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I. INTRODUCTION

Environment in the semi-enclosed bay is sensitive to human activity and change of natural
environment, and these directly and strongly impact in its sedimentary environment.
Mutsu Bay (surface area of 1580 km®, average depth of 34 m, and maximum depth of 75 m),
which is located in the north of Honshu in Japan, is indirectly connected with the open sea by
a narrow channel through which seawater flows in and out the bay. The east floor of Mutsu
Bay is relatively flat and shallow (40 m deep on average). The coastal areas are excessively
populated and extensive scallop farming has been popularly practiced since 1970s. The
present—day, death of scallop due to overcrowded cultivation and generation of red tides by
declining water quality are going on, and muds are markedly accumulating in the offshore
areas (Minoura et al. (1992)).

We have been interested in clarifying whole pictures about such sedimentary environment
of Mutsu Bay, investigating the sediment rates by using radioactive 219pp and ¥'Cs and their
inventories in sediments.

II. MATERIAL AND METHODS

Core sampling: The core sediment samples were collected during cruises in May and August
2011, and June and September 2012. A small gravity corer (3.5 or 8.0 cm in diameter) was
used to collect surface sediments (20-40 cm long) at 14 locations (Fig. 1). The obtained cores
were immediately cut every 1 cm from top along the
core, and after taking them to laboratory the samples
were freeze-dried.

Measurements of *'°Pb and *’Cs: The samples were
then sieved through a 2-mm mesh to remove pebbles
and fragments of shell, and pulverized in an agate

mortar to obtain homogeneous samples. An aliquot of

SURFACE NT
== BOTTOM CURRENT

5-10 g of sample was packed into a plastic vessel and

stored for more than 3 weeks. Fig. 1 Sampling sites in Mutsu Bay



The *'°Pb, **°Ra (from daughter nuclide *'*Pb) and '*’Cs were measured by a
low—background g-ray spectrometer with a high pure Ge detector (planar or well type).

The spectrometer was calibrated with standards prepared by the New Brunswick
Laboratory (NBL) reference materials No. 42-1 (4.04% uranium), and analytical grade KCI.
Unsupported *'°Pb activity (*'°Pbey) was calculated from the difference between the total
*19pp and the **°Ra (from *'*Bi) contents.

III. RESULTS AND DISCUSSION

To date, activity measurements of *'°Pb and '*’Cs were finished for cores from St.I to
St.10. Overall, the sediments (Sts. 2-4 and 6-8) from the offshore area were mostly mud,
while sand and coarser sediments, with their low mud contents, are restricted to the nearshore
area. Surface mixed layers (up to a depth of 10-15 cm) were observed on the 210pp,, depth
profiles from the offshore area, evidencing the excessively post-depositional mixing of
surface sediments by bioturbation and so on. For other sites, *'’Pbex concentrations declined
more or less exponentially with depth. Sedimentation rates calculated for these cores varied in
the wide range from 0.04 to 0.2 g/cm”/y. Sedimentation rates using *’Cs method could not be
applied. A generally increasing trend in sedimentation rate after the late 1970s, when
correspond to the rapid increase of scallop-production activity, was clearly observed at St.10.

Excess >'°Pb and *’Cs inventories were calculated as the sum of 210PbeX and P’Cs through
a sediment core, respectively. The *'°Pb., inventories ranged from 7-30 kBq/m®. Apart from
the values (7-9 kBg/m?) from the nearshore areas, the responding inventories (17-30
kBq/m®) for cores (Sts. 2-4 and 6-8) from the offshore areas were somewhat higher than the
reported value of ca.15 kBg/m® estimated for the surrounding soils, indicating that the
sediment focusing due to the inner current etc., to the deeper area from the surrounding
nearshore area, affects the sediment accumulation in the offshore area. The "*’Cs inventories
(0.08-0.14 kBg/m®) were clearly lower than its inventories (around 3 kBq/m®) in the
surrounding soils. Further works are going on organic contents and grain-size of sediments.

K. Minoura et al. (1992), Marine Geology, 103, 487-502.
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Lake Onuma is a dammed lake formed by volcanic eruption of Mt. Komagatake in 1640.
This lake recently confronts the progress of eutrophication causes the water bloom of
blue-green algae. And, it may be associated with the catchment environmental changes (e.g.,
land use changes, development of livestock farming, etc.) related to human activities. For
proper future prediction, it is necessary to evaluate the continuous record of eutrophication
and its relationship to environmental factors. This study aims to reveal the sedimentation
record of organic matter and the catchment environmental changes printed in Lake Onuma
sediment located in Hokkaido, Japan.

Surface sediment cores (ON11-2-2: 68 cm and ON11-2-1: 96 cm) were collected in
September, 2011. The contents of total organic carbon (TOC) and total nitrogen (TN), carbon
and nitrogen isotope ratios (8"°C and 8'°N) were analyzed along the Core ON11-2-2.
Biogenic silica content was analyzed for Core ON11-2-1. Vertical profiles of radionuclide
activity concentration (*'°Pbey and '*’Cs) were also measured to estimate sedimentation rate
and age of the cores.

The estimated age of ON11-2-2 core ranges around 100 years based on the *'°Pb and *'Cs
dating methods. Sedimentation rate changed in 1940s and 1980s corresponding to the change
in biogenic silica content. It suggests that environment changes related to biogenic
productivity in 1940s and 1980s.

The C/N ratio and 8"°C of sediment show the relatively small variation (Fig. 1). These
values plotted near the typical value of freshwater plankton on the 8'°C - C/N ratio plot (Fig.
2a). It suggests that main source of the sediment organic matter was plankton throughout the
past 100 years. On the other hand, the 8'°N has increased and the biogenic silica content has
decreased since 1940s (Fig. 1 and Fig. 2b). This result implies that the 8'°N of plankton
reflecting that of dissolved inorganic nitrogen (DIN) derived from livestock and sewage

water has been increased corresponding to the eutrophication of Lake Onuma.
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I. INTRODUCTION

In the Fukushima Dai-ichi Nuclear Power Plant (FDNPP) accident that occurred in
connection with the M9 Great East Japan Earthquake and subsequent tsunami on 11 March
2011, large amounts of radionuclides, especially volatile ones such as 'I, **Cs and "’Cs,
have been accidently released into the environment from the FDNPP. By broad survey of
these nuclides and investigations, whole picture about levels and spreading areas of
contaminants has been becoming clear, together with the situation of plant accident. However,
information on releases of U and transuranic nuclides as refractory elements in fuel core was
extremely limited due to the difficulties of analyzing these nuclides. In this paper, we aimed
an understanding the amount and activity ratios among these nuclides released into the
environment. For this purpose, >°°U, Pu isotopes (**Pu, *’Pu and **’Pu), **'Am and Cm
isotopes (**Cm and ****Cm) were measured for roadside dust collected at the Fukushima
areas heavily contaminated. Their released levels and isotopic compositions will be discussed,
compared with the fuel compositions in FDNPP estimated by Nishihara et al. (2012).

II. MATERIAL AND METHODS

The road dusts, called "Black Materials", whose color is apparently black, are browned in a
corner and/or dip of residential streets and roadside by wind and rain. These materials are
composed with fine aerosol particles, fine car-cut asphalt materials, residue of lichens, soil
and so on, and contaminated with extremely high levels of contaminated with extremely high
levels of radionuclides released. They seemed to be suitable for getting information on
isotopic composition of trace amount of U and transuranic nuclides. The samples were mainly
collected from areas within the 20-km exclusion zones (Minami-Souma, Namie, Futaba and
Okuma Towns) in Sep. to Nov., 2012. Also were samples taken from litate Village heavily
contaminated. The collected samples were air-dried, and sieved through a 2-mm mesh to
remove pebbles and big plant remains, and pulverized in an agate mortar to obtain
homogeneous samples. After chemical separation of each element, Pu (***Pu and *****’Pu),
*Am and Cm (**Cm and **?*Cm) were determined by alpha-ray spectrometry,
respectively. Uranium-236 was determined by AMS installed at VERA-Laboratory,
University of Vienna (Vienna, Austria).

III.  RESULTS AND DISCUSSION

The collected black materials samples were found to be contaminated with extremely high
levels of "**Cs and "*’Cs over 1000 kBg/kg by the FDNPP accident. More than 100 samples



from areas within the 20 km-exclusion zones were determined for 238Pu, 239’240Pu, 2 Am,
*2Cm and **?*Cm by a-ray spectrometry. Furthermore, in some samples, ~°U was
successfully determined by AMS. The results provided a coherent isotopic data set as follows:
1) traces of 2***°Pu (range: 0.0n-1.8 Bg/kg) and high levels of »**Pu/*****°Pu activity ratios
(range; ca.l1-2.7, but mostly around 2.1-2.4) were detected; for samples showing
238py/23929%y ratios of more than 2 (most (or all) of Pu detected is due to the accident); 2)
M Am/?*Py activity ratios were in the range from 0.32-0.75 with the mean value of
0.53+0.12 (n=35); 3) **Cm/****Cm activity ratios (decay-corrected to 11 March, 2011)
were 25.148.9 (n=61) on average; 4) ***Cm/>****Pu activity ratios (decay-corrected to 11
March, 2011) were 33.6+10.6 (n=52) on average; and 5) **°U/>***°Pu activity ratios were in
the range of (1.96-18.4) x10™ with the weighted mean value of 7.87x10™ (n=12).

When these activity ratios are compared with those of fuel compositions in the FDNPP
estimated by Nishihara et al (2012) of the JAEA group, fairly good agreement was found,
indicating that traces of U and transuranic nuclides, probably with forms of fine particles,
were released into the environment without their large fractionations.

K. Nishihara et al. (2012), JAEA-Data/Code, 2012-018.
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Alpha-ray spectrum in Am and Cm isotopes

Comparison of activity ratios of nuclides between estimated core inventories and measured data

Estimation of fuel compositions and their inventories*

Activity ratio Unit-1*  Unit-2*  Unit-3% | Mefsured datakx
Pu/Cs-137 7.86E-03 7.54E-03 9.96E-03 n E-07
U-236/Pu 3.63E-04 3.66E-04 2.84E-04 7.9E-04
Pu-238/Pu 2.92 2.38 2.30 ca. 2.3
Pu-241/Pu 140 146 126 —
Am-241/Pu 0.35 0.23 0.23 0.53 +0.12
Cm242/Pu 56.1 46.5 43.3 33.6 x10.6

Cm242/Cm243,244 32.5 27.6 20.0 25.1 8.9
Cm243,244/Pu 1.72 1.68 2.16 ca. 1.3

* These data were cited from the report by Nishihara et al. (JAEA-Data/Code, 2012/9)
+* All data were decay-corrected on 11 March,2011.

Pu: 239.290py
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T. Suzuki, S. Nagao, S. Ochiai, M. Yamamoto, K. Nakamura

Characteristics and runoff responses of DOM during rainfall events in the Kumaki River in Noto Peninsula,
Japan.
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