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This report compiles the survey data of radionuclides'in
environmental samples acquired by the Environmental Research Laboratory
II and its antecedent at the period of the Department of Health Physics,
JAERI.

Measured environmental materials were dust in the atmosphere, fallout,
soil, sea sediment, river water, sea water, and plants around Tokai-mura
where the JAERI places. The compiled data are those acquired from 1961
to 1981. This report also includes a part of the data obtained by the
detailed survey program on background radiocactivities around nuclear
facilities, which initiated at 1978. Most of the data are stored as
computerized data bases and are retrievable in the form of lists and

partly of graphs.
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1. Introduction

This report compiles the currently available data acquired through the
measurements of radiocactivities in various envirenmental materials performed
by the Environmental Research Labclatory IT and its antecedent at the period
of the Department of Health Physics, JAERI.

Nztural radionuclides exist in all the natural environments. Besides them,
artificial radionuclides, derived from nuclear detonations in the atmosphere,
nuclear facilities operations and sé on, have spread over the global and regional
environment today. These radicnuclides have mixed up each other. Their
hehaviors in natural environments are influenced greatly by many environmental
facters such as localities, seaéonal variations and co-existing materials.
Accordingly, it is neot easy to distinguish artificial radicnuclides from the
natural ones. To do this, however, has a basic importance for study of those
migration behavior and estimation of the exposure dose to man which could arise
from them.

From the pgint of view degcribed azbove, the Laboratory has been performing
the measurement of natural and artificial radionuclides in such environmental
materials as dust in the atmosphere, fallout, soil, sea sediment, river water,
gea water and plants around Tokai-mura where the JAERI places.

The compiled data are those acquired from 1961 to 1981. The report also
includes a part of data obtained in the detailed survey program on background
radicactivities around nuclear facilities, which initiated at 1978. These
data are valuable because they are continuous during several or at most
twenty-one years and then are available for analyses with and without inter-
relationships. The report contains only measured data and brief descriptions of
sampling and measurement methods. The analyses and discussions have appeared or
will appear in other papers, including details of each measurement; Most of the

data are stored as computerized data bases and are retrievable in the form

_2i
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of lists and partly of graphs. Summary of the measured environmental materials
and the measurement methods are listed in Table I-1.
The activities still goes on, so such report will be renewd time by time

, with new data being added.
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11 Outline of Measurement
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1. Measurement of Radionuclideg in the Atmosphere
1.1 Measurement of Gamma-ray Spectrum

Measurement of gamma-ray emitting radionuclides in the surface atmosphere have
been continued to interprete the monitoring data collected arcund JAERI at
Tokai-mura, and te elucidate the transport pathway and behavior of radionuclides
in natural envircnments. This report compiles the data gathered during the period
from 1961 to 1981.%)

1.1.1 Sampling Pericd and FPoints

Period Sampling points

From To
{(A) Sept. 1961 Apr. 1975 JAERI monitoring stations No.l and No.Z2
May 1975 Jul. 1978 JAERI monitoring stations No.l, No.Z
and No.3
(C) May 1978 Feb. 1981 Air sampler rcom (I}
(D) Jan. 1981 Jul. 1981 Air sampler room (I1)

The sampling points are shown in Fig.XII-1-1 and IT-1-2
1.1.2 Sampling Method
Radionuclides in the atmosphere were collected with the following materials and

conditions.,

Perioda) Air samplerb) Flow rate Filter Collecticn Filter changing
{1/min) efficiency rate
{A) Air sampler using 280 Hollings Worth »99.0% for 2.5 cm/hour
continuously moving & Vose #H-T70 a particle
type filter with >0.2um dia.
(B) L2 200-250 10v0 EE-40%) >99.7% for e
TOYC HE—HDTe) a particle
with >0.1um dia.
(C),{D) Air sampler using 50-60 TOYQ HE-407 e weekly

fixed type filter

a) Symbols are referred to those used in 1.1.1

b) Height of suction entrance was about 1.5 m above the ground.
¢) The symbol @ denotes 'same as above'.

d) 87% cellulose and 12% asbestos.

e) B0% cellulose and 19% glass fibers.

#)The activities from 1961 to 1978 were performed by the Department
of Health Physics, JAERI.
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1.1.3 Sample Preparation
. .a)
Period Procedures
(A) . Filters were ashed together monthly or bimonthly using an electric
furnace at 450 T
(B) @D) (the ashing was done monthly)
(C),{D) Filters were packed together monthly in a plastic container

(60 mm diameter, 20 mm height) without ashing

a) Symbols are'referred'to theose used in 1.1.1
b) The symbol € denotes 'same as above'.

1,1.4 Measurement Procedures

Pericd Detector MCA Data
From To analysis
(a) Sept.1961 Sept.1974 NaI{T1l) scintillation TMC 402 MCA : P)
counter 400 channels
Well type
5in. dia. 4in. height
(b) Oct. 1974 Apr. 1976 Ge(Li) semi-conductor CANBERRA 8700 HCA - £)
Detector (EG&G ORTEC) 4096 channals
Relative efficiency 10%
Peakﬂgo.compton ratio 23
FWHM 2.7kev
{(c) May 1976 Jan., 1978 Ge(Li) semi-conductor @ H €)
Detector {EG&G ORTEC)
Relative efficiency 11.68%
Peak to compion ratio 39
FWHM 1.94%kev
(d) Feb. 1978 Nov. 1979 Ge(Li) semi-conductor @ €)
Detector (EG&G ORTEC)
Relative efficiency 31.8%
Peak to compton ratio 51.5
FWHM 2.06 kev
(e) Dec. 1979 1981 é @ A)

Aug.

P} Manual calculation using the ratio of a photopeak
standard. .
€} Computer assisted calculation using the gamma-ray

count to that of the

gpectrum analysis code

named BCB73 available in -the FACCMZ30-75 computer at JAERT.

A) Computer assisted calculation using the gamma-ray

spectrum analysisg code

prepared by the EG&G ORTEC available in the PDP11/04 computer (DEC. Co. Ltd.).
K} Full width of half maximum.
U} The symbol € denotes 'same as above'.

— 7 -
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1.2 Measurement of Alpha-ray Spectrum

It ig necessary to evaluate the amount of plutonium and the exposure dose
by inhalation in case of which it is released to natural environments from
- . o : . _ ) .
nuclear facilities and so on. Accordingly, the background level of fallout 39Pu

in natural environments should be grasped in detail.

1.2.1 Sampling Peried and Points

Period a) L - Sampling peints

From - To :
{(A) Apr. 1973 Jul, 1978 JAERI moenitoring stations No.2 and No.3
(No.2 used mainly) -
(B) Aug. 1978 Jan. 1981 Air sampler room (1)

a) The activities from 1961 to 1978 were performed by the Department of
Health Physics, JAERI. : :

The sampling points are shown in Fig.II-1-1 and II-1-2,
1;2;2 :Sampling Method
. Radionuclidés in the atmosphere were collected with the following materials

and conditions.

Perioda)' Air!samplerb) Flow rate Filter- Collection Filter changing
T ' (1/min} _ 1 efficiency rate
(AY Air sampler using . 200-250 TOYO HE-40 99.7% for 2.5 cm/hour
continuously moving . TOYO HE—HOTe) a particle
type filter - with »0.1um dia.
c)

{B) Air sampler using 50-60 TOYD HE-40T - @ weekly
fixed type filter

a) Symbols are referred to those used 1.2.1

b) Height of suction eéntrance was about 1.5 m above the ground.
¢) The symbol @ denotes 'same as above',

d) 87% cellulose and 127 asbestos.

e) 80% cellulose and 19% glass fibers.

1.2.3 Sample Preparation

Period : Proceduresa)
(A) Filters were ashed together monthly useing an elecric furnace
: at-asoggg; The ashed sample was packed .in a plastic container
Then, Pu, Sr and (s were added as yield tracer and carriers,

regpectively. The radiochemical separation and purification were
carried out by scivent extraction: or anion exchange. Plutonium
-'wag electrodeposited on a stainless-steel disk, and was
determined by alpha-spectrometry.

(B) @ (Filters were ashed together every three months)

a) See Fig.II-1-3. -8 -
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1.2.4 Measurement Method
Measurement of 239Pu was carried ocut with Si Surface barrier detector. The

detecters and multi-channel pulse height analyzer (MCA) used are described below.

51 surface barrier detector

[ORTEC BA-28-450-100
Active area : 450 mm
Depletion depth 100 um
FWHM : 88kev at 5.15 Mev

[ORTEC CA-19—300—100;

Active area : 300 mm

Depletion depth : 100 um

FWHM : 81 kev at 5.15 Mev

[ORTEC BR-21-300-100

Active area. : 300 mm

Depletion depth : 100 um

FWHM : 40 kev at 5,48 Mev

MCA

[HITACHI/RAH-403] 400 channels
[CANBERRA 8100] 1024 channels
[ORTEC 7010] 256 channels

Coﬁnting time was from 80 to 90 thousands seconds.
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1.3 Measurement by Bata-counting
. 90 137
It is necessary to evaluate the amount of Sr and Cs and exposure dose
by their inhalation in case of which they were released to natural environments

from nuclear facilities and so on. Accordingly, the background level of those

radionuclides as fallout should be grasped in detail.

1.3.1 Sampling Period and Point
Period : From Sept. 1961 to May 1975

Point : JAERT monitoring station No.l and No.2 (see Fig. I1-1-1).

1.3.2 Sampling Methcd
. 90 137 . . -
Alrborne Sr and Cs were collected by an air sampler using continuously
moving type filter at the monitoring station. Characteristics of the filter-

paper and the air sampler were the same as described in 1.1.2 Pericd {A) and (B).

1.3.3 Sample Preparation

Filters were ashed togather monthly or every three.months at 450° C in an
electric furnace. The ashed sample was leached twice with hydro;hloric acid and
after addition of Sr and Cs carrier, the solution was evaporated to dryness. After
remcval of silicic acid, the residue was dissolved in dil. hydrochloric acid. Then,
the solution was passed through the column of cation exchange resgsin {(Amberlite
CcG-120, H+ ferm), and Sr and Cs were eluted by ammonium acetate solution. Sr and Cs
were separated as strontium carbonate and cecium chloroplatinate precipitate,

90 90

respectively. After the equilibrium of Sr and Y had established, the amount

0 0

of ? Sr wae determined by measuring the radioactivity of separated 9 Y. Whereas,

137 . : . . 90 137
(s was measured directly. The sequential analytical separation of Sr, Cs
239 -

and Pu have been employed since 1975.

The procedures are shown in Fig. IT-1-4, II-i-5 and 11-1-6.

1.3.4 Measurement Method

0 1
The Measurement of ? Sr and 3705 was carried out with the following detectors.
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i) From Sept. 1961 to Mar. 1972

[Low background beta counter]
Traceriab CE-14 Counter
Shield thickness : 20 cm

[Gas flow GM tubes]
Two anticoincidence type tubes
Active diameter : 5 cm

ii) From Apr. 1972 to May 1975

[Low background beta counter]
Aloka PDC-R12-2024 counter
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Continuous rolling

filter paper one month

Fixed filter paper | three months

8N HNO3 1~1.51
Pu-236 {~1dpm)
Sr.Cs carrier (20mg}
heat on a hot plate (3hr)
glass filter filtrafion

8N HNOz 200mi
Pu-236 Md m)
Sr.Cs carrier (20mg)

 heat on a hot plate (3hr)
glass fitter filtration

= — F -
Residue Filtrate Residue Filtrate
6N HCL {~1.51 6N HCL 200ml : '
heat on a hot plate (3hr) heat on a hot plate (3hr}
glass filter filtration _ glass filter TI[TFOTIOH
r L [
Residue Filtrate Residue FilTlruTe
{discard) ' evgporate -~ [discard) ‘ ; evaporate
‘ Fe3* 50mg Fe* 50mg
C-NHa0H 0.5~11 C-NH4OH "200ml
, . decantation, centrifugation decantonon cenmtfuqo-
T - — 1 R ‘ — on
Precipitate .. . Supernatant - ‘Prempﬂate Supernatant
S {Sr.Cs) | (Sr.Cs)
' C-HNO3 20m
evaporateto dryness
8N HNOz 20ml
. ceatrifugation
Residue '
TESVEN o foml , Supernatant
. .centrifugation '
“Residue “Supernatant
o Solvent extraction l Amon exchange
~ [T0A extrocnonhSml X2 |Dowex1x8(100~200mesh)lCl form
org. =dq H,0 100ml wash
[N HNO;, wash 15mi x 2 8N HNO3 100ml (pre conditioning)
ofg. - dg. feed -
|1ON HCL wash 15mLx 2 BN HNO3, 30mi x 3 wosh
Gl {ON HCL 50ml x 3 wash
i Hel-HCL back extraction OF | NelgI-HCL 100mL elute
(HF-HCL)  15mix2 Effluent -
org. . aa. C-HNO5 10mk
, IXerne wash 20ml CHCLGy Tml.
 E— q evaporate o dryness
org. .. CHNOs Smt Residue
G- HClO‘}u few drops
evaporate to dryness
R95|due

[

|Electrodeposition

|a-spectrometry |

Fig.1-1-3  Analytical procedure for 2Py in gir dust
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Environmental  sample

ashing { #-spectrometry)
Pu-236 (~1dpm)
Sr, Cs carrier (20mg)

acid leaching
Leaching solution
Fe™*
NaOH
pH~9
‘ —
Supernatant Precipitate
Na, CO, lBN HNO;
: — 239 ,
Supernatant Precipitate ( for ““Pu analysis)
l?aN HC?

(for “'Cs analysis)  {for *°r analysis)

Fig.I-1-4 Sequential analytical procedure for 23°Pu, %% qnd
®7Cs in environmental samples
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Solution for °Sr analysis
| 0.5~0.6N HC|

- Amberme C6 -120
\H form, 100~ 200 mesh
I~ Eluent |

© [N Eluent T
2M CH;COONH,

(Eluent T |
NH4 OH

Na,CO5 |

[ —
,Precipituie - |Supernatant

SrC03
: (weight meusurement)
| standing over 2 weeks . .

Y milking

Y2{C204)3

B-counting of 90‘1’ |

Fig.I-1-5 Analytical procedure for Sy

- 2M CH3COONH, : CHsOH = 1 : 1
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Solution for "*'Cs analysis

HCl
pHi~ 2
(NH,) (PO Moy, O3]
I 1
Supernatant Precipitate
NaOH (dissolve)

HCL HCl

pH~ 8 pHG6 . 8

10% H, [PtClg] 3% Na TFPB

Supernatant

| f
Precipitate!j Supernatant

CSa PfClG

I
Precipitate

CsTFPB
{CsB [Cs H5 F]q’

Weight and activity
measure ment '

Weight and activity
measurement

Fig.I-1-6 Analytical procedure for

13
"Cs
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2, Measurement of Fallout Radionuclides
2.1 Measurement of Alpha-ray Spectrum

It is necessary tc evaluate the exposure dose to man in case of which
plutcnium was released to natural envircnments from nuclear facilities and so on.
The background level of fallout 239Pu should be grasped in detail.
2.1.1 Sampling Period and Point
Period : From May 1975 to Sept. 1981
Point : The rooftop of the Sample Treatment Room in the premises of JAERI

{Tokai~-mura)

2.1.2 Sampling Method

Precipitationé and dry fallout were collected monthly with a sampling basin
{0.5 mz), which was perpeptually covered with a small guantity of distilled water,
2.1.3 Sample Preparation

The sample collected in the basin was transferred into a large porcelain dish and

was evaporated to near dryness. The residue was transfered into a plastic container
{60 mm dia., 30 mm height) using distilled water and was evapocrated to dryness with
an infrared lump. Gamma-nuclides were measured. Then, 236Pu, as an yield tracer,
and Sr and Cs as carriers were added as yield tracer and the radiochemical separation
and purification were carried cut by solvent extraction or anlon exchange. Plutonium
was eléctrqdebosiﬁed on a stainless steel-disé, and its amcunt was determined by
alpha-ray spectrometry. The analytical procedure is shown in Fig.II-2-1.

2.1.4 Measurement Method

It was same as described in 1.2.4.

2.2 Measurement of Gamma-ray Spectrum

Measurement of gamma-ray emmiting radionuclides in fallout was carried out in the
same purpose as that described in 2.1.

2.2.1 Sampling Feriocd and PFoint

Period : From Apr. 1975 to Jul. 1981
Point : Same as that noted in 2.1.1.



2.2.2 Sampling Method
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Same as decribed in 2.1.2.

2.2.3 Sample Preparation

The dried sample in a plastic container was used, which was prepared in the

course of the procedure described in 2.1.3.

2.2.4 Measurement Method

the detector, MCA and data analysis are decribed below.

i)

ii)

iii)

iv)

Gamma-ray spectrometry was performed by Ge{Li) detector.

From

Same

From

Same

From

'Samé

From

Same

Apr. 1975 to
ags described
Oct. 1976 to
as described
Feb. 1978 to
ds described
Decf 19?9 to

as described

Sept. 1976

in 1.1.4 period (b).
Jan. 1978

in 1.1.4 pericd (c¢).
Nov. 1979

in 1.1.4 period (d).
Jul. 1981

in 1.1.4 period (e).

Specifications of
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Fallout {air dust, rain)

evaporate 10 dryness
plastic vessel
evaporate to dryness
200 mt beaker
C-HNO5 20mi

7~ spectrometry —

evaporate fo dryness
8N HNO3 50 ml

centrifugation

J R
Residue Superngatant
8N HNO3 10ml wash
centrifugation
| ] ]
Residue Supernatant
6N HCL 50ml

heat on a hot plate under sfirring

one month

(6cme)

by [.R lamp

Pu-236(~ 1dpm),Sr,Cs carrier {20mg)

heat on a hot plate under stirring (3hr)

centrifugation (3hr)
I |
sid Supernatant . .
Residue (Sr,Cs) Solvent extraction| Anion exchange
1 1
[ TOA extraction |50ml x 2 Dowex 1 x8 (100~200 mesh)| CL form
- : I *H20 , 100ml wash
0rg. aq. *| 8N HNO3 100mL (pre conditioning)
8N HNO3 50mLx 2wash {7 C9) Eluent ~— feed
ort qu (Sr,Cs} 8N HNOy 30mlx 3 wash
g. : 1N HCL 50ml % 3 wash
—lonHo somixowash NH4I-HCL 100ml elute
org aq. Eluent
NH4I1-HCl 50mi x 2 back extraction C-HNOs, 10ml,C-HCILO4 tml
: (HF-HCL} evaporate to dryness
0rg. aq. Residue |
lelene 50ml wash
|
org. ag.
C-HNO5 10ml C-HCLO4 1ml
evaporate to dryness
Resildue
|
Electrodeposition
I
a - spectrometry
: : 239 .
Fig.I-2-1  Analytical procedure for ~"Pu in fallout
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3. Measurement of Radionuclides in Pine Needles

A pine tree grows everywhere in Japan in any season. So the pine needles are
appropriate as indicator plants showing airborne radiconuclides concentrations and
an extent of uptake of such radionuclides intoc a plant bedy.
3.1 Sampling Date and Point
Date : Sept. 21, 1977 and

Jul. 11, 1978

Point : Shown in Table II-1 and Fig. II-3-1,
3.2 Sampling Method

One or two kilograms of pine needles were collected at each.point.
3.3 Sample Preparation

Pine needles were dried in an oven at 110°C for several hours, and were
ashed in an.electric furnace at 450 °C.
3.4 Measurement Method

The ashed sample in a plastic container (8 cm dia.) was measured with Ge(Li)

detector using a multi-channel pulse height analyzer.

Table II-1 Sampling points of pine needles and scil at Tokai-mura

Name of point Sampling point
5-1 Muramatsu beach
-2 NOo.2 monitoring station of JAERI
5-3 Muramatsu day nursery
5-4 Minowa housing project of PNC
5-5 Terunuma primary school
5~-6 Nyoirin temple
5-7 South Tamukat
S-8 East Tamukai
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., Measurement of Radionuclides in Surface Soil

Natural and fallout radicnuclides in surface soil around Tokai-mura
were measured to clavify the background level of radionuclides concentra—
tions which are the basic data to distinguish radionuclides released.frém
nuclear facilitiés from those present as background.
4.1 sSampling Dafe and Point

Date : Sept. 21, 1977,
Jul. 11, 1978

Point : Same points as shown in Table TI-1 and Fig. 1I-3-1
4.2 Sampling Method

Cyrindrical plastic container (60 mm dia., 30mm height) was striked
intc ground directly. When the ground‘was so hard, the ground was dug and
scil was collected with a trowel into a container.
4.3 Sample Preparaticn

Sample soil was dried in an drying at 110°C.
4.4 Measurement Method

Gamma-ray spectrometry was performed for both raw and dried sample.
The same detector was used as described in 1.1.4 period (d). The MCA and

the data analysis method were the same as employed in 1.1.4 period (b).




JAERI-M 86-047
5. Measurement of Vertical Distribution of Radionuclides in Soil

.The measurement wés performed as oﬂe of the-activities to sufvey the radio-
nucliéégldﬁsfribution.és-a.béékground éfound nuclear facilities in detail and to
stud& its éhérééteriéticé. The Kanto aistrict, which placés in.the middle of Japan,
has many nuclear facilitiesrat ité easterﬁ aréa. Tﬁe pracﬁicai'objectives of this
investigation were to survey a vertical distribution of radionﬁclides in the scil
at the Kanto district, which mainly consists of the Kanto loam soii, and then to
clarify £he relationships between the distribution and kind of .soil, grain size of
constituents and so on.

5.1 SéﬁbliﬁgAbéte éﬁd Samﬁling Point

pate : Dec. 4, 1980

Point : In the field of the Nuclear Fusion Research Facilities, JAERI,

Naka-machi, Ibharaki-ken, Japan (Fig.II-5-1)
5.2 Sampling Method
Cyrindrical soil samples were dug with a thin wall sampler .of 74 mm diameter

without wmsing- water.. A driving tube sampler was used for a sand layer where a thin
wall sampler. tube could.not be forced into the layer .due to a strong sand pressure.

The samples were cut inteo 10 cm long each along with the vertical direction.

5.3 Sample Preparation
- For gamma-ray spectrometry

The following procedurés were done for each division. It was dried in air,
and dried again in & drying oven at 110° C for 8 hours. Immediately after
dried up, it was sealed in a plastic container {60 mm dia., 30 mm height) then its
weight was measured.
- For physical clasgsgification test

The procedures were used described in the Japanese Industrial Standard

(JIs A 1201).
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5.4 Measurement Method
~ Gamma-ray spectrometry

Concentrations of radionuclides in soil which emit gamma-rays were measured with
Ge(Li} detector as described in 1.1.4 e). The measurement followed about 1 month aging
after container sealing, which allowed the radiocactive equilibrium among the radio-
nuclides of the natural series.
~ Physical classification tests

Following tests were carried out according to the procedures described in the

Japanesge Industrial Standard {(JIS).

Test JIS No.
Specific gravity JIS Atz2Q2
Moisture content JIS A1203
Grain size JIS Al1204
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"

Sampling‘point of 5011 for a measurement of vertical distribu-

tion of radionuclides at Naka-machi

TT_5-

1

Fig.
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6. Measurement of Radionuclides in Sea Sediment
Distribution of radionuclides in sea sediment off the coast of JAERT was

investigated to elucidate the behavior of radionuclides in sea sediment.

6.1 Sampling Date and Point
Date : Sept. 27, 1978,
Dec. 10, 1979

Point : Shown in Fig. TI-6-1.
6.2 Sampling Method

A core sampler was penetrated to sea bottom and pulled out by a diver (see
Fig. II-6-2). The 1eﬁgth collected.was compared with that‘benetrated, as shown in
Table TI7I-2, The appearences of samples just after collecticn are shown in
Fig. II-6-3 and Fig. II-6-4.
6.3 Sample preparaticn

Collected samples:were frozen with dry ice, and was cut in slices 5 ;m thick
each. Then, a sample was dried at 110 °C féllowed by a particle size distribution
analysis. Dry weights of samples are listed in Table I1I-3 and II-4.
6.4 Measurement Method

A dried sample was put into a plastic container (60 mm dia., 30 mm height).
Gamma-ray spectrometry for the sample was performed by.Ge(Li) detectors.
Two detectors were used. Cne was the same as described in 1.1.4 period (d). The
other's specifications.are described below.
[ORTEC Ge(Li) Detectofj

Relative efficiency : 30.8 7

Peak to compton ratic : 55

FWHM _ : 1.99 kev
Specificaticns of MCA and data analysis were the same as described in 1.1.%

period (b).
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Table II-3 Dry weight of the sea sediment collected on Sept. 27, 1978

Depth of Sampling point

layer(cm) ST1 ST2 573 574 NE STé ST7 578 379

0- 5 63.33 104.54 125.81 1%3.03 128.68 109.55 157.68 133.20 128.52
5 - 10 131.42 146.26 149.42 153.54 145.40 137.59 137.25 141.83 129.70
10 - 15 156.64 152.55 144.74 159.90 148.95 147.69 145.86 149.76 13%1.67
15 - 20 145.91 139.88 149,90 151.75 151.49 139.64 135.42 153.56 139.90
20 - 25 135.11 139.14 145.68 158.62 146.39 155.61 129.92 143.30 132.70
Z5 - 30 129.46 150.41 146.19 145.26 144,86 127.10 131.16 154.22 133.60
30 - 35 146.18 142.22 133.95 149.02 149.48 127.10 143.21 144.72 129.17

35 - 40 126.95 149.90 142.37 149.07 143.27 139.16 (30 - ) 148.47 142.31
40 - 45 147.83 154.82 131.10 151.29 147.53 141.73 143.22 128.90
45 - 50 152.67 153.46 139.96 148,17 153.84 141.33 86.78 105.70

50 - 55  148.94 146.16 132.49 151.67 140.54 135.51 (45 - 48)(45 -)

55 - 60 142.66 139.98 84.26 49.20 100.25 157.31
3 (55 - 57)(55 - }(55 - &59)

60 - 65  203.23 61 _ 141.72
65 - 70 139,59 (60 - 62) 144.07
70-75  66.33 142.90
75 - go (70 - 71.5) 45.47

() ; The figure in parenthesis denotes depth(cm) of terminal Tayer of collected

sample.
Table II-4 Dry weight of the sea sediment collected on Dec. 10, 1979
Depth of Sampling point

layer(cm) ST1 ST? ST3 ST4 STS ST6 ST7 ST8 ST9
0- 5 139.56 154.48 121.92 133.19 147.37 138.59 140.09 136.58 131.72
5-10 145.67 145.75 150.20 144.95 150.92 149.11 154.72 146.31 158.80
i - 15 148.29 149.09 144.51 141.09 155.69 142.82 156.55 146.31 162.09
15 - 20 150.80 143.58 143.59 139.86 141.40 150.89 146.27 140.29 149.88
20 - 25 154.81 153.84 146.77 142.99 150.71 149.3] 77.59 142.64 151.32

25 - 30 137.10 149.98 143.59 138.29 161.71 144.39 (20 - 23)141 50 151.63
30 - 35 145.21 149.90 138.90 136.89 138.64 153.45 138.18  147.81
35 - 40 139.74 146.67 151.51 135.22 142.90 141.00 138.91 156.51
40 - 45  144.61 144.12 139.49 141.93 136.09 166.61 133.02 150,52
45 - 50 134.72 143.02 142.91 136.74 148.60 155.51 136.40 151.18
50 - 55 138.21 170.29 142.01 137.50 138.49 200.38 137.42 127.51
55 - 60 142.81 (90~ 56)i5a 65 137.09 142,59 (50 - 56) 9g.69(50 -53)
60 - 65  122.71 142.70 135.28 92.24 (55 - 58)
(60 - 64) (60 - 64)(60 -64)(60 - 62)

() ; The figure in parenthesis denotes depth(cm) of terminal Tayer of collected

sample.
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Hitachi Part
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% Sep.27,1978
¢ Dec, 10,1979
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. .« ¥
X
ST7 ST9
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ST8

[{% Sampling Polnt
& Ground Mark

0 500 1000 m
e ——
* Power Reactor and Muclear Fuel Development Cerporation

Fig. II-6-1 Sampling points of sea sediments off the coast of JAERI

0 0g%%
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o
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2/ Mobile(up and down)

FL— Screw

+——  Acryl pipe

5.

Fig. II-6-2 TIllustration of sea sediment sampling
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7. Measurement of Stable Elements in Sea Sediment
In order to know the relation between radionuclides and stable elements in sea
sediment, stable elements were determined by X-ray fluorescent method. The samples

gupplied were the same as descrihed in Secticn 6.

7.1 Sampling Date and Point

Date : Sept. 27, 1978
Point : Shown in Fig. IT-6-1.

7.2 Sampling Method
The same as described in 6.2.
7.3 Sample Preparation
The standard rcck samples (Table I1-5) were used as received, the grain size
of which was lower than 200 mesh. A part of the sample used in its gamma-ray
spectrometry wae weighed by 5.5 grams and packed in a sample cup for measurement.
7.4 Measurement Method
Two samples were prepared from the same sediment segment. They were énalyzed
two times each. The avaraged values of these four are shown in Table ITI-7-1
The X-ray flucrescence analyzer used was the EG&G ORTEC TEFA III, model 6110-40,
Samples were analyzed with the following conditiens.
Analyzed elements : Mg, Al, Si, K, Ca, Ti, Mn and Fe
Ancde : Molybdenum
Filter : None
Tube voltage : 10 kV
Tube current : 50 pA
Preset live time : 1000 seconds
Atmosphere : Vacuum
Using the CALC ccde provided by the ORTEC, gamples were analyzed by the calibra-

tion curve of straight line which was obtained by a least sguare method. The sample

matrix correction was not done.
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Table IT-5 Certified values of the standard samples uged in the
analysis of stable elements in the sea sediment

Standard Present (%)
MgO A£0, $i0, K,O0 €aO TiO, MnO Fe,O,
NIM-G 006 1208 7570 499 0.78 6.09 0,02 202
NIM—P 2533 418 51L1L10 0.08 2.6 6 0.20 0.22 1276
NIM-L 028 1364 52460 551 322 0.48 0.77 9.9 6
JB-1 7.76 1462 5260 1.4 2 9.35 1.34 0.15 901
MicaFe 4.57 1958 3455 879 0.43 251 0.35 2576
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8. Measurement of Tritium in Precipitation
The objectives of this measurement were to clarify the important parameters
in the ftritium behavior in the local hydrosphere, and to present basic knowliedges

on the exposure model for man.

8.1 Sampling Date and Point

Date : From May 1978 to Apr. 1979 Precipitations for one week were collected
o and measured together.
From May 1979 to Dec. 1980 Every precipitation was measured.

Point ;_At the rooftop of the building in JAERI {see Fig. II-8-1).
8.2 Sampling Méthod

Weekly or every precipitation was collected in one or two liter(s) plastic
bottle through a funnel of 25.2 cm diametef.
8.3 SamplerPreparation

After filtration, 40 ml of the filtrate was mixed with 60 ml of liquid sc¢inti-
llator (Scintizoi EX-H or Aquazol-2).
8.4 Measurement Méthod

The radioactivity in a sample was measured by a low background liquid scinti-
llation counter (Aloka LB-1, Alcka Co. Ltd., Japan). OCne hudred mililiters of the
liquid scintillator was used as a blank sample. The gquenching effect in background

counting was neglected.
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9. Measurement of Tritium in River Water

The objective was the same as that described in Secticon 8.

9.1 Sampling Date and Point

Date : From Jul. 1979 to Dec. 1980 (weekly sampling)
Peint : Kuji river, Shinkawa river and Akogi-ga-ura pond

The sampling points were shown in Fig. II-8-1.
9.2 Sampling Method

River and pond water were sampled by a ladle with a long grasp.
9.3 Sample Preparation

The same ag described in 8.3.
9.4 Measurement Method

The same as described in 8.4.

10. Measurement of Tritium in Sea Water

The objective was the same as that described in Section 8.

10.1 Sampling Date and Point
Date : From Sept. 1977 to Dec. 1980 (weekly sampling)
Point : At 100 meters and 550 meters scuth of the No.2 drain of JAERT along the sea
shore. They are referred as $-100 and $-550 in the data tables, respectively.
10.2 Sampling Method
The same as described in 8.2.
10,3 Sample Preparation
The same as described in 8.3.
10.4 Measurement Method
The same as described in 8.4. It should be noted that radiocactivity of K-40

in the sea water had some contribution to the tritium measurement. The quenching

effect in background counting was neglected.
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11. Measurement of Radon in Cave Air

Radon and its progenies are the most dominant radionuclides of the natural cnes
which cause internal exposure to man. The objective was to develop a reliable
measurement method, to study the equilibrium state between them, and finally to

evaluate the exposure dcse, which arises from them, in various areas anc gituations.

11.1 Sampling Date and Pocint
Date : Dec. 25, 26, 1979,
Apr. 24, 25, 1580,
Nov. 18, 19 and 20, 1980,
Jui. 11, 12, 1981,

Point : In the cave locating at the Seismclogical Observatory,
Matsushiro-cho, Nagano-ken, Japan.

11.2 Sampling Method

Raden in the cave air was trapped by bubbling thfough toluene-based liquid
scintillator.
11.3 Sample Preparation

After air bubbling, the solution was sealed in a 100 ml Teflon container.
11.4 Measurement Methoed

The radicactivity in the sample was measured by a low background liquid

scintillation counter (Aloka-LB1, Alcka Co. Ltd., Japan).
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III Data
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Concentration of Radionuclides in the Atmosphere
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3. Concentration of Radionuclides in Pine Needle
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4. Concentration of Radionuclides in Surface Soil
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Table III-4-1 Condition of the measurement of the surface soil collected at
Tokai-mura on Sept. 21, 1977

Sample Depth Measurement Date Counting Time  Dry weightl) Densityz)
(cm) (sec) (8) (/)
S-1 0-3 1978. 4.28 80000 129 1.52
S-2 0-3 1978. 5. 1 90000 141 1.66
S-3 0-3 1978. 5. 8 90000 - 128 1.51
S=4 0-3 1978. 5. 9 80000 120 1.41
5-5 0-3 1978. 5.10 90000 114 1.34
56 0-3 1978. 5.11 80000 91 1.07
S-7 g0-3 1978. 5.18 80000 105 S 1.24
5-8 0-3 1978. 6. 9 203000 126 1.49

1) Dry Weight
2) Density

: at 110°C drying.

: Density of measured sample.
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Table III-4-2 Condition of the measurement of the surface soil collected at
Tokai-mura on Jul. 11, 1978

Sample - - Depth Measurement Date Counting Time Dry Weightl) Density2)

(cm) (sec) (2) (g/c)

0-3 1978. 7.12 79000 13320 1.57 .
3 -6 1978. 7.14 235000 132.2 1.56
6 -9 1978. 8.28 84000 130.0 1.53
o 9 -12 1978. 8.29 70000 128.7 1.52
12 -15 1978, 8.30 74000 128.9 1.52

15 -18 1978. 8.31 42000 133.1 157
0-3 1978, 7.17 55000 135.2 - 1.59
3-6 1978. 9. 5 90000 136.1 1.61

5-2 6 -9 1978. 9. 6 80000 142.4 1.68
9 -12 1978. 9. 7 80000 139.8 1.65
12 -15 1978. 9. 8 70000 127.6 1.50
5-3 0-3 1978. 9. 9 70000 128.6 1.52
54 0-3 1978. 9.11 90000 126.9 1.50
§-5 0-3 1978. 9.12 90000 73.4 0.87
5-6 0-3 1978. 9.20 60000 103.2 1.22
5-7 0 -3 1978. 9.25 50000 96.6 1.14
0-3 1978. 7.18 57000 114.4 1.35
3-6 1978. 7.19 58000 112.8 1.33
s-8 6 -9 1978. 9.26 90000 116.0 1.37
9 -12 1978. 9.27 56000 123.4 1.45
12 -15 1978. 9.28 80000 116.4 1.37

1) Dry Weight : at 110 °C drying
2) Density : Density of measured sample
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Table LIY¥-4-3 Concentration of radionuclides in the surface soil (0-3 cm)
collected at Tokai-mura

* Concentratien(pCi/g-dry soil)

232 106,

samplel) “0¢ Th 238, 137 - 13bpg T5e Ru
No.l  17.1(1.3) 0.39(3.3) 0.24(2.9) 0.067(3.1) WD ND ND
e 19.1¢1.4 ) 0.39(4;2)_'Q.23(3.6) 0.10 (8.4) 0.024(21) 0.34(15) 0.15(30)
Mo 17.4(1.3) 0.45(3.0) 0.25(2.8) 0.46 (2.2) N WD ND
5—2 : No.2  18.7(L5) 0.41(5.1) 0.23(41) 0.75(2.2) W 0.22(6) WD
Mol 15.8(14Y) 0.53(2.8) 0.30(2.5) 0.029(17 ) W W W
i o2 144(LT) 0.53(4.0) 0.23(3.9) 0.21 (4.7) D W ND
CNod 105(17) 0.41(3.8) 0.24(3.2) 0.0 (2.7 D . W ND
S“ak No.2  16.7(1.4 ) 0.40(4.4) 0.25(3.3) 0.090(3.9) 0.022(23) 0.37(24) 0.15(30)
No.l  11.3(1.6 ) 0.50(2.8) 0.30(2.8) 0.25 (3.7) ND D ND
S_S't No.2  B.2(2.5) 0.56(4.1) 0.20(4.8) 1.5 (1.6) D W ND
Mol 1L6(L9) 0.61(3.2) 0.323.1) L4 (1.6) D ND ND
S'f‘inwo.z_ 10.2(2.3) 0.66(3.8) 0.39(3.5)f 0.27°(4.9) 0.025(29) WD ND
Mol IN3(17) 03438 0.253.2) 028 (3.5) W ND ND
T s 1202 ) 0.37(6.6) 0.25(4.8) 0.53 (3.4) 0.028(29) D ND
No.l  19.2(0.81) 0.25(3.2) 0.18(2.6) 0.5 (1.3) KD W W
i No.z  19.4(1.6 ) 0.23(5.4) 0,16(5.4) 0.85 (2.2) 0.02029) 0.31¢21) D

1) No.1: Sample collected on Sep. 21,1977.
" No.2 : Sample collected on Jul. 11,1978. .
2y { ) : Figure in parenthesis denotes counting error(%)
-3) ND : not detected
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Table IIT-4-4 Concentration of radicnuclides in the surface soil collected
at Tokai-mura on Jul. 11,1978

~ Sample Concentration{pCi/g~dry soil)
Depth 40, 2325, 238, 137, 134, T5e 106p,,
(cm) . :
0-3  19.1(1.4) 0.33(4.2) 0.23(3.6) 0.10 ( 8.4) 0.024(21) 0.34(15)  0.15(30)
3 -6  18.4(0.76) 0.42(2.5) 0.23(2.2) 0.064{ 6.3) 0.024(14) ND ND
6~9 18.8¢(1.3 ) O0.41(4.0) 0.23(3.6) 0.055¢13 ) 0.020(25) ND ND
¥ 9 -12  18.7¢(1.4 ) 0.34(5.1) 0.24(4.1) 0.055(16 ) ND -~ ND ND
S 12 -15  17.6(1.4 ) 0.30(4.7) 0.20(4.0) 0.022(26 ) ND ND " ND
15 -18  18.1(¢1.8 ) 0.35(6.2) 0.18(5.5) 0.060(15 ) 0.028(24) ND ND
0-3  18.2(1.5) 0.41(5.1) 0.23¢6.1) 0.75 ( 2.2) ND 0.22(26)  ND
3-6  18.1(1.2 ) 0.44(3.9) 0.27(3.1) 0.79 ( 1.6} 0.026(20) ND ND
S-2 6-9 18.1(1.3 ) 0.50(3.6) 0.27(¢3.4) 0.35 ¢ 3.1) 0.033(17) ND ND
9 -12  18.5(1.5 ) 0.47(3.9) 0.24(3.7) 0.024(24 ) 0.029(19) ND ND
12 -15  17.6¢1.5 ) 0.33(5.2) 0.21(3.9) ND ND ND ND
0-3  19.4(1.6 ) 0.23(5.4) 0.16(5.4) 0.85 ( 2.2) 0.020(29) 0.31(21) W
3-6 19.6(1.6 ) 0.27(5.5) 0.18(5.1) 0.64 { 2.6) 0.022(29) 0.28(23) ND
S-8 6-9  17.7¢1.4 ) 0.20(6.2) 0.14(4.3) 0.1t { 8.3) ND ND ND
9 -12  19.0(1.6 ) 0.21(6.0) 0.15(5.5) 0.21 { 5.5) ND ND ND
12 -15 19.7(1.4_) 0.28(5.3) 0.18¢4.4) 0.2l ( 5.1) ND ND ND

1) () : Figure in parenthesis denotes counting error(%)
2) 1 ND : not detected




CONCENTRATION

JAERI-M 86-047

©
1 FFFiEEGS A o o
: : — :
[l
SEFEFESSFE F OB o
— o~ O =~ o — — Q
o™~ NN N NN N o™~ o™~ o~
- L S L . . N St S -
=l - Ao -l = = =
3 XY ¥ MMy ¥ M % % v ¥4 R
] o N~ N - O o~ ~ &
™ W P O WD o~ o \o -~
N N ™M Gy WO DOy — -~ L 0
] [ -t — — (9]
e U [ ] ]
& t l /}Z [
(=) -
(¥
=] Il]l 1
3 ]
-o —
.Q L 1
0 0.5 . 1.0

Energy ( MeV )

Fig. III-4-1 Gamma-ray spectrum of the surface soil (0-3 cm) coiiected at
$-8 on Jul. 11, 1978

POINT 5-1 (JuL. 1, 1978}

™~
fum]
= 1]
- : . TH
— — — —_— —_— — —_— e —
x ©
e _— — — K-dD
=
[=d n
x B — - ts-137
T
~ o_7]
n O e e [5-134
Wi
1 = BE-7
= 1. ————
o S j“"—\_-_l_'_ .
53 - _____1_;____,_4--1____1____ e RU-106
Q b—.
e ‘
o. E I
— 3 Lo - —
3 I 1
'C)_ i |
0 S5 19 15 20 25 30

DEPTH (CHM}

Fig. JII-4-2 Depth profile of radicnuclides in the surface soil collected
at 5-1 on Jul. 11, 1978°




JAERI-M B86-047
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5. Vertical Distribution of Radionuctides in Soil
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Captions of Table III-5-1

{a) Loam containing pumices.

(b) Clay Containing pebble gravels.

(c) Pebble gravels and sand.

(d) Sand containing silt.

(e) Light brown.

(f) Humic layer containing many plant roots.

(g) The layer was very uniform

(h) The layer mainly consisted of pumices 1ike coarse sand, which is called
the Kanuma soil.

(1) Some moisture was contained.

(i) The Tayer was a typical loam soil.

(k) Pebble gravels of 2-30 mm dia. were conta1ned most of which were of
20-30 mm dia.

(1) The diameter of pebble gravels was from 2 to 40 mm. A little bit of clay
was also included. : _

(m) Several small pebbles existed. Moisture content was high and the sample was

- greatly degradated.

(n) Pebble gravels of 2-30 mm dia. and fine sand mixed alternately.

(0} The layer was hard due to high adhesiveness.

{p) The adhesiveness was high. Much fine sand was contained in the bottom half.

(g) Much fine sand was contained in the upper half. The moisture content was
high.

(r) Pebble grave]s of 2-20 mm were included with much sand.

(s) Some pumices like sand were included.

(t) The Tayer was highly wet and was greatly degradated.

(u) Pebble gravels of 2-40 mm and partly about 70 mm dia. were included. The sample

was greatly degradated due to water and weak adhesiveness.
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Table III-5-2 Concentration of radicnuclides in the soil collected at Naka-
machi on Dec. & and 5, 1980.

DEPTH DRY-WEIGHT DENSITY CONCENTRATION
(CM> (GRAM-DRY) (G/CM=x3) (PICO CURIES/GRAM-DRY)
U-238 TH-232 K-60 £5-137
1 0- 10 79.323 0.935 0.68 0.49 4,00 0.78
2 10- 20 83.316 0.982 0.67 0.45 4.15 0.66&
3. 20- 30 86.679 1.033 0.48 0.48 L, 24 0.32
4 30- 40 B%.889 1.013 0.47 0.50 3.34 0.05
5 40~ 50 T&.LTA 0.902 0.40 0.55 3.68 N.D.
I3 50- 60 82.745 0.976 Q.50 0.63 4L.12 N.D.
7 80- 70 67.933 0.801 0.78 . .89 6.48 N.D.
B 70- 80 - 70.015 0.825 0.75 0.94 8.03 N.D.
= 80- 90 66.828 0.788 0.96 1.06 8.95 N.D. .

.10 90-100 68.725 0.811 0.85 0.84 8.65 N.D.
11 100-110 62.644 0.739 0.98 1.1 8.34 N.D.
12 110-120 64.122 0.756 0.85 1.11 B.38 N.D.
13 ©120-130 "64.510 0.761 0.94 1.17 .13 N.D.
14 130-140 70.724 0.834 0.81 1.07 7.04 N.D.
15 140-150 65.597 6.773 _ 0.7& 0.96 7.19 N.D.
16 150-160  62.583 0.738 0.75 0.90 7.35  N.D.
17 160-17C 60.700 0.712 0.60 0.81 6.15 "N.D.
18 170-180 53.301 0.628 0.54 0.76 5.21 N.D.
19 180-1%0 52.144 0.615 0.55 0.569 3.81 N.D.
z0  190-200 76.915 0.907 0.62 0.77 6.77 N.D.
21 200-210 77.577 0.915 0.61 0.70 6.91 N.D.
22 210-220 81.582 0.962 0.66 0.76 6.21 N.D.
23 220-230 76.384 0.901 0.56 0.76 6.72 N.D.
24 230-240 77.45C 0.913 0.57 0.55 5.80 N.D.
25 240-250 83.428 0.984 0.64 0.76 5.31 N.D.
26 250-260 88.359 1.047 0.67 0.87 6.25 N.D.
27 260-270 93.413 1.101 0.64 .67 5.84 N.D.
28 270-280 110.539 1.303 0.78 0.93 8.33 N.D.
29 ZB0O-290 104.953 1.237 0.88 0.94 7 .34 N.D.
30 290-300 101.877 1.201 0.86 0.90 7.07 N.C.
31 300-310 109.5684 1.293 0.67 0.93 g8.39 N.D.
Z2 310-320 110.458 1.302 0.66 .93 8.32 N.D.
33 320-330 108.7s2 1.282 0.61 0.91 8.50 N.D.
34 330-340 102.630 1.210 0.72 0.90 8.03 N.D.
35 340-350 105.009 1.238 0.71 0.97 7.29 N.D.
36 350-360 101.939 1.202 : 0.68 0.89 6.95 N.D.
37 3&0-370 96.259 1.1353 0.73 1.06 5.79 N.D.
38 3I70-380C 97.543 1.150 0.79 1.17 10.53 N.D.
39 3I80-39C 92.026 1.085 0.88 1.27 11.82 N.D.
L0 390-400 94,541 1.115% 0.74 1.09 9.27 N.D.
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6. Concentration of Radionuclides in-Sea Sediment
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Table ITI-6-1 Grain sizes of the sea sediment ccllected off the coast of
JAERI on Sept. 27, 1978

Weight percent (%)
Depth <0074 0074 0105 025 0.42 0.84 2.0 4.76 952
!

l ! l l { ! {
(em) (mm) 6105 025 042 084 20 476 952 191
(mm) (mm) (mm)} {(mm) (mm) {(mm) (mm) (mm)

0— b 120 184 6 2.6 3.7 21 1.0 0 0 0
5-10 51 18.2 71.1 3.3 0.9 0.7 0.7 0 0
10-15 3.4 10.8 734 5.3 1.3 0.8 1.5 3.5 0
15-20 2.9 103 781 6.4 L5 0.5 0.1 0.2 0
20-20 1.7 9.5 799 6.0 1.5 11 0.3 0 G
25—30¢ 2.7 11.5 789 5.1 0.8 .4 0.6 0 0
30—35 3.6 107 78.8 4.9 1.2 0.6 0.2 U 0
ST1 356—40 3.5 105 19.3 2.8 3.6 6.7 53.6 0 0
40-45 2.6 13.2 7384 3.7 1.4 0.6 - 0.1 U Q
45—50 2.1 13.5 754 3.9 1.3 0.6 0.2 0 0
50—535 2.7 11.2 735 5.1 2.4 1.6 3.5 0 4]
55-649 1.0 9.0 754 6.5 2.0 1.6 1.8 2.7 0
60~65 33.9 8.3 50.7 3.5 1.2 1.2 1.2 0 0
65—70 2.6 8.0 756 51 1.6 1.6 5.0 0 0
TG—-T7T15 0 7.7 84.1 6.6 0.2 0.6 0.1 ) 0
0— 5 3.3 137 75.8 4.3 1.7 1.0 0.2 U 0
5—10 59.1 0.3 354 3.8 0.6 0.7 0.1 0 0
1i0-15 1.2 8.1 86.1 3.7 0.5 0.3 0.1 0 G
15—-20 132 287 55.9 1.4 0.4 0.2 0.2 0 0
20-25 150 294 528 1.3 0.4 0.1 1.0 0 Y
25-30 130 26.9 35.9 1.7 1.0 0.7 0.4 0.4 0
STZ2 30—-35 7.2 257 63.5 1.7 L1 0.6 0.2 0 o
356—40 116 17.9 648 3.5 14 0.6 0.2 0 o
40—-45 7.9 199 655 3.2 1.5 1.0 1.0 0 0
45—-50 2.0 122 6 8.2 6.0 1.7 11 1.8 0 0
50-055 11.9 6.1 751 4.9 0.6 0.4 1.0 0 O
556—60 6.0 IS 71.9 2.8 0.6 0.4 0.1 0 v
60—62 7.8 286 587 2.4 0.8 0.4 1.3 0 G
0~- 5 6.2 201 67.0 3.5 1.2 1.0 1.0 U 0
5—140 5.1 206 671 3.1 0.8 0.8 2.5 U 0
10—-15 4.9 172 724 3.8 0.9 0.6 0.2 0 0
15-20 5.6 182 706 3.4 0.9 0.7 0.6 0 0
20—20 1.5 155 74.4 3.8 1.1 1.9 1.3 0.5 V)
ST3 25—-30 4.G 16.1 705 3.3 1.1 1.3 24 1.3 0
30-35 6.1 198 659 4.3 16 1.4 0.4 0.5 Y
35—44 4.4 14.6 6838 7.9 2.1 1.3 0.6 0.3 0
40—45 3.6 13.5 729 6.9 1.7 0.9 0.5 4] U
45—-590 4.1 143 694 7.0 2.3 1.7 1.0 0.2 0
50-55 3.8 118 571 9.0 2.7 1.6 0.8 3.2 0
55-567 9.1 151 66.0 7.3 1.3 Q0.7 0.5 0 0
0— 5 8.4 220 533 4.9 3.1 4.1 3.1 1.1 0
5-190 6.7 16.6 6 3.2 3.6 1.4 3.8 4.3 0.4 ]
10—15 2.3 16.5 639 3.2 2.2 4.4 3.4 4.1 0
15—-20 4.1 19.0 6 3.9 3.7 1.3 2.3 26 3.0 0
20-25 6.7 193 621 4.4 2.0 2.3 1.8 1.4 0
ST4 Z25—-30 7.2 179 67.5 4.0 1.8 L1 0.5 0 0
30—35 3.5 13.4 74.1 5.3 1.7 1.2 0.8 0 G
3540 4.1 17.9 6 8.7 4.4 1.8 1.8 0.9 0.4 0
40—45 6.2 107 726 7.7 1.7 0.6 0.3 0.2 0
45—-590 3.4 b2 T84 8.9 1.7 1.2 0.8 0.4 0
50—55 8.4 17.9 6 6.3 4.4 21 0.6 0.3 0 0
55—56.5 6.3 17.3 66.4 6.0 21 0.9 1.0 0 0
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(Continued)
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Table II1I-6-2 Grain sizes of the sea sediment collected off the coast of
JAERI on Dec. 10, 1979

Weight percent (%)
0074 01U5 025 042 0.54 2.0 4.76 952
Depth <0074 l ! ! ! ! ! i !
(em ) (mm) 0.105 0.25 042 0.84 2.0 4.76 952 191
(mm) (mm) {(mm) {(mm) (wm) (mm) (mm) (mm)
0— 5 7.2 177 738 0.8 0.4 0 0.1 0 0
5-10 3.9 147 788 1.7 0.8 0.1 0 0 0
10-15 2.6 7.0 86.2 2.0 2.0 . 0.1 0.1 0 0
15-20 1.3 6.7 84.8 4.5 2.5 0.1 0.1 0 it
20-25 1.4 7.0 869 1.4 1.2 0 0.1 0 0
25-30 1.2 7.2 39.6 1.6 0.3 0.1 0 t G
ST1 30-35 1.1 7.7 881 2.3 0.7 0 0 0.1 ¢
35-40 1.1 51 88.2 4.0 1.5 0 0.1 0 0
40-45 14 6.7 8 7.7 2.9 1.2 G 0.1 9] ¢
45-50 1.3 6.2 87.0 3.0 1.8 0.1 0.1 0 0
50—-55 1.5 7.9 8609 2.8 0.8 0.1 0 0 0
55—-60 1.9 7.1 882 2.2 0.5 G 0.1 0 0
60—64 0.2 6.4 84.4 3.7 3.9 0.1 0.3 0 0
0— 5 0.4 2.5 734 167 6.4 0.5 0.1 0 0
3—-10 0.8 3.9 77.3 11.9 4.8 1.1 0.1 0.1 0
16-15 0.9 4.3 7579 128 4.6 1.1 0.6 0 ¢
15-20 0.7 1.5 73.6 162 6.4 1.3 0.3 0 0
20-25 0.4 1.0 623 197 10.0 5.3 1.3 0 0
ST2 25-30 0.4 1.1 74.4 13.2 6.7 3.4 0.8 0 0
30—-35 1.1 2.8 g1.1 8.8 3.9 1.7 0.6 G 0
35-40 23 9.4 79.2 6.3 24 0.3 0.1 G U
40—45 1.4 7.2 780 103 2.8 0.3 0 0 0
45—590 0.9 2.9 6 9.1 13.8 9.9 3.1 0.3 0 0
50—-56 0.6 3.2 715 14.3 7.7 2.3 0.4 0 0
0— 5 10.8 293 583 LG 0.5 0 0.1 0 0
5—10 7.1 22.2 63.4 2.3 1.3 0.9 1.0 1.8 0
10—-15 3.4 182 74.4 2.0 0.7 0.4 0.3 0.6 0
15—-20 3.4 16.4 74.9 3.0 1.1 0.4 0.2 0.4 0.2
20—-25 3.3 125 792 3.5 0.9 0.4 0.1 0.1 0
25—-30 2.7 9.3 853 1.9 0.7 0.1 0.2 0 0
ST3 30—35 2.8 122 818 1.4 0.2 0.1 0.1 1.1 0
35—40 3.4 14.4 80.6 1.0 0.2 0 0.1 0 Q
40—45 5.9 151 74.4 2.6 1.1 (.5 0.4 0 0
45—-50 6.3 16.0 76.1 1.3 0.2 G.1 0 0 0
50—55 3.7 11.7 827 1.5 0.3 0.1 0 U 0
25—-60 6.8 11.9 779 2.2 1.0 .1 0.1 0 0
60-64 1.8 8.0 88.2 1.4 0.5 0.1 0 0 U
0— 5 7.5 214 67.4 1.6 1.4 0.4 0.3 G 0
5—10 58 200 61.4 3.1 3.1 21 2.2 2.3 0
10-15 3.2 16.7 6 3.1 4.1 3.0 2.4 2.9 2.0 2.1
15-20 3.3 166 . 711 3.8 21 1.6 0.9 0.6 0
20—-25 4.2 17.5 743 1.6 1.3 0.4 0.4 0.3 0
25-30 4.0 192 728 2.0 1.1 0.5 0.4 0 0
ST4 30-35 3.6 150 78.0 2.2 0.9 0.2 0.1 0 0
’ 35-40 3.4 9.2 83.0 3.0 1.0 0.2 0.2 0 0
40—45 54 152 75.8 2.2 .8 0.4 0.2 0 0
45-00 4.3 12.0 788 2.3 1.3 0.1 0.3 0.9 0
50-55 4.6 133 79.4 1.9 0.7 0 0.1 0 0
55-60 2.1 189 686 2.3 4.0 0.9 0.2 O O
60—-64 3.7 134 776 3.6 1.4 0.2 0.1 0 0
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Table I1I-6-2 (Continued)
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Fig, III-6-4 Depth profile of grain sizes of the sea sediment collected on
Sept. 27, 1978. : gravel (>2.0 mm}, coarse sand
{0.42-2.0 mm), [:3 : fine sand (0.074-0.42 mm} and [:g,: silt
{0,074 mm)
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7. Concentration of Stable Elements in Sea Sediment
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Table III-T7-1 Analytical results of stable elements in the sea sediment
collected off the coast of JTAERI on Sept. 27, 1978
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Table III-7-1 (Continued)
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Table ITI-7-1  (Continued)
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(Continued)

wappn KO FOUND (%) desxss
SN TT7 ETE 51w
O- 5 1.7 1.7 1.5 1.1 1.4 1.2 1.7 1.3 1.=
5- 10 1.4 1.4 1.4 1.4 i.4 1.4 1.4 1.5 1.5
10—~ 15 1.4 1.6 1.6 1.5 1.5 1.5 1.5 1.4 1.4
15— 20 1.4 1.7 1.5 1.5 1.4 1.4 1.4 1.5 . 2
20~ 25 1.7 1.3 1.4 1.4 1.5 1.5 1.7 1.5 1.5
25~ 20 1.4 1.7 1.5 1.4 1.4 1.5 1.7 1.5 1.5
20— 35 1.5 1.6 1.4 1.7 1.4 1.4 1.8 1.4 1.5
;5* 40 1.5 1.5 1.7 1.4 1.4 1.5 e 1.4 1.5
40— 45 1.5 1.6 1.7 1.6 1.4 1.7 —— 1.5 1.3
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JAERI-M 86-047

(Continued)
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Table III-7-1 (Contirwed)
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(Continued)
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" Table III-7-1 (Continued)
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Fig. I1II-7-1 Vertical distribution of the contents of stable elements, ex-

pressed as their oxides, in the sea sediment collected on Sept.
27, 1978
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Fig. III-7-2 Variation of the contents of stable elements, expressed as
their oxides, in the sea sediment collected on Sept. 27, 1978
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in the sea sediment collected on Sept. 27, 1978
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8. Concentration of Tritjum in Precipitation
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Table III-B-1

JAERI-M 86-047

Concentration of tritium in precipitation at Tekai-mura

E XXX XL L X F X XTI T XXX EFEEN XA A S A TS AR E AR XTI S X EF R R KX X XXX

x =
= TRITIUM CONCENTRATION *
x IN PRECIPITATION *
* 1IN TOKAI-MURA *
x X
PE R E LR P P EE RS s 22232 R 2222 SRR RRRE SRR 2R R R R R RS R
======= PRECIPITATION =======
DATE RAINFALL CONC. FALL AMOUNT
(MM (FCL/L,HTO) (PCL/Mxx2,HTO?) (ML)
1978. 4.10- 5.15 72.7 527 38378 3635
1978. 5.18, 5.19 61.6 389 23946 3080
1978. 5.30, 6.0t 43.0 308 13189 2150
1978. 6.05 4.k 889 3919 218
1978. &.13, 6.16 2.2 66 1419 110
1978. 6.22- 6.2& 35.4 128 12270 1820
1978. &.27, 6.28, 7. 1 S4.0 473 55405 2702
1978. 7.03, 7.08 4.9 427 2089 ze5
1978, 7.11 0.2 1214 243 12
1978. 7.24 6.0 217 130 299
1976. 8.01 9.8 162 1589 490
1978. B.15, B8.16, 8.17 13.5 508 5865 673
1978. 9.01, 9.03 11.4 143 1700 570
1978. $.04, 9.05, 9.11 38.8 224 870 1940
1978. 9.12, 9.13, .16 17.6 408 7189 - B82
1978. $.21 5.0 332 1459 251
1978. 9.28, 9.29, 9.30 18.3 137 2511 915
1978.10.05,10.06 2%.2 284 8297 1458
1978.10.10 12.2 15% 1951 612
1978.10.15,10.16 5.8 $5 &L 339
1978.10.19,10.20,10.21 L4.8 123 5516 2240
1978.10.27,10.28,10.29 38.2 112 4270 1908
1978.11.13 14.6 98 1441 732
1978.11.13-11.20 30.4 124 3757 1522
1978.11.27 11.8 S 112 1319 591
1978.11.27 2.2 XA s27 108
1978.12.05,12.10,12.11 10.5 152 1400 525
1978.12.158 2.9 204 S84 143
1978.12.23,12.24% 12.7 162 2051 633
1979. 1.08 0.5 159 73 23
1$79. 1.13, 1.1& 4.8 242 1151 238 .
197%. 1.29- 1.31, 2.01 45.7 219 2285 WITH LOSS™
1$79. 2.05., 2.06, 2.0B 27.4 153 4189 137¢
1979. 2.08, 2.10., 2.11 8.7 140 1230 438
1979. 2.14, 2.17, 2.18 13.9 144 2000 656
1979. 2-23, 2.24 35.8 129 La22 1790
1979. 2.26, 2.27, 3.04 22.2 187 4162 1110
1979. 3.07, 3.10, 3.12 10.5 375 IGué 525
1979. 3.24 40,2 262 15027 2010
1679, 4.01, 4£.02 25.4 316 - 8027 1270
197%. 4.08 15.8 180 2838 790
1979. 4.14 1.7 276 W76 86
1979. 4.19, &£.20, 4.21 14.0 259 - 3622 700
1979, 4.24 0.1 751 120 8
1979. &.26, 4.27 26.2 330 7973 1210
*WITH LOSS : Some of the precipitation was lost.
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Table ITI-8-1 ( Continued )

======= PRECIFITATION =======

DATE RAINFALL CONC. FALL AMOUNT

MM (PCI/L,HTDD CPCI/Mxx2 ,HTO) (ML)
1979, 4.27, 4.29 29.0 241 7000 1450 -
1979. 5.08 (6.2 503 2310 WITH LOSS”
1979. 5.08, 5.0%9 46.1 400 18378 2305
1979. 5.10 6.2 303 1881 310
1979. 5.11 5.2 268 ' 1400 261
1$76. 5.14 5.2 254 1081 263
1979. $.14, 5.15 46.9 28 2347 WITH LOSS
1579. $.1% 0.4 207 o 24
157%. S.17 10.1 559 569 505
1979. 5.17 1.4 441 ’ 646 74
1979. 5.20 1.7 543 943 87
1979. 5.27 15.8 152 2400 750
1979. 5.29 0.4 705 338 24
1979. 6.03 3.6 397 1459 184
1979. 6.04, 6.07, 6.08 12.6 600 7568 630
1979. 6.11 2.5 741 1859 126
1979. 6.12 19.5 522 ) 10162 973
1979. &6.14 9.3 £54 4216 465
1979. 6.26 Q.6 245 167 - 34
1979. &.27, &.28 1.2 108 ‘ 136 43
1679. &-29., &.30 31.1 514 16000 1555
1979. 7.01 4.5 54 2451 225
1979. 7.02, 7.03 3.6 L76 1719 180
1679. 7.10 5.5 L30 2370 275
197%. 7.11 0.7 611 427 35
1979. 7.13, 7.14 5.9 201 1186 295
1979. 7.14 1.0 343 357 52
1979. 7.18- 7.19 11.6 357 4135 580
1979. 7.2C, 7.21 14.7 500 7378 737
1579. 7.25 21.2 123 2139 1060
1979. 7.25% 23.5 108 2541 1175
1979. 7.25 2.4 186 Las 120
1979. 7.27 2.6 403 1570 130
1979. 7.28, 7.29, 7.30 13.0 297 3865 650
1979. 8.03, 8.04, B.O& 5.0 27 2141 251
1979. B8.07 2.4 1011 26430 120
1979. B.07 7.2 186 1341 360
1979. 8.12 3.1 183 568 155
1979. 8.15, 8.19-8.20 8.5 261 ) 2051 425
1979. 8.22 2.1 292 11 105
1979. B.24, 8.25 8.9, 131 1170 447
1979. B.28 0.7 149 104 33
1979. 8.29, B.30 16.72 205 3216 810
1979. 9.02 3.8 78 289 190
1979. §.04, §.GC5 24.2 L9 11892 1210 =
1979. 9.07 1.6 71 N.D.
197%. 9.0%, 9.1 1.6 719 1181 83
1979, 9.15, 9.16 4.3 286 1235 215
1979. 9.19 1.9 Bi 165 98
1979. 9.23, 9.25, 9.26 18.0 62 1124 901
1979. 9.26, 9.27, 9.28 £4.3 58 3892 2215
1979. 9.29 3.1 55 1703 155
1979. 9.30 65.2 47 3054 3258
1979.10.02,10.03 8.8 27 23¢9 440 :
1979.10-06-10.08,10.11 47.2 48 2340 WITH LOSS
1979.10-.13,10.17,10.18 47 .4 20 2370 WITH LOSS
1979.10.18,10.19 L7 .4 L7 2370 WITH LOSS
1979.10.19 L7.2 1697 2340 WITH LOSS
1979.10.30 13.2 94 1241 660
1979.11.04.,11.05 2.5 27 66 125
1979.11.10-11.13 L7.2 160 . 2360 LOSS
1979.11.17-11.18 17.2 33 570 860

3
)

WITH LOSS : Some of the precipitation was lost.
< N.D. : Not detected

s
3
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Table 1I1I-8-1 ( Continued )

JAERI-M 86-047

e=z==== PRECIPITATION =======

DATE RAINFALL CONG . FALL AMOUNT

MM (PCI/L,HTDD (PCI/Mex2, HTO) (ML)

1979.11.22,11.23 24.4 88 2141 1220
1979.11.24,11.25,11.26 11.3 23 260 545 Y
1979.11.28,11.29 48.8 161 2440 WITH LOSS
1979.12.01,12.02 2.4 165 397 120 -
1979.12.03,12.20 5.5 275 N.DT
1979.12.21,12.22 3.8 101 389 193
1979.12.23-12.24,12.24 22.% 52 1178 1131

1980. 1.04 15.1 755 N.D

1980, 1.13 20.7 83 1311 1035

1980. 1.28, 1.29, 1.30 34,4 47 1630 1720 &
1980, 2.05, 2.19 _ 6.9 &7 L45 345 SNOW
1980. 2.26, 2.27., 2.28 5.0 126 632 251

198C. 3.01 12.7 635 N.D.
1980. 3.07, 3.08, 3.0% L6.8 100 2340 WITH LOSS
1980. 3.10, 3.14, 3.15 7.4 78 581 370

1980. 3,22, 3.23 18.7 91 1708 935

1980. 3.29- 3.30 48.8 408 19946 2440

1980. 4.01, 4.02 9.0 143 1292 451

1980. 4.06, 4.07, 4.0 3.9 19z 754 196

1980. £.23- 4.14 25.0 227 5678 1250

1980. &4.14 £3.9 69 2195 WITH LOSS
1680, 4.15, &.16, 4.17 9.2 125 1151 460

1980. 4.21~ 4.28 26.8 207 5541 1340

1980. 5.06, 5.08- 5.09 38.6 170 6565 1930

1580. 5.10 12.8 160 2054 642

1980.- 5.13 11.6 381 £405 578

198C. 5.15 1.9 113 215 $5

1980. 5.15, 5.16 29.8 140 L1862 1450

1980. 5.20, $.21- 5.22 43.8 370 21590 WLTH LOSS
1980. 5.26, 5.27 22.¢ 578 12730 1100

1980. 6.02, 6.03 5.3 242 1297 268

1980. &£.09° 0.9 147 138 47

1980, 6.09 2.9 59 289 145

1980. 6.13, 6.20, 6.21 14.8 257 5297 740

1980. &6.24 4.1 174 714 205

1980. 6.25, 6.26, 6.27 4.7 213 1011 235

1980. 6.28- 6.30, 7.02 46.0 137 2300 WITH LOSS
1980. 7.03, 7.07, 7.08 46.0 79 3622 2300

1?80. 7.C8, 7.09% 19.0 226 2270 502

1980. 7.11 2.8 221 627 142

1980. 7.11 18.6 148 2757 930

1980. 7.12, 7.14 14.4 55 1427 720

1980. 7.18, 7.19 11.¢ 193 2200 570

1980. 7.25 15.9 106 1684 795

1980. 7.27 5.8 144 BLé 250

1980. 7.2B, 7.29 47.0 184 2350 WITH LOSS
1980. 7.30, 7.31% 32.4 50 2919 1520

1980. 7.31 2.2 126 281 112

1980. §.02, 8.03 18.2 100 1824 912
"1980. 8.04— 8.23 25.4 121 3081 1270

1980. B8.26- 8.27 23.8 77 1830 1190

1980_. B.31 1.4 115 143 71

1980. 9.03- 9.04 48.8 126 2440 WITH LOSS
1980. 9.08, 9.09 6.3 68 627 316

1980. $.10, 9.11 33.2 3L 1151 1660

1980, 9.12, 9-17, 9.22 3.3 93 311 167

1980. 9.24- 9.27 21.0 b4 1349 1050

1980. 9.27 17.0 43 727 850

1980.10.07,40.11 2.2 208 L70 113

1980.10.13,10.14 31.2 32 1014 1560
1980.10.15,10.16,10.17 9.8 73 722 492

1980.10.19 3.2 55 180 163

1980.10.20 22.4 47 1049, 1120

19890.10.20,10.21 30.0 60 1755 1500

1580.10.21 2.7 57 156 136

1980.10.25 42.1 3e 1427 2105

1980.10.25,10.26 1.3 48 62 &5

1980.10.29-11.17 18.4 3g 654 §20

1980.11.21-11.22 29.6 42 1254 1480
1980.11.23,11.24,11.25 15.6 88 1370 780

1580.11.26-11.29 18.9 108 2032 943
1980.12.01,12.02-17.03 21.4 91 1997 1070

1980.12.12 2.3 126 297 118

1980.12.20 0.8 138 116 42

1980.12.23,12.2¢ 26.0 58 1765 1300

% WITH LOSS . Some of the precipitation was iusi.

% N.D. : Not detected
% SNOW : Precipitation with snow
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Concentration of tritium (pCi /1)

JAERI-M 86-047
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Fig. III-8-1 Concentration of tritium in precipitation at Tokai-mura
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9. Concentration of Tritium in River Water
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Table III-9-1

JAERI-M 86-047

X X N X I T I XA R KA E X A ¥ TR N AR F XA F XX T E XX T IXXTTITLYRSE

* x
* TRITIUM CONCENTRATION *
x IN RIVER WATER *
x AROQUND TOKAI-MURA . x
x =
x H

TR AR S A AKX AR E I A A A AR AKX E R I C TN I E I T T TN R L L L &

Concentration of tritium in river water around Tokai-mura

======= RIVER WATER ===z===

*xx KUJI RIVER =xxx 2xx AKQGI POND xxx rrx SHINKAWA R. xxx
DATE TIME TEMP, CONC. TIME TEME, CONC., TIME TEMP CONC.
[g] (PCL/L,ETODY [S9p] {PCI/LLHTE? [Sop] CPCI/LLHTO)
1879, 7.1¥ 14:20 25,2 158
1979. 7.23 14:20 25.72 - 153 13:50 1.8 173
1979. 7.30Q 420 25.6 152 13:57 27.% 190
1979. B. & 14115 24.3 11 13:50 27.0 205
1979, B.13 14:23 25.0 56 13:55 27.8 116
1979. B.21 14120 22.92 85 13:53 22.0 116
1979. 8.27 14120 25.0 32 13:35 26.6 303
1979. 9. 3 14113 23.9 g3 13:45 24.0 83
1979. 9.1¢ 14115 22.3 e 13:453 0.0 99
1979, 9.17 la:22 20.0 108 13:55 19.8 117
1979. 9.25 15:1% i8.5 58 14:20 17.2 93
i97g.10. 3 14:25 17.1 124 2350 17.4 95
i979.10.19% 161535 16.3 138 16127 17.5 125
- 1979.10.22 14:25 14.2 -120 13:4Q 16.9 77
1979.10.29 14:20 14.8 129 13:57 15.7 121
1979.1 14:18 15.5 118 13:3¢ 17.2 110
1979 .1 143100 13.3 108 13:35 14,1 a5
16:29 F.4 ic7 13:5¢ 10.5 107
1979.12. 3 15:15 7.3 172
1979.12.10 14:30 7.9 171 15:10 $.0 183
1979.12.18 14:00 5.0 143 14:350 6.3 212
1979.12.24 14:15 6.8 138 15:00 5.9 118
1980. 1.14 14:20 3.0 143 14:00 3.9 135 13:55 3.9 145
1980, 1.21 1410C 3.2 15¢ 13:45 3.3 1e7 13:35 5.0 161
1980. 1.28 16120 . 4.9 155 14:C0 4.1 125 13350 7.l 158
1980. 2. & 14710 3.7 114 13:5% 7.1 146 13:453 6.0 168
1980. 2.12 14:20 4.2 142 14:3% 4.7 142 14:00Q 6.% 149
1980. 2.18 16:30 - 3.8 198 14:13 3.9 169 14:10 6.1 171
1980. 2.26 14:G0 5.4 180 13:40 4.5 143 13:35 7.¢ 178
1980. 3. & 14710 7.8 137 14:20 7.7 1461 14215 g.1 144
1980. 3.11 14:0% 132 13:50 145 13:¢45 121
1980. 3.18B 14:29 r.7 12¢ 14:05 B.% i39 13:55 1i.¢ 126
1980. 3.25 14:05 5.1 147 14120 7.¢ 115 14:30Q 7.9 136
1980, 3.31 14:25 - 2.5 105 164:09 1c.3 174 14:00 10.0 97
1980. 4. 7 146:30 12.1 152 14:10 13.¢ 132 16:00 13.4 133 .
1980. 4.17 13:40 13. 147 14:00 i4.2 143 14:03 14.9 102 RAINT
1580, &.21 14:05 10.2 129 14:25 11.3 132 14130 10.0 148 RAIN o
1%80. 4.28 130453 14.7 g9 14110 14.8 129 1ai1s 15.9 114 AFTER RAINT
1930. 5. 7 14310 14.5 98 14:2% 18.0 136 14130 19.4Q 147
1980. 5.13 14:20 16.0 114 124:00 17.% 132 13:55 15.5 133 RAIN
1980. 5.20 14:35 18.5 Sl 141535 21.0 138 15:00 20.0 101
1980. 5.27 14:25 21.0 11is 14:05 23.0 117 14300 24.5 102
1980. 6. 4 13:4¢ 20.2 126 14:00 23.2 127 14110 ev.9 114
1980. 4.10 14:10 19.7 140 14:27 22.8 142 14335 2t.9 137

* BAIN : It was just raining,
* AFTER RAIN : It was just after raining,
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RIVER WATER ===

x+x KUJI RIVER === xex AKDGL POND =as s4x SHINKAWA R. =xx
- . I me . TEvP CONC. TIME TEMP. CONC.

pRTE THE TE??- (DCI?ET;TO) " (o3 (PCI/LLHTO) (4} (PCI/L,HTOY
1980, 4.17  13:55  22.0 134 13:40  23.7 179 13:30 21.4 264
1980, 6.24 13145 22.9 139 16100 23.2 142 14305 24.0 221
1980, 7. 3 13:25  19.0 110 13:10 21.0 147 13:00  18.5 148
1980, 7. B 14325 19.0 119 T 14305 21.0 160 143100  19.0 100
1960. 7.15 14:10  23.0 133 16130 256.% 155 14140 26.0 134
1980. 7.22  14:25  25.0 151 14105 26.5 is1 16:00 27.0 167
1980. 7.31 16:09  22.2 146 13:51 - 27.2 10 13143 2405 113
1780. 8. 5 14:30 - 21.4 157 1411 21.2 149 14100 21.7 137
1980. 8.12  15:i33  22.5 104 11:20 24.0 110 11:30 21.9 t12s
1980. 8.26 16105 19.2 97 16325 20.7 104 14:30 17.7 134
1980, 9. 2 1ailo 21,0 94 14:30 24.5 102 14340 22.0 117
1930. 9.10  14:40  20.0 101 16:20  21.0 108 16113 20.6 60
1930. $.17 143120  20.8 77 143100 24.3 72 13355 21.5 130 .
1980. 9.25 143115 16.0 109 14100 18.5 125 13:5¢  16.5 103 RAIN BEGAN®
1$80. 9.30 14:20 17.0 127 16:00 19.0 111 13:55  19.9 142
1980.10. & 14310 18.2 107 14130 20.Q 120 16:40 20.8 120
1980.10.14  14:30  18.2 115 14115 20.0 105 14:10  20.3 92
1980.10.21 14305 13.9 61 14:25  15.% 78 14:30 14.9 51
1980.10.28  14:25 11.8 71 14305 14.6 87 14:00 14.0 101
1980.11. 5  14:20 10.0 100 14:35 . 12.0 113 14345 13.5 116
1980.11.11 14:30 10.0 $5 14110 12.0 102 14305 13,5 111
1980.11.27 143130 .0 g1 14105  11.1 95 14:05  10.7 110
1980.12. 2 14320 8.1 103 14:05 1¢.3 93 14:00 ok 90
1980.12.,10 14203 5.9 92 15:Q5 8.0 93 15:15 8.5 100
1980-12.16  14:05 5.0 92 13:50 7.7 95 13:40 7.2 123
1980.12.23 14135 4.5 tia - 14:15 5.3 80 14:08 6.8 128

% RATN BEGAN : It started raining.
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Fig. III-9-~1 Concentration of tritium in river water around Tokai-mura
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10. Concentration of Tritium in Sea Water

—134—




JAERI -M 86-047

Table ITII-10-1 Concentration of tritium in sea water around Tokai-mura

XXX E XXX T XX T AR AR L FET XX IR ER ISR EI I AN XXX XX XX XX KRR KL X ¥

* =
= TRITIYM CONCENTRATION *
* IN SEA WATER *
x ARQUND TOKAI-MURA =
x x
* *

AKX E XX R AN KK A FTA R XA KRR X FXITFTITEIXTITXLRITENE R T X X X &

======= SEA WATEW ==c====
 xxx S§5-100 xxx #z2x §-550 xxx
DATE TIME TEMP. SAL. CONC, TIME TEMP. SAL? CONC.,
) CEM3 (PCI/L, HTO) (g9 (PM) (PCL/L,HTO)
1977. 9.21 10:15 23.5 26.29 75 15150 2L.0 31.47 gL
1977.10. 4 13:5Q 22.0 I1.79 72 13:53 22.0 31.27 &7
1¢77.10.11 13350 22.0 33.13 103 14330 22.0 32.94 : 70
1977 .10.1 13:40 21.6 32.83 g3 13145 1.2 32.9¢4 g%
1¢77.10.25 13195 20.5 3z.80 Y 14:00 22.% 32.52 %1
1977.11. 1 13:2¢ 22.0 33.52 8é 13:132 22.0 33.25 70
1¢77.11. 8 13130 2C .8 32.00 81 13135 20.8 32.42 97
1977.11.14 13:50 18.0Q 33.03 82 14:00 8.0 33.10 7¢
1977.11.22 13:35 13.C 33.52 73 1%3:45 a.0C 33.38 7e
1977.11.2%9 13:40 17.2 33.3 75 1345 16.8 33.5%%9 72
1977.12. & 13:40 18.8 33.27 gz 13:45% 17.6 32.73 7
1977.12.13 13:35 1.0 33.88 <34 T3TLD 15.7 33.89 99
1977.17.23  ~13:30 le.2 33.83 181 131358 16.0 313,486 183
1978, 1.10 7 13140 13.8 34,26 2% 1FL4LD 13.7 34.1¢ 856
1978. 1.7 10140 14.8 34,40 62 ER A 1.0 L.3% @1
1978, 1.23 13:3¢C 13.8 34,35 1.0 13155 3.4 34L.40 81
1978. 1.3C 13:27 13.2 L.67 st 13135 13.1 34.30 72
1978, 2.13 13:35 14.0C 34.72 75 13:40 14.0 3447 gL
1978. 2.2% 10:25 13.0 34.64 99 100338 13.0 C34.52 7z
197E. 2.27 13:40 13.C L.63 st 13145 13.0 34,055 64
1978. 3. ¢ ’ L REA 14.¢2 34.29 81
1978. 3.13 13:30 13.0 34.08 <32 13:3% 12,3 34.14 75
1?78. 3.20 13:30 13.8 34021 118 13140 1.8 34,17 9
1578, 3.27 13140 12.0 32.77 48 13145 12.0¢ 32.70 102
1978. 4. & 14:10 8.¢ I2.1% 5L 14120 8.2 31.47 B:
1978, 4.10 13:45 .5 33.2¢2 89 13:553 ¢.0 33.2% 75
1578. &4.17 9:40 9.0 32.37 74 g:i30 0.0 32.43 75
1978. 4.24 13:25 11.5 I2.82 113 13135 11.% 32.71 59
1978. 5. 1 13:20 13.0 33.379 110 13:25 13.0 33.31 108
1978. 5. 8 13:25 15.2 31.77 a8s& 13:33 15.0 32.03 83
1978. 5.13 13:30 16.5 32.76 g% 13:37 16.5 32.73 81
1¢78. 5.22 13:15 16.8 2& .51 99 13:22 16.6 27.22 108
1978. 5.29 13:35 17.5 31..63 272 13:43 17.0 31.68 235
1978. 6. 5 13:42 146.7 32.6¢ 216 13:50 16.7 32.38 191
1$78. 6.12 13:24 14.2 31.21 124 13:30 14 .0 30.92 102
1873. 6.1% 1301 14.1 33.04 g7 13015 13.4 33.06 110
1578. 6.2¢6 13:13 13.3 32.70Q 108 13118 13.7 32.06 g4
1978, 7. 3 13:20 16.2 29 .48 102 13:23 16.6 29 .26 108
1973. 7.11 13:50 20.4 30.65 145 13133 20.3 3¢.90 i08
1978. 7.17 13:25 20.2 32.19 9F 13:30 20.4 32.00 105
1978, 7.24 13:38 24.5 28.63 143 13:446 24.8 28.20 g1
1578. 7.31 13:47 15.2 32.93 137 1353 18.2 33.0% 129
1978. 8. 7 13:3%0 18.5 33.10 132 13:55 17.2 35.07 105
1978. 8.15 13:20 20.5 33.52 113 13:30 20.4 33,464 02

% SAL.(PM) : Salinity ( per mill )}
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Table I1I-10-1 ( Continued )

z==z==== SEA WATER =m=======
xxx 5-100 =x=x xex S~550 xx=x
Ja e
DATE TIME TEMP. SALT CONC., TIME TEMP, SAL S CONC.
4op] (PM)  (PCI/LLHTOD ) (PM)  (PLI/L,HTO)
1978. B.21 13:35 19.7 32.92 148 13:42 19.2 32.78 137
1978. 8.28 13:39 23.0 32.86 154 13146 zz -1 32.94 113
1978. 9. 4 13:40 20.3 32.77 132 13:35 20.% 32.56 2%
1978. $.11 14:15 21.0 32.94 99 14120 21.0 33.06 108
1978. .18 13:35. 22.7 2B.60 156 13:40 22.2 31.96 113
1978. 9.25 13:20 21.7 I3.43 116 13:27 21.1 33.46 102
1978.10. 3 13:35 20.9 31.73 113 13143 20.6 31.52 102
1978.10.11 13135 . 17.0 32.68 124 12:40 17.0 32.77 83
1978.10.16 14:10 17.5 33.53 143 143186 17.53 33.5:2 8%
1978.10.23 13:18 14.8 32.77 121 13:25 16.9 33.3¢ 113
1$78.10.29 13:40 15.9 28.15 114 13:47 15.6 27.0¢ 118
1978.11. 6 13:50 15.5 33.42 83 13:57 14.0 33.32 102
1978.11.14 14:05 13.6 33,22 91 14110 13.8 33.08 BS
1978.11.20 13:35 13.9 33,33 86 13145 13.7 33.40 g1
1978.11.27 13:45 13.0 33.07 86 13:50 13.0 32.92 83
1978.12. 4 13:50 13.7 33.80 g1 13:55 13.53 33.72 8¢
1978.12.13 . 13:35 ~12.8 3L.07 191 13140 12.2 33.99 154
1973.12.18 13:45 14.2 34L.35 97 13753 14.0 34,34 . 121
1978.42.22 14:05 12.9 34,49 L= 14:10 11.9 34.33 102
1978.12.27 13:50 14.8 34.L8 97 131353 14.0 34,45 91
1979. 1. § 13:51 12.5 34,43 55 13:57 12.0 34,47 7S
1979. 1.18 13:38 12.0 34.35 g1 13:44 11.9 34,46 113
1979, 1.22 13:34 i2.0 34.31 121 13:28 11.8 34,40 94
1979. 1.29 13:22 10.8 3L.28 102 13:30 11.5 T 34.42 113
1979. 2. S 133135 12.0 34.02 113 13:40Q 12.0 34.05 97
1979. 2.13 13137 10.8 33.73 5C3 13143 10.8 33.79 105
1979. 2.20 13:40 12.0 34,34 75 13:50 12.0 34.37 105
1979, 2.26 13:3% 10.2 33.76 4 13:40 16.0 33.67 105
1979. 3. 5 13:30 10.7 34.27 89 13:37 10.9 33.93 105
1979. 3.13 13:37 1.5 34.0% 108 13542 11.5 34,22 162
1979. 3.19 13145 11.% 32.56 67 13:50 11.5 33.79 39
1979. 3.26 13:40 10.9 34.08 75 13:48 11.0 34.01 102
1979. 4. 3 13:40 11.8 34.36 86 13:453 11.8 34.37 9%
1979. 4.10 13:40 13.2 33.7% 7z 13:4 i3.2 33.86 110
1979. 4.16 13:35 13,1 33.52 &7 13:40 13.0 33.43 110
1979, 4.23 13:51 13.0 34.30 9 13:57 12.5 34,17 113
1979. 5. 1 13:50 12.3 34.24 110 13:57 2.5 3L.07 108
1979. 5. 7 13:15 13.¢ 34,29 118 13:20 13.0 34.36 113
1979. 5.1& 13:42 14.1 Ti.14 85 13:48 14.1 29.67 110
1979. 5.22 13:40 15.9 32.94 129 13:45 15.56 32.9¢& 145
1979. 5.28 13:35 16.1 23.20 127 13:e3 16.3 33.04 12
1979. 6. 5 13142 18.2 32.44 143 13:48 18.86 32.48 121
1979. &.11 13:40 17.0 32.05 137 13:47 17.0 31.76 121
1979, 6.18 13:50 17.9 33.20 127 13:55 17.9 33.12 116
1979. 6.25 13140 20.0 32.81 124 13:47 20.2 32.98 C124
1979. 7. 2 13145 16.¢ 33.42 108 13:50 18.0 33,19 78
1979. 7. © 13:36 22.5 31.54 129 13:4¢ 22.1 31.86 105
1979, 7.1& 13:35 19.5 32.9¢4 140 13:40 19 .4 33.24 124
1979. 7.23 13:33 20.9 32.73 127 13:40 20.9 32.71 127
1979. 7.30 13:40 25.0 30.29 132 13:45 25.5 28.85 132
1979. 8. 6 13:37 22.4 31.86 105 13143 23.0 31.27 143
1979. 8.13 13:43 25.5 30.66 118 13:50 25.5 31.01 113
1979, 8.21 13:40 23.2 31.97 118 13147 23.8 32.08 118
1979. 8.27 13140 22.0 33.37 51 13:50 22.0 33.22 , 59
1979. 9. 3 13:35 23.2 33.06 59 13:40 23.5% 32.92 43
1979. $.10 13:38 24.9 33,30 81 13:43 264 33,43 35
1979. 9.17 13:42 21.7 33.59 121 13:47 21.7 33.66 81
1979. $.25 13:45 21.0 33.38 B& 13:55 20.8 33.43 35
1979.10. 3 13:37 21.4 33.32 g1 13:43 21.4 33.27 L8
1979.10.15 14109 20.3 32.97 97 14104 20.4 32.71 51
1979.10.22 13:25 20.0 29.79 129 13:33 19.3 29.62 62
1$7%.10.29 13145 19.0 33,33 118 13:50 19.0 33,44 48

* SAL,(PM) : Salinity ( per mill )
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=s=z===== SEA WATER =======
2xx S5-100 =x=x »ax 5-550 xxs
1 W%
DATE TIME TEMP. SALT CONC. TIME TEMP, SAL. CONC.
(C) (PM)  (PCI/L.HTD) ) (PM) (PCI/L.,HTO}
1979.11. & 13:38 18.5 33.96 105 13:43 18.3 3L.65 32 . "
1979.11.12 13:2Q 18.0 32.25 70 NO SAMPLE™
1979.11.19 13:40 15.0 33.58 135 13145 15.0 33.59 59
197%.11.26 13:30 14.7 32.88 94 13:35 14.3 33.07 54
1979.12. 3 13:40 13.0 33.02 208 13:453 13.0 33.z22 91
1979.12. 13:45 12.7 32.75 124 NQ .SAMPLE
1979.12.18 13:20 12.9 ‘33,64 127 13:25 12.9 33.77 164 s
1979.12.24 13135 13.2 33.82 105 13:40 13.1 33.80 148
1980. 1.14 13:35 11.7. . 34.38 g3 133140 11.5 34 .44 43
1980. 1.21 13:15 12.0 34,34 B9 13:20 11.9 34,41 94 -
1980. 1.28 13:40 11.0 34,32 127 Co NO SAMPLE
1980. 2. 4 13135 10.0 3L .34 159 NO SAMPLE
1980. Z.12 13:40 10.0 33.68 840 145 9.5 34,20 902
1980. 2.18 - 15:45 9.9 3IF.71 L75 T8¢ B.7 33.77 FYA
1980.-2.28 13:15% 8.9 34.16 162 T40 9.0 34.21 194
1980. 3. & 16100 11.0 - 32.35 tie 135 11.0 .33.82 121
1980, 3.11 13:2¢ 10.32 3I3.9¢ 110 130 10.6 34,09 121
1980. 3.18 13:35 g.9 33.81 ile 1eg 8.9 33.94 121
1980. 3.25 13:40 7.9 33.27 105
1980. 3.31 13:40 9.0 30.14 137 13145 9.0 30.93 135
1980, 4. 7 15:40 9.8 33.11 9% 1517453 9.8 33.25 105 i
1980. &.1¢ 13:158 11.2 33.08 143 NO SAMPLE
1%80. &.21 13:33 16.0 32,51 133 13149 16.0 33,44 12% .
1920, L.28 13:25 11.0 3I3.8¢ 1035 NG SAMPLE
1930, 5. 7 13149 16.5 - 33,64 18€ CTRILS 14.0 V4 1e3
1983, 5.13 13132 1z2.¢ 33.42 197 13140 11.5 3I3.31 216
1580. S.z0 14:10 i7.5 31,76 19c 14115 ig8.0 31.75 2c8
198C. 5.27 13:40 1£.5 31.58 173 13:45 15.0 32.13 162
1980. 6. & 13:10 17.6 31.7¢ z2¢ 14147 17.7 30.64 227
1982, &.10 13:40 14.5 28.17 16% 12143 13.7 30.02 227
1980. 6.17 13:10 17.1 31.53 272 13:20 16.8 32.51 259
1980. &.24 13115 8.7 33.20 197 13:20 18.2 I3.38 154
1980. 7. 3 12145 19.0 30.57 124 12:50 18.0 30.28 143
1980. 7. 8 13:40 20.0 32.04 162 13:45 18.5 32.05 135
1985. 7.15 13:40 21.0 29.30 124 13145 21.0 29 .02 137
1980. 7.22 13:40 19.5 32.27 140 13:45 20.5 31.95 143
1980. 7.31 13:18 1.1 25.27 151 13:25 22.9 26.14 118
1980¢. 8. 5 13:40 20.7 30.34 127 13:45 20.8 30.28 121
1980, B.12 11:05 20.9 31.11 129 11:140 20.5 3125 135
1930. 8.26 15140 19.7 31.79 121 15345 19.8 31.66 12%
1620, 9. 2 13:453 21.5 31.20 89 12140 22.0 10.28 143
1980. 9.1 13:50 21.0 30.74 1:2 15:3%8 21.0 30.99 145 o
1982, 9.1 13:40 16.0 31.44 159 . . . . NO SAMPLE
198C. ¢.25 13:35 19.5 32.83 497 13140 19.5 32.77 448
1982, 9.30 13:35 18.5 32.67 118 13:40 12.0 32.64 99
1980.10. 8 134G 19.8 31.18 103 13:45 19.98 31.05 129
1980.10.14 13143 20.0 I3.08 116 13:55 19.7 33,12 121
1980.10.21 13:33 17.8 29.40 9% 13:40 17.8 30.0¢ 11¢
1980.10.:28 13140 16.0 33.35% 143 13:45 16.20 33,46 135
1980.11. S 13:50 14.5 33.16 154 13:55 14.3 32.94 167
1580.11.11 13:40 14.5 31.3L 327 13:45 14.0 3%.0¢2 321
1980.11.27 13:45 .2 33.46 172 13:50 13.0 33.48 191
1989.12. 2 13:40 12.2 33.27 102 NC SAMPLE
1980.12.10 ) 13145 11.2 33.48 156
1980.12.16  13:25 13.1 3z2.85 170 13:30. 12.2 33.28 156
1980.12.23  13:40 14.0 32.89 189 13:45 13.53 32.80 188
SAL. (PM) SALINITY (FER MILL)

I

v

“* SAL.(PM) : Salinity ( per mill )
* NO SAMPLE : Blank meant there was no sample.
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Fig. III-10-1 Concentration of tritium in sea water .around Tokai-mura
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11. Concentration of Radon in Cave Air
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Table III-11-1 Concentration of 222gpn ip cave air at Matsushiro-cho,
Nagano-ken

date time 222Rn (pCi/1 air) temp. in cave (°C)
79/10/25 11:15 16.3 12.2
79/10/25 12:30 15.9 12.0
79/10/25  15:00 8.32 12.0
79/10/25  18:00 2.43 12.0
79/10/26 9:30 16.3 12.0
79/10/26  10:15 17.0 12.2
80/04/24  13:08 15.9
80/04/24  14:00 . 16.8 12.5
80/04/24  15:00 18.1 13.0
80/04/24  16:09 22.5 13.0
80/04/24  17:20 20.0 12.5
80/04/24  18:15 17.4
80/04/24  20:39 20.3 13.0
80/04/24  22:01 21.1 12.7
80/04/24  22:58 14.3 12.5
80/04/25 5:42 11.2 12.5
80/04/25 7:25 17.6 12.5
80/04725  10:44 19.7 12.0
80/04/25  11:35 20.0 12.5
80/11/18  12:09 10.1 12.3
80/11/18  14:17 11.7
80/11/18  16:17 12.7 12.¢
80/11/18 17:17 15.9 12.0
80/11/18  18:17 10.2 12.0
80/11/18  21:30 4.94 12.0
80/11/18  22:45 4.07 12.3
80/11/19  11:05 12.9 12.3
80/11/19  12:25 13.5
80/11/19  15:40 9.89 - 12.2,
80/11/19  17:35 0.243" 10.7°
80/11/19  18:25 4,20 12.2
80/11/19  19:45 3.19
80/11/20  10:14 10.5 | 12.8
80/11/20 11:20 1.10% 6,9%
81/06/11  11:57 19.7 13.0
81/06/11  15:00 10.5 13.2
81/06/11  16:30 10.0
81/06/11  17:27 10.0 13.4
81/06/11  21:03 4.32 14.0
81/06/12  10:28 18.6 13.1
81/06/12  12:22 22.2
81/06/12  14:48 25.4
81/06/12 16:27 24.9 13.6
81/06/12 17:22 3.78% 15.C0%

* outside the cave
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Fig. III-11-12 Concentration of 222Rn in cave air at Matsushiro-cho,
Nagano-ken '
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