREINIEDOTHLTEDH -, 2ORD, (1 ToF=FLEDCa Mg V v B
A DI, () T /F= FAEELTLACa - Mg ) YERIEHKBOBER, KOSRHL,
LT NT7 y HEEOCBBEEEOBREE RS,

PullV), (N}, Am(I, UWVD. Np(¥), (VIic—>%, Ca+Mg ) YERIEIE~ QIR L ER
O pH, HBOBE, £ETENHNO,, BeoFRHLELOBEEHE 7, CORR B
HIC B Th-ThCa-Mg ) v BB BAaAERT oL cnonEoELR, BIZRETT S
AT AR, ABMOBRYOETEOERICLL, HBERNO pHRBRE 72, THD
L R BRHEETRE - THRMER O AERER TR, pH3 ~4ICB 0 THRER® £l
T S ALIc s, RIMBAT SO OREBRCS T 2BRERI, pH T~T5 B TA
Boit, T/F=FCad Mgl vBEOEY b ST 2> TR Ca ZRVT
ERBTH 5L,

T o F = FARELTOLRED Ca Mg ) vEBEEEBOREHELLT, A ¥ T 7T
SRR, CORR., H5 Aty 4 FEOEA LB EDENE SRk, PERICHEL
FUBOaRHEESFOTIHMTI2CEEZRILAKR, aBOHORNEB EAZHNLD
EHEEN, COT 22, aRBEHAOL Y OBZMORABAETOILENLVLILTHY,
S LESME A AN CRL T2 EARLTV B, FHIEONTRIESSERIERTS 5,
(FG) '
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MmEE (bme) ORBE R, XBEBLTHOTHE7 v F—4 (BB 30cm, & 315
mDEITFLVERITEICORKEANLED) hTTE -7, HEEHR, &
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mEas b o B EERREE +RREEAORERII L0 r BRET0002, 257 BHET
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33 7 XF %

Radicactive Aerosol

Concerning the radioactive aerosol monitoring for LMFBR, detec-
tion limit and applicability of the method of sampling radioiodine
in the radiocactive sodium aerosol by an arc discharge technique were
studied. In the test with uranine methylenme blue particles, the
particle size-deposition characteristics of a size-gelective air
sampler developed at Harwell agree with the lung model deposition
curve within a factor of two. Performances of the outlet valve and
cartridge of a respiratory protection mask were examined. Leakage
at the outlet valve is less than that between mask and face. Optimum
design of the filter paper for respiratory masks is discussed.

3,51 M =E

EEFICET AREHFRE2 Y yOEREOVLTR, BAKF Y YA T o ROK
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by mALBMBIOEONBRED, AR F ) AT o vhZE TN AHMEBORHEE
SoRORERES LY, TREABICT A EEHE L,

iﬁ%fﬁ,CQﬁ&ﬁﬁmT%%fFU?AI?DfWQEEﬁﬁ%T—7ﬁ%K$Dﬁ
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1) AR SNAZEZBHMEESEELA00 TR 2RERHETHF I YA T o/ vEY
vy v AE, 10 g Nased Air IFoz 7oy rBECHLTIvROSHBE
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pr sy FORBEIUE (2x10 " aCi/cd Air, CO35 M IOBEERLXI0
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J. Nucl. Sci, Technol, 11(8] 345 (1974)
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FHOEEEHESEI - M)y VAR s TV A2FHOoEBOoREE T, €0MEIZ 140~
87 0ct L7 DIFEHORAMEILAEIKFELTVE, (3) FHARBE T 5T LTI TER
PE—ICEMABBLEORSBEL, 003 LEEESROLALEBUHREEL B, O
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3.4 IRIE K& HE

Environmental Radiation and Contamination

An NaI(Tl) gamma exposure dosimeter with lead shielding for
natural gamma-radiation from ground surface was developed, and its
field tests were performed. The apparent contribution of cosmic
rays measured by an NaI(Tl) scintilation dosimeter was studied with
the data of cosmic-ray measurements at sea surface and at altitudes
up to 10 km. continuous long-period measurements of the fluctua-
tions in vertical wind wvelocity were made for each season. The
quantitative determination of 137¢s and %%o in large volume samples
of seawater was studied .in coprecipitation method of ammonium phos-
phomolybdate and cobalt sulfide. Analysis of the air dust for
plutonium was studied in solvent extraction, electrodepesition and
a-spectrometry. A computer code for evaluation of the environmental
dose due to an accidental release was prepared, and the subcode
STDOSE was revised. The gamma exposure.in fumigation was estimated.
The horizontal distribution maps of concentration of radiocactive
liquid wastes in the sea areas off JAERI were made on the basis sea-
current data. The population doses due to radioactive liquid wastes
via sea foods were estimated. The vertical diffusion and deposition
in coastal seas were investigated.

4.1 @ B
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Fig.3-4 Correlation between roentgen equivalent (<3
MeV pulse height) and counting rate of high
energy pulses (=3MeV ) measured by 3% x3’
Nal(TZ) DBM scintillation exposure meter
at high altitude.
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Fig. 3-5 Arrangement of scintillation probe and
concave Pb-shield for reducing BG

gamma radiation.
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"Fig.3-6 Records of exposure rate and count rates by two

channel system with Pb shield.

(1) Total exposure rate, (2) Count rates of gamma rays more
than |. 65MeV, (3) Exposure rate of notural radiation
obtained from (2), {4) Net exposure rate from nuclear
facilities ((1)—1(3))
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Fig.3— 7 Diurnal variations of monthly mean O
in January and August.
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Fig.3-8 Median values of furbuient intensity for
Pasquill’s stability categories.
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1) G. T. Csanady ; Turbulent Diffusion In The Environment ., D. Reidel

Publeshing (1972)
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Fig. 3-9 Exposure rate under inversion as a function
of down wind distance.
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Fig. 3-10 Exposure rate under inversion as a
function of cross wind distance.

— 187 —



1
|

JAERI-M 6224

.46 HHEMENLLOr BHBREHE DS/ L08R

RGP T BN KM BERERERCLIARFARERTOWEREE, FR~OREHERK
SRR HBETHLBREFEO O RESEEOHER, BESTDOSE iwloTin
PHTND, COTFa s S AR NXFLOBOMBKRET VES &LIC, BELSKRE N 5 HH
HEHSOr BEGBOHEATN T b, stRECB O TRABNMLUAREBETHEICT S
nTED, HHAEEmBEADC 2 "OBEACH EREFL APV TRBIGZEERTEIATH
Binotre FORHIC, RELRKEBSHHSICHELTAREFVEAREPRUNLTERELES
HhFH oo CHENLTHDHIEROELERREZTE » o
BREMAKEAEFMMAICH 2 i, BTAHE (X&) 087 2Tl A~OREHRE
€52, Fig, 3-11 Da, b, cO3Fr—2BEZSNDE, RIPCoEEEELLFmM (Y,
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Fig. 311 Contribution fo exposure for some receptor
—cloud arrangements.
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2 E |
1) Kazuhiko Imai and Toshinori lizima @ Assessment of gamm—exposure

due to a radioactive cloud released from a point source,

Heal th Physics, 1970, vol, 18 pp, 207—216

2) AR, M BYHEROLY OBEFEERDT HEEME

3) George E. Chabot, Jr, and etc, : Notes on.-Buildup Fact.ors and
Utili zation of a Power Function Analytieal Representation of the

Buildup Factor. ., Healtr Physics, 1971 wvol. 21(Sept,) pp. 471—-474
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L5 0gaMA, 200ERESTZ, UBESUEBERTL2ITHRELA®, LBBKI Co ALL TH
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TRAELETF— 20BN BOBTI3IMEE I - FEARANWTIT N - TED ZoBIFI3MoRE &
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Ltrts»T, AFEHREFAREREICBELABETS D Sk~ s EsEED
ST HFEELTORWAEZENTE S, (EH)

Seawater (50£4)
Make to about O.06N by HCZL.

Add carrier Cs 100mg, Co 3500 mg

Fe 1O0Omg and Mn 100mgq.

Add 50g of ammonium phospho-
molybdate

Stir for 20 min.

Centrifugalize after decantation

e - |
Sup PPt
Add cone. NHaOH 200mi | Dry and weight.
{pH78) ‘
Heat to 90°C Moke counting sample.
Add cone. NHgOH 100m|
{pH~9) ¥-rmay spectrometry

Add 50q of thicacstamide | by Ge(Li) detector(®Cs)

Heat for 2hrs with S0~95°C,

Stand to few hours.

Centrifugalize after decantation.

-

Sup bppt_
Discard Dry and weight

Make counting sample

r-ray spectrometr
o]
by Ge(Li) detector (" Co )

37 [-1¢]
Fig. 3-12 Procedure for analysis ofI Csand Coin
seawater

Table 3-1 Recovery of 12705 and ®%Co in sea water

137CS 60C0
Added activity 46.3 pCi 46.0 pCi
Analyzed activity 49,7 pCi 44,6 pCi
Recovery (%) 107 | 97
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Fig. 3—13 Analytical procedure for plutonium in surface air.
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1) T. Imai and M. Sakanoue : J. Oceanog. Soc. Japan, 26, 76 (1973)
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Fig. 3—14 Cumulative frequency polygon of M.
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Fig.3—15 Grain-size distribution pattern of the shelf

sediments off Tokai— mura.
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Fig.3-16 Seasonal mean distribution of chiorinity in

surface water off Tokai- mura (Computation).
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Fig.3—-18 Flow chart on the estimation of population
dose through the food chain of marine products.
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3.5 HEEREHORIEBNS

Radioactive Waste Management

A laundary method for the protective clothings contaminated with
radioactive particulate matter was developed, taking consideration of
easy treatment of the liquid wastes after decontamination. A large-
scale test apparatus for leaching of radiocactive waste—cement
composites under high pressure was installed, and its "cold" opera-=
tion was carried out. The properties of a polyethylene - spent ion-
exchange resin composite were examined, including irradiation effect,
weathering resistance and absorbed dose; they were found to be suf-
ficient for its practical utilization. Leaching was investigated of
Cs from the vitrified product of high-level radioactive wastes using
zeolite as the raw material. The leachability was comparable with
or even better than the known boresilicate-solid.
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