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Indonesia marine has a big potential to be polluted due to terrestial and marine activities. For
anticipating the future trend of environmental marine pollution, Indonesia has to built the
Radioecology Marine Laboratory (RML). The RML that will be built must have capabilities in
monitoring and doing safety assessment of the concentrations level trend, distributions, migrations
and the accumulation of radionuclides in ecosystem marine. The RML to be developed also has to
adopted and develop the using of nuclear techniques for understanding and to minimise the
environmental impact problems. The RML is proposed to be build in the perimeter of Indonesia
territorial.

The activities in the field of marine radioecology in Indonesia are spreading in many
government institutions and more focused in terrestrial. In this paper, beside the RML proposed is
explained also the radioecology studies at NPP candidate site of Muria Peninsula during fiscal year
1997-1998 are reported.

The atmospheric dispersion factor (%/Q) for NPP candidate site was calculated using GENII
packet program [1]. The calculations was done for 16 sectors and the distance up to 100 km from
release point. The meteorological data ( wind-rose and stability-class) of NEWJECT [2,3] reports
was used and the stack height is assumed 100 m. The results of (%/Q) calculation are shown in
Figure 1 and Figure 2. The highest (%/Q) value rate is 4.75 E-07 to 8.23E-07 second, m"3 in distance
of 700 m from the release point for west-sector. Based on this value we are able to calculate the
Derived Release Limit (DRL's) for atmospheric release in Muria Peninsula. The calculation of
DRL's using site specifics data and critical pathways will be done in the fiscal year 1998-1999.

Dispersion of radionuclide (C/Co) in the coastal of Muria Peninsula was calculated using
open-coast model [5]. The velocity of sea current in summer and rainy season of Muria Peninsula
from NEWJECT data survey in INRPB-4 document was taken account in the calculations [6]. The
coefficient diffusi lateral (Ky) was used in the interval 0.5 to 5.0 m2. Second'1 [8]. The 137Cs (Half-
life; 30 years) and 90Sr (Half-life; 28,7 years) are taken in the calculation. The results are shown in
the Figure 3 to Figure 6. The (C/Co) in summer season is not different significantly with the (C/Co)
in rainy season, that is 4..24 to 5.86 E-07 respectively. The calculation of (C/Co) has to be
recalculated with site specific data using another model for validation.

The investigations of Pu and Am isotopes contains in the Muria Peninsula marine sediment
was carried out. The objectives of these investigation is to know the base level of these radionuclides
before NPP operations in this site. The sampling stations are shown in Figure 7. Sediment samples
were collected in 1996 at 10 site along coast of Muria Peninsula. All samples from each site were
dried to a constant weight, crushed to pass 2 mm diameter sieve, carefully mixed and weighted.

For radiochemical separation and purification of plutonium and americium were used 8M
HNO3, 8M HC1, (1+9) H2SO4, HCLO4, NH4OH, H2O2, thymol blue, Oxcalic acid, (NH^QO^HaO,
iron carrier (20 mg Fe3+/Cm3), calcium carrier (100 mg Ca27cm3), 0.1 M HI-8M HC1, 1M HN03 - 93
% CH3OH, 0.1 M HC1-0.5M NH4SCN-80% CH3OH, 1.5M HCl-86% CH3OH and anion exchange
resin (Biorad chloride form 100-200 mesh and 50-100 mesh). An anion exchange resin used was
purified by washing it with 3M NaOH, 6M HC1, and finally, distilled water. ^ P u and w C m used as
chemical yield monitors were supplied by Amersham Radiochemical.

238Pu, 239'240pu and ^ A m were determined by alpha -spectrometry subsequent to
radiochemical separation and purification. Alpha spectrometry was performed using a 450 mm2

silicon surface barrier detector (ORTEG BR-025-450-100). The resolution of a-spectra was < 25 keV
for the M A m peak (5.49 MeV). Each detector was coupled to multichannel analyzer (SEIKO EG & G
7800).
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The electrodeposition cell was made of polyethylene, the internal diameter being 20 mm and
the height being 82 mm. Stainless steel cathode disc ( <j>: 30 mm, thickness: 15 mm) was fixed by
stainless steel holder, and platinum wire was used as anode. The distance between anode and cathode
both of which were connected to DC. power supply, was about 5 mm.

The concentrations of 238Pu, 239/240pu a n (j
 24]Am in sediment samples were shown in Table 1.

It can be seen from Table 1 that 239/240 Pu and ^'Am were detected in all sediments samples.
Concentrations of these radionuclides were relatively high in sediment collected from number 4 - 1 0
sites and low at number 1-3 sites. The concentration of 238Pu was far below those of 239/240pu and
241Am. Low concentration at 1 - 3 sites can be because of the dilution of surface sediment due to the
mixing with fresh uncontaminated terrestrial materials supplied by river flowing into this location.

Concentrations level of 239/240Pu and 241Am found are higher than those found in surface soil
of Serpong Nuclear Research Center area. The average concentrations in surface soil of Serpong were
found to be 17.03 ± 2.49 mBq/kg for 239/240Pu and 9.20 ± 2.93 mBq/kg for 241Am. The high
concentration in the sediment may be explained by the inflow of surface soil containing amounts of
these radionuclides. Fallout radionuclides reach into the sediment through two pathways. Ones is the
direct deposition of radionuclides from the atmosphere onto the surface of water and subsequent
incorporation into sedimenting particles. The second is the erosion of the surface soil of the
watershed and transport to the water body [10].

Concentration of 239/240pu was also higher compared to the reported value for Antarctic area.
The low concentration of fallout in the Antarctic area than Muria Peninsula may be explained by the
long distance of the Antarctic which is believed to be the least contaminated area in the world
because of the lowest human activity and there are no nuclear installations, the soil can be expected
to contain only radionuclides deposited by worldwide fallout [11].

The concentrations of 238Pu, 239/24Opu a nd 24lAm in sediment from Muria Peninsula are lower
then those found in Japan [12,13,14], Irish sea [15], Czechoslovakia [16] and South Korea [17].

Isotopic ratios of various radionuclides frequently reflect their origin. For example, the 238Pu/
239.240pu ac tjvi ty r a t j 0 from n u c i e a r fuei reprocessing plants, fresh fallout and weapon grade
plutonium are in the order of 0,28, 0,026 and 0,020 respectively and can be used to identify source
terms and transfer factor [9].

Activity ratio of 238Pu/ m 2 4 0 p u and 241Am/ m 2 4 0 p u in sediment collected from Muria
Peninsula is shown in Table 2. The range activity ratios of 238Pu/ 239 '240pu at sites studied 0.02 - 0.04
are close to the value for lake and sea sediment in Japan [14] and soil in Bavaria [18] and
Czechoslovakia [16]. The 241Am/ 239> 240Pu activity ratio in the sediment samples from Muria
Peninsula were mostly 0.3. This ratio is identical to the value of 0.32 and 0.35 reported by Yamamoto
in lake and sea sediment from Japan respectively [14]. It is also identical to the reported mean of 0.3
found in soil of Bavaria in 1994 [18]. The results of the comparison of the activity ratio indicated that
these radionuclides of the fallout from nuclear bomb test.
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