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Activities
in the Division of Health Physics and Safety

(Apirl 1, 1966~March 31, 1967)

Preface

During this fiscal year, the construction of facilities was carried out mainly in the Oarai Area,
where radioisotopes facility was almost completed and the JMTR is expected to be in operation at
the end of the next year.

Conversely, in Tokai Area it seems that the installation of new big facilities was almost finished
with the construction of the FCA. At the same time, the installed reactors and other facilities
were going more and more into their steady operations. Radiation work was performed under
higher radiation level, accompanied with the repair and modification of the reactors. The increased
possibilities of contamination and internal exposure should also be taken into account more carefully
in the production of radioiodine, in the operation of fuel exchange of the heavy water moderated
reactors (JRR-2 and JRR-3) and handling of plutonium in the special laboratory and plant. The
amount of liquid waste in middle grade and solid waste were doubled in this year, as well as the
number of decontaminated protective suits and various samples submitted for measurements.

Under these circumstances, annual statistics of personnel exposure for external radiation gave
the results that the average exposure and the maximum integrated exposure durin,, the year were
both about one half of those in the preceding year, and exposure in the finger tips was negligible,
which was anticipated as one of the main problems in the protection from radiation exposure. Contami-
nation of floor and air also, and consequently the abnormal internal exposures decreased. In ad-
dition, from the view of general safety, the frequency of injury and damage of personnel and the
total rest time to the injured personnels counted one half and one fifth respectively, compared to
those of the last year.

These results, we hope, indicated that, besides of the improvement of safety organization and
enhanced understanding on the safety, by each personnel positive countermeasures prepared by the
Division were adequate and worked successfully to the circumstances.

In order to describe and inform the activities of the Division more clearly, we tried, this time,
to take up “Radiation Safety Technique” in the classification of the same grade of “Operational
Radiation Protection” and “Research and Development”.

The term “Radiation Safety Technique” is quite immature. It implies the technique closely
connected to the operational radiation protection. In this way, we hope to emphasize the important
role of “Radiation Safety Technique” in the safety business, side by side of basic research and de-
velopment. And at the same time, we intended to culture and establish the content of this concept.

The report was tried to be described more briefly and clearly than ever, and this resulted in
considerable decrease of pages of the book. We believe, nevertheless, the quality of the content
was improved.

As Dr. K. Z. MORGAN, the director of Health Physics Division of ORNL, illustrated, health
physics can not develope successfully along with the progress of neclear industries, without achieve-
ment of four essential elements: Administration, Education and Training, Applied Health Physics
and Research.

From our 10 years’ experience of health physics, we might say that the first 3 elements have
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more or less been established in our institution. From now on, we have to go on their improve-
ment.

But the research activities have not been satisfactory, in spite that there were performed some
outstanding works by our people during the past.

We expect, therefore, to encourage the research activities for the sound progress of nuclear
industries in our country and for the contribution to radiation safety in the world, on the true re-
cognition of the important role of research and development including “Radiation Safety Technique”.

May 1967

S. Saxacisar, Chief
Division of Health Physics and Safety
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provided useful results in the field.

lishment.

Organization

The division, reorganized in 1964, was altered in 1966. With this new organ-
ization, research and development were carried out in health physics and safety,

A safety section was set up in Oarai Research Establishment. The section
will perform all duties excepting personnel monitoring, environmental radiation cont-
rol and radioactive waste treatment, which are handled with Tokai Research Estab-
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the institute may not suffer damage.

manual, etc,

Operational Safety

Safety Control in 1966 was founded on the following policy:
1. Control should be done so that the public living in the neighbourhood of

2. Prevention of personnel accidents.
3. Line’s responsibility for safety should be emphasized and each personnel
should be urged to have safety consciousness.

The following items were emphasized as the concrete performance of this policy.

1. Safety inspections of construction and reconstruction of plant, operational

2. (1) Standardization of safety control.

(2) Standardization of equipments, instruments, etc.
(3) Making out the manual of standard operation.
(1) Repretion of safety training.

(2) Editing and issue of “Safety News”,

4. Emergency program in large-scale accidents was planned and trainings of emer-

3.

gency corps were done on the basis of the program.

The success of these concrete performance is inferred from decreases of labour
accidents, average exposure dose and maximum exposure dose.

An emergency system was established, on the basis of the emergency action
manual, in a fire accident in the pulse-neutron source room of the Fast Reactor Lab.
(PNS) in September and the emergency corps and other correlated blanches acted
promptly and properly, and damages could be minimized.
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TABLE1-6 Table of applications to the government for
various permissions and approvals
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TABLE 1-7 Number of accidents (except personnel incidents
in JAERI (Apr. 1966~Mar, 1967)
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Fig. 1-1 Statistic of labour accident
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TABLE 1-8 Safety training courses held by JAERI
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1.3 RFFRELUHRELBLEOER

Reactor and Laboratory Monitoring

The activities of Radiation Control Section are summarized for the year as
follows ;

(1) Radiation monitoring was extensively performed in the large-scale radiation
works under high exposure dose rate, for example, maintenance work of hair cracks
produced on the inner surface of the pressure vessel cover of the JPDR. In the
all radiation works performed, the exposure was adequately controlled and kept
below the pre-planned dose.

(2) Design, fabrication and performance test were made for the airborne pluto-
nium monitor with Csl crystal as a detector for @ spectrometry and the airborne
iodine sampler. Advantages of applying orthonormal expansion method to the rou-
tine neutron dose equivalent rate measurement were examined at actual radiation
fields. Size distribution of radioactive particulates collected on gummed papers in

the hot cell was investigated by means of an autoradiography.
(3) Unusual occurrences of the radiation exposure and radioactive contamina-
tion, etc. were summarized for the 10-year period.

1.3.1 ¥
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- B Whole

50 - Partia] | ©XPOsure
M Internal exposure
Air contamination

20 EEE8 Skin contaniination

[T Surface contamination

Number of exposures and contaminations

1.3 BFFBIUMESRELOsm 15

Total number of unusual
occurrences

R

9
7y B 1
1 1pxtl

61

N1 i H
62 63 64 65 '66

Fiscal year

In the figure, events such as surface contamination, air contamination and internal exposure involved

simultaneously in one unusual occurrence are classifi

ed respectively.

Fig. 1-2 Unusual occurrences summarized for the 10 year period ending 1966
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Fig. 1-3 Unusual occurrence frequency rate and person-
nel engaged in radiation worlk
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Chemical engineering and mechani-
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28
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31
32
33
34

35,

38,
40
41
42
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4
45
46
47
48
49,

Maock-up test building
Experimental facilities building
Reactor research building
Computing center

Van de Graaff building (5.5MeV)
Van de Graaff building (2 MeV)
Machine shop building
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Ceramics laboratory building
Metallurgical research building
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Irradiation research building
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52 Decontamination machinery storage 74,
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55, 61 Deflation room 81
56, 63 Cooling device tower 82
57 Combustible warehouse 83
58 JRR-4 building 21
59 Experimental preparation room 85
60 Disposal tank room 86
62 Fuel storage 87
64 Utility facilities 88
65 Liquid natrium laboratory building

66 Water tank

67 Fluorine laboratory building

69 Plutonium laboratory building

70 Decontamination shop building

71 Liquid waste ponds

72 Waste disposal plant

Fig. 1-4 Location of building and facilities and system of drain and water supply
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(d) ®Co | 4 = rF—-—7%
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(f) mysrs_ o iﬂ?vﬁﬂ—i,7¢$7b§,&i7$,B,BJZH%LZ&%,W,%#L{&&
(5 MeV) 10-12, 14, 28-30 BE, #~4 v b%, HHEEEEE PEFRIGAE
(8) ®vo797 BENPESHAARMHID A
(h) # H & B = USRS, XpERs Xans
(i) B # £ 8 = BHERSE, r—7=
Gy v =7 v 2 HEE, MEEE, 2—4 v V&, Tuv—=, BHAEA
() B % &% BB = FISANARE, KGEHBESE, 25 —FHiEmE—5
(DR F 5 & 118 £52
(m) JRR-3 FrRR i
(n) Fub=vopFEE Xz (14 55
(o) JPDR HEAROMA, R
(p) B B 2 # 0 XipEs, s B
(q) JRR-4 HELFEER S B MM Y
(r) FCA PNS =
TABLE 1-13  The temporarily controlled area
= B i i
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(b) & £ # W HKEEDH=
(e¢) JRR-2 EERHEfE
(d) JRR-3 BEARESE
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AZE, SWHESE, VHHERZE, Pu ZRE
(i) BEY b m B T Cry ARy F, AL NVEEENERE LU TS OBE, AREHIELE 2 0FT, i
@@@§%3$Uﬁmﬁﬁﬁwﬁﬂ,ﬁVNWEMWmﬁﬁmm%ﬁmim,Iv—fyv4
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1.3.3 &
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TWa. ZOHRIE, BEEORNRA, FRichi--T
DOFHHP BB ORI BER & LT by CHRERLF
— 2 Th5.

CZTREIDEDLNSE Rl 0&, BEIFEREOR A
WWEDRFBICH IS > T E A EEBOKE L~ iz o
THET 5.

(a) BRFFEEOHSHE L~

FEH T TR SN TR DU L ~ovid, 2R
HBOFHEPEBOA — v — b~V EDEB T S
POETNS >1cds, FERDOEHS 5 VIIERENE
EEd B3EHTIR 0.5 mrem/h DIFCH -7

F-FEnh OB SRE (R rv—4) BELK

B

5 —

BRSO BSE OB AS I LTO B3, MEiRE
POBEHR L ~NVBEKR Y PHRECERER 7 1 &
WIS, 2hi, B ShFmHoEay
MEKPICERSNI D TH B, T TICHE A
TR EHEV b T
KBREBEOFHK L LT}, JRR-3 oBERRHSEE
(LHTL) 2% 5. ciid 1967 4 2 AHSBE LI L
B, HRERMOHBEYERIZ 20 mrem/h icir 2 L
LAHOWHolctcdd, AELEDIYI Y~ b Tny s
BETERK SN, Fig. 1-5 K 2 DBMBERAH A TS
JPDR @R IIb DR T & e This 0 B L~
NOLTAHBEN. F—ErPawF vy —REilicon
TRITICHREPENLBVTH 2. = DMMEBADT
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BE1S & DIAHER L~ h LEEE L 1=,
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0.2% Sound proof wall Side face of the reactor
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Vacuume pump

Concrete brock

19

x0.15

Control panel [

x0.1

Reactor

X164 Container
rd

~ — 10 line

| Ion- exchange ——
1 column

Reactor room column

Magnetic Compton spectrometer
X : measuring point; 1m above the floor (3%surface of the equipment) Date: march 17, 1967

Fig. 1-5 Radiation level (mrem/h) around the liquid helium temperature loop during 10 MW operation of the
JRR-8 (Background radiation of 0.08 mR/h is included)
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-~ Ix 70)(() .o Fig. 1-7 3BB[R BN T — B O BURER L~ 2R3
e - : LT, 41 vaFTE=sKERY4 vYOBAZES &
1,200 .
o . . TABLE 1-14  Radiation level in the controlled area of metal-
" X . ‘. lurgical research laboratory, ceramics research laboratory,
: 2,500 1) laboratory building No. 1, 8, and VDG.
[+]
S . BE & | BF i s = 4 i %
0o’ 17,000
. -'.x300 p X BEEU | RIK|max 10mRh | w3, Ry
Bl Lo JWE | B.G I
R T X <0
: 18,000 . 273v2 | RI |max. 10mR/Ah | w35y, mSsk
B et %= | B.G L
700 L #5155k | R 1 | max. 100mR/h | ®Co wire .
X x x |- ~2.0mR/h 7Y TS —RH
N L 30, 800 1100 1000 [ BT (%
10 70 500 * . FP, %Co, 1¥Cs, etc.)
1. BJARE | max. 0mR/h | ThOzferh 1 5 a4
50 o0 o ~5.0 mR/h R
e .. _ ZA¥H (U, Th)
P P <0 Eg‘é max. 250 mR/h | SEEALEL (FP)
L e el T REBE | omRh | m@mnTy
Measured on Feb., 7th, 1967 B 2UHEH | EEAE | max. 10mR/h | RGN
P f reactor: 0 MW ~ TN 7.
xofvgegsured point 1 m above the floor 0. 1mR/h REREATG
unit: mR/h VDG 5.5 MeV M REL L
Fig. 1-6 Radiation level in the clean-up demineralizer 2.2 MeV
room of the JPDR )
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(Measured on Apr. 3th 1967)

: Reactor operated at 41.0 MWt power

(Measured on Nov, 22th 1964)

Fig. 1-7 Radiation level (mrem/h) in the enclosure room (basement-1) of the JPDR
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E&3ERFE
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TABLE 1-15 {T/RL7Z. 3 H CORICRINTORNE
MTREBEASERFELRBRE LTORL.
AR 7S - 72 BRBIZIEEERE & ARk °H, ™1,
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Fig. 1-8 Unusual contamination occurrences during five

years ending in 1966

TaBLe 1-15 Examples of air contamination in the controlled area
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BEDEVALVTRSZH, €53y 7ETIOWER7 —
N, IO XKRY 7 v icks EY, BERABRSE
AHR JF% KD Th of# LcBinshshEEmic
HD5M, ERMILSNEE EMEICES ETICW -T
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W, ZOMOHTIRIZEAEHF R, BLRLTHE
DR BIREEI N TV S, (LK)

(4) ETFERL Lot tERE L UHX*
ERXB» ORIV 7408850 AEC 7 4 0
F THFALEZOLEERE» SBACIUET 3. Ccotkg
DE=ZY Y IIIHMBENIZITE > T 3.

(a) HhHEER

TABLE 1-16 (T34 3 ERD B EEM Sl S 172 RI
B|ERY. 1966 FEICE T AEBE NSO N E T
b0 RIEBTETHS. CRIBHHER & REEE
ELT B 0B TS i b 0T, BiE
BRI LTETHWIML T3, 1966 4£ 6 H &8 Aic
Hotc BB LT TD VI Dl e v ORRIC
PERSRERBOKEBIC X 3 b 0 2R T 1T 2~30 mCi

* RBENOFFGRE, 1 BEEOBKEE B X O
RICOVTH, HHRETER No. 9~ No. 10 BJA.
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TABLE 1-16 Yearly amount of radioactive dusts exhausted

from facilities (unit £Ci)
T Fiscal year
TT— 1964 | 1965 | 1966
Facilities T
Laﬁggtory building No. 1 (east 18.05 0.84 0.24
Laboratory building No. 1 (west 12,02 1.2 9.49
side)
Laboratory building No. 8 (east
side) 15,8 89.1 20.3
Laboratory building No. 3 (west
side) 6. 43 0.2 0.4
Metallurgical research laboratory | 8.7 0,34 0.05
Ceramic research laboratory 11. 22 0.33 0.06
JRR-1 7.19 8.6 0.48
Hot laboratory (main stack) 42.37119,297. 7 4.7
Hot laboratory (sub stack) 0. 41 0.18
Experimental facilities building 14.75 0.7 2.75
JRR-2 4.01 5.5 [2,067,92
RI pro luction building 250.2 | 257.2
RI production testing facility 9.1 | 53,306.7 |60,907.0
JRR-3 13.8 1,147.1 18.27
JRRA 6.0 5.8
Pu research laboratory =
(middle level Ay) 2.3 0. 98] 0.52
Pu research !aboratory
(middle level a) 0.31 0.21 0.11
Pu research laboratory
(high level Av) 0.59 0.81
Pu research laboratory
(high level a) 0.14  0.53
Fuel processing .
development laboratory 5.3
Fuel reprocessing test building 1.16 3.7 3.9
Waste disposal plant (low level) | 7.77 0. 77, 0.21
Waste disposal plant (middle level) 0. 04! 0.29
Incinerator building 0.79
Decontamination shop building 4.28 0.06 0.03
TCA 1.1 0.61 —
JPDR 37. 65 27.7 1.04

ThotcEBbNd, Lich-> TERIEERD L DI
HHZBEEEROMINCH LT 1 V2 ORER L,
RO ES S VIR RBLOMENICH B &
WA 5. JRR-Z2 ool RI BAwI4EEICH LT
BUTWEDOREEEH Farthicd T h T 3 3Cl
DMy RISICK-THETS ®CliIck350ThH 3.
s 2mC 09 6#H 1.8mCi 3zo *Cl TH
A5, TAUITEAE (37.3 min) TH B 1o, HEFHK
D7 Vv, tavol#EdRBRtIERT 0%
2T, THRLHLEERHRI IRB L CRELLESE®RE
ENKW. Fy b IEL SO RI BREAEED L S
i€ UO: A7 &S X3 BB fEEnTieb
NP el DiCBE L. 2ooBRBIc>Tid &
CICRIEEEB XSG ED R ERigh -7

(b) HE#H Z

TABLE 1-17 |TBE MO EEZEER L SO H R
E%/R9. JRR-2,JPDR it & i3 T ino 6 hs
HAoNBH, THREEUTEERBRE, T &ic
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k55D THB. BEELLTIE JRR-2,-3 BXU-4 ¢
RERHEER PO A, JPDR CRBEEED © ¥ k-
NipoliEs 5 FP ##2D Xe, Kr T4 3. itk JPDR
TRATTAOREEMRBIEMLTNE Y, chizy
YE—NVPEPPREL W B TRIZOMEE L DR
T3, (k)

TABLE 1-17 Yearly amount of radioactive gases exhausted
from facilities (Unit Ci)

T~ [l year 1964 1965 1966
Facilities\
JRR-2 3,336 2,379.6 4,956, 9
JRR-3 174.5 934.4 1,000.4
JRR-4 0.13 0.16
JPDR 15,6 144, 2 559. 8
Hot laboratory 0.9 —

(5) BRFFEELEoHokbhoimsieyg

RBMRFICENT, BREENE LT —BHkE -
RGP Sz RIBENL, 20.2Ci (Fi4EEF 0.7
C)CThHoke. TS5 b—fthkEnizd DIz 0.2Ci T
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Fig. 1-9 Total activity and total volume discharged from
the retention tanks installed in each building
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Fig. 1-10  Activity of low level radioactive liquid waste
discharged to each drainage

TABLE1-18 Total activity and percentage of liquid waste
discharged from several main buildings

\\:aa — ik Inom g A
@E\Rlﬁm& % |RIftmCi | o
Ry b5E — — 154 0.7
JRR-2 73 35 18, 769 94
JRR-4 47 22 — —
RI St — — 300 1.5
BEsEiinmg 12 6 711 3.6
JPDR 73 35 - _
HHEHTast 209 100 19, 986 100
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\\\Operator Process 1 Process 11

Parts \‘*\‘ A B C D
Head 4,5x10% | 3,5%10% | 2,2x10° | 4.9x10*
Right shoulder| 9.0%102 | 2.1x10% | 4.0x10% | 4.9x10°
Left shoulder | 1.0x10? | 1.4X10% | 8.0%10? | 2.1x10*
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Left hand 6.3x10°% | 3.5x10% | 4.7x10° | 4.5x10*
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and iodine activity leaked out from the disposal tank
installed in the service area
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Fig. 1-15 Radiation levels (mR/h) in the heavy water pump room of JRR-2 after heavy water was dumped on
15th Apr. 1967. Figure of the upper right side shows exposure rate as determined by glass dosimeter (measured
on 24th Dec. 1966). Gamma exposure rates were measured with an ionization type survey meter at height of

1m above the floor.
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Fig. 1-17 Variation in external dose of personnel working at the JRR-2 from 1961 to 1966
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Fig. 1-19 Distribution of radioactive concentration of the pool water at JRR-4
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Fig. 1-21 Radiation level at the inside of core tank after
core elements were removed
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Fig. 1-22 Radiation levels of core elements
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Fig. 1-23 Radiation level at the inside of the cap of the

JPDR pressure vessel (Taken out from the
vessel) Date, Feb. 27 67
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Fig. 1-24 Radiation level of the liquid waste collection
tank (Cleaning operation of this tank was carried out
in this field) unit: mR/h

TABLE 1-20 External exposure recieved by workers of
contractors during the overhaul work of the JPDR
(from May to Sept. ’66)
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i s "
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D A — sk — 4 170 430 120

41 #m#% Lip Seal @2cift 4 110 240 60

%%gagiEEszﬁgg%EQ)Pq 51 410 {5,750 | 113

z o b 13 60 | 285 22

&t 90 410 %8,295 92
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Fig. 1-26 Distribution of exposure rate from the surface
of the core spray sparger and feed water sparger to
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TABLE 1-22 Radiation level of the TCA reactor room measured by film badge (Operation; 90 W)
Horizontal distance from the core center
81 mm 950 mm 2000 mm
Height from | ~ Height from Height from
Direction the center of é’;‘:ﬁ“te Neutron flux the center of g:)as??;e Neutron flux the center of ((i;:sme Neutron flux
the Egla;)tor (rem/h) | (n/cm?-sec) the Esigor (rem/h) | (nfcm?-sec) the E‘gﬁ;:)tor (rem/h) | (nfcm2-sec)
+25 ws || +30 13 | {GIID 40 — |{ =
X-axis 0 3.3 {( - 0X109 0 14.3 {q ox100 0 4.4 {0 10}
o5 69.0 {( S3X109) g 13.5 [ 0.9 10° —50 — { —
S
+25 7.5 | {1OXI] g w1 G311 4s0 29 | {1 3%100
22.5°
I (1.2x10%) (1.0x10% _
from 0 0.5 | {0:2% 0 15.9 { T 0 3.0 | {0 a3100
4
_25 58.5 { (8.0x1091 g 143 | {  Txee —50 2.3 [0 ~10¢
+25 5 |{ — +30 0.9 | {GIXID]  +s0 29 | {1 Taoe
45°
. 0% 10%) _
from 0 73.5 0 14.1 0 3.0
X-axis [ o ] { 1.3x108 [0.6x103
—25 61.5 “llxM) —30 2.3 {10xm3 —50 23 | o Ix10e

1) ( ): Thermal neutron

2) Neutron energy: 4~5MeV

3) Gamma-ray film: Fuji gamma-ray type 3
Neutron film: Kodak neutron type A
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1.4 BABEHREEOSHE

Personnel Monitoring

Personnel monitoring was carried out as in the proceeding year. The annual
statistics of personnel exposures are given. Average annual external doses decrea-
sed to 31 mrem, one-half those last year, and the average annual dose per exposed
person was 142 mrem, nearly equal to the value of the last year. From film rings,
only one was found to have been exposed on the hand to high-level radiations.

The procedures for the control of internal exposure were the same as in the
last year. No internal contamination was discovered by the routine urin analysis,
However, by special examination of excreta, some contaminations were detected in
20 personnels. Fortunately, the doses were far below the permissible levels.

The whole body counter was used for 55 persons who wanted to be checked
once a year. No one retained any y-emitters other than the fallout 1¥Cs and natu-
ral ©“K. Iodine-131 in the thyroid was checked for the employees who engaged
in the I production. The levels of the *1] contamination became low as compared
with the last year. Some experiences of contamination with 1!, ¥Cs or FP are

illustrated with graphs.

1.4.1 f&

ARBESRBEOEBEFERRIEB D ERB SN, 44
BiZo\WTid4 s, BRHERLLICEL ELVERIE
DOREZESNII. TEREEREIIE « DIBNOMER
ZIR LT, SEEFRREMIEL, &2 ITRAK
TOTT ALy PEDB OISR MED 14
MO IIVELEEF @ 61 mrem (T ~T 34 mrem, -

2

TEHOREHBRE OME b, 2,060mrem T H,~T
1,100 mrem &3 LTS,

EEHREICONTIY, WR4EBDIZ 10 S mEHEp -
Dy~ DYFEZGEE DG LI -1 hs, SEEIR
1 2 DB THRHBMEE DR EHIC >V TORBHED S
Nl bickstEZZ oh 3.

TaBLE 1-24 Number of supplied film badges, pocket chambers and film rings (1966)

T~ Subject
\\..\\ Personnel Re;t?airncs%%ft:m Students r:;’{?éise d Visitors Total Service period*
Dosimeter

1175 272 104 18 329 1898 ! 1
Film bad 1232 272 113 18 476 2111 2
m bacge 1215 282 79 18 309 1903 3
1245 274 124 18 305 1966 4
3225 418 0 0 490 4133 1
3216 289 197 0 — 647 4349 2

: 3
Pocket chamber®*| oo 584 0 0 334 3821 3
3039 489 89 0 366 3983 4
121 2 0 0 37 160 1
—_— 98 10 0 0 46 154 2
m ring 157 4 0 0 42 203 3
201 0 0 0 21 222 4

* 1) April~June 1966  2) July~Sept. 1966
** Total number of chambers used

3) Oct.~Dec. 1966

4) Jan.~Mar. 1967
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TABLE 1-24 [T 1966 EFD T 4 ANy P, By b
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REREEARCRRET D H— FEEM L

L BEHITIR, FEHE 55 BlconT 10 Bic 1 @A
FBURH, WTFhbBEERE, 7. $7- RI HMERE
BT 7 2 RE W1 FE AR, BB EEWREL
THEGBEREBCI o7t HEEL DBERESHD
UBlich 3. TheBilloERoRED S bEY
DO ENIdDIR 9 #, 11-HBTh 7. WFhd
HERBER DU 1. HROIBbOWL o eBEE
TIPPHELLAMN L. GFE, HEEGE)

1.4.2 SNERIRGEOER

(1) ZaNAanNyJICEZER

1966 4EF OB DERM A SRR E OFEEH 2 TABLE 1-
25 iTRY. £BEIREE LT, XE, v BBXUhET
Al S TING. CHAREYICE LIz D3 TABLE 1-26
T, 82 CcFHoMo () KHRBRFLLOHEZ
FEOHIL DO TOEEWREREER L. £/ Fig. 1-40
3, BENOVEYERHER LR /7 AL LIZSODT
b3 PREIELUTETFHERTOBRBRIEELLT
SRR OB NICEBE0DT, FEA EMN ¥ BRICX

(2) BFyobFzrvn—[ck3E8

Ry M F =2V EAEBRIGEERBICER
Shich, BEOEEE UTHEEEIS LA UERE
DF =y VBUREEREORTr » F FOX—2DER
H#mL, EFRRERRE TORGRIEERREIEL
TiE, BEAEDRRY v b B4 — 2208 UCHERE
EILBYIREEBEDONTNE. SEERF v b TF
2 VN—BEUOEry F FYA—42531H 100 mrem %
BRI LTI 4 v brsy ShBEEER LA

AR, hiEFRIc kK BB EN.
TABLE 1-27 ¢ 1957 4ELIBEOIRBIC DU T DLER IR
MEAE X CHEBRORIERT.

i 14 HETHo1. (KB

TABLE 1-25 Statistics of accumulated dose of JAERI personnels (1966)

Number of personnels exposed with accumulated

Ser}rice No. of dose in each range (mrem) Average dose exl\goa;iéméglse
period* | Personnels | 17 gcectable | 20<A <100 [100<A<300|300<A <1000 | 1000<A | (mrem) (marem)
1 1175 995 149 25 6 0 11 540
2 1232 1093 118 18 3 0 7 830
3 1215 1077 93 44 1 0 10 460
4 1245 1113 102 29 1 0 8 300

Year** 1245 944 149 119 32 1 34 1110
* 1) April~June 1966 2) July~Sept. 1966 3) Oct.~Dec. 1966 4) Jan.~Mar. 1967
** Figures in this line are led on the basis of personnel present only in the last quarter.
TABLE 1-27 Statistics of annual dose of JAERI personnel
Year No. of . Number Ofiozzrsi?lngii erxa%ogs:g (:;:Eme;ccumulated an‘:‘ngi‘ag;e Max. dose
personnels |ty dcrecmble | 20<A <100 100<A<300] 300<A<1000| A>1000 |(mrem/year)| (Mrem/year)
1957 74 63 . 11 —g T 0 0 8 95
1958 243 195 41 5 2 0 13 600
1959 313 246 49 14 4 0 25 805
1960 488 254 195 31 8 0 30 825
1961 674 241 331 77 24 1 62 1145
1962 75 344 361 54 15 1 44 1820
1963 942 519 360 48 15 0 30 915
1964 1036 657 243 107 25 4 44 1485
1965 1160 671 299 120 63 7 61 2060
1966 1245 944 149 119 32 1 34 1110
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~ TABLE1-26 “Stafistics of annual dose (1966, 4, 1~1967.3,31)

. (y+n)mrem/&E| BT 200 | 3002100 T i
g # ;WD 2 2 0 0 0 0 0 0( 0)
i i m i 1 0 0 0 0 0 0( 0)
B i F 29 29 0 0 0 0 0 0( 0)
- B A 3 10 o .0 0. 0 L0 .00
B B B = 7 7 0 0. 0o | o o | oC oy
BmOR 2 O®m OB 7 4 2 1 0o 0 210 | 38 ( 90)
B B i
& i B 2 0 0 0( 0)
5 & B 1 1 0 0 0 0( 0)
54 w R
T ¥ & 1 = 23 23 0 0 0 0 0 0( 0
I % % 2 =% 94 94 0 0 0 0 0 0 0
T {3 £ 26 23 3 0 0 0 140 5 (47
vy btu=4 R 7 7 0 0 0 0 0 0( 0
T ¥ % 3 # 13 13 0 0 0 0 0 0( 0
REpEELEHE (D 2 0 0 0 0 0 0( 0
£ & %X F B 3 3 0 0 0 0 0 0( 0
% & x H & 13 13 0 0 0 0 0 0( 0
o4 B OE = R 43 17 11 13 2 0 3,440 80 (132)
BOE KM iR 19+ 18 1 0 9 0 60 3 ( 60)
A ik &b BB ER 10 8 1 i 0 0 320 32 (160)
BmOR O3 W 19 14 3 2 0 0 480 26 ( 98)
WA S Z 0 B R 24 18 3 3 0 0 570 24 ( 95)
H oW oH"HE B &R 2 2 0 0 0 0 0 0(C 0
A B B R B 2 2 0 0 0 0 0 0( 0
% B EF BF R 2 2 2 0 0 0 0 0 0( o
EEF Y W E 18 15 3 0 0 0 120 7 ( 40)
P EEBR U E R 10 6 0 3 1 0 1,010 101 (253)
o OB WP oR OE 3 3 0 0 0 0 0 0( 0
BOL ¥ W o OE 2 0 0 0 0 0 0( 0
REFFEADTE = 8 7 0 1 0 0 130 16 (130)
ETFFEH @m0 % s 12 12 0 0 0 0 0 0( 0
E W B Ox = 4 3 0 1 0 0 140 35 (140)
HE i 58 OB W 3 = 5 5 0 0 0 0 0 0( 0
m I P Rk OB = 3 3 0 0 0 0 0 0(C 0
FHE#R AR = 1 1 0 0 0 0 0 0(C 0
JPFDRII B H = 10 2 4 3 1 0 1, 500 150 (188)
wm ok B %W D 3 3 0 I 0 0 0( 0
I I U 7 S A~ - & < 3 2 3 0 0 660 83 (132)
7 3y 7 ETTRE 13 13 0 0 0 0 0 0(C 0
By o W o5 =2 4 4 0 0 0 ] 0 0( 0
MEBERE —-TrsE 13 10 3 0 0 0 150 12 ( 50)
i = O 10 9 1 0 0 0 40 4 ( 40)
WERIFOERE E 6 1 1 4 0 0 660 110 (132)
EnvmEg 5RO B o= 34 32 2 0 0 0 70 2 ( 35)
moH R R =2 5 5 0 0 0 0 0 0( 0
BEBEHE _PRES 8 5 0 3 0 0 440 55 (147)
O/ A - S (5 D) 5 5 0 0 0 0 0 0( 0
B H e v o2 - 34 29 3 1 0 0 240 7 ( 60)
RFYmE—RE 19 12 6 1 0 0 330 17 ( 47)
FFHHHE I ER 16 1 2 3 0 0 560 35 (112)
U I (A= A 26 19 3 1 3 0 2,210 85 (316)
WAL EUEE 16 16 0 0 0 0 0 0( 0
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TR B R (1F) IREREA Average exposure dose ( per monitored worker)

Fig. 1-40 Distribution of external exposure dose by each branch (April 1, 1966~March 31, 1967)
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(1) #EtveE
ABEREEO 2D ORRER, FEEAHO LTI
EELRBTELRLEDP -7 Tibb, EHERER
HIFEE IR, o 2jRathe, B () &Rkite, RRv 35
YOEJICDWNWT, W3 » AOHERT, ThEhE4dE
EitL, REENREOHHE, HWREORESELEE
Bidb -7 L L, XAEERBEREBRCETOEMN
BhHY, FRRAVEROEZERECREZ B L C L
e

FRER LD, FEHEREYERRIEEEOREES

TRV, FROLEYE ORFRAEERB L, o
FERIT, TABLE1-28 ICRT X S HHRERE T -Th D
b, o RIHERRE, KRy 5 YREREICE TR
CRBRDREEIC R UE LML Fifk, a4
TAHE 238%, KRRV 5> 138%, B (v) Ljkhiie 125
%). T h SEMRREOHBOFMHEI, A8
BHCHBULFETEC R o7, Chick bR
WEEAEOEHESNEREShE 13, AFF 14
Zb-fe (B () SHEEBRERE 94, FRvs5 VR
BE S £). LhL, WFhd, BREOERE, 20

TABLE1-28 Statistics of the rouiine urine simples

Figures in parentheses show the number of personnels requested to submit urine samples.
Number of the resampled is not included in this table.

— .
\\ Nuclides Number of samples analyzed during 1966
Name of laboratory \ gross B(v) gross natural U
Thermal reactor physics laboratory 3(D 6 (2
Fast reactor physics laboratory 3¢ 5(2
Mechanical strength and structure laboratory 3(D
Shielding laboratory 4 (D
Fuel processing development laboratory 11 ( 3) 1(D 117 ( 37)
Fuel irradiation and analysis development lahoratory 3(D 41 (12)
Fuel and fission product chemistry laboratory 2(1D 25 ( 8
Ceramic laboratory 5 (2 15 (D 45 (13)
Structural analysis laboratory 2D
Division of research 4 (1)
Analytical chemistry laboratory 21 (6) 12 (3) 52 ( 15)
Nuclear fuel chemistry laboratory 20 ( 6) 14 ( 8) 56 ( 20)
Radiochemistry laboratory 6 (2 25 (D
Reactor chemistry laboratory 0(D
JRR-1 operation section 8(2
JRR-2 operation section 8(2
JRR-3 operation section 13 (5
JRR~4 operation section 8 (2
Research reactor utilization section 10 ( 3)
Research reactor technology section 4 (1D
Hot laboratory 19 ( 6) 37 (11)
JPDR section 2 11 (3
JPDR section 3 502
JPDR section 4 17 ( 5)
Waste disposal and decontamination section 11 (4
Radiation control section 7(2) 1¢ 1)
Utilities and maintenance section I 20 (5
Nuclear engineering school 4 (D
JMTR irradiation section 2 (1)
JMTR reactor section 4(1
JMTR tests planning section 4 (1
Radioisotope administration section 4 (1D
Radioisotope production section 23 ( 6)
Radioisotope production development section 23 (D
Total 261 (80) 109 (38) 314 (117

¥ REMERLEELOED, No.8, 102~106 (1965)
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TABLE 1-29 Results of bioassay (routine urinalysis)

JAERI 5016

A Analyzed activity
& nuclides
Periods

Gross @ activity

Gross 8 (y) activity

Natural uranium

*Number of sample 30 (0) 63 (0) 104 (0)
Apr.~Jun.
Result <0. 53 dpm/750 m! <8. 2 dpm/400 mi n.d.
Number of sample 23 (0) 66 (6) 89 (5)
Jul.~Sep.
Result <0. 54 dpm/750 m! <14. 2 dpm/400 m] Cond
Number of sample 31 (0) 67 (1) 87 (0)
Oct.~Dec. :
Result <0. 71 dpm/750 ml <10. 6 dpm/400 m/ n.d.
Number of sample 25 (0) 65 (2) 94 (0)
Jan.~Mar,
Result <0. 27 dpm/750 ml <10. 1 dpra/400 m/ n.d.
* Figures in parentheses show the number of the resampled samples.
TABLE 1-30 Resulfs of bioassay (special examination)
Cl\?f:_a lggfsléfgefsf ?ﬁt:sz Route of entry O;)gg%tiit\;e Detected activity Internal dose Critical organ
1 2 ’66 Apr. 6 jnhala'tion & S1Cr max 1. 1 muCi in feces max 1. 2 mrem/co Lung
: mgestion ‘ :
2 1 Apr. 9 i’ll{?;laﬁon & H max 0. I mgCi/ml in urine | max< 10 mrem/oo Body tissue
3 2 Apr. 14 fﬁgi"t‘i‘i‘f & FP | max 106 Ru 2.5 msCiin feces | max < lmrem/co Lung
4 2 Apr. 28 | inhalation H max 0. 2 mgCi/ml in urine | max< 10 mrem/co Body tissue
5 1 May 18 | inhalation H 0. 3 muCi/mi in urine <10 mrem/co Body tissue
6 1 Jun. 27 | inhalation *H max 0. 3 mgCi/m!/ in urine | max< 10 mrem/co Body tissue
7 7 Jun. 29 | inhalation H max 0. 3 muCi/m!/ in urine | max< 10 mrem/co Body tissue
8 7 not clear | inhalation Gross a n.d.
9 1 Jul. 28 | skin B8 max 0. 03 muCi/m! in urine | max 3 10~?mrem/oo| Testis
10 1 Sep. 14 | skin H max 2, 0 muCi/m/ in urine | max 14 mrem/co Body tissue
11 2 Sep. 27 irlz}ilglation & H max 0. 4 muCi/m!l in urine | max< 10 mrem/co Body tissue
12 1 Nov. 25 | inhalation 131 FP n.d.
13 4 ’67 Feb. 2 | inhalation 355, 32p n.d.
14 1 Jan. 31 | inhalation 2777, g n.d.
15 1 not clear | inhalation nat(J n.d.
16 1 Feb. 21 | inhalation SH n.d.
17 2 Mar. 10 | inhalation SH max 0. 4 muCi/m! in urine | max<10 mrem/co Body tissue

FOEENE, FEBEOF v 7 EALREEADS
NIFHZOIL. TABLE1-29 [CAEF B I s =D

RBET, BEOHFEREDORUHRBED S HD LR
(B0 ERME) &, ZEORBEICEBIhI Y ¥ 7

Bermy.

—7, BREZREL TRABROFEEZREKRT 2 HN
TE U - CEERRER, HHTRIEFEELEZZERD
17 Hic>0WTB i - 1o B8, BHBEBEBTRE 37 47T
Hofc. TABLE1-30 L ZORRZERT. ThdOBED
R, REDICBUSEFESBED SN cd 0l 20 £

ENENFEFRUTOBNMIBREMSE N I hi.

NEBBIRE B DMERIC & b RWIRIREZREY, 2
ElEHsHm L, $OREREADRIERRZMAICRE
THBEBEL. Z2CT, #RPOH - NI HIEE

ANBIRBERICONT, AEETRALE U LI L.
T ALIITABLE 1-31 [CRFERD A — F T, ENERBED

\

TABLE 1-31 Personnel internal dose record
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OLR Bo) & (o, B(y) 2BEEERBRE) Thid, %
DEBEORE (RRY7Y) 2RESLEBICELT
V5. BB, HEMICE, BERRECEA, MIBRED
TobDIOWTE TRIEShIZV, ENRECRERE
FHEEELTORBRIEEDS DICOWTIE TRE
U] LU, RBHREREOE R Shicd Ol kL
KZOMEBEOEEZTALTVAE. 5B, ZODEEER
HMREBEAC IR L, —KELSEHOHARED
TARLST, BEAORBUEREEDF = v 7 ICEFH
BESEZELE. (RX)

(2) &5

() FEHE M

HRBESHEETH S “K LHERTHTH 3 ¥Cs 0
EREHEE, Y1 BEEEEORRIE 1 HEELE
WECRZE Uic. ¥Cs olkRER, 1964 EOEFicE
EEERUDD, BEekd, 1967 £0 3 Bk
LEARIR, &80y vahgEshi 1961 £ofiic
ESHTHNE. BIERES TAasLe 1-32 [ZRT.

HI4ERE &Rk, WEEBOTREED 3R K-
T, 10 AicEt 56 HBE LABER R, 1. 15,
BCs, K DEABEOFEIR, v BRI bR T — 7
ICEEk L, v 2 —iciRELTEB s> k555 -
7z.

HAZRD W WEEEFEORRIFREZ, 15 #, &
43 ZIHONTET -k, FEEERETLE, B
HIBAL T DEART bDRBED - 72

(b) &S B5EHA

WRFIT 15 M 25 BT, 205 bikpE, KEELN
e EhiDlid 9 156 £TH 3. BEEINICHETS
&, KREZT 'Cr 3 £, FP it 1 4, ¥ x4 %,
Ziuc B & FP, B &% pRIELREE 2 &, &
BiEge SCr 2 £, W'Cs 1 £2TH 3. LEokHic2
WEELLE, B AWVIZERN, [RERERELL E B

TABLE 1-32 Mean body burden of 3Cs

Date of No. of B1Cs B1Cs/K

measurment personnels (muCi) (1 Cifg)
61 Mar. 12 3.9 28
62 Aug. 15 4.2 30
63 Oct. 12 9.3 73
\e, [ Jun. 20 13.1 109
64 [ Sept. 22 11.9 101
. [ Apr. 17 10.2 82
65 { Oct. 14 8.0 67
Jun. 12 6.4 49
66 { Jul. 10 5.4 47
Nov. 13 4.0 33

14 BA#ESRE DS 49
TA8LE 1-33  Skin contamination of 5!Cr
. Activities Dose
Subject | Hand (2Ci) (mrem/oo)

A Right 8.7 30
Left 2.8 10
B Right 0.75 3

Left 1.3 5

BHIL-TWE. (B)

(3) PEHRE

BIRICI~ e X Sic, R4, 255, HkvnE
X > THRABLOREE B 1T - 4T NS -
R, TOIL0BLRSDOTHRTHENL LCHigs4
5. RISHELROERALMD -/ EBAEDEHS L
WETH 5.

(a) SiCr

FerEENG: 1966 424 H 4 B 10 1%

FEERTL - #9 800mCi @ ¥'Cr %38 2~3 @oHET
BET 2EEM R HTHED SN TR Cofekid
SCr DHIRENE L, RBEIEOWILENSS - -0 T,
ERROEABREETF = v 7 T AERTIHELE DL S5
MEHBZIE 0. Nal BB OEEEFOET & DEER
& 3em &L, 10 HREEHELTAEL . COsElo
R, FE8 2 ZOoMFBELESRES . cOE
gui, AIEREE 4 ARE TR, MEomEL S, 9.1
RHOEFICROLBUTEREL TV - 2. F00 5
30cm? IC—HRICTHER L T 3 EELTERBR OO
WCHRREERD . FODR/ES TABE1-33 TR,

2HFNTE, MFEEZEKLT, FL2OE0EANE
TMEL 205, ZOHE, KREBIRY 3 HoELhER
WTHE LTk &K 11.2muCi: Subject A). —
77, BRitRER, HHRBERELLSICRERERRL,
Y ERART PR THEEBCE o5h, TAEBE
il e, #EICE, Ptk 6 nB
ToOEHADORRS, “Cr Bl d Nt (XK 1. 2muCi:
Subject A}, O ADHEEhEHEOFYLEIRIT 2~
3 AT, 28N REHE—FK L BRAKE,
HEPEAFERTA LT A EERESINA S, 1L
HEHLTWBEN, T4b b, 4 A 4 B (FRRas
L0 3 AR &HfEELA. #LTEDHIC S'Cr BI—
BN D > ERE L. 255 tREOKR
Mo, KAOWEBLI, MMKEHEESL: LB
OEBERERTELL 1), HEd b, BEREOERE
{Z Subject A 73#4 400 muCi, Subject B #5%3 200 muCi
EHEEZN, Thh s, MHEONPHERHRER, T
L, ENFN 1.2mrem/co K (A), 0.6 mremfoo B
B) LHEEINL E, AKoFisBBHshio
B, FEFEEREEDIER, Py Y FHOE N
RAEIh BROBRORRIL, MFEHOBMELTL
b v i, BRBLERAO T —yHo0nThniEh ot
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DY Ehiz. (R

(b) 13Il 132|

ZeteERs: 1966 4£5 § 1 B 21 B 30 4

BHUITFvE2—4 v P> 7— FRATEHER, %%
BOMBEEITIZOH, TOEMEZBEB UKL, 7—F
H~BE Uicky, LY 2ECER L. £2 M9
¥7Fi—ih, FOBATOENEED LENHL,IC
FIhohts. AERSEEDT 2 L£TH -7, Z05b
O 1413, EFcFEBREIILYD, 283HER
BEFTFEERTE Y, BEOLTEF2ERLTEC
ot EREOLEEREBZTABLE 1-34 TR L,
zhid, L% oFERtszhsh 7.6 B, 2.3
FERE LTk iz, F/-TABE1-34 TR L7-HREEIR
fe=0.2 ZFEHULTCLEEBLORDIETHS. HIEH
B, WIFhoad l0mrem/co (&) LITTH -
fo. EFOREEROUERRRZ, BHCOITVEDE
FEISR B AR T E I - s, ®IEHEET 30 mrem/
w ThbEEDLNS.

(C) 131I

JetEHM:: 1966 4 5 § 30 B 9 1% 30 4

B Fisdgg, BBk -oTERLELbDT, A
RIFMERBFER E LTERLTH S 24 BREBICAEL
THid, SELE 1 EofES: 6 BEkick i,

TABLE 1-34 Body contamination caused by
1317, 132] jnhalation

Activities (mgCi)
Subject Nuclides
Whole body ‘Thyroid
A 1317 3.5 0.7
1321 1,420 284
B 1317 2.1 0.4
1321 125 25
_ 1ok
'(:);
25
o
B
EEN
£ | .
- 1 | T: 4.9(day)
.8 1
5 0.5 1
@
e |
1
0.1
i I !
0 5 10

Days after intake
Fig. 1-41 Iodine-131 activity in thyrotd

JAERI 5016

&F 7 EEENE L. Z0E% Fg. 1-41 ITRd. B
RIRE, WRRELS, DL THIMETT 4.8 1
W, TO0b, 4.9 BONHENTHEYT 3 L8R E%e
BB ol A—AN2 7 A1, BEER LK
b, SEHEBNRREBESEE L.

(d) 137Cs

FELEEME: 1966 4£ 10 § 3 B 10 1% 30 43

MER O, YCs BEEHATIE, LFAZ
RICHEEREE L (hiicd AZED YI0 BED
BERNH 1), BHE NaD) 25 3em OFEEET, 11
H 5 BETCLERNE L. FONBICEET 3 KeHE:
BToP 50 "Cs HEEEERNT, AEROEEE
RBERDBE Fig. 1-42 DX S5ICILE. BEIOELRE
i, ARBELRELTEHET S E 30muCi T, ity
KDL I3 >DIEHBHOTELTEDE R 3. GM
BICEAAERRES, Nal Itk 3B BLALTEH - 7-.

_0.693 , 0693, —0.693,
R(t)=0.71¢ 08 " 40.20¢ 065 +-0.09¢ 1.8

MBI v BBEH 1 mrem/co, B #4IEAS 16 mrem/
o TEHRBICHT 29BN & 2HR0H AT, »
HIOBWb oM BlFicE vz h 41,1, 26.7, 32.29
TH o7 BH, FORBEYIC L 2REERD», 80O
B O RFUIHW T S 20008, ¥Cs DENE, <
DEETEY, Bl &nEboh-.

{e) 1By Fp

e HIME: 1966 45 11 7 22 g 13 1%

t

50

10F
30T
E
£
= A+B+C
= Half life (day)
z 14 A 0.28
2 " B : 0.65
g A\ C:18
Eos | \ \
o
3 . \
o
: | X
z °\
@
~ 0.1

1
0.05} \A
i 1 1

0 5 10
Days after contamination

Fig. 1-42 Decay of skin contamination with ¥7Cs



JAERI 5016 1.4 BASERBEROE M 51

TABLE 1-35 Body contamination caused by FP inhalation

Nuclides 103Ry | 106Ry | 95Zr | 95Nb | 140Bg | M0 4
hﬁiﬂ%ﬁ“ 24102 18] 0.8] 3.5| 3.0
Dose
(mrem/co) 13.0

12358, RI¥¥—<fitk-TFP lckBEE
EOREEREBER I, T 3x100dpm/em? TZ0
E, ERRK, EBA, BEEREBFELLTOEOTHK
AERLTRIN, MREHEEECE -7/, 28FEED
FER, B ZENMREE, FP RficABAHELTHE T
ERFEDH LN WMBBR24TH o785 1&Ikon
TOHZDFERA Fig. 1-43 [TRL, EBEEEL TabLe
1-35 [C7R9. @Ru & “Ru QEAEBREOLD,
FREERRTERLE, "Ra BEEICPRRNEELD
N5, 3k, B1 oFKIREIZ 27TmueCi T, WEHES
I3 140mrem/oo TH o7. L EDFIZ, %L O
B&LTHBYD, TLEEEMD», HEofiiEsk
W, WREBEEHETHDIE, BE L ORESKE
T, M4 n Qlitbic =T, BREERZB L. (B)

Counting rate (cpm)

100

50

10

®Zr-"Nb  T: 45(day)

T 21.2day)

1 1
0 20 40 60 80 100 120

Days after intake

Fig. 1-43 Fission product retention in lung
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(1) EzHUYVH - -RF—vav

1957 fRic iR LIk, 10 R R, MRtk
ST&fels, €= ) V7 - R FHEML, 010
DEMD—>TH B9 7759 Y FEELRT Liké
EZTED. 5BOE=ZZ) VT« 25— 3 VOIllE
i3, FEEEIUCBRAaKOLHOBEDE=2) Y /D
EDIT,
QEEMD/cy 7 77 Y v FOMEGEENZB T,
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EofliEEMoEERE LS LLE. (WEETHE, ¥
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i (°%Sr, 1¥7Cs, %Zr-%Nb 72 &) oS hTHO Vv
ZHET 2R EDARBHBLCGEREZRI S C LU

o ISy VT

radiations and radionuclides in marine materials were carried out, in addition to the :
continuous observation of meteorological elements.
%Sr and **Cs as routine monitoring were largely performed, the data of their rou-
tine observation could be published regularly. For the water monitoring in the
Second Drain a continuous water sampler was used in a part of the period. Two
of monitoring stations in the Tokai area were removed to the QOarai site in the end
of the year, after discussions in and out of the Division.

Environmental Monitoring

The general program on the environmental monitoring during this year in the
Tokai Establishment was as same as the past.

In the Oarai Establishment the en-

vironmental background surveys on radioactivity of ground waters, external gamma |

As the analytical methods of

E5ER L, TOHEEPSEERNICT—252Be23k51C
1ot HikotkEH DD KRD BT, B2
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(1) BESHOS Br HEEAE

1966 EEICR I 2BRERAR T O £ By HUHENES
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KEEH:Y, MK, TAK, # & FEBXUKEICELS dust
DENENIC DT gross activity DRIEZB T »7c.
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Fig. 1-44 Gross activity in monthly fall-out (rain water)
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A& 12 BrothEoREROFEENRS ONE. (3) HkiBHROL B r S EAE L HkEgY
o - 75
(2) -#KRO ¥Cs OME 1966 EFFRICH T BH 1, 235 L OF 3 Hkilo

EigRH (8 2km) ofkto ¥Cs oEMME  HEOEENE fv BERANERERIWTh i Hukst
A2BCIL-7-. COE 66 FEEICIIE KD ¥Cs 0 (1077 uCifml/3 months) DI FTH -7-.
¥ i’]ra“&i 0.31 £pCifl (max. 0. 50+0 03 ££4Ci/l, min. Fi, HHEOEEOSEILDT- BT 2 HikigicHk
0 Qi‘/l,)j;;"ci‘;baf Lk AE& KR Ry VS IEREBUR. ChRRERTREET R M E
Sk og o Cs WBERALVI0H TR-TOWARETHSE. COABERTHSC LMD
BEBLT m\ HED R D 5T ' ShiiBa, B OHKECOHKESY v FF70RE
BHRBEELRETHAHS. ()

TABLE 1-36 99Sr and ¥"Cs deposited on uncultivated soils

90 : 137,
Sample No. Sampling location Sampling date Srdl,ftyﬂ(‘.;’;t/kg 905r mCi/km? Cs rél ;;&/ kg 137Cs mCi/km?

216+11 18.5+1.0 167+10 . 340,

B.G.-1 Jun. 81966 | ooe 12 | 19.5+1.0 29;+2 2 ot 1

Nagasuna, Katsuta C. - TE £20 25.2+1.7

B.G.-6 Nov, 15, 1966 260+13 26.8+1.3 33019 34.2+2.0
385+13 51.0%1. 41414 .8+1.

B.G.-2 , Jun, 27,1966 382413 1 7 4+1 54 8+1 9

Kameshita, Tokai-mura 82+1 50.6+1.7 407+14 53.9+1.9

B.G.-7 Nov. 15,1966 388412 53.8+1.8 426+16 59.2+2.2

504418 41.0+1.4 30710 25.0+0.8

B.G.-3 Jun. 29, 1966 +.95 2 441 288+ 124+

Suwama, Tokai-mura 520+2 .4+1.9 83+12 31.2+1.0

B.G.-8 Nov, 15, 1966 842+28 67.4+2.3 777+30 62.2+2. 4
324 4.3+1.4 431+ .01

B.G.-4 Jun. 29,1966 78219 > 1x16 3? 0x1.2

Masals, Tokai-mura —_ _ 555+24 41 2+1.8

B.G.-9 | Nov. 15,1966 50722 52.9+2.3 30814 32.2%1.5
+ .0£1. *+ .0x0.

565 o s %0 | sLosid | imes | mosos

| Genken, Tokai-mura 09 18.2+1. +8 23.5£1.3

B.G.-10 Dec. 9,1966 1107 17.8+1.1 121+10 19.5+1.6

Note: The soil samples were treated with 6N HCL

TaBLe 1-37 Exchangeable 131Cs contents of cultivated soil in Tokai-mura

Sample No. Sampling location Kind of cultiv}ated soils %25; ? Sampling date ‘lgg II‘I;tg mCi/km?
E-1 Terunuma Barley field 0-10 Jun. 8, 1966 21948 19.6-0.7
E-2 Kameshita Wheat field 0-10 Jun. 27, 1966 4244 56+0.5
E-3-a Funaba Pasture field 0-10 Jun. 29, 1966 157+7 10.1+0.4
E-3-b Funaba Pasture field 0-10 Jun. 29, 1966 228+8 14.2+0.4
E-4 Suwama ‘Wheat field 0-10 Jun. 29, 1966 283+9 24.14+0.8
E-5 Shirakata Cucumber field 0-15 Aug. 15, 1966 38+3 5.1+0.4
E-6 Terunuma Sweet potato field 0-18 Oct. 13, 1966 21647 33.3x1.1
E-7 Oshinobe Chinese cabbage field 0-10 Oct. 19, 1966 185+7 15.3+0.6
E-8 Ishigamisotojiku Peanut field 0-15 Oct. 14, 1966 42+4 4.4+0.4
E-9 Funaishikawa Upland rice field 0-15 Qct. 18, 1966 1637 18.6+0.8
E-10 Kameshita Upland rice field 0-15 Qct, 18, 1966 314+3 5.940.6
E-11 Masaki Cabbage field 0-10 Oct, 18, 1966 1867 15.4+0.6
E-12 Masaki Carrot field 0-20 QOct. 18, 1966 1457 21.4+1.0
E-13 Toyooka Rice field 0-15 Oct. 25, 1966 8545 §5.0+0.3
E-14 Takegawara Rice field 0-15 Oct. 24, 1966 1236 14.8%0.7
E-15 Masaki Rice field 0-15 Oct. 31, 1966 69+4 7.5+0.4
E-16 Masakiura Rice field 0-15 Oct. 1966 111+6 9.3+0.5
E-17 Akutsu Soybean field 0-10 Nov. 17, 1966 4543 5.56+0.4

Note: The soil samples were treated with 1 M CHsCOONH;.
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(4) R0 Ysr,
AL D FHEER O b4 @ “Sr, 9Cs

EDF—2%58&ET 5.
(a) HEMLESIFICL3HE
BRI AT TABLE 1-36 IR U 7 & B DR 5

HE E2@EEED, 30x30x10cm DR 7 ¥ I/ZP"{»

ﬂ%ﬁhfﬁﬁl L.
ﬁ’fﬁ?ﬁo X U#UE?%«iﬂ?&ﬂﬁFH&%iﬁ%%éﬁ%“é

1{"Cs EE o

L5 BERBREOED 55

TaBLE 1-38  Total ¥Cs deposited on s’_ml (obtamed by '
7y ray spectrometric analysis)

PSR AT Ul THOHEER b o v F o asfise 5
63)], BXU ey 137 S (1963)] EE L
Tt o e BB EE L CHB 1 LB DB
3. R e . I L

SHTRERIT TABLE 1-36 ITR U7, ZHICE B &AL
BED 951, ¥Cs DRERHEMIT B OB D 67.4~17.8
mCx/ka 62 2~18 5mC1/km° ’Czialo $i’:}ﬁali:¥50)$
o 38. 2mC1/kmz 3.4 mCifkm? T& /.

Hide & L OTIIEE Wt 5 & 05 35,2, 43, 8 mCi/
km? ¥7Cs 32,4, 41.5mCi/km? &, %Sr,%"Cs ItizHm
LT3,

; .
Sample No. | depth (em) |epCifkg dry wtf mCifkm’ Sample No. B.G-1~5 {1 [H—5tk 2 EAH % 3 ¢ i
pos | om0 o W 2T TOWR S COUTUREREIEICH 515
BG-2 0~10 881 106 10 IO TRIUEREATEB LT 200 b 5 5
BG-7 0~10 787 105 DTEDRRE T B5MHEND Z>
BG-3 0~10 940 . 66 BEEEO N &R, iiﬁip b%@%'\@ﬁénf‘ﬁ
BG-8 0~10 1750 Cou HEO—BERETBBIC, PHEICE B L miEy
e 0~10 14%0 8 BRI Ufe. BELIE, JBENHO %S, 9Cs Sk b
Bos | oo | . m W CESTOAN, EEROEARS WO BoMTHR
BG-10 0~10 150 o4 D% TABLET-E7 ITRUI. (M)
E-1 0~10 1120 91 (b) HYTHRRY FIVRHRICEZE ¥Cs BE
E-2 0~10 935 122 FBE D ORI & P e O 1AM L, ik
E-3 0~10 1870 106 DA WICs PR A K V7RI PVHTICE > TRIC.
B 0~10 1340 104 Z DR FRA TABLE1-38 TR L 7o, fEIEEHI TaBLE 1-
E-5 0~15 198 24
E-6 0~18 1070 15 36 & TABLE1-37 OEMEE—DHDTH 3.
E-7 0~10 988 75 TEPOBAUEREO N ¥ < MR 27 il RRD
E-8 0~15 238 23 U7 VYRIBLULY WA;ﬁ?U@?J/?,’f‘iiﬁ(tH&ﬁ&
E-9 0~15 931 99 WK kB C— I MEETHB. TOLDATHED
Ejg g:iz ;;3 1:3 E—7 2N v=fAR7 VI RBTCLREETS
E-12 0~20 1060 138 sfc. RCTREEHLS » D553 # BT, ATHE
E-13 0~15 2110 106 DOBEBIFTLAERT VW EEDNRS 10cm LY TEDOT
E-14 0~15 . .. 1160 131 BRERL, chExNy 775 v FELTRABREICK
E-15 0~15 1050 112 BRRY I BEELCC LKL VEFY V0 O ¥
E-16 0~15 1920 141 — %8 UL, »eszr_ssNb SMn @ ¥ — 7 [ZHES
E-17 0~10 70 ™ B ECRBHSNE D - DT, AEE TN &
TABLE 1-39 Radioactivity in the air dust (x 10~ pCi/mi)
\\\‘“\ ;,§T pling sites Station No. 1 Station No. 2
pate T Nuclides Twy osmzesNy  wiCs 0.49(MeV) | MMn %ZeSNb  Cs  0.49(MeV)
1966 4 T A— 10 15.8 0.9 — 11.2 18.9
5 1.9 2.5 12.5 21.8 2.4 3.2 13.3 22.0
6 2.0 16.7 S 72 .. 276 1.4 12.4 5.4 21.2
7 2.0 6.8 4.2 13.7 L2 7.6 3.8 13.0
8 1.1 39 27 10.4 0.8 2.9 2.7 10.7
9 0.7 21-. - 26 11.6 0.8 2.1 2.9 12.0
10 — - 2.4 10.0 — — 1.7 9.0
11 — 670 " 5.4 56.5 — 82.0 6.1 80.0
12 22 - 6.3 3.5 12.5 1.8 6.4 3.0 15.0
1967 1. — 1.5 2.8 16.7 — 80 2.6 14.4
2 — 216 4.1 16.9. — 20. 6 4.3 17.1
3. — 425 6.8 30.8 . 40.0 7.1 26.0
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bavid, 95 YHRE M) Y ARICOLTIE, NBL* O
HEEE, YK Co0TREREEDRLY ) v 2%
WT, BOBOEEPICE—IKEERIERE &R UHRE
EERLED O EBESOTH 2. |
 EIhO L) VAR, U7 YR K OBERDE
BE L REIOBEICHET 2. (%)

.55 &

1966 £FBERWIERNHC 3 1 2[R OB FI4EFHRIE
RicBCitbhic. #2120, UBOHBEB, SHRihH
DR, B BVRFEEEFHEHEEOEMN, BARF—va
Y O—EREE I Eh3dh o7z

(1) # Al

V—FVEKEELTE AEEVELBLIC, KE,
HHZDRPEERLEENICER L. £/, 1966 £
9 A, BRE (B 65m) o—iF (L# 25m) %EH
Dttt L, BESX O0n OFBAETEROEN
EROTNAS.

ENEDOIF AR D KT, RERIEHIR R BE & T/
TETR > TOWREALOERE 1966 47 12 A X O &
AMWEY—I A Z—ICHNRATTR 7. TDYH—3I 2
F—REAPE2BEOBOEDLESE (5,10,20,40m) |5k
Bl, &% 5m icBY2REREELLT, 2080
BOOBmXDREREBMENRATPHTETCEE
TOEMAEEBLEROMY, F—2ZEH LT3,

JAERI 5016

(5) XEhOREGREORE

TABLE 1-39 {3 No. 1 #550 No. 2 25— ¥ 2 TR
Ul-FHEB O v BERR T 5. HkHE 400C ©
Kit#g lempXlem OF 7 25 » 2 BAHTHE L.
1966 4= 5 H, 11 A, 12 Bickd 2 hLOBKRERE
Eric kb, Ko %Zr-*Nb REEMEM L TV 3.
0.49MeV ¥ —7i2F L LT “Ru (i)Y 40 8)
Tidpic Ry-"Rh pEELTNS. 1967 4 3 AiC
FEHICHNMECE - TOEH, ThERTY ¥ - e
THRETHE. (KR

® # @l

(2) F—-5%7

T — 2 BEIREE & AR KRERIC OV TERAR]
10 FHEOEEHEEZHFI b, IBM-7044 THC Lickkat
HEEBCRL TS, fiSHEtsEHE SRR EET
E-T, 1966 £ 1 AL DMSTIREEH L, BEEER
TG A2 ERODANGEEBCLE T A, UTF
1966 £ 1 ALIBEDOSRREFIFHFFHETEE % TAsLE 1-40
R

(3) Bipra5—vav
BERBNZRY CTE A FEUTHRERAL3 2 FOKHED 2
TF—¥avDIbABBLUBHRTF—¥a vid, 1967
EIHE=Z)V VT RT~Ya v O —HEKENEH
ABERLELOTENRICE B HOELRSN. K LAE
AT—¥avid, ChETHEMAER LT AL
BAZ0EEHEW SN LB THMWHAT — Vs
YRORERED BT T3 (KfnE)

TABLE 1-40 List of monthly meteorological data at Tokai

X NS TN

Daily averages of Temp. 1.5 m, Humidity, precip., Solar rad., Net rad.,, 5m, 10m, 20m and 40 m

Hourly wind direction frequency (H=11,40m)

Monthly wind direction frequency (H=11, 40 m)

Monthly wind direction frequency percentage (H=11, 40 m)

Wind speed distribution for wind direction (=11, 40 m)

Stability category frequency for wind direction

Means and Max. & Min. for each hour (wind speed, temperature, humidity, lapse rate, radiation, stability ratio)
Sum of reciprocal wind-speed for wind direction and stability

1.5.6 BFERALLUHABOER

(1) HEEHOEFR

1966 4EFEIE, SEFEEDEHMN 10 S E M 16 &
OENEDORABNE, Hifho 16 S0BEfl0sL L
fARBT A LT U, k2L, REBLEDORAT 4,
8 12, 2 Ao 4 5 Bid KB Lz,

BRHER, EEERERMIESFERANTELR
* New Brunswick Lab., USAEC.
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SHMELT, BRRNEIEOMEZMIELL.

IR NedEiigms] No. 16, 17) cifid Ui,
ce TRl T-Cl £#1v¥ 75408, KB EKE,
ABNFEERLEREL OB EERR LI, Fig. 1-45
i3, WEE»S 2km phOBERIAOEFOFH(EE, 10km
OB ADOEREL 25m FOZThZhOFOTHED
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Fig. 1-45 Annual variation in 7-Cl diagram off Tokai
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Fig. 1-46 Annual variation in water temperature off
Tokai and air temperature
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BB DE-7ELE LTHWBET &bk s,

& 10km D KR, EHEBZVEED R OME & L4
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Fig. 1-47 Annual variation in chlorinity off Tokai and
flow rate of Kuji river
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Fig. 1-48 Direction and velocity of stationary current at
5m layer, observed from 1966 to 1967
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(1) S2&A _
R IC BN TRESBAART 72 43, 1965 4k
FH U REIEME 0K 1 v data pER S
fe. ¥dc MTR OEHCEREEHEHEL 2. 7
HUKTRIY 1966 4E | AhoHEAEERE L, ©
NRHEENOLDEERTH 2.

(2) KEpiEhEE

1966 42 8 A ICHIMEKEESBRISIC [ S VEEL 2 B %
BELT, REFDOHROMELBEL:. HECHE
A ORRAE 10 AH5TH 3. _
MEDBFEAUBIEF it I~2km 0 2 HHICHE
BEEHRE LTHE L 0T, WEERE Sm & 5m
ThB.

WERHIE 4ET, BoNkF— 4056227
~2F N ETH 7. o

(3) HEFKHSIEERE

1966 4F 7,8 Ble B ithh i KEERH A O T KK
TRED & T LT RSN © & 21U EE
EBC -t BREEERREA» % 1,200ml T4
WUtchs, RBRBHE - SA Filk2BULFERERE
BicAr e, FIRSERE, BERKRAERCIVREE
WE, 2liEeE Rl U, #4112 JAERI-Memo 2502
B HERRIC & B &, HEFMEOHEKICH~
T, 2FRITHSRE Vv~ BEL, PHEI oA D20
Heehs 1078 pCijml LIk 815 > T 3.

(4 KEEBFEBREOEK L BELONSENE
. REERFZERT MTR ORIIC & & 77 b KETERRE
#i8 (Fgdbfy 10km, HEPEH 7.5km) DiFES 11 ;_.*—1&,

9 : Eleven stations for sea bottomdeposit sample{no, )

Iwai-machi O :Five stations for sea water samp e(st)
Naka river| ° no.l ° no.2
QOarai Res. Est., .
i
JAERI T S :
_\% ®no.5 @ nod " mno3 o a -
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."\s
o 110.6 ono.7 - . eno.8

ono.ll  «no.l0 ey, Y

0 S 3 3m

Fig. 1-49 Sampling stations

TABLE 1-41 °Cs in coastal sea water off Oarai Research
Establishment, JAERT

Sampling station and date

1¥7Cs ppCifl
Jul, 1966 St A 0.32
St. B 0.21
St. C 0.34
St. D 0.32
St. E 0.34
Sep., 1966 St. A 0.17
St. B 0.33
st. C 0.30
St. D 0.33
St. E 0.33
Dec, 1966 St. A n.d*
St. B 0.22
St. C 0. 26
St. D 0.25
St. E 0.28

* n.d.: non detectable amount
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- TABLE1-42--2¥Cs and %S5r in sea bottom deposit off QOarai Research Eslablishment, JAERI

Sampling statio'n> and date JSr “7CLs _ Ca Sr -
PORE AT | Cifkgodry (A) | sCilkgedey (B) | % 97 % diy
Jul, 1966  No. 1 10.3+1.9 209. 4+15.0 390415 L19 0.007
No. 2 16.5+3.3 275.4+20.5 740420 L24 0.009
No. 3 8.6+2.1 104.1+ 8.5 | = 110+15 1.84 . 0.012
No. 4 5.3+1.9 90.4% 7.7 | '..380+13 155" . .0.010
No. 5 20.2+2.9 | 150.8:IL4 | 51017 Lot 0.014
No. 6 3.4%1.7 6.6+ 6.4 12014 1.82 " 0. 007
No. 7 3.6+2.9 73.64 7.7 ‘8213 1.31 . 0.008
No. 8 5.6:2.7 46.2+ 6.7 | 8013 1.50 . 0.010
No. 9 4.9+3.2 72.9+ 7.6 8813 1.22 0.008
No. 10 8.3+3.0 83.7+ 8.1 130+15 1.52 0.013 :
No. 11 7.4%2.7 106.2+ 9.5 18014 1.88 0:013
Sep., 1966 No. 1 24.743.7 n.d 1.36 0.007
No. 2 25.8+4.7 19011 5.49 0.037
No. 3 18.0+3.8 14013 1.55 0.009
No. 4 25.5+4.7 - nd 17 0.009
No. 5 12.2+3.0 96+13 2.4 0. 009
No. 6 9.7+3.7 , 8610 1.30 7 04007
No. 7 6.0+4.5 12014 1.79 -~ 0.010;
No. 8 21.5+6.7 - n.d. 1.09 0. 006
No. 9 12:8+3.7 n.d. 1.43 0. 006
No. 10 4.5+2.7 6016 1.09 0.003
No. 11 12.8+3.7 84x11 1.01 0.005
Dec, 1966 No. 1 11.5+3,2 _ 71%14 1.03 0.006
No. 2 19.5+4.8 61417 0.99 0.007
No. 3 7.3+2.8 78414 1.65 0.009
No. 4 23.3+5.7 9615 1.57 0.009
No. 5 12.0+3.0 n.d 1.56 0.008
No. 6 6.7+4.5 n.d. 1.23 0. 007
No. 7 8.2+4.2 8013 1.51 0.007
No. 8 12.5+4.7 n.d 2,07 0.011
No. 9 11.0+5.5 12016 0.97 0.005
No. 10 3.5+4.0 8513 1.08 0.006
No. 11 9.3+4.7 73+15 1.45 0.008
(A): radiochemical analysis (B): 7-spectrometric analysis

n.d.: non detectable amount

TABLE 1-43 Background radiation on the surface in and around Oarai Research Establishment

) R/h ) ) Exposure rate ¢R/h
Sampling point and date lé:l?: zslgiiinmftfo :1 é oil Sampling point and date Caloalation foom Soil Y9x5 Nal
June, 1965 No. 1 4.30 Jan. 1965 No. A 4,04 4.79
2 3.64 B 3.23 4.19
3 4.02 C 2.69 4.21
4 4.51 D 2.73 4.31
5 4.50 E 3.78 4.61
6 3.38 F 2.45 4.05
7 3.90 G 3.73 4.28
8 3.38 H 3.16 3.79
9 4,59 I 2.77 4.00
10 4,53 J 2.90 3.69
11 3.60 K 2.81 2.75
12 3.48 L 2.87 3.71
13 4.33
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Fig. 1-50 Measuring and sampling points

KEEFFE AR (FERE 500m, 3km, 6 km, 8.5km i k¥
13km) @ 5 EOFREAKERI L, 1 00OHHEEN
'L (Fig. 1-49). Zh SORFZNTFThe&7H, 9

JAERI 5016
A, 12 Bo3@ichi - THRMEh, & h ZhilEs
Boibhi, @KIZoWTRE ¥Cs, BELIZoOT

FZEL LT %, ¥Cs, Ca BXU Sr OFIEBB D
Nz, ThoOREL TABLE 1-41 & 1-42 |T5RT.

(5) REMEBBOD/Xy D755 RigEHED AT
AHUXOREHEOWER LIt 20 T I, KENo. §,
p135 LD RTH 5. HER 1965 4£ 6 HO I i
1966 4 1 Fic, 3"¢x3’Nal vvFL—vavavy
Z—iCEBMEEL, LEOMTICK B META S D gst
MOFMEB IR . ZNODORIESE Fig. 1-50 i
LT
RUEMKELOHEEIT K OMESIE, Bk ED
ERITDPROBHITS -, MHo—aFEBIANNC
LAMBEOHEZTIELOMARD. 2hwi, %
o OiAHREHERICIASREZL, £k
—EDEZLHDLTS. TABLET-43 (K31 E, $2E
DREHRO—E% L Uizhs, COEICIZIFHERS
REeEEhd, HEELSOLDOEHAERTHS. b
OELEHRCUE L-EEOMERRIT EIEEEBC
oTNBEEZATHBE, ChoDERAKIEMKED
Dy 7779 Y FISHHBORENLBEATINTH
59, (B
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1.6 EZIFOERESCICHE TR

effort.

Maintenance of Monitors and Counting Instruments

Descriptions are referred to maintenance and calibrations of monitors and survey
meters, and to measurement of radioactive samples.

Total obstacles of monitoring instruments in 1966 was 915. In order to decrease
occurring of obstacles, some developments of the instruments were made with an

Number of the a-samples, which were measured at the counting room in 1966,
was O, 749 and 3.3 times the number of the a-samples in 1965,

1.6.1 #%

T2 BREY—NS S~ ZDEBICDONTIE3~4
7 AT 1 BOBEET, REEER EICED D,
REZBCIL T3S, MERKEKT LS5 clE LT
BEREGEMNE N C L TH 3. FERAITYE, S H
10 £2RB L, BIEOHKMKEED & &2 & EXDEE
PR DEEELHDTNE T EN—EERL LTI E.
mEOHEEE, MRORBR, FHUBOMALLESC i
DCEILE ST, E=2FOHMEE, KERLKTT
HLEMARREIES. KEFRICOAICE S B 235
ZEEDIFER, W D DE, AL ENRIESN
oo BRI 2.2 £, 31 GRNOSHT VB, 4%
FRESV—TOEHELTE, EELSNIEEEN
RFEERFXELEOHEC L > TUE L, FER a2 %
BETHRTERDEEDMINED S DIKITIC & B x
DR, R EDEHKCESANEILNLD. TTICA
FRELCBOTORIRE= 4, Tole= 2Dl @B
HF L1

=

AR BEROER OV TR, KEFR o K0
WIMAEY 7. 23 Pu 50, BRI &E0—
BHEHICESLIbDODE ML, TERICETS a &
MER DI o 1R DEEAICIE 521D TH B, O
MIZEAHBCEDOHE R E & B ICEARE > T T &2
FEZ oMb COBAICHNT 3 bICHAERE L DET
U7 a AABHEESRBE ORI+ 1966 4EBF & 20
AELTE /. BTSN TIE 3.1 fiicikRohTin 3.
FREHNL SRR HECBREINTNS 400 F 4 v
ANVIRATBROFIFIREAY, EhLDTHE T &ETh
5. T TEEENR— MU R IIC g B BESR A3, 72 A
ICIRBERIREL 5 R 2T P AREANEBTLTNB &
2ICEDNS. EEBHOKENEE B Ic>hRIEICH
THHMNEROH L Z2ORIYBROCLETH D, 1.6.3
RN END KD ICFIAEE 160% & U o f-BaENA: |5
5. SRESICR7 FVRIERBROFRESE T H B 055
MbsS5. (LHE)

1.6.2 MEHREZ S BEUY—~A A—SDOBERE

SRR THRTRAEED, FIRsMCoBERBEINT
VB BSRERERR T S U BREY — <4 2 — 2, %
SRR O BB REE L C ORI AR, KEEBC
B, RERERECEDONIHEELBCRIELD
T, TNOITHLE UIcHl « OB ICH U Tidiksic (51
B, BERERICEREE X XMk Sic L.
F 7 TABLE 1-44 [TAAEREdUCIRE:, R Xl A
E= SRR LD, chokko20W TRl E B C s
»7z. BT 1966 4 4 f7n 5 1967 4 3 § 3 Tofic
DEINLOEM AR, WERT, BIIRK, +—~A

F— 2 DIREDREREZEH L.
FLREERECHBB X U%E (JRR-2, JRR-3,

TABLE 1-44 Increment of instruments in 1966

Buildings Instruments Number
FCA Stack dust monitor 1
” Room dust monitor 1
” Y area monitor 4
” Neutron area monitor 4
JRR-3 Alarm 1
Off-site Monitoring post 2
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MR BEARLCEHR Le=2%E
Zzofit FCA, IMTR 2 ¥ Dk

l'j‘ 7 }' '_7- '—j-::
BEEOFEZED - 1.

=2 Bl UKHE= ﬂ%%ﬂ%mﬂmi%#b&e

BOBRHEBCIE 1.
FEERAE=21) YIRRAMEBIROWOTREAD #7
ORBEEF KT U, BERSHEER BIEL:. Z0ih
A2 nFTICERETET U, B4 DERZB I8 1966
¢125;wﬁﬁﬁﬁ@ﬁéﬁcaafwés .

U)E%ﬁ&
1%&¥Ewimbtﬁ,ﬁ%ﬁ%ﬂﬁﬁﬁ%#ﬂbﬁ
Km%ﬁiﬁﬁﬁmﬁﬁﬁwﬁ%ﬁﬁﬁﬁﬁméﬁﬁ
m%ﬁmﬂﬁwﬁiémﬁﬁ% 2 ZE DOEH AR
kA TABLE 1-45 IR L. C N DERBEHICRE
ENTVBE=FRFAE=4, HRE=4, KkE=
%, ¥ L) TE=Z, ma—buvE=ZRE ZOER
HEHERTH > CRERBEEERANEE LTS,

TABLE 1-45 Periodical inspection of radiation monitors

Month J1966 1967

Building t]5[6]7[8[o]0i]i2[1]2]3
JRR-2 —

JRR-3 —
JRR-4 bt —{ — —
JPDR —
TCA —
Waste disposal plant — — —

w

I

I

Experimental facilities—| i —
“Hot laboratory — (- et —
Plutonium laborotory — (-
Fuel reprocessing testf  [r— —

Decontamination shop = bt
%o irradiation i i
VDG (2MeV) |— —
RI production plant et — —t J—
Metallurgical research| — o
LINAC —_ [u—
Laboratory No.1
Laboratory No.3

H.F.C. monitor — —

11

I

TABLE 1-46 Periodical inspection of monitoring statlons

and post
Month 1966 1967

ltems t5(6[78]9fwlulz[1]z2]3
"Radio_carrier - ' IR
""" telephone T

Telemeter o N A

- datalogger
Monitor PR N S N Y A I 'Y N o
Monitoring post |s 4 [t o P o it et | o

lI

TAERT 8616

TABLE 1-46 RN EERRICR T A AKERE=4)
VOAT—va VB OURBREERE=2Y v/ R
P EEEOE SR ERER U,
 BUELARBARERE=2Y) VS RF— ¥ 5 Yicob
TIRERBEERRE, FrA—lor—Br0e=4
DI, BRFEERE=2Y) /R M EBLLE
KEDBOXBERIC K ZEMARERAEB L. %
EWERCET A BREREYERERR4 1A
CEMEARBHESER L.

N S BHRERE NS OERAREFHEE ST
2 JRR-2 R 6 BEE= 4D L5 ICHESEEERDD
D, $ZOMOEEE=20D L5 ICikEEICEBITERS
NTHEDDEICABL, BT EL OSRELEL S
NEAREREBEERL, REEEREEEETHE
BREDONAHMEEZBCRS & &b ICHERMERE
L. BBAGELRET=2Y Y I25—>a v DES
B, 86 RARMER~BEDOLD 1 4 AREEEL
72DT, BOBD 1 EIEPSREME L L.

AEEFEFL LR =2 EBowE, &&i
LB, BOoTKARBM~=TLORER DR
ZERNTEDT, E%ﬁﬁ%ﬁ@ﬁEMowru&ﬂ
LD EDOREBHHETE 3.

T ENAREROBECBOTHEEEDEL, +5
YYRE, £44+—F, GM#E, B EREOKEEDE
b3k 200 H£HREBI N TVBC LIZEHABREHRO
EHOERICREVCEEZRLTHS. (ZBE)

(2) HERR

1966 EEMRE = 2 V) v/ EBOBERAERTES
Y. RTEIEERE S B S RS IR B R
WE= 2 BIUMSBRERANEESE, BEITEERmn
ERRERE=4) v/ HEBLIUCHBABAFEERE=
2V VITRR Y, REWMFREIERNRELEDERSE
BRETHA.
BEREERERERE = 2 5 X OB RS ARN
EEEOBREREAFIIEMBY 700 4L Licoizb, =
DS HH 200 fESRECRR SN, 20oBbi
bORBEEEDOEL, +FvIRL, A 44— FIZEOH
Bl UKHFH 1L, GME, BR: o4t Th,
ENEERYSOENERETH- . HEFORR
BERKBERICL3HETHY, ORARICEE DR
ROV, ChiIERNOBHRERS L UORERY
DERICEBECABRE V. TRFHERE v Bz 7T
= ZFIOREEDRRHSHETE Uk, BRIZRHICE
EFsctickDdrBENHILTE:. FFVvyPRrEE
KL A - FREDFRRBEMMOERIC & 2%
Fit, BIUBRANESKIZMETHD, icch
RER VAHRTRE S RBE L. FEE Y FORER
EHBEEZOREAEBBIMEBORBECIVERL
oo $RREMEE LTHER LT 3EEREIC o —
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Fig. 1-51 Monthly record of obstacles of radiation moni-

toring instruments (irreguler check)

2URYTFRET VIV —RDH B HE bICHES
2. FERERAMIROLOTY YOS, %
HIBNRFEDORBIC LR Y BLUTE—20DERT
Hote. BBOYRIKHFEEINS. La—&78 M
BEOKEVTREIENCZRT I L DEEDSR
ERETRD Uic. FBBNICEN -7 JRR-3 v
IR AR L, BERFIGERPTHS. Fific
EALCEER, FEEMLTBY, ERBE
HTHY, WREEOFEICORMMAEET B HHE
ObOWIERE L. BEFREATHRHEIIEFEIC
BE, HECELOhTED, E=2E LTHERAT S
AREEMTHREOSETNbONBENG. FE, BE
R RLBILT Y 5. ABSESRE Fg. 1-
51 iR U7z
BT EAREB e =42 Y v 7 HEIL, #4E
BEEERICEISREEERETERL, RNEMOKE
AMETHEHY L HEoB b b0l HEEOH
1t, GM & ¥Rk L OCRIEEREOB{ERRTH
ot HEEORRIEMREE ICLCRELL. GM
ODABRFHINIEODTH o7, T/ BT BH 41511
T L KEREHCRRL, T 0l 5 2EBBHL
S Ut FLrA—2CAVENRTWA ) V=&, 40
BEEME L A —N— k- VIR EDMERKETHB.
BEREE AR IERICRS BIEhTH 5.
WREERAE=20ENSRIBEERFETEILL,
SEMNICRA U iEOEREEY U, HNE X UHA
FEHE= 2R EbICBEAEHERE, o/, LD
BRERBEOEBIBMRICAMHISEFT N D, BiEhEe
TR RBOSRENDS. MAEERe=2R%EE
HEREDHETNRADDLTL, BERERET LT LN
HHD, HELERIRECHERTHS.

g At AT E BUMSE I B B A, el
BEOETIREAD SN, HEIIBLAERELL,
- 7.

RPEENREE LSRN REREDRERIE, €03

L6 == 4 HOEEE S CICHIEEH 63

EAEDEGNNLCTSY, CRICHLYT B1wbic
FARTMRS & CBROBMISETH 5. (LR)

(3) BaHHKiR
FABHETFHRTIRAER D M EFHAES 0T =
AFOENARE X UBEREELEET 5 LItk E
NoDOBHRERLTALIBAL, pRDEVEEE
=ik, _ _

Fig. 1-52 KU EREREORMERBE=2 K2
TEREBMCEMTEHOBHERER L. KL LTH
BOBOEHRICIT > TH3. BEIEAN 97.4% TLY
RAAEND, Thld L — b2 — I EMERICH  IREDS
otk THY, Z2ORV—b2—S2EE T T
ZARICHEL, va—4&, 797 Zz0MERBELTE

CRERELLOT, BER S OO TRIFIEBIELTH

3. oz TCA T3 98.4% IcH > T3 A, chi
EREROy ) TE=Z2OBRHEBBEEL, CoER
CIREHEMIARE L 5 D ERMEBEL LD, B
HEDOT > kBRI - T3, 2DhoBREDE=4
DT 9% DIEEEAE 100% OBREIREET
NWADTHICET 3 ECARBY. B ADSERER
BXUNYF7y bE=211100% OBEETH -1

Fig. 1-53 [CIRERSHEATEE=2) YA T — ¥
a VEBIOWVWTER T — ¥ 3 YIlICERES OB EE
R U7 CO¥BREFEREE LTS HBRHED
FHEIC R EN AR B XL OREEEEZ L C D fDICXK
LB E BRI Uish -2l e LTHEL T 50
T, 2&kE L TRBEBEL LT, FTREER

Operating rate 85 90 95 100 (96)

Buildings

Laboratory No.l
Laboratory No.3
Metallurgical research
Ceramics laboratory
Experimental facilities
Hot laboratory
JRR-1

JRR-2

JRR-3

JRR-4

JPDR

TCA

Decontamination shop
Waste disposal plant
Plutonium laboratory

Hot cave

Fuel reprocessing teStRNNUNNNINNNNGG
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Fig. 1-52 Operating rate of monitors
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TABLE 1-47 List of lending of survey meters and H. F. C. monitors
\\~\\ Type of instrument | G.M. Ic}olnizatt)ion Neutron Gis‘:i rlxjtriﬁg %ic?rl:d Eﬁ%‘g"ﬁ;{g? H.F.C. Total
\\ ;‘fg’:g’ sugv:;lnféter Sr‘:xgt,eez survey meter | (end }vindow monitor o
for dt-ray M)
JRR-1 4 5 0 0 1 1 11
JRR-2 6 7 0 0 2 1 16
JRR-3 4 4 2 0 1 1 12
JRR-4 3 3 1 0 0 1 . 8
JPDR B 6. 0 0 L 2. 17
Radiation control office of lab. bil. 1 3 4 0 1 0. 2 73 12
Radiation Control office of lab: bil. 3° 2 | 2 0 1 1 1, 7
R.1. school ‘ - ‘3. 3 1 0 o 0 7
Hot Iab. 6 8 2 1 2 2 21
Ceramics lab. 1 2 2 0 1 1 7
Fuel reprocessing plunt 4 2 0 2 1 1 10
Radio chemistry lab. 5 0 0 0 0 0 5
Experimental facilities buil. 2 1 0 0 0 1 4
Fuel chemistry lab. 8 0 0 0 0 0 8
Pu fuel lab. 3 0 0 10 1 2 16
Decontamination shop 3 1 0 1 1 1 7
R.1. production facility 9 7 0 0 3 3 22
Waste disposal plant 3 2 0 0 0 1 6
JMTR 2 4 0 0 1 1 8
FCA buil. 3 3 2 1 1 1 11
TAKASAKI Inst. 2 0 0 0 0 0 2
Safety controi section 2 4 0 2 1 0 9
Calibration room 13 52% 28 3 9 0 105
Other lab. 25 3 0 1 1 8 33
Total 124 123 38 22 30 32 369
* Survey meters for emergency and under-repairs.
e Operating rate 85 90 95 100(%) TABLE 1-48 Number of Calibrations and repaires
Center m ' Instrument Number oleumbgr of
No.1 TNy caribration) _repaire
No.2 R G. M. survey meter 362 74
No. 3 S —— Tonization chamber survey meter 256 49
No. 4 ———_—————————————— Neutron survey meter 46 10
No.5 AR .. Gas proportional and scintillation 35 28
survey meter for a-ray
No. 6 RAAMMANIINIINNINY Contamination survey meter 55 19
No.7 m Scintillation survey meter for fy-ray 4 0
NO- 8 \\ l\\ \\\\.\\\\\_\\\n\\\\d ! Bell alarm meter 49
Fig. 1-53 Operating rate of momtoring stations H.F.C. menitor 90 81
Pocket monitor 186 0

CHR U TEBERBEL L >TSS, chiziEfdon
YR BEICEEBE NS 5 12D ICERRHOHRE DS
BEBBHY, THEERDEACET IRENRS T
EREBREREB TS, IIBESE, B6BITAL
MAF~BELIcIY 1 AL LIz0T, llsA o
FEHBRHEEZR L. IRETRIR I BolikLlio
T 105 A0FEHBHRER L. (B)

(4) Y—RAA-HOKELER
BREBEIHEEE DY — {4 A — Z OEE % TABLE 1-47

T, $KRIE, SEEFRAIRTE TABE 1-48 2R L7-.
BIERE L D BERAERIIET DD 1.

Y= NS — 2 DEGUIFERED 2 5Ll LD 36 BT
B ot LAKHBAEMEETR S HRiIcE VTS
WEVERLTO . ZORBAVBHEERTOT, &
BPIERAOFHRDO Y —~A 2 — 2 2B D THE. &
—~ N A — 2 OEFENRE TABLE1-49 {5RL7-. GM
Y= A A= 2 TREEES D o1l — 7 iz 30
% RRBERA Ufe. HEEWRIY — A 2 — 2Tl 2 — %
Witkt, IMHOBEZENICLERANYEE L 7. Eil
HFRBEFHO GMEBEOWRBERENFIHEETL
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TasLe 1-49 Classification of obstacles

Cause of obstacle
Instrument R .+ | Corona oA
Breaking | Diode : G.M. | Electron Ton
of cable | transister dlig%i;ge tubes tubes | chambers Others
G. M. survey meter 21 18 13 10 0 0 12
Ionization chamber survey meter 0 2 0 0 12 13 22
Neutron survey meter 5 4 0 0 0 0 1
Gas proportional and scintillation survey meters ;| i 2 R 0 E ) N R 0 18
Contamination survey meter 5 4 0 9 0 0 1
Scintillation survey meter for %-ray 0 0 0 Sy 0 0
Bell alarm meter 0 1] 0 0 0 2 0
H.F.C. monitor 2 10 7. 3 0 0 9
Total 35 44 20 22 14 15 63

B33 LBbhs. a HAY—~4 2 — 2O
B, #RNNVT, Ry FVIRRKCXBHZAD)—7,

ERROPWETH Y, Ehaf BEAVYYFLv—va vy
—RA A — ZDOEFEIIERED © v F—, BEFHEE

BEOHBETH T, CD af HHYy—~<42—2%
I3%E EMI S 42ER LT 585, Pu ek
TNV FE=2E UTHAT 5 b —MERELEL,

BRMETEEERUEA — 7 —KRELL. (TH)

1.6.3 SH#EE0OFARKR

BIEREE & B UL e R R onE, AEXBRE
SFBIURAERIFORNEBCI /2. a Bz 27 b
MEFADZY v FABREOREE XURTERE L C

TABLE 1-50 Number of counted samples

Gross counting Energy analysis

o B8 o Y
S FE B 4 il e b PR Bl -
ot iR, SRS AOREE XUREHOREALER 5,26 13, 052 ” P
KBTS BERL L, TRD PR # 2EH 0T+

CRARY PDAHEERTRETHE C Lxbh -
fo. Ffo, 7Y v FREBEEO BV ZEFEEMS
ZENC, S ADV EVBEOEHREBCEIC LR
{, %= TMCA00 {Esirsa THMETE ALKt
ol ZOHEBED T x v F— R PPu D o #
(5.15MeV) et LT 85KeV MiEoh, HRHMEIZ
3MeV PJET 0.421£0.032cpm, 4 MeV B 7 0.102
+0.0l6cpm TH »7=.
AEFICHBITE VT KREEZ T EnEE B
T3 oo B A TABLE 1-50 [TIRY. BU4EEE & MY
5L o BAERMBKEICHERLTH 3. chid FP
BLUY Iy, b= Al EOKREYE SR
FEBEMBELNE-TBTLEERTHDEEDNS. ¢
Nick b7 -T o, B A (¢ SALAEEHEEZ R

B MHGM SHEE = 2B EM) OROBRRHBEHL
THERBEBOBMENSL 10, £ERFEY 19.6%
EiE-oTWVE. Fi, 27 BXU 4 BHFR7u—F
HEE (38) OBRBERITFEMTEE 16.6% TH D,
GM ZEBEEEEE (34) DBEAR 19%, vz ~<7
PAC K ZBEMTICER L T3 TMC-400 #iE4>
Prasid 167% OB WBREREERLTNS. CcTHOE:
BEHELII1 ATEY 7.5 BHEBHT 54% 100% &
LIfETH5. a RAERHOESELLEMLTE
D, SHBILIKHEMTZ2HDOLEDLNBZDT, BHE o8
WA E LTRBBEZEEL TER LTV 3 HBE 38
B%, a BbLU B BEINFhERELTHERETX 3
X3, I LI EOFHEFHBEBEMA 2 LEHH 5.
(8H)
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1.7 HSIEREHORES LCHFROKRE
Radioactive Waste Treatment and Decontamination

Waste disposal group:

Low and medium level waste treatments, especially press treatment of low level
solid waste, have been achieved as a routine work by waste disposal group. Opera-
tional improvement and performance test of the waste incinerator have been done
and good decontaminability has been obtained.

Decontamination group:

Decontamination of hot cave in the hot laboratory and other instruments soiled
in the pile area have been done by decontamination group.

.7.1 & =
Sl EEEE LD T i3, 1965 4EBEICSER Lo RBIgE  SEH LT 1967 4F 1~2 Bl e A L 723,

HFES > T—IRONEEKENPE 1L BB ENTE
k5. 1966 EFED B bRERIE, RRYOERBEELE
%%%@f:bmﬁ& FTHRbhEA vref wv—THEER

;i z OREANSR S L CEEOEREREERS, LEEK
1S L ~v K5 AGBEEERR DM ﬁﬁ’kb)bﬂxﬂéhf:
F5 aiFOEEFHHRRLETH .

T P O T HE BRI D HE AR B 13K L~V Ky
12 9% BLERE & 0 WD Uz psih U ~OvBEIRIZaIC 2.4 5
Dafis L, EEREEYHIREERLTNS. DR
PEVSVREEHOMMGEIL > TE .

MRS TIIEER, EAEbHEREE El-THE%,
& O FERBE RO M (BRI LR O BB = ik U,
1961 4EFED 2 f£, 1965 4EEEDL. 545157 L L
RIEDE L SVEEEY, 7402 —FMHRA by 7ELT
LT3

JUE TR T~ E C L RARBEF OB REER & O
KRN TR M ABER T 2 BEHORBENETDH
5.

K HMF IC DO TS 1966 4F 4~8 BICRBHIEZ 1T
K, TORESEERORDIKWERSICT 5UEE

AT L—
BHKERARFEZ DA ED FeFE R L. Eﬁ
(LR~ ORER & LTEHERANE S BT LMNTE

RIS DBEEMICOVTH, iﬁé@@ﬁm*“
DRFA L, TOMAMMEL SN TS, 1966 £
9 B LX) OFAERAKICARZHE L TREL
BAaBCilot. CORRBET Vi —, BEBRNTE
RBFEIZIFIFEPE, FRIIR Py 708 23 2y
BT EMTES.

BRI OMIESFEI T, BERIICEWTHRE:
T, HEEBICHIFEERL SRBALTWED, T
RELCHAIC b 7 Tahbiih-fcc iR LTH
%, BRpdofme LTIEYy—~_4 2 — 2 EDEH
BN EN » T 5. MERETR E TR
OIEINBLONBH, chidsv b 7K, JPDR T &iC
S N URSFEESBI U cch LR o 5.
WHRBRET>OTIR, APEEICTHE, miie b
2EEICHMUE. chidsy b IRy —JICEHT 3R
Boine, RTFEROEN, HIEMARROBRILE
ORI LS DTH . BRPEFHFERBHIKEK
BARAVTABENEZETRETACEMNTE . (LR

1.7.2 EEYREOER

ASELETIE, PR O B FRIERT O Eh
i, TIAMEURTERETEYS, ¥ & LT R ARBURERIGI T Hh
ACEFE N EENOA KM EZME L.
Y OMIRICOV T, WIEREBRND o RPN L
A - T &fhs, 1966 £ 9 A 27 AMEEOXOIL

RAEAIEHEMA N, RBHOTPYRIEK, 7110 2—%
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TABLE 1-51  Statistics of dischargegl:, solid wastes (JAERI)

* Combustible Incombustible Total . ]
Servige Vol Weigh Vol =
perio olume eight olume Weight Volume Weight

Number ( ma) (k g) Number (ma) (kg) Number ( m3 ) (k g)
1 826 16.5 1,451 2,628 52.6 9,113 3,454 69.1 10,564
2 823 16.5 1,569 3,336 66.7 10,282 4,159 83.2 11,851
3 690 13.3 1,306 2,042 40.8 5, 816 2,732
4 7 | 165 | 136 | 29% | 587 | 840 | 3763
Total 3,166 63.3 5602 | 1002 | 2188 | 3671 | 14,108
* 1) Apr.~June  2) July~Sept. 8) Oct.~Dec., 1966  4) Jan.~Mar,, 1967
TABLE1-52 Statistics of discharged solid wastes (J. AERI)
Drum (2002) Air-filter Others (Low-level) Highlevel
Service : . nghest exposure
period Number Valn%’iue Number V(cgilsr)ne Number Vaﬂ;x)ne V%’:g}lt Number rate
(mR/h)
1 4 0.8 224 33.6 ] 194 — — 31 25, 000
2 6 1.2 245 36.7 104 —_ — 47 25, 000
3 17 3.4 15 2.3 64 — — 49 160, 000
4 8 1.6 52 7.8 102 — — 16 10, 000
Total 35 7.0 536 80.4 464 — — 143
TABLE 1-53 Statistics of discharged liquid wates (JAERT)
Low-level Medium-level
Service . .
.. B
period Volume Activity Me:;isfxt;mﬁc Volume Activity Me:gﬁ:;igc ific ottled
(m?) (mCi) («Cifem?) (m?) (mCi) (#Cifem?) Number VggTE
1 315 35.9 1.2x10 18.4 55,7 3.0x10°3 64 0.21
2 307 47.9 1.5x104 37.7 113.2 3.0x10-2 84 0.51
3 267 50.9 1.9%x10 58.0 7,954.5 1.4x10-! 86 0. 40
4 292 53.8 1.8x10 82.3 11,730.3 1.4x10! 78 0.56
Total 1,181 191.5 1.6x101 196.4 19, 853.7 1.0x10°! 312 1.68
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TABLE 1—54 Statxstxcs of treated solid wastes (JAERI)
~ Baled volume of combustible waste Baled volume of incombustible waste Total
Service Volume - \ Volume E
period | Number of | Number of reduction Number of | Number of :1) u;% Number of | Number of
: carton botes drums p carton boxes drums requction | carton boxes drums
. ratio ratio
1 1,716 45 3.8 1,290 35 3.6 3,006 80 !
2 1,038 14 7.4 4,618 121 3.8 5, 656 135
3 1,925 47 4.1 1, 529 31 4.9 38,454 78 ,
4 288 — - 2, 674 64 4.2 2,962 64 :
Total 4,967 106 4.7 10,111 251 4.0 15,078 357 )

TABLE 1-55  Statistics of treated low-level liquid wastes (JAERI)

.. Concentrated . .

. . Treated liquid waste " Volume reduction | Number of drums Final volume
Service period (m3) hqm(?n:; aste ratio by evaporation for canning reduction ratio
1 281.9 0.3 939 4 352
2 365. 2 0.73 500 11 166
3 261.8 1.02 256 15 87
4 228.9 0.25 915 3 381
Total 1,137.8 2.30 494 33 172

TaBLE 1-56 Statistics of treated medium-level liquid wastes (JAERD)

Treated Concentrated Volume reduction Number of Final volume

Service period liquid waste liquid waste ratio by drums for reduction

(m%) (m?) evaporation canning ratio

1 43.4 — — — —

2 64.0 0.25 429 3 179

3 55.7 0.21 265 2 139

4 82.3 0.25 329 3 137

Total 245.4 0.71 345 8 153

TABLE 1-57 Statistics of treated wastes (JRIA)

Number Number of Volume .

. s Number of " Stock in
Classification of collected treated reduction

waste waste drums ratio 1967
Combustible 1,703 1, 065 322 3.3 638
Solid waste | Incombustible 2,817 1,710 155 1.4 1, 107
Total 4,520 2,775 477 3.1 1,745

Acidic aq. waste 110 — - 33

93
Alkaline aq. waste 45 — - 29
Liquid waste|

Organic Chemicals 266 197 61 0.3 69

Total 421 280 61 —_ 131
Slurry 572 5.32 87 0.6 40




JAERI 5016

(b) PFrobEEEYOAE
BRSO R ARTRESAEE THR LD, chb
MABEY ONEICRNE S5, EREXEEE23 180
Ellichic->THAEL, EhNBMBEERL: Co
R B O BT DRITIE TABLE 1-57 (TiB 7=
K OlT, TR, IR, BRI, X5 ) — 15 EAFS,597T K
DUIEE I T, BHRBBOBFELAERETTLLY
T, IFEDS vV S AR— 25 RTECEMTE
fo. BUABEEMRE—TENO I EHLEBAGTETL, &
BERBIUR7)—13, €4 Y ra2ERLTFS &G
RICEZIAE L, EMIZERLEERG Ui, CoRMPEE
BoUCIREORKEEYONE LML TH L o1,

(3) WBEZORS

REFETHIICER, bULRBEBIEEL2ECE -
THERAERBOICROEBD TH 5.

A U v — FEEEE

A4 VA Wv— TBEER

4 v vv— TEREBRESKNE

AT IE R A BEEE i 2%

DR gg ez it

15 L~ v [ERBE M TR D B 5T
BABEEEEE 7 —
BL~NzERIGHS Y F) YORYE
RIBIPEHIRF D Wk

(a) JRR-2 B L ¢ JRR-3 T, {HfAKADL v
284 W T A ERE I DBERICHh 7o - THREIN S
Tz, N oEENNICEBEES 3HNT, 4
Vg v — TREELESV— T — FIEINCEE L
fe. 1B, COBRERFKICS S Av—TREATS
B, MEABREZRELIBZESLETHD, LBRES
CRELAERKIC Yy 74 VI LS ARERBHEOHESE
Brilot., SBICA VL MV —THERERERRE
T A OERMNEL JRR-3 75 /SR REICEE LT
@ikl

(b) %7 v—7¥— FRO—ICI3H - IT KT
kD BEERZEHRT .. chid JRR-4 THTHEL
My DR R T i ERRICHE R S s MK (BEH 210
m® B 140 b V) REETIEHRT, WLk v
79— brD~Ry FefEh, <O EIcBEEL, HABEERIK
Y- FTEHS> LD TH B MEOBERRF S5m, BEX
16m Ogffa v 7 ) — Xy FTRIANCHEKREE R
FLrvey PigiERL, ~ v FORicid 300mm Dir

1.7.3

(1) BEERE

TABLE 1-58 2Rt B3k K O EE=ER Lo

BTHD, TABLE1-59 [ L EBOREEZHIL L
HDT, WHDOEFERBOBODREKERT.

1.7 REHEREGONIEE X OB OB 69

2 P DS S L e R T PR R
Fig. 1-54 A photograph of the long-term storage facility
for irradiated in-pile loop
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e ber of equipments decontamination
O e BB ERROLBRE BRYoRkRE
116 0 0 0
138 0 0 0
189 0 0 0
48 0 0 0
441 0 0 0
= I - TABLE1-59~Records of equipment decontaminated
B Lok i %2 M & % 3 Mg ] %4 ¥y i
DY A A= — 2 | @S —TRy IR 1 | OBKFR 6 | OHZRRE 1
@I B B 12 | o # B 1 @;-C -2~ 1 | @Of ¥ B 1
@nVYF7vbE2R~| 2 ®7;j4i&5—-z5‘/ 1 | @==Fr—2—K 2 | @ H oW 2
QY ERBRAERNSL | 6 | @B B W 2 | OEHRET — 2 8 |®JRR2 mhAH | 1
W&o 5]
®=x ¥ & HERYHY 2 | OMERERRY v 7 1 ([®TLG-l74nx—| 1 (®T B #H 10
®L & 60 | ®Fk & &t 1 @I & #H 30 @’é’a‘“}i}ﬁ%’ﬁg‘—'\“'f A—1 2
~—aPon
@7 4 VA EER 25 | QEEHRIFRE 1 OB 2 # 1 | @AF v L 28kkl 2
O FAVVE 1 | @rRFyLRNL4T 5 | @#Tey s 38 | @BEBKFLV—va 1
4
@A A~ F)y | 1 | @FwINA7 4 | @BBRAa YT~ L @@7eys 4
>
(DES G 1 | @Ry vFT~ 1 | @] RR-3 Hk%KIE 2 |@I-C g—~Afx—| 2
BHRVYFI RS 8~
®§f§l&%‘w—»ﬁ o 2 | @F% W 3 | OEizE AT 1 @%ES‘L;\‘/ I B |
- + A
@M e E 1 | @ B H 10 | @ERIES 1 |@ B #H 15
BFv—ErS 1 | ®@3o-gE 3 1@ B H 10 [ @44 vF=vr— 2
®L 2 #H 98 | @ Ze 1 | @= v ekl 2
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TABLE 1-60 Records of laundry
IR 55 2 m o g 03 PRI | &4 g £ i
o T |y | more et | moe e o | e [ moms | me e mm | mo e
FEEHA | 1,126 1,114 {12 | 1,117 | 1,101 | 16| 1,172 | 1,120 |43 | 1,413 | 1,401 |12 | 4,828 | 4,745 | 83
ek - | 2,072 2,047 1 25| 1,713 1,702 | 11 651 648 3| 1,141 | 1,137| 4| 5,577 | 5,534 | 43
fe& T | 1,923 1,804 | 29| 1,574 | 1,556 | 18 553 549 | 4 969 967 | 2| 5019 | 4,966 |53
EFols&pR | 1,181 1,077 (104 | 1,819 | 1,677 {142 | 1,282 | 1,191 |91 | 1,856 | 1,739 [117 | 6,138 | 5,684 |454
RIR E 43 2|1 20 1| 9 44 38| 6 6 6| 0 113 97 | 16
RIE T 46 43| 3 24 9|15 44 41 3 15 15 0 129 108 | 21
RIRA—~ 7 7| 0 s2| 82| 0 0 o] o 97 97| 0| 18| 18| 0
R1ig 210 210 0 240 2401 © 208 196 | 12 642 584 {58 | 1,300 1,230 |70
TABLE 1-61 Prepared reagents for personnel decontamination
3 & £ %1 %5 2 P 55 3 i 5% 4 T 4 i}
BLF 4 V=2 b 4,150 ¢ 2,950 ¢ 2,350¢ 2,650 g 12,100¢
w Ok %A 2,300 ¢ 2,250 g 400 g 1,480¢ 6,430 ¢
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of the fires in nuclear facilities.

Operational Safety

Development group in the Section of Operational Safety has carried out the
investigations by literature survey on the fire prevention and fire-fighting about
(1) nitric acid, (2) plutonium and (3 ) uranium, which hold the majority of causes
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room.

in a hood.

Radiation Control in Nuclear Facilities

In order to perform effectively the radiation work in the controlled areas and
to control adequately the exposure, the followings were carried out.

(1) Survey of the air flow pattern in the JPDR building and JRR-2 reactor

(2) Hazard evaluation associated with radiation work such as the a—y cave opera-
tion, handling of an irradiated fuel in a hot cell and handling of fission products

In addition, release limits of the airborne radioactive materials to the environ-
ment and alarm setting points of the stack monitor were reviewed for each stack
installed at the reactors and plants, intending to unify the concept of release.
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RI production building 24 7.8x10°8 6.5x 104 131 100%
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TABLE2-5 Alarm set points for monitors
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Monitors Alarm set points
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5x10-1 £Ci - hjcm?
3x10-% £Cifcm?
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TABLE2-6 Maximum limit of 13 allowed to be handled in a hot cave

Release rate Mﬁ}gﬁuﬁ:?as:f
1) Exposure of the public living in the neighborhood of controlled areas. 2.5 mrem/w 170 mCifw 10Ci
2) Maximum permissible concentration in air for the public living in _ N . .
the neighborhood of controlied areas. 2.0x107" 1 Cifcm?* 63 mCi/day 8.9Ci
3) 100 (MPC). at the exhaust stack. 3x10-7 1#Ci/cm3 430 m Ci/day 62 Ci
4) Maximum permissible concentration in air at the operation area.  7.5x107? #£Ci/cm? 6.5Ci

* The figure is for children {ollowing both inhalation and ingestion of contaminated vegitables®,
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Fig. 2-1 Radioactive gas released from the JPDR stack
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Fig. 2-2 Gamma energy spectra of the off-gas released
from the JPDR (sampled at the inlet of the off-gas
retention tank)
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BES 2mm, HE 4.4mm & L.

D’(w) = (1 ——m) 09_’"?’1D(\,‘a) rad/h ( 2 s

Ub LEBOEETI3H1% 10cm S U Tlgss
CHDNLDT, MELGFHIMELD LiFH BAzh
5. Rl IhThEFRREEN TS OMH 1/2 BEo
WHEZG 1880 5, 10em it & TAHDHER
6rad/h TH - 7-. KD P TFRBEEDOR b E N L
CATREMEDHEIC 2 boltitEshazoT, F
SEMO YRR IC I 3.

Fhte T PTG o8 EE, RhiFb-tL
EVENREL 2D, %%ccéiﬁm?ﬁﬁéﬂ%‘ﬁa‘i@ﬁfg%ﬁ
L, 203 Z @M+ Til, T DB 415 2
CEBTEUD 7D T, ERMERIZDRIE L.

RIS E T VL2 SUS-27 09 4 i, faTHE
FMICEEOD . 71 YOESEK 1m T 3. SUS-
2107 4% 1g &S 10MW(@ =4 9% 10-2n.cm-2.
sec™!) 125h JAST 3 &, B, v Mutslr o. 57Ci/g i
W%, Z0ODH 110h B¢ 3 L8 18 2mCi/g Ik
U, XIS S'Cr (18 mCifg), ¥Fe (0. 2 mCi/g)
THB. NEEEFTOMALZETIUE, B BOFE
MOMBERIZ (1) R&kY 155ad/h L3, 72l B
{3 *Fe DBZHNFE U Emax=0.37MeV & |-, g
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Fig. 2-9 Fuel element for the temperature measurement

JAERI 5016

Ik BHIRIE, SUS-27T 074 ¥viz R 2mm TH 32
MOERMEBIIL, 74% lem KD TEHES 2 &
(3) ¥ TEZ oh, HEBEII60rad/h icics. #7701
SCr © v MIIHUHEDOHRE D 9%® & L, E: i Cr,
YFe DIEHT A NF—L LT 0.5MeV & 7.

Drey=1.07 ﬂtErS[S: %—_y dy+e"‘] rad/h (3)

Lic8 > T4 Y2IEETEE>H e & TSradh gt
D, TLFH (0mglem?) ZEF LTS Tradh jciz
5. fRERHZEZISHBELTAEEHEER 17.55ad ©
H5. SREULIA4YEHITHERYT 2L, EXENO
%Cr, ¥Fe MEH LY 1 ¥ OLREEEBAE L 1 2 D
T, SOWCHBERESENTIbDLEEZLNE. D
fir v MIC Xk B L500812, BEEESICESS>F o0
7z SUS @74 ¥ Olhiiies 46 mCi (0.5MeV) &3
3¢ lm #ic b 2 A TR 13mR/h €, 50cm OALE
T15 53RfE%E it 13 mrem LHEEINS.

UED & S ICAERTREBEBESEEciLy, £
DRENTATERVOTRUTORFEICTVEZ 2. §1i
bbE—4% v b (Cu,Au) % Al 740 (TmmeXx
25 mm) AN, HFerEiigkic UTRIER <4 7ic
BALES 5. MHEHREWE S IMW, 1 KT,
BHIERIL 168 I THADT, G 2mmdxlem T
(20.58 uCi T, ffHKLD 10cm BEDEEHEESEF
RO 1 mrem PITCRIERWD. (H0RE)

g 5 x &

1)~3) SERgRic k5 B MBI O3 JAERI 1065
(1964)
4) Radiological Health Handbook (1960)

2.2.8 JRR-2 (ERFBREEERKD
FP [C & Bi5H

JRR-2 FEAICIERABBEITE 77— v 38T S h,
BFREPOB O B IN-EAZO BREESHEFELT
3.

F— KD BHEEREDOE R TR LiIL20TiRY
TR SENTNBY. 20Dk 1966 4E 8 B icFikrhd ik
BHT rupture %2 U7 — K BEEICHES L.

Fig. 2-10 € 1966 FE 8 A oD 7 — kDR (L%
ART.1966 £ 7 § ¥ TR, MEIAD ULABR OIS,
BREOLIFIEZE ST ('Cr, “Co)P RELIZEZ ShL
Paote. LU, 8B W0 AKRBEEDCAHMI EANRS
T, BETHEIER, "Ba-"Lad v iR bk
B o0 B O BN rupture 238 O T3S
WheEZ ohi

Kepd 1Ba~"La o it hsiEn < & O iy H
UMb i mRT 2 L FRULT, HULLN
DHENI8RDBREHCHINT, TOCLELDKDE
MERARE UTZOMEBEERNE L /ER, 7H 28 HIZIKY
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Fig. 2-10 Radioactive contamination of water in spent
fuel pond and ruptured can
a3 2RI KB EBbh »7c. 2ROMENT rup-
tured can LIFINABRBICHD S, rdEEHIN
7z,

ZTODBLT - KEBERZ, BEE 6.5%x104 £Cij/cm?
ZRUEES, ZOBRLEZVICEHDS L, BEELLEIEEL
51Cr, °Co T1T - 7-.

% /¢ ruptured can NODKiZ (Fig. 2-10 RB) 153
RMTBED FRERE M, 1 aCijem® BETHEFL
72. 9 A 16 HIT can WD K% RH LT 51 2~3X%
107! pCifem® BE TR L7255, ZO%I% 4IRS L
T3, B2y A%2FBT 22 COREIR YBa-1La
P D FP I RY S o8, Thllkid Fig. 2-11
RS & D IC "Ba-"La B3 E 3~ B IT 2 T 4Ce-141Pr
BRI TEL. UhL, %Zr-Nb © B 77 X hsh
HBENED o7ch BZe-Nb lc > TR KR LTHE
FizinichEEZ 5h 3. ¥ 25Tl ruptured ran
WD H ZHD BB e hs, Kb TREB I,
ofc. COBHEWHLHTRIRL.

F—wKEP D, FERNFP #2, £z Ml X
NTWHLEBZNBHEDT, 2EDOBENRT—VRITE
BEIh TR/ —r&frr=—nr . vy— + T

2.2 i =

N E 83

106 Cosldd
0 E"15 Ba-110°

1*

0.54 Ba- 140

5 L 081La-140 -
E 0.69 Pr-144
% 0.92La-140 1.59La-140
£ "LI7Co-60
8 Ik ]
10
30‘-!ll||llllllllv|||
0.5 10 15
7-ray energy (MeV)
Date of sampling 1966. 10. 13 (5 m/)
Date of measurement @ 1966. 10. 14
® 1966.11. 4
® 1966.11. 14
@ 1966.12. 1
® 1967. 1.25
Fig. 2-11 Gamma-ray spectra of water in a ruptured can

W, TOTOEFAEREL:. HEICERLUIz7 anv4
ZHEUAER, PiRD “YBa-"Lla Rrfidhi. <
DT ELIFENICSH WBa-"La RT3 L
ICIE 58, BREH 5X1072 uCijfem® & KU D TS
B EREIi St o 1.

DHEFENZR E JRR-2 HHMIIFET ¥Cs DAl
B2 oREASOELEBEER L, ABBELOBAT
1.19 pg/day, PEBMBHROBA T 0. 238 rg/day D fths
BohkERBRELTHS. (hE)

2 F X |
1) {RE4BEBOEEL, No. 7, 59~60 (1965)

2.2.9 RR-2 FEAOK[FHE

ER M I0MW g/ JRR-2 JFEETid, A
FP 2 XM LR LITE » 1c* < Otk 7 2wl
AR DBRITIT, FEANO L2 THEFEE OB E S
HZRUIDICREE EhY . ChiZFEROKH
BIEFIKEhTHWRRHEEFE I ohic. Ll A D
FP i3 LORBEMPBE U G&R & D B Bafp = A
THLEMBEHHERLEETH 5720, 1966 4F8 Aic
JRR-2 FEAOKHAREEZE L -1,

(1) BEFLEZOER
HEICHI > TR 77 v v— 4 FTORER LY a

* B L CIcE U YA, FP Rl i3 B smsE 4
HOITOETH - 7.

T—DHETIICE > TFENOLRHDB L ICEEINS
CEETFHUTHEOHEBATON:. TORER
BEHOTRO S kBCIcLicLik. ¥ v
W—ADFTEENTHNE L E @IFREENTVS)
BFERL 2EBICHE (AKX yFAr—oZzBnl)o
AR HONTEEY 0.5m, 1.5m, 3Bl 5mopz
NZHOFEIWCBOTHEL, 2¥K 77 Y Vv—20DF
TEHDIEAL, 77 - 20K} H2BEAE
EHULERICRBEESS S TFREINBENITS
WTEGHELL. 2OBBROLSI BT L Bhh ot
(a) FEHNOEZBBRLTHET E. TRbD,
FEIE:v v Fo+r—7 TEOAE X+ (HT-11
i) kHmELETHOALRIFRICH > TRAh, Kxt
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Fig. 2-12 Air flow pattern in the JRR-2 reactor building

Mich b &y br—THID & FOBBREE - THIRIC
Fhotr, CCTREYTIPN—LET 7V —2D 2
FHC BT 588, BEDEWNWT 7 Yv— ACA - 12284
BEHoh, —HRERL 7 F~Fih, hoAEHZA
B ERREE R > TBRILL D —BIIRE EF o h,
BURUDOBORARGEICAR L TERT 5.

(b)) 77—k HE5BSILTORFEIZ FTOM
Bic kK D FRAMBERIHCIRS.

(c) FEIBLHMEEFHERERI, »~vF, BB
RRETORHO—HLIER L, —BRITHRLTHE—3L
Tz,

(d) FETI HT-11~12 fijk b HT-2~4 §iic i
5.

(e) F+v bod—/TFBRHIBRILLD O
MB—E LTz,

() PFERIChBHSALDBEAMIEEICTHE . (B0cem
LIEEEN S L3 A BB LIL)
IRET, Fig.2-12 KKEOSHER L.

(2) % &

UEDOMED SHHBEBEMNEEI L2838 55
B, TOREBHEARIROBERZ LD ER—EHN
DESIHICTELLETH-7. TOHEELLT

(a) 77 ¥n—od F7AEHEKCTS,

(b) 1 BB RIGESIL(2 #BN2H%ET 5,
BEDMEC LD —RBREN, AKRBBIELTH
DroBK[FEBESN, 4% YA D FP &0 R
BUEBETLABCRUEFROBEEBTEE b
Mot h& )

2.2.10 JPDR [LHEIIARABEL LU Y v 7HREORME

(1) [AFZAE

Z—EYEEBTIE, SESHE L Tuhoiown, 1L
BRI REE LT EMNBY, chETHAEREN
EBBENTOEL 72D T, ERERTHIOMEL )
L. #58R% Fg 2-13 CRT. chicd 3 L%
RGP REOFRRENS s 7 s — Fod—2—R£ v

Tr— 2 AOFATHE, sHoBECLYWHe ML LLEHIC
RYTEMEIEE LD, WHEMFH LTS E A
Li:. coiRiETR, MEREROZQGERHELRED
bBthMe s ChoOREBAEE XCHEE UTAR
LJEHORBABRBITHESL SN TS, HXo)y
AHEATINS.
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- 0 1P == f-{eegsel:;eration.rtwmr--cmlden5ate h,
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i -~ di ildi 'sample
v Waste disposal building e
. D ]
= 53]

15y
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«—: Direction of air flow
Fig. 2-13 Air flow pattern in the turbine building (1st floor) of JPDR

(2) R 9IhB0HRE DH5, FEHEDO LTLERO 68% (49,250 CFM) %

A2y 760D Rl OBMEBLHETIEX, 24+
I RBESBEELRTLEES. 229 7 hoDHEERL
UTETERD 5, 1.25X10° m¥h (R5HE) £HVT &7
B, COEEES>TRE v I HRB= R IC Kk BBEMS
Kol RIBMEE, 475 2RORES X UL
F (10m*h) Lhkidv7c RI UK &M OEEHRE
LT3, CORRBRAHREUEICR 2 » 7 BERE)
DREP L DB LEDNI. 22 TR2 v 7HREZD
e RBRA R RS REBIE L T, X5}
EEDOHBEBC -7z, 2% v 7 EREOHIER, v
7 LABEME Loy vEGEEER L.

R &y 7 BEREHE TABLE 2-7 TR S B4 T,
BOBOR OV TOEENEREOREEB 1L » 72,
TABLE 2-7 [CRHETEHB L 2D &k ichit 5 25k
JREE, Fdk, i TABLe 2-8 I3 ARMIC BT 3 EN
HEEE, Wt Rd.

ULED#RDP S, RUESZHBEEELLEL >TL
5EHKIE, JPDR ® Ei, Ep, Es, E; 5% 75 Exo HER BBt

g3 B REEIC BERREEZAHT) RS Ln
BEBETHES 2 - LHE - CHRAERLA LS
&, PERPSEBELIE TS 2 — ¥y e v NORBRHEES

DT NG RBREFERBRIES 2L EZ 50 3.
CORBRDT v/35 Y Z2BERIBEDHIICH 3 15,

RELRRO AR, B, WEERL S RBRNICRY
ME~EHETH 5. (5/)

TaBLE2-7 Designed value of flow rate of air exhausted
from the stack (O fE#)

HE il B Run-1* | Run-2 Run-3
E-1(Turbine B)49250CFM| O o)
E-2(Waste D, B) 2650 » o) ;
E-3(Access B) 8440 o
E-4 (Enclosure) 12800 o @]
% Run (e 3 EERE (m¥%h) | 1.20x105] 8. 08x 10¢| 2. 10 10*
¥ BREA gg EE] (mfsec) 18.7 12.6 8.27

£

* JPDR ;&% B 1212 Ev~Eo 0ft Ew (1500 (CFM),
BimEh 3.

TABte2-8 Measured value of the air flow rate

B o8 & # By Er B B | E 0% E 02
r 5 3.25 10* w1 1.02x 10* m¥h 1995 10 m¥h
koo BB ® Amjsec) | (1.6 m/sec) (3.1 mfsec)
o s = 120X 10° m'/h | a.08x10'mh 2.10X10* m¥h
&* & fE %‘% R ,ﬁ (18. 7 m/sec) (12.6 mfsec) ! (3. 27 m/sec)




86 G ALLERE O FDH

JAERI 5016

2.2.11 JPDR g;mmmgiswgﬁ;ﬁﬂm7 uwuﬁ?éw_m#ﬁﬁ
BLUT 1 NS ZBEERICFEEIN 355

JPDR FFFEMZARNICIR 10 %0 BFiZzSsEmn
EBEDYD, Thehikz 77402 (4L Fv T 4
v PI5/500 BRI, %h=E ~20%(0.5 1)) pssExh
T3, REBREEERELHNTSZ0T, ZRO
BEEBCDT 4N EEBLTHRATERLTNG. Lk
SEMABRNTE S BTRE, KUt R4 2 frt
BBLRDIATE. Lizh-T, chdy 4RI
HRIHEDESER L T30 FEsh 3 DT,
7 4 v EZEMEE (B 2 MEHICRE) BossEg
EROBEAL SR 5 ERBERORERR 2 0E
LTEBL BERS 7.

R, BEPZOERBUEERITTAC 203, By
DE=ZY) Y IEREDORBICENTH O ADER T
Redlodo s ahns.

PlEDESD 5 1966 4212 HD 7 4 v 2 S IEERSIC
B > HIERRIC > *HE+ 3.

TABLE 2-9 T i3 FE & LT 7 4 v & ICfHE L7z activity ©
TUEICBET 250 %, TABLE2-10 ICi3 7 1 v 2 A5 fE:
WICRESFESNABEELOBERTZ b (52 ik
DOHEBEE Fig. 2-14 KR T) DR AR

~170 //min

—_——

EBlower

L

Dust monitor

Filter (<5 & cl) }
L~Hood (60X80X55¢m) |l

vibrated violently

I

Fig. 2-14  Apparatus for testing air contamination caused
by air filter exchange work

TAsLE2-9 Activity deposited on each filter of the air-cleaning system at the JPDR Reactor Enclosure

. . - Radioactive concentration
Activity deposited
Location or name of Flow-rate Filter-size on each filter (;igsummg ;hfﬁ ﬂili?t collecgg(r’})
air cleaning system at (assummg that cligency of the hiter is 0
JPDR Reactor Enclosure (m®/min) (mm) nuclide is 5%Co) averaged over one javeraged over three
(&Ci) year (#Cifcm?) months (2Ci/m3)
enclosure 3rd 42, g c. M 6.6
t 1 lax: 6.
HC-1  AC-1 (excep ) 410x510x5 2.0x10-13 8.0x10-13
HC-2 76.5 Ave: 4.5
HC-3 (AC-1)
enclosure 2nd Max: 3.3
22.1 — " q- 410x510x5 2. Q-3 . -1z
HC-4 X x Ave: 3.3 9x1 1.2x10
enclosure 1st (I-%%—’;) .
HC-5 2.6 410x510%5 0.45 4.1x10-1 L6x10-3
enclosure (-1st)
AC-2 22,1 410x510x5 0.23 2.0x10-1% 8.0x10-n
enclosure (-2nd)
AC.3 50.0 410x635x5 0.56 2.1x10-14 8.4x10-1
-3rd
e“z‘(’:s“f (~3cd) 62.4 510% 635X 5 0.39 1.2x10-14 4.8x10-1

TABLE 2-10  Air contamination caused by the handling of contaminated air filter

Measurement of activity on the filter

Deposited gross activities: @
(1 Ci~%Co)

Reading of GM Survey Meter* corres-
ponding to @ when attached the GM
probe to the surface

Air contamination observed (cf. Fig. 2-14)

5 1eCi

1200 cpm

2x 10-9(17:3 (MPC).*‘)

* Window diameter: 50 mm ¢
** (MPC—won for Co: 3~ 10-7 £Ci/cm?
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UEgedHarE, 74021238040 T “Co {4
TH #Ci @ %Co, “Co, Mn 73 ERAHE LT ch
5 F RSO BaELERM T, & LT JPDR
D F——F— it (~3 » Al KFHEL D
LEDN, 3 » AMDFEEE RS 1x1072 £Ci/fem? &

it %
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5. COREER, BbEELEEEEsbY TR
W, BEOTE=42Y VI TCREBIhTHWREL 727
FIABOERBERDO =4 ) Y ICER TS HEMN
H5. ER

2.2.12 {L¥EREICHT 3 FP OBERLICDNT

M DEEEREICBNT, FP 2R ERAL
RODEETECRDNE. HIFEROLEERET
i, £& LT IRR-2 CEMRMEL (130 BRERE) Lk
FP REBHVONE T & BB VD, ZOKEE SUIE
O ZERZ (FICARFEBPIRERS) KB TR,
JRR-1 303 JRR-2 ciEaiRiRet (20 5~1 K:fgiE
E) Lic FPEEBEELLTHANORTNS. Lizdis
T, ZOEHITEBERAVIERICH LT, F1E
BiEEIMABE CORMBERHOERABENL ST
3. FIPIEHOEBRETRLEEEDE N FP 2 H
NTWBDT, EBREOFHFIBE D OREEER & R
WavERAE (E&LT BI) OBRADEREMEL
5. —HE 3P TR LERMEHE TR LIBHE
B TREERERS O T, B v ZEEMEIC X
BENDEXRFLEZR 2y 7P OORMMEEE 3.
LTHEITIEHOERSB B THEBCibi FP
TR OB O FUHBEEREBIC DWW TIRN, KICE 3 W
BOERZEICEY 5 FP ERphFHR» o I 55%
Wi 3 v BEMEDOHIE & i 2 dulic i < 3.

BIHEEICEITS PR
iR U e O SRR AR

1RO EREICEF 3 FP IR O X
BEHRERIMEE L2 53ROEHETHS.

(i) FPIicREREOHNE (BicavR) BEEIT
Va5, EBRBICHTARAOMIECER LK
ghidie sz, TR0 B Y 5 BEikE
¥, #20BESABICHECEELEINERS
.

(i) FP OEEBR 2—4 v tDvY 7 v D& ERH
GHFEICELAINSG D, HHEBERE, SOHESR
BHhR0EVOT, EB - EERIVLLTRAE
BERCIVEBHRBLEELFMTEE LB,
WP TR A EE Ui 5> X2 CEEBREEA Ei
THLEMNKUITHA.

(i) ERENOHSINEE, 7-— Foikkgeh, Fun
BE, EBERATOZOMEBELREICED FP
ABREBINAC L ICEETIAENH .

PUTThRAETRBCbhAER - ERICBLT,

EREORBER, IavRBEORADHHED-BHiICE
LI >R ERB L UEERRMCHBON7—F
To FP FRMORERICOWNTR~S.

(v

(a) FEREROEE S

Ikbh s FPskhE, —igfaic JRR-2 ML (dh
T ~10% njem?esece10 MW) © 130 B5EgMES L,
W~ BEAHISELAEBE . BHEHTEY7 Y0
&l 10~250 mg/one sample DOHIFET, T &IKHEETIE
200mg~250mg @ v 5 YHRENSATNE. ¥5 VD
FEEE LTTE, U0y, U0, oK, €BTHS.

RO E D it EE 12 10~100 mCi @ #ic 10~30 mCi
OfEEME . REBERY 7 Y B BH 30V REEE
FEEDBIE Al HKHAL, Eoic Al A7 EniC
VAR SDHEEN LN E.

{tEEBORIicB cibhs FP Xplobnmae
2, ¥ BRWIRIETH DM, (EERSHIOEZT
EMFLE, PR LoBRREDbOTRHEZESIOT
EFTLFEDS, LECIVEWE YRy PEAL
THEENB.

DL UBREBOTFORBEEISEELILSD
T, 5oL EWICH TS A BEHRRE L&D, {F
E(FHEPMIC LA HEAMEZ B I >TH 5.
TaBLE 2-11 |z FP SURIBEH IS0 B R4 Rd. TABLE
2-NTBOTH—~X4 » — 2L X BEEHRBELMAA

TaBLe 2-11  Comparison of dose assessed by survey meter

with dose measured by personal dosimeter during the
handling of fission products

i BEEMmCH | 8| F O B AL
FP | &ZmipEg 5
mCi BEE e {mrem)| (mrem)
h TN | B 100 30
SIS Ty
AEEERM v {100~-300, 20~60
10~30
10 rad/br [yt f 2 — 51 |
v~2R/hr vl ~100] —

HRNERC X SREHEREORER, ThZhoEn
WABRIZ > TOB DT, MERERIEROEESFE
ML, #HRFOLENBREEZEZ 55D L{EEINS.
(b) ZE=HELZOER
BEEffoo bic >3 (LEMAEDOER TR, 13
LAEEICHBHEREOTEESES. Tane2-12 ¢ FP
ARAMERRfehoREE 3 v Rk S EKFRER
BIRT.
BLEROFERELT, 7— FOBRBORESIZES
SOBKREHT, Tofh FPREE 7 — FACRIR -7



88 REDPMELELR O KT

JAERI 5016

- TABLE2-12 Examples of inhalation of radioiodine occurred during the handling of fission products

T _ T K BF OBl KR F Oop|E 5 FE OB
\ = Tma me S s
T8z 1181 3, 0x10% 1Ci
WE (FP thoikkos) 131 830 pCi I3 6.2x%10% uCi
~100 £Ci total 9.2mCi
. . 131 . i /./'/
B (T FL.C. 1c & SRR I 5~6aCi el gaanG |
WARRICHF BBA L - & oflA 6~7x 10 2.8 10~ -
SRpe=g Yy REERSC kY- | DROTRIELD | EAFAbEagy s | EOTRIEESVVS
. -5 k . 181, 4 ~2 4 Ci
At LicRORE I8 1 uCi I33. 0,3nCi %131: ggiig-s llﬁ&
JRR-2 573 Bt JRR-2
st & % # one cycle cychrotron one cycle

TeDRA LD 5.

(i) FP H¥loERREE

—ERECBUIEARERSMBC&T, EBREE
RS IVHH LD EEZL 21 DERTH 3 M,
BHEMRHRICBT 228540, ARBRFEXL0F0
FRGRANOEZT, LBD 7— FTHKWVES FP
A OREIX 1I0mCi BETHEEELLNS. Th
i3 UO: 724 UsOs %9 30mg #% JRR-2 (rhi:Fsis
~10" nfem?sec, 10 MW) 1o BT 130 EEBE L, &
10 EERHALLEAKE SN S FPEBICHES T3 60
Th5. (PR

(2) SFIWERHEICHT S P REDOERRY
9 ERMEORIE LB

EIMEROFERZICE TR, EEERS L
FP 3B = BAZEMAH L CERICAVS DT,
FP SURNARRR i 2 v BRI X 2 BRBLR
MR 125,

1966 &£ 2 Aip b 1967 4E2 AOBEickB citbh i FP
HREBURWERO FP isfho sz re=4Y v 7O
B a v RRAKE LT ¥, 18 M R 9 A
Shi. BT avERMEOEER, SIUHtEDERIC
Ak Tili~3.

FTHFR SV SOERE O Y T
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Fig. 2-15 Growth curves of radioisotopes of iodine
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2.3

1]
]

JAERI 5016

dosimeter

sample volume

Monitoring Instruments

The following technical information for radiation measurements were obtained :

(1) Corelation between exposure dose measured by film badge and fluoro glass

(2) Changes in collection efficiency of well type Nal (Th) depending on the

(3) Improvements of pulse-shaping circuit for monitoring post
(4) Variation in scattering coeffecient of fast neutrons under various conditions
Improvements of iodine, area, gas monitors and many other instruments

were carried out and are being applied for radiation control.

2.3.1
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Fig. 2-16 Correlation between exposure dose measured
by film badge and fluoro glass dosimeter
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Fig. 2-17 Neutron dose equivalent rate (mrem/h) dis-
tribution in the JRR-2 reactor room under 16 MW
operation
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Fig. 2-18 Neutron spectra at the positions shown in Fig. 2-17
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Fig. 2-19 Counting rate obtained by the gas monitor vs.
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Fig. 2-21 Block diagram of the area radiation monitor
with emergency alarm installed at the fuel reprocessing
plant
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Fig. 2-22 Temperature characteristics of the current-
measuring type scintillation monitor

M2 EBEO I AN T 20°C+10°C BEE(L &
T EOHBEEROEEBHEL LS IRLEDDT
b%5. CORMLYYFL—¥a yHBRHEIZ 1mR/h
LI O FE DR RSB RS c EgSL 5
ZBDTHERATEEONM, 1mR/h D Fo Mt ise
TEARARTAERICLEC Enbnz.

CMEME Y vFr—va RIS EIKITE -7 Ak
T, GM BRI 10'~10cpm 4 FH— T, FTi &
VFV—a YEZ 10°~10'cpm % 4 F 4 — F IR
LT3, RER GM B T2 4x10*mR/h/cpm T
HY, YV Fr—v3 T 1x10 mR/hjepm T
H5.

RHKO Y 7= 2 ITRHBREBEEFT CREEREER
U7eD, TI—L%FETEISMT LRI 10,
FBUEGTHCERB Lz ) TE= 2 3B s=2 K
HO2 n I TRHRORREB I 5. THT 55—
bRAKTH 5. (%)

2 EF X ®
1) K.MiNami: J. Az Energy. Soc. Japan, 7, 144 (1965)




94 DA RZL2EDLOIFED

23.6 AVEKE=SYOHE

BAREMR cERho IMIR 2 WRIEF S
NTRETZREERHE 2 vREERT 23 vk
EnZDEEEBIE o1

HEER, FRREE L FRABEUNER Sl dh
5. BRBERIARBER, BEBRHRHS GM F i3
YyFL—va VEIE) BXULOHIEER - 255
BEZ—DDRECELHEIHEBEFTEELSICL
7cbDTH3. FAMEBRBLIHE KA THEDT
CCTRERTS. Fi, Fie.2-23 [CHERICHE S
BMBEMICOVTRY. 3 v RN AWMEM L, ZOHl%E
e, MUK, FAHAEBLCATRESTHET &
REEZZRL, HIREMRESERT A &I Lic. # R
HEROERENCH I - TIE, ik 2)~8) L DTHAKER
» 5 Fig.2-23 DRIRT XS ICHEHOMELBEL
BHIC, MHEEREROERMNECTAE LS, 30
A RBRMT b b BBEEREMICBCRIBLSICL
fo. HREBOSEOEERS — ) v VREROHGRE
PER 7 4 v 215 £ - 72 IRAIIERE Lic W3 vy
A &EH, MERMEBERICROVGAL SICEH L, Wi
BEER LIS, A 2GR 400mmHg @ FF 7T 100
{min OWRBMB L L S5B/E LA oz, HV-70 o

JAERI 5016

684 |
— 509
‘ ! Case No.1 (Fe)
v v, dd . Washer
2 A HV-70filter paper (50 $X0.4)
l | " * Charcoal filter paper (504X1~3
L i granular charcoal (24)
68¢ . impregnated ratio—50 wt %)
NW * Charcoal cartridge (504X 20,
granular charcoal (50mesh)—18gr.)
AN Y O-ring (rubber)
:pr~ Case No.2 (Fe)
- Rubber packing
o [ Charcoal cartridge (504X 20,
¢ granular charcoal (50mesh)—18gr. ]
i
Collection efficiency assumed for design
(Flow rate 10//min; sampling-time 1h)
Particulate | Molecular | Other
Adsorbent carried vapour (I:) | (CHsl etc.)
HV-70 filter paper ~100% ~5% ~0%
Charcoal filter paper| ~100% ~100% ~40%
Charcoal cartridge ~09% ~100% ~90%

Fig. 2-23 Structure of the case and collection efficiency
of adsorbents used for the radio-iodine monitor
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Fig. 2-24 Schematic diagram of apparatus used for airborne radio-iodine monitoring
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TABLE2-13 Distribution of radio-indine on gas sampler

Adsorbent
Experiment Dust filter Charcoal Cha‘rcoz;l . Charcoal Charcoal Charcoal '{ Dust filter
paper-1 (HV-70){ filter paper cartridge-1 cartridge-2 cartridge-3 cartridge-4 ipaper—2(HV—70)
No. 1 (%) 0.13 | e 3.6 0.53 4.9 8.2 E _—
No. 2 (%) | 6.4x10-2 ’ o1 5.6 1.2 0.91 0.87 | 48x10-*
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Bioassay

In Bioassay Section, !*1I in the thyroid has been determined using a non-colli-
mated Nal crystal placed near the thyroid. In this case, determination of the 1
in the thyroid needs two countings. The first counting is for the whole body.
The second is for the parts of the body other than the thyroid which is obtained
by shielding the thyroid with lead. Thus, the 13! in the thyroid will be obtained
as the difference between the two countings. However, in Bioassay Section, to save
time, only the first counting has been made which includes some contributions from
the parts other than the thyroid. This makes some errors. These errors were
checked using a phantom on the assumption that 131 distributed uniformly in the
whole body other than the thyroid. As the result, it was found that if the frac-
tion of 3 in the thyroid of that in the whole body, f,, is more than 0.5, the

error is less than 20 %.

2.4.1 &
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2.4.2
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Fig. 2-35 Geometory of thyroid measurement
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There are many difficult problems on the measuring or pre-treatment in the
environmental radioactive monitoring, because the monitoring objects usually have |
quite low radioactivities. Therefore, technical problems are always accompanied |
with the monitoring program. The problems on the analyses and measurements
of environmental materials were discussed on many aspects this year.

The newly developed circuit with a scintillation detector was used for prelimi- |
nary tests of gamma radiation survey in the environment, and successful results :
were obtained. These techniques will be adopted in the following years. In addi-
tion, studies on the relationship between gamma radiation levels on the monitoring
posts and “!A clouds released from the JRR-2, and on electric field intensity of the
wireless of _the monitoring stations, were carried out. ‘

Environmental Survey
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Fig. 2-50 Detecting efficiency ¢ obtained by integrating
the counts in two times half width
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Taste 2-15 Comparison of extraction-rates of *¥Cs obtained
by experiments with those from the rontine treatments

A B
B.G.-1 64.2 59.2
B.G.-6 68.3
B.G-2 64.3 49.4
B.G.-7 54.1
B.G-3 64.5 36.7
B.G.-8 4.4
B.G.-4 51.9 33.1
B.G.-9 4.7
B.G.-5 76.0 76.7
B.G.-10 80.6
average 64.2 53.7

A : Experiment (case of two-time extractions)
B : Routine treatment

TABLE2-16 Chemical and physical properties of soil used in experiment

Properties B.G--1 B.G.-2 B.G.-3 B.G-4 B.G.-5
Soil pH (KCI) 5.15 4.80 5.80 5.75 5.40
Organic MAtter -«----seseeremmesemnmnminass % 6.07 2 66 4.76 3.50 0.17
Cation exchange capacity --------------- m.e./100 g 14.0 6.7 13.5 15.6 1.0
(0710 T SR PP P 183 235 189 230 24
MEO rermremmmeemeese s 21 % 20 40 3
(0 © TSR URPP R P PR p 10.8 14.0 23 5 24.3 3.3
NasD coeemvmremrmmmmmmmnrreairat e e 4.8 45 4.5 12.8 3.0
Texture Clay Clavey loam Clay Clay Sand
Clag: - seseereeeseersemneeeerieeats s 51.3 47.5 53.8 67.3 1.50
Gt coveeerre e aee e e 11.5 31.0 8.0 11.8 0.5
Fine sand -«eocoeeooeren s 14.8 19,0 14.0 10.5 26.5
Coarse sand ---corermererrnmen e 22.5 2.5 24. 3 10.5 | 71.5
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TABLE 2-17  Coprecipitations of Cs by ammonium phosphomolybdate under various conditions

Other conditions: (a ) HCI solution of soil (ml);

(b) ammonium phosphomolybdate; (c) carrier cesium (mg);

(d) agitation time (min); (e) temperature °C)
* Figures in the parenthises show. fractions (%) of organic matter in soil samples

T The solutions were sampled from a soil.

Quantity of | Efficiency of | Quantity of Efficiency of Agitation Efficiency of | Sample solution | Efficiency of

APM coprecipitation Cs coprecipitation time coprecipitation of different coprecipitation

() (%) (mg) (%) (min) (%) soils (%)
0.05 80.3 2 2 | 1. 977 . | B.G-I (6.07)* !

0.1 97.27% feri 1+ i 9 G2 (2.66) }98 8
0.2 98.9 22 |. o8 9. | 15 - | 9.0 |.B.G-3 (476 99.0
0.3 99,2 5.2 .99.7 30 9.0 | B.G-4 (3.50) 98.9
0.5 99.2 0.2 86.7 60 98.9 B.G.-5 (0.17) 99.7

20.2- 56.1 T
(a) 100 (3 N)T (a) 100t (a) 100f (a) 100
(b) 0.2 (b) 0.1 (b) 0.2

(¢) 2 : {c) 2 (c) 2

(d) 30 (d) 15 (d) 15

(e) 25 (e) 25 (e) 25 (e) 25

BEEFCRESTTVE. ERBEHRESES - Mk
MEBEO [+ o A 137 3kl ©5 &0 b
TW3. ZCCHLREE Cs O EDOEEEmMA
W, PL—H—¢LLTY¥Cs ZHWTERAEBCHE-
7o, ZORE A TABLE 2-17 TR L7 TDRERDPS,
BB T3S UL AT O LT, s

HIATE 1I(1100g ) 1IcCs ++ ) ¥— 2mg %
MA -84, BEKY Y= ) 7FvBT7 vE=7 ADEM
B 2g, MR 5~156 44120, 20 Cs odtphEgR
9% L1153, ThIEOFERICXS CsoikitEOXE
(FE MY (Rag, N N (mig  (#)
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Radioactive Waste Treatment and Decontamination

The following developments have been performed;

(1) Long-term storage facility for irradiated in-pile loop
(2) Performance test of medium level waste evaporator.
(3) Operational improvement of large capacity incinerator.
(4) Trial manufacture of cloth monitor.

(5) Trial manufacture of decontaminating instruments.
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Fig. 2-53 Size distribution of the sand bed

TABLE2-18 ‘y-ray shielding effect with compaction device
of the sand bed
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Fig. 2-54 Cross sectional view of the long-term storage facility for irradiated in-pile loop
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Fig. 2-55 Efficiency test of the medium-level evaporator
with liquid waste
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Fig. 2-56 Efficiency test of the medium-level evaporator
with liquid waste
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Fig. 2-57 Improved electrostatic precipitator
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TABLE2-19 Comparison of three decontamination techniques.
Three methods are tried to remove the activity from the
surface of Pt disk.

(The first, degreasing with the vapour of organic
solvent, and then erosion with aqua regia.

The second, electro polishing.

The third, grinding and polishing with the special paste.
As compared with three methods, the third was the best
for the routine work.)
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Fig. 2-59 A polishing apparatus
Platinum disks are grinded and polished to remove
the @ surface contamination in this glove box
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TaBLE 2-20 The selected method, tool, material resulting
from several tests and studies
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b) Under operating: a steam spray is attacking the
surface of an object
Fig. 2-60 A movable hood.
This hood is used at the beginning of the decon-
tamination work in order to remove the loose activity
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1) Studies on the radiation physics:

tion were investigated.

Studies on the plutonium :

1.1 4%

T ZICiF 1966 FEREICRILTH T b I 72T - B
CHb, BT —<iCEINBELOET LD, chn
Reld s (1) mEBHMICETARE (2) iy
RETB B LU= 21T A0E (3) Fu b=w
Lo 70Y =S FMIIEDZ=ZDTH 5. Msymici+
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TP RTFRUECET 2083 oN 5. HADH
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31.2 e ©

M « PR7EEDHEKER, 18 - ks & OB,
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Nuclear Radiation Measurements

The following studies were carried out in 1966

Measurements of electron energy spectra emitted from Al Cu and Pb bom-
barded by 10~50KeV electrons have been done by DC and AC method.
A method of pulse height weighting using the discrimination bias modura-

Studies on the nuclear radiation instruments :
Developement of neutron rem-counter and iodine monitrr were carried out
and techniques for the radiation control were also investigated.

Project on studies of plutonium in the Division started in 1966, and in this
year measuring instruments of q-activities and dust monitor have been deve-
loped, and lung monitor are in preliminary experiment.
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Fig. 3-2 Stability of output pulse height of the gridded ionization chamber
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Fig. 3-3 Relation between output pulse height and anode
voltage for various gas pressure
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Fig. 3-4 a-spectra of #°Pu for various anode voltage
(PR-gas: 2.5atm)
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Fig. 3-5 a-spectrum of natural uranium
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Fig. 3-9 Schematic diagram of emitted electron energy measurement (DC method)
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TABLE 3-2 Classification of dosimetric instruments based
upon the kinds of operator

Operator I . d
. . nstruments 1mprove
SdE-E" Ordinary instruments on energy response
Pulse Counting Method | Scintillation Counter
GM (MILLER)
n=0 }Sg%;mllanon L:ount or Neutron-Rem counter
Proportional I (ANDERSSON & BRAUN)
Semi-conductor, Co T
Absorbed energy method
) Current Gammia ray pulse
n= MeaSUrIng i .14 dosimeter
Silgg;?:lmc (FURUTA & KIMBARA)
Other methods Fast neutron dosimeter
(HUrRsT & RITCHIE)
/ Discri-bias moduration
Others / counter
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TABLE3-3 Permeability of heavy water vapour (D;0) through various kinds of polymeric films
Material
Thickness Vinyl sheets Polyethylene sheets| Air line suits Rubber glove Rubber glove
{(mg/cm?) (Latex) Neoprene
5 1.4x104 7.0x10-6 R —_— _—_
10 1.0x10* 4.0x10-8 e _— o
15 8.3x10°% —_— —_— _ _—
20 6.1x10-% — —_— —_— —_—
-5 . " 8.0x10-6
25 5,0%x10 4.6x10-8 (3.0 10-5)* —_—
30 4.2x10-5 — —_— —_— —_—
50 —_ — — 1.0x10- 3.2x10-6 °
100 _ — — —_— 1.6x10-§

* in another experiment.

3..10 EEEIVEYTS—0iE ()

(1) REHN 4B ¥v7U U BoBEDE
B WBICHZ - TR 2y 7 polREh 3 3 vEiIc
DT, A No.8 ItiE Lk L, B (24
W) 4> 7Y ¥ S ORMENREE~ . ZORE,
TERNEIL 70%£15% TH -1

(2) BEHEIOREYVTS—0FEEE=§ OER

FREtE 2 v K3 HV-70 (%7-i3 HE-40) FfKiciziz
EAEHESNT, FTLEHEELEL. 20k, 39
RIS CHERYEH R K B EKELOMSENE - B
TR a v Ry v 75— 2B e 2 2EEL, =
DOWMEERD S 5 HV-70, BIUEERFRKICHBES
N3 vE,OLD B % GM EicX VHIET 2 5%
ALTVS. coe=2) v/ 2B NcBCiS 1
DICIREERFREOHERSE 2« ORMED BB sh
BOT—ETHBCEMET L. L LERICIET
TN & D ICHESNRIEH T 5.

ERORER, v v 7 I ELOREBEERFED
HEDEDOEMCEE T IEERRFO—>THET &
Mhip oo, Fig. 3-28 R TEMRIFROH EZI R & MR
EOBBRERDII77THE. DT 5 7hoHE
A 45% LIT Thhid, MEDRIT EE icBEL
90% LlEEish, HEES L. Uh L, MR M
45% LI EWis 5 &, WEFRTAMCHED L, HERES
BB ENDIE. COLSICHIHBERENMAST 2
EREIENEHL T 5 BRI IEERFERIKES 2 BE
FTAHRCEICHBLTWEEELZONBRY.

—fizica v FD (MPC)a #E (3x107? uCifem®) |
B35 a3y EEFEFEIZ 100a/m? THBDICK LT,
20°C-60% @WmEDZESHD H:0 573 3.7x107a/
cm® THb. TOXIIIEEMICBEEBRILD, KES
DOWENBFFICE ZBEZICEBNTIE 3 7 EDBFERREA
—HEE LTh AKEKICK 3 WEBHY BN b. L1

BoT, BOBETRWEIh a3 vENEE LT, &
HRIFROMEDRIIF DT 2R LT 5.
COKBRZEB I -7 RIBMEHOBRE IR £ iIcE0h
T 30~50% (RMiZ# 70%), EMick T 60~809%
(RRZ 80%LIE) OMEEL LTS, BICHKDE
RICEAY, BElfck o 80% Dllicikds.
BER3—HOPTHOREENT S, LichioT, EML
FHOMEDR, BIEZzoEHoRELBCT S
DI EDCDBEDEBLZROBLRIZE SIS0,

(%)

100 |-

80 [ 8 \

60+ X\

40

20

Collection efficiency of charcoal filter

N S U N TN N T ' T Y N N WO MO VO |
10 20 30 40 5 60 70 80

Relative humidity (%)

Iodine concentration: O more than 1.3x10-7 #Cifcm?®
X 1.3%x1077~1.3x10* xCi/cm®
A less than 1.3x10"* xCifcm®
21 cm/sec

30 min

Exit of air cleaning system
(7FE filter used)

Face velocity:
Sampling time:
Sampling point:

Temperature of
sampling point: ~20°C
Fig. 3-28 Relation between collection efficiency of charcoal
filter paper and relative humidity of sampling air




134

. §Smck

25¢/min § 251/min

Heater

HV-70

Charcoal 7
filter

Ialine sampler B Todine sampler A
Chareoal <] {Relative humidity of
castridge sampling air i3 controlled)
* Cold trap

L .

Fig. 3-29 Schematic diagram of apparatus for testing
the collection efficiency

RRYBZLEATOFH

JAERI 5016

50% THIELicBA X 0B,
%Wﬁﬁﬁﬁﬁﬁénaﬂmﬁ,vyfuyfgﬁ@
EE%ﬁTC&Kxb,ﬁﬁﬁﬁéﬁ¢$%5&ﬁ%
K,ﬁﬁﬁﬁ&&aﬁﬁmﬁmﬁﬁﬁ%kTékb&%
iéhé.cm%%mﬁﬁ%ﬁ%ﬁﬂzwmm(iﬁﬁ
& 2lcmfsec) THBHh D, EHRFREZES 0 B
fiZ 0.01 BTh 2. Li-a -T, BEXEJT, KIE
BEZHL L TP BESRIZL 3.
%Vfuyféﬁ%mﬁ?nw,ﬁhﬁﬁﬁﬁoéé
T%ﬁﬁﬂﬁ@ﬁ?b,%®§ﬁ§¢§(ﬂb,#77
nygﬁm%ﬂﬁ%#d—i&ﬂ5.Lkﬁafﬁﬁ
ﬁﬁﬁmﬁﬁﬁﬁkiﬁﬁﬁﬁmﬁiéh,&WEET
EW%D%EﬁMﬁﬂﬁﬁé5-%ﬁ,%mféém%
%E%%:ﬂKﬂbﬁﬁ%mﬁ%%ﬁﬁ#éc&%?ﬁ

LT, Fig.3-29 IORTIMSEEAAOT, MAEE  LT03. (&)
2l UcGa SHE LB 0EA LiconT, EBikRE
MOMEDEL Y 7Y Y IEE L OBEEERE L. & £ X #®
TD—PI% Fig. 3-301CRY. BEEHIHE LIS (B D BEHERAZOM: B vy 75 —0RIEL T
£ 65°C~T70°C, BEE 5% LIT) Tld BHERIFE o e D5tk JAERI-Memo 2262 (1966)
B 859% &11h, 15 BRI DSy v 7Y Zaa 1 2) FRANK, J. }.\CKERM.AN et al Mechmsms that affect
N ; 5 A the adsorption of methyl jodide on charcoal under
TORR—ETH o7 —7Ff, EBEZHALIVEA humid condition. UCRL-14990 (1966)
(IRPE 5°C~—38°C, B 35~T0%) TDIBEZIEIT 40~ 8 K 77yv7—: REKN, 55~59, [L)ilEE
100 |- -1100
. . =
n . N « Collection efficiency for el
< % X" pre- heated air 2,
S 80t 180
) =
5§ - __________.___:@.,__f“::i—__f::qF ________________ Z;irmperature of pre- heated] %‘
= 60 / A —460 g
el / - g Collection efficiency for g
;;3 - / J - ~ unheated air . S
1= I\ ‘s
5 40} el - 40
- e~y _od ~8——e— 55— —gRelative humidity of room ‘g
£ - air . 8
g 20 —1 20 :
g 2
= r Room temperature g
E - = —@— —@-- —@ Ro0m =
= ok G‘——“o::ﬂ:"‘ﬁ‘w,‘x‘@ e e -2 C X Relative humidity of 0 ©
T pre-heated air
—20 l ] [ ! I I | ! ] 1 I ! | 1 Jd ! ! ! ! !
0 2 4 6 8 10 12 4 16 18
Sampling time (h)
Fig. 3-30 Effect of relative humidity and temperature of sampling air on collection efficiency of charcoal filter paper

3.1.11

Ky br—7hoBEROREFMEC L3y —T D8
EETICE D r— T ~DBERORM, EEROHA,
T — TR D USRS KA £ B L THRET
H5. FRFFETRHL-RANOMLAEENE TS 4~
TAT—THOEE 2 niicH & FR—%EBXx, £h

Ry b SR r—T7hoERNTEQORED

KA LU R O FRONEE BT 7. #
A FR—IETFIE 50em BRSICSAER® L, 3 # 8
RIRE L. coMicBeibhifiZiz 24 vev F
1y 2Kk s UO: oy, # 7o, 1—Yyv
TWREBRRY 7 O, Ny sv—icEdhTen

N
~



JAERI 5016 3.1 & 5
ob1 |
99.9 e 1lst step
o 2nd step
4 3rd step
9% A 4th step
o 5th step

90

80

70
60
50
40
30

A,
20 ,Aé?
10 -

“\Qﬁg\;g e
e T

Cumulative probability (%)

S

0.1

=6 =5

18° 10 188 18° 168 100 10" 10
Particle activity (uCi)

2

Fig. 3-31 Particle activity distribution in the cave

DERHBETH B.

H o FR—rfE UGB O3, 4735
RIZEMZANVALTA—LIIIZXTFT74%2ED, &4—
FIVATT T4 LOREHBRESDEMZRRY b
0EAEKEHL, CORE Y FORERNBEBES LA
THMEL, ThEiEEEL L. COEEREF—F5Y
AT 774 EOEZRRy FREJE L. 4 FR—03
KAZEL TR ERNTFRIELALER FP 22 ARH
FUFvThD, HEBUALRRy Fickihd 2 ERE
FoiHtEZAELT ARy PR L EEHEOBEZEE K
», Afy MEOSHTERNTFRAEEOSHIcBE,
Ztc. COATaDBRNTF2EBEMET T —~4
A—2ERNTEREH LABREZHIE LR, 20l
BINTFORBIESRBRICSICENDh 1. H A
FR—r FOBSREDAHRIARBET O LERSEE
ZBTLEMTEDL. HHLF—1 D REESTHE
Fig. 3-31, Fig.3-32 |[T/RY. ETRONFOMEEDS
75131212 log-normal 3 AR LTS, {hDBRO A —
FFOFTFTTADAEY POEB20/HBRTHY, %
HECES D0 S Ll ofc. COHHDPRER
107 uCi BETH 54, chid 10¢ RO TFiIciEY T
5. FBEOEHGHERKERL, BETROSHEED
BO2#EH 1. BRTEROBhINTFRIZ 200 TH 3.
N PuBR EORNTFRLIHATHYRE . 2Ot~
FIOFST T AR EDBFERY ISR a v BER
LT 105G DI EDRFUDLNET &N, —iRIC

Wl bl 135
99.9 DT-2
e Ist step
o 2nd step
99 A 3rd step
O 5th step
X 90
2 80 s!
= 70
s 60 74
S 50 =
:~ 40 =
2 -
5 .
E 10 }fa
&) o7&
. ]
Il
0.1

10° 16° 100 10 10° 100 10° 10"
Particle activity (xCi)

Fig. 3-32 Particle activity distribution in the cave

BEPICERELTOBRTFOKE 2 DAL log-normal
BTELTHEREEZONTHEOT, 1075uCi BIFo
B (ENICHYT3EE) 25 oM TRANTFOIK
HEEICE_RTHEATEZEETH 3.

LDF— 794577 4 ZAVTEONSEESRD

BBk 5 HkiE

1) mEtEERIc>OTOAEEBLTHETE 3,

2) ANTEEHECRET 3 AREHMT,

) EBUHECERORENTE S (TEM Fuji No.
200 7 4 AT 10-" puCi Bl EBRIETX 3),

4) BUHHEBEROMEREB—RALTh,»3,

REDR SN HBH, LITIBRNBERENHS:

1) BRIEEBREELTHAEEZNLA43EET 3
T & REEE,

2) RENTICER & HUEER & I IS dnigian
(S iIcB/hoRF ok LTRE),

3) BHBRUEBIUZREY I BERIIEEHEDOR
Ry IMHEEEARy FEOVUEREEEIS
HEDFE 5.

INSDRREKHULTUELEZEZ DR TNIETRS
A AN (LA

£ &5 X #

D ik, Bk FR &G kv b7 F—Jthopt
BRTROWE, &2 @mRGiRaninis (1967)




136 FRPBEZL2EEBHTOED JAERI 5016

2. 1.12 7»b:0Aﬁ§ﬁE29wﬁﬁ (i1

10+

Detectable amount (MPC-h)

(92
T

\-o-h.___

[\ L ] ) 1
10 1000 10t 107® 1078
Concentration of Rn daughters in air (zCi/cm?)

Flow rate: 250//min

Sampling period: 1 hour

Overall counting efficiency for Pu: 6.1%
Base line: 3.5V

Channel width: 2.5V
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3.2 4 B #H B

Internal Exposure

The following studies were performed in 1966.

1) Determination of fallout ¥"Cs and ®Sr in diets and excreta.

2) Effect of starve on the retention and excretion of ¥'Cs in rats, and
3) Analytical method of 2*Pu in biological and environmental matesials.

3.2.1

NEBBIRICB T 2 BRI 2 209 75 —= 1) #
it RT kDR R oftsE, 2) AEEtd ic iy
LHRHUEEOME, PEUN-TWVE. 77—
D TRAADEEZEEZER LT, BES, Hiym
D7 +—nTI b+ ¥Cs BLU “Sr OFEEEBCI-
2. COUERDHNMD—2IZ, 74~1T U ko7
TCIEH g Dy 2 TS5y Yy FE LTEET 5¥Cs
& S DL EMD, BEHEERIC X B ERE K]
THIHDTHS. FMOBEMER, ¥'Cs D EM¥ink
BIERDID, FhFEERFD ¥Cs OEFERAERD
B3 &ETHB. OSr it onTid, KABELBIIEENE
BRIV, HREFTECL T3 AFH D St 4
P REERE, HHEBOAMEORREKT DY, o
HHEBICE T2 N S=FDHBEME 1D TH 5.

WCs mEBERICEK B &, WCs 3 1964 £ LD
Lid U, 1966 Ekiciz 1 4o HERE, HHtEs
H#5 30pCi/day 720, 19644EDC— 75D 1/4 T
5. Drol HE Y OFERERAK L - TEHMIRY
Luds, 1966 4Eicid 10pCi/day TH »T, 1964 4ED
v— 78012 ThHsb. RO L~z 1pCif
day ThH-T, TNbEC—7EBOH1/2 TH - 1. “Sr
DOHEEBXCHRB D VAV OEDEIR ¥Cs 0%
NICE~NELH Y2 ST lics 3.

$75—= 1) TEBZUH KL HI—D2DWEIR Rl ©
A e OZEALICET A0 TH B, — ki RI
Heilto®E S (EHPHERER) REBEORETIRIZIE—
FLEI LR TNSD, ¥ Cs ito T, HhlbEEies
FZFTERIZOVTHIRE L. 7 v FEHAREIT 3
E MR RIS U NG 5. COKy, Mmifitho
VARV BAEEEZ 1R EOREBICEND T D ENYG
. UL LRBDO VAR ELOLERDS. Lich-
<, BEO7 Y 77 v ABARETRESIFICH~F
L{BEBFLTWAC it 3. EhEIEEADSBHBIE

=

TFTLTWaZ EBfEh~ kil o g + 15 5 THER
N, BEQOIYT7 Y REFEME T, BARKICIZE
ANDHEE RSN Licts 5.

V7T —7D 2) Th3EKDENCHEEST 3
&@@ﬁﬁ&@M%mowfm,aﬁﬁ&ﬁ@ﬁﬁ&ﬁ
RICEF L, KEERZORTOTEE LTIV b=y
LERD Bt AMETHRERZFL b=y DL
NRBEFEUCEL, BX2 1dpm/EETh 3720, @Y
DUNVDRFIEDPROBIE T AE T 3. © D=
B, T b= ADEAEE & < ICMTIC BT RIS
EEBanA FERICOWT, BESTOMEZLYC
AU E1MTOMKR E7 2 AHOBEMSE <, =
MORBMEERENENRIEEDT, COMICOTS
AETHEELB T -1,

T b =Y AEBEOERL, REEERH BT
AUEEBCE 0D, ik, HEME, 44 v35Hm
BEZMALTI V=Y AEE—RMITBEL, D
TIESH, 44 YL DA ORESET 2%
POSEET S DE¥CHEE LT b=y AR SBDN
FRICEE U THRREEZRIET 2 b0 TH B8, T b
=T LATRME 3, 4, 5 6 LiOFETFHRENSD, =
DILFENBETHRERETH -T, LIC4HDOLDIza o
4 FEERLPT. Lk TEREUBL L EBEICE
BET, TOFRICOVWTRET 2L4ENH S, KER
RCDIBEARENLA A YR EBEITODOTOREY
HEBREB I 1.

44 RE{ELTIREAS A r5fililgE Ao, &L
THERR DOV THIENDERE L L OISO TR
2B 1. CORR, REAMSNTHWEECADH,
BB RENRERICE VW TRE S € AHETR, BE
R > THRFMOBHE B Ciibiing, iz kg
LIZWdosbhy, EBELESOOHIE, S oLk
HBIFERWI btz ZHICR Vv =YADao
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A FERBZDO—RNEL ->TINBEEZ SNB&o5%
BEzHED TS,

BHEICOVWTE, 7=y ABEONBEE LTY
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Environmental Radiation and Contamination

The work of the systematic completion of the site criteria and hazard analysis
of the Takai site followed the preceding year and was performed for the most part
in the end of this period. Wind analysis using a sonic anemometer, research of
tracer technique for the atmospheric diffusion experiment, and developement of the
method of environmental gamma radiation measurement were carried out. The
oceanographical group participated in the project on studies of marine contamina-
tion which started this year with construction of a atomic fuel reprocessing plant
and made a part of the study on the oceanography and marine biology.

3.3.1 &

FEMT IR OBIRIC ST, BIEED SEBLTE
BHC B 2 L HIFEHE & BB IR A R RIC 2 L0 B 12
DIEREED T EI, COEFRIRChEIFEERL
fz. REMRT —<=0hTR, #EOEY%, LEER
Wi s, BERESECK2AOEE, HHERD
HO P L—YOBI%E, RS v 80 BEE BRI
mBTbhic, TRBEERETRE, COEEIORE

B

LB FREEARERIC L &7 ) BEEELREE o v
=7 MCEEHWICEINT 5 STy, BiEkattesn
SIBFEYHEERL %, BEEYER]l Z0EMEEEN
LT3, BERMAOABTELTE, chETOF—
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Thhi. (FED

3.3.2 RJLHMRBREORS—EIHO Mn BEZ{LOAE
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KL, ThERELLD B, BEMESTIc L T
Mn ZEEL, BEMMZbEHEHELSOTIE, &K
it No. 8, p. 210 ICEERLTH 3. CcoHEEEEICH
DWEINCHEITE > T 208, EZKPRELETD
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ETEGRHDO Mo OWMETH B8, IVERTT740
4 DEMRT & 2 BREERETE L TO A BRANEN
TWfeldh, REF vy 7 ADEEBRERE V. oz
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IVRT 74 v E —~ L RABREOEBEIIEND 5 & DfY;
MNhH 5.
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Fig. 3-34 v ray spectrum of activated dust sample
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Fig. 3-35 Concentration of Mn in atmosphere
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T A, BHARESHEINLTOE. 20L %
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ZOBRVBEIABRIDRART b ERB. ZORNRY T
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B HE, BREOETHLSOEEsHENE, TORAKEBY
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Fig. 3-41 A portion of the recording chart measured
using improved energy dependence circuits with scintil-
lation detectors. Dec. 7, 1966
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v a vohicRAE L. 1965 EE TR BN THIE
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NETIEE  ORRHERERBB Ctbhi. 20D
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N. Ito, M. Fukupa and Y. Tanicawa: Small-Scale
Holizontal Diffusion near the Coast. Symposium on the
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Q
B

“Disposal of Radicactive Wastes into Seas, Oceans and
Surface Waters”, IAEA (1966) (1R

3.3.6 BEEYHOEBROGEERLTH

(1) BERBOHEE
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DILEATIC X B HEREEMOBREIR F v—yERICK
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i ZoMolFE) oW T Zn o kgbElE &
L Hic stable-Zn DibFTEE il ol (LERTIT
BT Y hOEHDOEMER & 5% Fig. 3-42 {TRT -
THYIREKEC LI 50 e AN, BE4~SHED T
F ) A&LDHY, chalHoahABE Lic. o
Bird, “ZOMDOHEA (other viscera)” P4 DiKT
BEEOMERICE LLWEBA K. ThioTl
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b ED AN, ABRIEEICA - ifkhoREDIEEE
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10 Adductor muscle TABLE3-4 Zn contents of various organs of shellfish
(Tapes japornica)
Zn contents Mg Znfg wet wt.
Organs

Lelg wet wt. Max. Min.
Shell 5.61+45% 11.8 3.1
Other viscera 20.9+20% 27.6 111
Gill 34.9+45% 103.0 10.6
Mantle 26.1+46% 104.7 13.1
Adductor muscle 22.4+48% 64.9 8.4

Zn contents {ug/g.wet wt.)

Shell
oF A X

i i
10 20 30
Time from the beginning of experiment (Day)

@® water tank No. 1
X water tank No. 2

Fig. 3-42 Variation in Zn contents of various organs of

shellfish (Tapes japonica)
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nual dose, quarterly dose) pSRfEL725. Ui -TH
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PoDBTOMAZEUTEGRERD, TLE@EL 0
DEFVOBKREBECE -7z, Zhon3 b, BEo+L
B o BIE~OBTELLEhERECHAITEC &
ZRE LTV 20T, BB 0EE& it e
&, VI B4 Gl EE: (EaH CERT-IL 72 ) »
Hy R FEEBE s b 7:; IDO-12047) @ 7 —
ZEESTHTEOBREZR D 2. (5 8 BIIUN#RE
HEOTHE: ﬁ%,ﬁmrﬁﬁﬁ%EQQWEﬁﬁﬁk
BEd3—%%)

Pl EozEdis JAERI-memo 2622 (818, £ B
YIRS AR EOBFED Kt &Hoh
TWA.

AU LA EARNMSHREL, TOEE, &
P2 et U (BRIB MR ER BEkicaEh
AIREL LUERLIT DT ] JAERI-memo), /K (a)
H Y= HOBERPHERZYE METEOBAFCISE
WHEFEIN-bO) OBV E EERNIAT T Hb
BWTHBT &, (b) submersion-model | X5 ALFTE
EOMBIRLBARAETH 3 ¢ Lz EOBEEHICE
o7 (BRIB)
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3.3.9 EEHSHEOREBRECUELRY—A 1 A

RERSEOREHEANREIL S L2 OBRIEER
ADZ L s TCHIEERES2L. UL LEEKHDI -
%3 Fig. 3-43 WRT X HKERSTHFEEZEZL I BDT,
F—_A FEEBEEELEI T EHET ZEAICE
STupENT @ ¢ HAEHSELMICRIE I B,

98.9

99

J

95
% AL

80 v’/
& L
50 S /
40 T SN
30 / A
20 & L

L/
v kA
10 .L/

p.

Accumulated frequency distribution (%)

0.1

0.01

6 7 8 9 10 11 12
Surveyed value (zR/h)

Fig. 3-43 Distribution of 7-ray surveyed values (at 48
points around JAERI-1)
Note: Plotted data run straightly on the normal dis-
tribution probability diagram

LCATHEEREIHOBE (BENEVIHIDLL
THERDD EEBIWEER) a A BEFDbRA TS, R
SR MBI, Iy — </ HAOBEREEL
ZHEAITE, CUAE2HOBE (BT RETHR)Y
B EZZEIC AN NERSNMDT, BEMNCET DR
AR H, KR? 2RO THEMSKOERA2E5
CEERALT.

EPTE T P _?_) 1
A=1 2'—11“(1)50[7( EXP( 2 )Ven

= i (u—A)* ]
X St(zl, a).xexp[—— - dul\dX
val

VAl
I=N-1 (N: +—~{ #ilgiAOH 55
7o L BRI W T RO S E &
5.
4: Y — A HIRICE T 2 BETHEE © 25 L ¢
JBHugic B3 zh oz
: #v=E%
12, @): t AR BT B critical value.
WR AR N-1, 4 BXU ac 0B TS 3» 5,

2=0.05(0One side)

—

fond

(=)
i

50f—
401
30

20

10

Necessary number of survey points

6 ! |
0.1 0.5 1

L ] N A B
10.5 11 12 13141516

Abnormal value to be detected (#R/h)

|
2 345 a

my

Fig. 3-44 Diagram to obtain the statistically necessary
number of survey points
a=0.05 L LB 4 BXU 8 0BEY % Fig. 3-44
ICRT. ERBEERL VO BRES m, FEHIC
BB 779 Febxud me (=4 10 zR/h),
T OEEREE 0 (=8 1.24R/M) L3hiE, ERMIC

A=m1;ﬂlz_._77ni—210 &&fjbﬁ%ﬁ)‘;: 4 = m ‘Cﬁ'&

BLIBED Fig. 3-44 ok Uz, (BID

2E R

U L= SERoT ok 1, pp. 103~120 (1964)
2) HARFMESE . FiEHstEER, p. 180 (1952)
3) D.B.OweN: Handbook of statistical tables, p.42 (1962)
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3.4 B B M F & o B

Radioactive Waste Treatment and Decontamination

The following subjects have been studied ;
(1) Mechanism of surface radioisotope contamination and decontamination.
(2) Skin contamination by radioisotopes.
(3) Waste treatment with ion-exchange membrane.
(4) Decontaminability of large capacity waste incinerator.

3.4.1

BB SR E T A EMBIR T, BERBEOR
W& ELEBREEDETRAT—<& L, ThENEERK
FEEFFCAMN U THEZED T 3. BEARRE DK
HiERE 2 ohEoBBIC OV TR, FEoBKRER
A RBEEEEE EESEHEERERmICH Y, FRmbF
BRI O EBRME Z BT o7z, BRIEOMETHEGR
Kico0TIdERE R, U 54U Pu oKIEKEESICH
VAR AEROT]RE Ut HLEREE OBBRRIIET
i, BHEEAD - T—IB5ET LicBRREEHIC & 2 B3k
A L3, BREROLEER L X UREIEEIC
BUAEMEOBEAS 2L, Pu WHRWOICHEIK
BBt = = 7 b >0 THRE R D . 3 v

3.4.2

(1) ME#EEEO RI HEROKEC K 3BRERRE,
AEMEkETIEb Db L LTHAE, ERBERIK
(AL 2bDE LTAFYVARF—RERDT
F. TORR, BRYIOEHEEE TRERGICKS
¥, KETHREZINZHDRELEALREINTLED
T EMNRENT.

(2) #E4BEREOH KX 3EEES, JRR-1 2
FIF LT, thik Tt ot & sk R Rsic X 53k

-2

4 v+ & UTRATEFBEAH EDERR W EE O EE O
$RER, METLCOASWROBIEFERT EHH -7

BEENAEOEHER T, BA 72 & HEARE
DA F VTHEEREORBMEBREEE D > T
T ULk, BENORBE L TRBRELBRICENDD, K
BEOBITICEREND B C &, FERNEHFNTOHEE
KL -TRYEDENT EMNPEL L EL 7o TRBIE
BEICSERR L e REIEIIF O R ge i BR T, P = AL
TEBRYEEC & OBRYEEER T, RIERYLHRK
TL6X10° & xhHTHRESROFTNT & BIAUIESN
fz. GhB

BEAKRE®D Rl 5FE Z OBREOHE

(e~ ZOHEIT TABLE3-5 [TRE N T3,
ericge&REed pH 2 oiEE@ito 10 3 RESEHFTH
RENTNBL EMBbIS.

(3) kieHiERAORE O RI EY & RO
B, TRFVEBRBHCOVLTECE -7 &5, |
MTEAINTVS R EZERASF T AFHICONT,
RI pihoRBEB L -7, (F#)
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TABLE3-5 Solubilized quantities on metal surfaces by pH2 water washing

10 min. washing, 30°C

.. Neutron flux | Activation | Radioactivities | Radioactivities| Ratios of Solubilized
Samples Ag;'ﬁggn , period of samples |of water (pH2)| radioactivities qua;tétt’:l‘; of
(n/sec/em?) (min) (cpm) (cpm) (sample/water) (mg/sample)
2.35x 108 5. 00 x 102 2.12x 104 6.7x10!
JRR-1 "
Fe tic tube 3x10 120
neuma 2.62x 108 4.75% 102 1.81x10-* 5.7x 10!
9.20x 108 9. 75 % 10* 1.06%x10-4 4.0x10!
Cu ” ” 10 :
9. 25 x 108 8.02x 104 8.42x10-% 3.2x10!
1.14x 106 7.28%10° 6.39x10-3 2.9%x10-2
Pb ” ” 120
1. 41x 108 7.58x 103 5.37x10-3 2.3x10"2
8.65x108 5. 55 10° 6. 41x10-¢ 2.3x10-2
Brass ” ” 10
6.75x 108 6.78x 103 1.00x10-5 3.6x10-2
7 ] -2
Stainless steel 3 ., 120 1.54x10 9.75x10 6.33x10 2.0x10
(18-8) L64x107 | 1.27x10% | 7.75x10- | 2.5x10-2

3.4.3 Rl [Tk BHBFL

(1) Fw b= AIckBFR

(a) FHEHEOBUEEICLZEL
T b= LB ZDEREEBIEEICES TR K
{HIBNTWARZ ETHBH, T EBF V= A

DOEBHEROMBELXLDERCL VS EBEF v i=
U LEREBICE, UTHRL, €0 pH 23y — 4
TEATCHERIELEAOREE MO pH It L 2E1L
T Fig.3-45 |IC7RY. DT 775, BICH~N o
FULDTvFEYERREKE, 2u4 FEBEOEEAS
EEEGEICAKESEELTHWE C EBbhs. T5b
B, BA4 & UTRENREE RI 25134 4 w384

100

10§~

Percent contamination

1 I I 1 I ! L
0 2 4 6 8 10 12

pH of soiling solution

Fig. 3-45 The surface contamination of the pig skin
soiled with plutonium in various acidities

* RFOES 42 FELIORRE.

EMNELOBLBRAERLY, BUEFRTRBERERD
BWETTHEMN, Frb=vr0841E pH2~4 0
BHCREEROBAENSSH Y, chidans FiEMED
FERIcLEbDEEZ ONB.

(b) FHEBEICKIEER

—HRIC RI OREEGIIEGMIANE B IEBY R
bEKRT S Lhl, HRNCBASHPORRTZoLL
EHHESENRTS RI TR, pReTULSHETFIRA
TEHLEMESTY. Tony# (pH 11.8) gL
T b =9 AQGABIOFT, 1053 ETHEMLAFE
B3 105305 30 XD THD U, iR o5
I3 2 M 2R L 7o,

(¢) ARADRSE

T b =Y LK BRIEERICET 2 RKOIEII R
BEhooRARRECHMETSS. TeEe3-Ss (2 pH1 o
T b=y AR E 10 R & 60 pREER Sl &
DOHRBADREREZRL TWH 3. 10 HFEHRDELSITIZ
EALEMBTEDH, 60 3FERICEBEE2RTLDDL
0.5mm LI FDEXIZ 0.05% OFn b= 6 LM,
WRBLTHWAZ b otz

TABLE3-6 The contamination of the each layer of sliced

pig skin soiled with plutonium in the soiling time of
10 min and 60 min

Number of 10 min contamination | 60 min contamination
sliced skin cpm % cpm 9%
1 224 0. 88 1067 4.18
2 2.7 0.011 7.5 0.03
3 1.0 0. 004 4.7 0.019
4 1.2 0. 005 2.2 0. 009
5 1.2 0. 005 2.2 0. 009
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Fig. 3-46 Autoradiograph of the pig skin
surface soiled with plutonium

(d) F=FSSF Y5711k BB

B RTE, KM B, B TR BRI EHDK
DI->TVBDT, HIGHEEMEED E DI LT
WEPEMB T LT, TOBEROMBEARD L -DIC
bUERCLETH B, HBERICA IV b= 4 % ERS
®, QA= FIF ST IR, b= a0
RUTOBMEAT X 2. Fig. 5-46 2 ZDEHT, T
oo (i), E#®, T, KEoWMcER LT
BLTOBTENbNE. UL, ThdoEsitisi
BHEO LR SBROMEE LTI hi.

34 oM % E B mom 149

2.0’—

(Uug/sample)

=
=)
i

Skin surface contamination

0 2 4 6 8 10 ]'2
pH of solutirn
Fig. 3-47 pH-dependence of the skin surface contamina-
tion (soiling time; 60 min)

(2) 935vicksFHgs

TI7F=FREopicid, Yvi=vrizofEs
UTRRIEEMEL GENTOEN, 20—>TH3
VI YORMEREEMSC LR Y5 VHEOMEE &
BIT, BROTIF= FRROEBEM S EEA S b i
BETh?. TCT, BHvs5=n (UO:(NOs),-6H,0)
DREHEYE, EREEROREELEEREC L DS
RIRIDZAL L B D pH Zc o TR~ 5 5
Y OERER, BFRUCEREEREO0 5, JRR-2 ©
R L, *#U@N™U itk > TTE 3 2U ki
TH2 "Np O v #% 400 F + ¥ F L E M52 CHl
ETBCEickhRdi. Fig. 3-47 12720 pH ZfkT
H5. pH 4 L TRMICHYERMATSE. Chizy
7 Y OIKBAITEIRIC K B E B IS NE. Ei, B
FIC K B224k13 40 53 & TSI 2 MENLL% o FE Y
BEMINLIEWC EBbh -7 (I

3.4.4 A4 UTHREIC & BEEOMES

AARBEIC & 5 FEIR DL, A3k No. 8 [ HLHEEER &
LTHRELRE DI, 4EGI 28X MR &
DRI LENE L. 4EIZZOERMHEICESH
7 BRFEMT R D EERIE R 2 M5 T 5.

KA E IR DY MR L, B T i BE i %
MFLTEHC LR E D TORTRIGEIRIETH 3. 21
d, DB AHELIT Urchs o THTUM & i i il oo e
EFRMEKRT B EEbic, BAURKEHL, SHEg®zR
AHICETT A2 5THB. Lrl, ChoDRAER
DERL T EMT E MU VEREIE D IMIRIC K & 72758 A%
INTL 5. 22T, HUSHFERILIEDBIZRTIE D—
BRELT, 44 YEMEDOERLEEZ, EoBRgl®R
LS BIHDFBRLE U TE BB D R AR
el
R BT A 2 BN RS OBTEE.

*2 J. Nucl. Sci. Technol. |c{3F5th.

*RT RSy 42 FEELICOTRE

(a) EREE
C DRBICTHR U 7oA M 3 SR /N B 45 58 IR Y

(Initial solution)| Feed
tank
Adding sodium
chloride
t b
f 124¢
DT 1 set
No.1
Adding sodium =
shloride—4— | ¢ Mo
DT | 2 set
No.2
l D|C DfC
DT 3 set (C-1) i\aLoTZ
No.3 ] -
D : Diluted solution

C : Concentrated solution

Fig. 3-48 Schematic flow diagram for volume reduction
and decontamination
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T KK #ip DU-Ob #TH 24, HoOBEBLUZD
B OBERRHRIIARE No. 8 K& LTES
DT, SEIZEWT 3.

SRERWEOFRER, Fho—BolmHR--RE 1
2y PEULT2~4EBEFEBE LD TH 3.

(b) FHHOENE LU

HE ORI EHNOHEEERVT, BRI TiRE
ERERIATRRIC, BRBITERKTHIC, %7, BN
FMCEIERLUT, BHEBEEZREL, BERIBLT
VY IRRT PBIFERTIE o7, RESITICOVTIZIK
HEERER 2r #RT7e—Ho w2 —-THIEL, -4
RERBZESINEBEZER L TRIZE L 2.

(¢) ERER
BRENREELET L EBDNARERELZ LT TAH
5L, TTHRLICBHAELVVERESEDBEETH
5. T, MHEXMIIWZE BT &id Fig. 3-49 TRY &

Added salt ; sodium chloride
Chemical form ‘of nuclide;
2:Na. NaCl
“K  ——~ KCI
B0 Cs—— CsCl
Yy —— YCI3
WAy —— AuCh

s a7 //—"’fw

100 = A e

1,000

LLALH RLLL I

Ps_ 1 yihin

E‘24 V / // :’%*3"*&‘“-
[ “Na / 198; o \\e‘).
ol A Ay, //’g{w"“&

Decontamination factor

;
N

T ]l'”ll
ralm

107° 107t 107 1072 107!
Initial specific activity { xCi/ml)

Fig. 3-49 Relationship between decontamination factor
and specific activity of initial solution

DTG BE v VSN DS, TSR SRR A &
LS EThHB. Hic, L4 A+ voBai3, BiEd
REBERFILPIBERICH B, 352 I EHKOERE
BYEEET 2 DIC 144 v & LT Cs-137, Cs-
132, Na-24, K-42, %/ 3{4 + > & LT Au-198,
Y-90 OBDBDICONTERL 88, 14413
SMEA A YITHENRTHEITIND T, BREELEEIC
B ERRREECSIVEAINTHEELVLvD
BNECAHTHHEWEY. —F, 34 & Vi3, (KiLpr
TREDDTHEITINMLL, BEEKROBEE 1072
uCilml 4 — '~ T & Z b FDREZEITH T 10 2
PENLTICT &L,
PUbkoXSicEaEOR kIS 248, HLTFhicLTh
ABETCO—RINTEHFETRBEMEDICBARSD, C
NEABWAFERELT, BENCALEDOE ZRNL

JAERI 5016

T, BRDFOETEHE D028, SEREBNLED
BREZIRE LT HFETHS. 14 + v o Na-24
DOBREMRIC DT DF B1EBET 320, 2BHC
80, BRET25 L3 b, #MMERYARIT 3.5%10° i
BUl. —F3ffi44+ & LT Y-90(YCL), Au-198
(AuCls) DFEEZ L T8 -8R, 3B BiERY:
FRERI, AiEAS 1.9X107 THhEH 3.5X10° DfisR
LU, 3ffi4 4 VI3 14 A e~ THI D ENMEET
LT3,

FP;cooled for three years
Added salt ; sodium chloride

~2

10

10®

S )
&) P 3
g
& Ny ? g
b S o
g 10° A 10 §
[45) ‘ql (]
/ ~,
7/ N
_f W\'
ﬁﬁs
- r p

| 1

l 2 3 1 2 31 2 3
Time (hour)

Fig. 3-50 Condition of decontamination by three-steps
treatment method

10

FP oFirBiivcBE L Tid, FP3ERIL 8 » ABH
ED2EBICHOVTERE L. #h o ki3 FP
SEEHOBAR Fig. 3-50 ITRT LHiIC (CoRiE5
ElOEMROHFIMEZT L, 1 50FEN FHIRR
L DF OBFARLEbDTH ), 3 BIIE CRIERT
A 60 TRETH o 7. —F, FP 8 5 ABHOKRILE
BREAMEE K EALTHEH, ChizETENES
AU, 3R CTHRERPEEREN 8B TH . F
THhb, CORPFEROENZEEFOERSEELE S
BAD OMEOMBEEOBRNIC L ) JiED Zr-95 i
K> THEBER Cs-137 BERICEINE T EITESHT
A3

E DAL DN T~3 &, B TIEINS
T HEBEE D EMEIZ DT, SEhD 2 (i mmE
BLRDOLBINITR BN, TOREHOBKRERS
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7o¥IT Fig. 3-48 DX IR 7o —v— e ESXERE
BLR ot 31bs, #BE LT FP SERNAER
U, Hestabimps 1. 3x 1072 £Ci/ml, NaCl #5725 680 ppm
DRFKEZ 1007 F@i L, 3 BMERERT O TICZ DB
BOBUEREREZE I o/, MEERKIE Set. 1 jTin
TR L:Db, 20MBEIKIZTEDTE VY
frlEB iz, HAERMUT Set. 2 it h 3 340T
H5B. L3ty b EFTCONBEERIBBHEEDERS
W, 3R bb—REKZINO €ty FCUETBZDTH
5. TN OoDBRERRIZTTIC FP ORYTR~REBED
ThHb.

UEDRBFRICIDBRERERDTHB L, WEE
% 1007 et U, 1 REEKA 9. CTH B oRERIZ 1L

34 B HFE G am 151

&Y, oIl REKOBMEICE » THENS T
5HbDLTHIE, TOFELIILKEK 9! »5 2 kEE
WHs 3L IKIsAbDE LTIRE 33 Ic1s 3.

(d) EBER®
SREEROMEEE LT, 14 R IREEAFIET3
T &R, HEATMIEREERBEUES, Bikbhonk
FAFVBERINT, IHEBEREVSE»DET
SMBARICE > TRPROREBEEBIZEMTSE
5EOIRMNDS. SBRBEEFMICH - ->TIE, B
HAROBRY « MEHRE, SV -T, BiEE LT+
FEFBELEETEORLRBCLETHD, Kick
DEERMEOEE, FHR U7k 5T E &R OER BB
POV STREDRICRARS 2 EBbNS. (&)

3.4.5 ABEBNRICE T 3 R5EE sk

T ORBIGEHIF R — RO T M EABEED (h— 1+ >
Ky 7 R) ORDPICHYREBLUEREORTE7 1 v
S EHSEEHNA T 2 DT, BEHFARKIH AL
DABEKTHRTHS (7u—v— pidAzE No. 8ic
BRLTWEDTEHRKT ).

COMEERICIZRYIEE L LT, R V—BHE, 44
7oy, BREBR ZBRAH7104, AEC 740
2B 5. BEHFECTLESh-Ob OBREEHEST 2137 L
—rOTHEBY 2HRBBEZRICAD, DX¥TRSV—%
HBICAS. COREEBETHEY — S22 0TFEER
BRICE > THX 2OB%E, BHE XU pH 0flgis &
BBCRRbh, SROMBHAESRTFIERESNS.
IS, HEFARBHA 7avEBICAD, ¥RAFEIX
PESHEESEOLBREBRICASL. TR, an
FHREICK > THAATORFEHE I, EEEIIC
MEIRD. S5, HFRREBRN 7 102 10L 5T,
KNDEEYDOKEBHEZBRE L, AEC 7402 %BL
T, MR FOBREL 2 P EBRELEOBEEL D
AEMICHRBT BB ->TWA. 40T, TEEE
IR RREEBOBUERGE RO ET D EROR
BErERALTERBREBCE -0 TEORELHE
T5.

(a) HRBEFH&

Rk E UTAHEE 200 oEFICHEEE Lkg 05
#L, 2mCi/50ml %1 L 20mCi/50ml @ P 5
SHEHoNL 1 292 10 SR TRALSENL 2. 2
72U, FiEZd o UK 3HFHEEER & U TERRE
ZLTEONTHOERZHE L. ERIZ, FREES
JUHEH 2 E (BEAE) EREBRFOMBEELEDSE
BALEATECE-1b0TH 3. BRYEEBORYHED
12, ZOBEOMREHEN 2 EEBRBOFBRTIA L VT

* HARBIRICEY 5 Rl FRERRICOHERE.

7—ZHEAUTHRRL, FRICHE L 2 b ok
HMHEx 2r HRAT7u—ho Y2 —28R L TRIZE LUk

L R Overall decontamination
factor
Qreeeees Furnace
@ Furnace, cooler
@ oo Furnace, cooler, cyclone
(- RALALY Furnace, cooler, cyclone,
cottrell
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cottrel, fiber filter
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Fig. 3-51 Relationship betweer the flow rate of exhaust
gas and decontamination factor
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TABLE3-7 Decontaminability by the facilities.
Decontamination factor in each facility
\ Furnace Spray cooler Cyclone %ﬁ?ﬁiﬁgf Fiber filter AEC filter
Riﬁg?tammﬂmn 8.0 5.0x 10 2.0 2.0x10 1.0x10? 1.0x10°
Over all — 8.0 4.0x10? 8.0x 102 1.6x10* 1.6 106 1.6x10°
Specific activity of exhaust gas (unit £Cijml)
S Place 1of S . Fiber 1 .
sampling| pray cooler iber filter AEC filte
\ Farnace out let out let CYCIOHE out let E.P. out let out let out let T
Charged RI
2mCi 1.8%x10-8 3.6x10°8 1.8x10-8 9.0x10-10
20mGCi 1.8x10°7 1.8x 107 1.8x10-12

Experimental factors are as following: Exhaust gas flow rate; 850 Nm®h
Temperature in furnace; 850~900°C
Amount of RI charged; 2 mCi~20 mCi
Electrostatic precipitator voltage; 35kV

(b) HBER

BB AT A itk - T P oS MK DT
BaghEd, 20— 774 T v VaLiE-THHN
ARCBAT 5. ZRARHTICE T 280 2 QR Re B
PEEEEROMRES TABLE 3-7 [TIRT.

FOEDONE P o 7cds, AMEND L VMG 3 LF0D

BB EE I 700°C~1,000°C N, DF o%tididh

DF 2z > T U 2 (1. DF 10~700 Nm3/h, DF 4
~1,200Nm*/h). —F, EXEEBTHEBRHTIE
Eid25kV Pl iR 0ERRBE NI 1.

(kz31)
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