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PREFACE

For the second time the Center for Technology of Radiation Safety and Metrology, National
Nuclear Energy Agency of Indonesia (BATAN) was held the 2™ International Conference on the
Sources, Effects and Risks of Ionizing Radiation (SERIR2) in Sanur Paradise Plaza Hotel, Sanur,
Bali, Indonesia, which was the continued event that already held in last 2013. Similar as
previously, Conference dealed with the efforts to enhance data collection and disseminate scientific
findings related to the issues of sources, effects and risks of the ionizing radiation, as well as to
seek the way of communication among stakeholders (scientific communities, regulatory authorities,
and general public) on those issues. This conference was in conjunction with the 14™ biennial
conference of the South Pacific Environmental Radioactivity Association (SPERA2016) that
provides a platform for discussion among scientists on the occurrence, behaviour, impact and
measurement of radioactive species present in the environment through natural processes, or
resulting from human activities. This international conference also facilitated knowledge sharing on
environmental radioactivity and related topics of local and global significance.

In the SERIR2 there were three keynote speakers presented their own expertise : Dr. Stephen
Solomon (Principal Scientific Adviser to the CEO, Australian Radiation Protection and Nuclear
Safety Agency (ARPANSA), Prof. Yoshiyuki Suzuki (Department of Radiation Oncology,
Fukushima Medical University), and Dr. Ferhat Aziz (National Nuclear Energy Agency of
Indonesia (BATAN)).

In this conference there was a press conference that was attended by local and national
journalists. This event was handled by Bureau of Legal, Public Relation and Cooperation (BHHK),
BATAN. The speakers were : Dr. Andreas Bollhofer (President of SPERA), Dr. Justin Lee
(Deputy Head of Mission, Department of Foreign Affairs and Trade of Australian Embassy for
Indonesia), Dr. Gillian Hirth (ARPANSA), Prof. Dr. Djarot Sulistio Wisnubroto (Chairman of
BATAN), and Prof. Dr. Mohammad Nasir (Directorate General of Minister of Research,
Technology and Higher Education (Menristekdikti).

In this conference, of 38 papers submitted by authors from three countries (Indonesia, India
and Japan), 35 papers were presented as oral and poster presentation. For oral, there were 20 papers
presented into two groups of paper (group A, Radiation Exposures and Instrumentation and group
B, Occupational Exposures and Health Effects), and for poster there were 15 papers. Totally there
were 35 papers that consists of 32 papers from BATAN, one paper from Pachhunga University
College-India, one paper from University of Udayana, and one paper from Siloam Hospital.

We would like to thank all those who participated in the conference for the lively discussions
as well as the director of the Center for Radiation Safety and Metrology, BATAN upon the
opportunity to organize this event as well as the SPERA which was agree to conduct the events in
the same venue. In addition, we are also grateful to all the authors for their valuable time and
contributions to the conference. Last but not least, the conference would not have been possible
without the great help of the staff of the Center and Australian Nuclear Science and Technology
Organization (ANSTO), South Pacific Environmental Radioactivity Association (SPERA),
Australian Radiation Protection and Nuclear Safety Agency (ARPANSA). We would like to thank
all of them for their assistance.

December 2016 SERIR2 Committee
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WELCOME ADDRESS BY PRESIDENT OF THE CONFERENCE

His Excellency,

Dr. Muhammad Dimyati, Director General Research and Development, Representing Minister
Science, Technology and Higher Education, The Republic of Indonesia;

Prof. Dr. Djarot SulistioWisnubroto, Chairman of National Nuclear Energy Agency (BATAN);

Dr. Andreas Bollhofer, President of South Pacific Environmental Radioactivity Association
(SPERA);

Dr. Justin Lee, Deputy Head of Mission, Department of Foreign Affairs and Trade of Australian
Mission for Indonesia; and

Dr. HendigWinarno, Deputy Chairman of BATAN;

Distinguished keynote speakers,
Chairman of the organizing committee,
Participants, Ladies and Gentlemen,

Good Morning and Assalamu-Alaikum Wr.Wb.

On behalf of the National Nuclear Energy Agency (BATAN) of Indonesia, it is my great
pleasure to welcome you to the “2™ International Conference on the Sources, Effects and Risks of
Ionizing Radiation (SERIR) and 14" Biennial International Conference of SPERA”, jointly
organized by South Pacific Environmental Radioactivity Association (SPERA) and National
Nuclear Energy Agency (BATAN), particularly The Center for Radiation Safety Technology and
Metrology. I wish to welcome you to be in a beautiful Bali Island here.

This second International Conference on the SERIR is a continued of the first scientific
meeting that had been done here in the same place three years ago. As in the first SERIR, this
Conference is held under an urgent need to give contribution to the works of the United Nations
Scientific Committee on the Effects of Atomic Radiation (UNSCEAR). The 2™ International
Conference on the SERIR will be a 1-day conference (5 September). This conference is aimed to
disseminate scientific findings related to the issues of sources, effects and risks of ionizing
radiation, and to communicate with stakeholders (scientific communities, regulatory authorities and
general public).

Ladies and Gentlemen,

Ionizing radiation is generated in a range of medical, commercial and industrial activities.
The most familiar and the largest of these sources of exposure is medical X-rays. Natural radiation
contributes about 88% of the annual dose to the population, and medical procedures contribute
most of the remaining 12%. Natural and artificial radiation are not different in kind of effect.
Ionizing radiation has always been present in the environment and in our bodies. However, we can
and should minimise unnecessary exposure to significant levels of artificial radiation. Ionizing
radiation is also very easily detected. There is a range of simple, sensitive instruments capable of
detecting minute amounts of radiation from natural and anthropogenic sources.

The Organizing Committee has invited contributions, academic and practice-based paperson
all aspects of the following two topics: Radiation Exposures and Instrumentation; and Occupational
Exposures and Health Effects, induced by Medical Radiation uses and Environmental/Natural
Radiation. Some of oral and poster presenters will deliver those topics in the afternoon.
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This Conference has attracted more than 80 participants from 6 countries. About 39
scientific papers will be presented by their authors orally or as posters. This event will offer you
plenty of opportunities for extensive discussions, making of new contacts and strengthening the
existing relationships after the oral presentations, during the poster sessions, while visiting the
exhibition by SPERA or at the other events.

For the SPERA 2016, the 14" Biennial Conference of the SPERA, to be held 6-9 September,
will provides a platform for discussion and debate among scientists on the occurrence, behaviour,
impact and measurement of radioactive species present in the environment through natural
processes, or resulting from human activities.

The joint conference will include a one-day workshop on Trends in Environmental Sample
Preparation on the 6™ September, facilitated by The Radiochemistry Division of the Royal
Australian Chemical Institute (RACI). The workshop will present an overview of the fundamentals,
procedures, and applications of both historical and the most recently developed sample preparation
techniques for the extraction, clean up, and concentration of radionuclides from environmental
samples

Participants, Ladies and Gentlemen.

In this opportunity, I would like to thank to honorable three invited speakers who have been
able to be here, Dr. Stephen Solomon, from Australian Radiation Protection and Nuclear Safety
Agency (ARPANSA)-Australia, Prof. Dr. Yoshiyuki Suzuki, MD, from Fukushima University-
Japan; and Dr. Ferhat Azis, from BATAN-Indonesia. All of them are the prominent scientists in
their own field and will providea comprehensive overview of the current status of the global
sources, effects and risks of ionizing radiation.

I look very much forward to this Conference and hope there will be warm discussion,
because this Conference is open for everybody to give a view, and certainly we will do our best to
make sure that the floor is really life. So, please be prepared to give comments and questions for
the topics to be delivered by the speakers and presenters.

In this occasion, I would also like to thank the organizer and resource persons who have made this
event possible, and who I am sure will be working tirelessly to ensure the success of the conference
and workshop over the next few days.

Finally, I wish all of you will enjoy being in Bali, which is one of 16 Most Beautiful Islands in the
World. Bali is a feast for the senses. Bali’s spirit will wash over you like a warm, tropical wave.

Thank you and Wassalamu-Alaikum WrWb.
President of the Conference
Susetyo Trijoko, M.App.Sc.
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OPENING REMARKS
MINISTER OF RESEARCH, TECHNOLOGY AND HIGHER EDUCATION

(Represent by Director General Research and Development)

Honorable;

1. Dr. Andreas Bollhofer (President of SPERA)

2. Deputy Head of Mission, Department of Foreign Affairs and Trade of Australian
Embassy for Indonesia

3. Prof. Dr. Djarot Sulistio Wisnubroto, Chairman of Batan

4. All Experts, Participants

5. Distinguish Guest, Ladies and Gentlements

First of all, let us thanks Allah SWT for His blessings; we can be here to attend this
International Conference. On behalf of Ministry of Research, Technology and Higher Education, I
would like to express my gratitude to all of you, for participating 2" International Conference on
the Sources, Effects and Risk of Ionizing Radiation (SERIR) and 14" Biennial International
Conference on SPERA in the beautiful island of Indonesia...called BALIL.

Delighted Ladies and Gentlemen,

The development of science and technology in the field of health, food, and energy is very
progressive. Many researchers doing very sportive competitions to express their knowledge to
support the human being. In the other hand, there are many obstacles should be break it out by the
researchers to reach the research goals. This forum can be use as an arena to prove that we are
capable of doing it. But we need to keep our awareness that whatever the level of research we
present now; we should not merely stop at research paper or conceptual design. We must continue
and create research outputs that are ready to be commercialized and giving positive impact to the
people. Therefore, the benefit of research can be optimized for the good and prosperity of
Indonesian people and the world. And with this spirit, the Ministry of Research, Technology and
Higher Education support the mutually-benefit linkage between researchers and industries, in order
to minimize their mismatch.

To move further, the Ministry of Research, Technology and Higher Education has had and
will continue to push and facilitate research outputs that are ready to be used by the people, to be
synergized with other research outputs, to give greater benefits and multiplier effects to the
community. For example, Indonesian Institute of Science (LIPI) has invented fertilizer that can
make paddy stands out of many pests, while Bogor Agricultural Institute has invented new paddy
variety that can yield more than 10 ton per hectare. Research and Development of Ministry of
Agriculture had invented paddy field management with Jarwo-system that can improve paddy field
productivity. Each of the inventions is directly benefiting the user, but synergizing them through
government support, will create much greater benefits, and direct impact for the people, mainly
local people.

Delighted Ladies and Gentlemen,

Through this conference, hopefully the discussion will lead toward acceleration of people
prosperity. We should not put too much effort on just debates that only satisfying researchers
themselves. We have to do more than that. Scientific debates outputs that have been perfectly
completed can be posted in the international journals, so they could be used to push forward the
acceleration of science development in the world.

vi
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Once again, I hope that the conference output will provide positive impact through science
and technology development, that is benefiting the community.

To all overseas participants, I welcome you in Bali, a beautiful and peaceful island. Enjoy
your stay and hope that the serenity of the island inspires you to create changes for a better future.

Finally, by saying BISMILLAH.... I open 2™ International Conference on the Sources,
Effects and Risk of Ionizing Radiation (SERIR2) and 14™ Biennial International Conference on
SPERA2016.

May Allah SWT, the God Almighty give us His Blessing.
Wabilahi Taufiq Walhidayah, Wassalamualaikum Wr. Wb.

Bali, S September 2016
Minister of Research, Technology and Higher Education
Mohamad Nasir
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Press Conference (organized by BHHK)

Dr. Andreas Bollhofer (President of SPERA)

Dr. Justin Lee (Deputy Head of Mission,
Department of Foreign Affairs and Trade of
Australian Mission for Indonesia)

Dr. Gillian Hirts (ARPANSA)

Prof. Dr. Djarot Sulistio Wisnubroto
(Chairman of BATAN)

Dr. Muhammad Dimyati (Director General
Research and Development, Ministry of
Research, Technology and Higher Education,
Kemenristekdikti)
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Environmental Radiation and Radioactivity levels around the Coal-fired Power
Plants in Banten Province

Muji Wiyono, Dadong Iskandar, Wahyudi, Kusdiana and Syarbaini

Center for Technology of Radiation Safety and Metrology, National Nuclear Energy Agency of Indonesia,
Jalan Lebak Bulus Raya No. 49, Kotak Pos 7043 JKSKL, Jakarta 12070, E-mail: muji_w@batan.go.id

Abstract. Coal is one of the most important fuel for power plant of electricity supply. However, coal contains trace
quantities of the naturally occurring primordial radionuclides such as “’K and **U, *’Th and their decay products.
Therefore, the combustion of coal is one of important sources release some natural radioactivities into the environment.
The objective of this study is measurement of terrestrial gamma dose rate and radioactivity levels in areas surrounding
thermal power plant fueled by coal in Banten Province. The natural gamma terrestrial radiation dose rates 1 m above
ground level were measured in the vicinity of Suralaya, Labuhan and Lontar Coal-fired Power Plants in Banten
Province. Soil samples were collected from these three Power Plants. Activity concentrations of the radionuclides of
226Ra, 232Th, 228Th and *°K were determined in the soil samples. Then, the terrestrial gamma dose rate and distribution of
natural radioactivity concentration in surface soils were evaluated. The terrestrial gamma dose rate were ranged from
25.26 to 65.23 nSvih™' with mean of 43.31 nSvh™. The activity concentrations of ***Ra, *Th, ***Th and *’K were varied
from 8.09 — 59.59 Bgkg”', 11.98 — 103.3 Bgkg™', 11.85 — 60.96 Bgkg”, 12.31 — 554.5 Bqkg™" with a mean value of 22.76,
36.10, 31.00 and 131.6 Bqkg”, respectively. Generally, the terrestrial gamma dose rate and radioactivity levels are
comparable with the normal regions or background area.

Keywords: Radioactive contamination, soil; coal power plant

Introduction (38.80%), commercial use (4.25%), and other
sectors (3.26%).
President of Republic of Indonesia has Indonesia has coal resources at around 120.5

launched a program designed to provide an
additional 35 GW of power capacity by 2019 to cope
with electricity shortages and to reduce the country's
dependence on fossil fuels. Electricity demand
growth in 2015-2019 is predicted to reach
8.7%/year, on average (BAPPENAS, 2014). The
government’s overall stra-tegy for its energy sector is
outlined in Presidential Decree No. 5/2006 on
National Energy Policy which emphasizes
diversification, environmental sustain-ability, and
maximum use of domestic energy resources
(Presidential Decree. No. 5, 2006). National Energy
Policy was revised in 2014, setting a target energy
mix of oil (25%), gas (22%), coal (30%), and new
and renewable energy (23%) by 2025. Indonesia’s
total primary energy supply in 2013 was about 1.61
billion barrels of oil equivalent. The majority of
Indonesia’s primary energy supply comes from fossil
fuels: oil (46.08%), coal (30.90%), and gas (18.26%)
(ADB, 2015). The share of other renewable energy
resources in the energy mix was below 5%, mostly
through hydropower (3.21%), geothermal power
(1.15%), and biofuel (0.40%). It is also important to
note that the use of traditional biomass is prevalent
for basic cooking and thermal purposes among
millions of rural households in Indonesia. According
to Indonesia’s Ministry of Energy and Mineral
Resources data (ESDM, 2014), Indonesia’s final
commercial energy consumption in 2013 was 1.12
billion barrels of oil equivalent. This figure has
increased by nearly 40% since 2001.9 Share of final
energy consumption is divided into industry
(42.12%), households (11.56%), transpor-tation

billion tons, proven oil resources at around 3.69
billion barrels, and proven natural gas reserves at
around 101.54 trillion cubic feet (ESDM, 2014).
This translates into about 23 remaining years of oil
reserves, 59 years of gas, and 146 years of coal at
current production rates. Indonesia’s renewable
energy sources are also considerable. The country is
endowed with significant potential for hydropower
(75,000 MW), micro/mini hydropower (1,013 MW),
solar (4.80 kWh/m2/day), biomass (32,654 MW),
and wind (3-6 m/s), and holds 40% of the world’s
geothermal reserves (28,000 MW). The Government
plans that the construction of the 20 GW of coal-
fired power capacity should increase the need of 80-
90 Mt/year of coal, of which 40% are expected to be
supplied internally. Supply of electricity will mainly
be generated through the use of coal comprising
65.6% of total fuel mix, followed by natural gas at
16.6%, geothermal at 11%, water at 5.1%, oil and
other resources up to 1.7%. Indonesian coal mining
association, in its 2025 energy mix long-term plan,
has stated that coal will be the main source of energy
in the mix.

Coal contains primordial radionuclides *“’K,
mTh, 235U, 281 and the members of the decay series
of the last three nuclides (Amin, et al. 2013; Papp,
et al. 2002; Flues, at al. 2002). According to
UNSCEAR (2000), the mean natural radionuclide
concentrations in coal are 35 Bq kg (range: 16—
110) for **U, 35 Bq kg'1 (range: 17-60) for **°Ra,
30 Bq kg'1 (range: 11-64) for 2**Th and 400 Bq kg'1
(range: 140-850) for “K. In the process of
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combustion, these radionuclides are distributed in
solid and gaseous combustion products and are
discharged to and accumulate in man’s environment.
Most of the radionuclides accumulate in the ash
(Karangelos, et al. 2004). The overwhelming
majority of the ash is the so-called bottom ash or
slag that can be kept under control. But some small
proportion of the ash, called the fly ash, is
discharged through the stacks to the environment
without any control. Coal, burned as fuel material in
power plants, produces energy and solid wastes, such
as heavy and light ashes. The ashes tend to be
enriched in inorganic elements (metals and
radionuclides). The heavy ash fraction is deposited
at the bottom of the furnaces, and is called bottom
ash. The light ash (fly ash) is carried through the
furnaces with the gases flow toward the stack.
Depending on the emission control system of the
stack, most of the ash is collected and any leftover is
released into the atmosphere and deposited on the
soil around the coal-fired power plant (Flues, at al.
2002).

The present work evaluates the influence of
coal-fired power plants on radiation and
radioactivities levels in environment. The coal-fired
power plants under study are Suralaya, Labuhan and
Lontar Coal-fired Power Plants located in Banten
Province. The plants have been operating for several
years and a filter systems were installed to reduce
the particulate emission through their stacks. The
evaluation of the environmental impact of these coal-
fired power plants operation is very important. This
information is important for authorities especially
Banten province in their decisions about the
radioactive impact in future.

Materials and Methods
Sampling Strategy

This study was performed on Suralaya,
Labuhan and Lontar Coalfired Power Plants in
Banten Province. The study area were divided into a
1; 3; 5; 10; 15 and 25 km radius of each of Coal-
fired Power Plants site. The region within 1; 3; 5; 10;
15 and 25 km radius of the sites were divided into 1;
3; 5; 10; and 15 km square grids respectively. Then,
soil was collected at each point using shovel and
scoop. At each sampling point, soil samples were
collected from two different profiles, named horizon
A (depth from 0 to 5 cm) and horizon B (depth from
5 to 20 cm), and approximately 2 kg of soil was
collected. Geographical coordinates of sampling
points were determined using GPS Map 60CHx
manufactured by Garmin. At a collection point the
soil sample was wrapped in black plastic bag and
then taken to the laboratory. Sampling positions
were far from trees,
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Figure 1. Sampling locations around Suralaya, Labuhan
and Lotar Coal-fired Power Plants in Banten Province

buildings, roads or other constructions to avoid the
impact of strange materials. Samples were obtained
by clearing the surface vegetation and removing
dead organic matter from the surface of the location
(Syarbaini, et al. 2015).

All dried soil samples were grounded to 2 mm,
homogenized and hermetically sealed in a 1 liter
marinelli beakers. The marinelly beakers were
allowed to stand for at least 4 weeks for secular
equilibrium to be established between the long-lived
parent radionuclides of **Ra and **Th and their
short-lived daughters before measurement.

Gamma Spectrometry Measurements

The concentrations of *°Ra, 2**Th, ***Th and *K
contents were measured by direct gamma spectrometry,
with a P-type coaxial germanium detector, ORTEC
with a resolution of 1.95 keV and a relative efficiency
of 60% both measured at 1332 keV. The detector was
calibrated using standard matrix with radionuclide
activities certified by Amersham. The **’Ra activities
were determined by taking the mean activity of three
separate photopeaks of its decay product radionuclides:
*"“Pb at 295.2 and 351.9 keV, and *'*Bi at 609.3 keV.
The ***Th content of the samples was determined by
measuring the intensities of the 911 and 968 keV
gamma-ray peaks of **Ac, and the “’K content from its
1460 keV gamma-ray peak. The **Th content of the
samples was determined by measuring the intensities of
the 238,63 keV gamma-ray peak of *'*Pb and 583,19
keV and 2614 keV gamma-ray peaks of ***TI.

Terrestrial Gamma Dose Rate Determination

The terrestrial gamma dose rate was measured
by using a portable gamma spectrometer (Model
GR-130 MiniSpec, produced by Exploranium
Company, Canada). The surveymeter was placed at
one meter above the ground as basically the same as
described before (Syarbaini, et al. 2015). Some
environmental parameters such as temperature,
pressure, relative humidity and weather conditions at
the time of measurement were recorded.
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Figure 2. Gamma dose rate measurement by using
EXPLORANIUM GR 130

Results and Discussion
Terrestrial Gamma Dose

The terrestrial gamma dose rate measurements
at one meter above surface soil in study areas were
found to be varying in different Coalfired Power
Plants sites as shown in Table 1, 2 and 3. The
terrestrial gamma dose rate of Suralaya, Labuhan
and Lontar Coal-Fired Power Plants ranged from
30.79+ 10.96 to 62.54+15.27 nSvh™ with means of
4595+ 12.62 nSvh' and from 25.26+10.33 to
65.23+14.28 nSvh"' with means of 39.97+11.79
nSvh™ and from 27.00+10.47 to 61.03+15.47 nSvh™'
with means of 44.01£12.55 nSvh™, respectively. It
can be seen that generally the average and ranges of
gamma dose rate around those Coal-fired Power

resulting map of terrestrial gamma dose rate is
shown in Fig. 3; it shows the distribution of
terrestrial gamma absorbed dose rates measured in
around Coal-fired Power Plants. It can be seen from
Fig. 3 that the comparable gamma dose rates are
found in the region of 1; 3; 5; 10; 15 and 25 km
radius of each of Coal-Fired Power Plants site.

Distribution of Natural Radionuclides Activity
Concentration in Surface Soils

The results of activity concentration
measurements in the soil samples collected from
Suralaya, Labuhan and Lontar Coalfired Power
Plants are shown in Tabel 4, 5 and 6, respectively.
The activity concentrations of **Ra ranged from
11.58+1.24 to 59.59+3.91 Bgkg" in soils around
Suralaya Coal-fired Power Plant and from 33.24+
2.40 to 44.54+2.94 Bqkg™ in soils around Labuhan
Coal-fired Power Plant and from 8.09+1.17 to 40.29
+2.94 Bqgkg' in soils around Lontar Coal-fired
Power Plant with means of 22.94+1.85 Bqkg™' and
22.94+1.93 Bqkg' and 22.66+2.33 Bqkg™, respectively.

The activity concentrations of ***Th ranged from
21.34+0.65 to 89.89+5.55 Bgkg" in soils around
Suralaya Coal-fired Power Plant and from 11.98+
0.40 to 103.33+ 6.15 Bgkg™ in soils around Labuhan
Coal-fired Power Plant and from 12.29+1.67 to
49.23+5.02 Bqkg™ in soils around Lontar Coal-fired
Power Plant with means of 36.69+2.23 Bqkg™' and
37.82+2.49 Bakg ™' and 33.80+3.18 Bqkg™', respectively.

Plants sites are comparable of each other.

Further, the in-situ measured data of terrestrial
gamma dose rates were mapped using Surfer GIS
software to simulate the whole study areas. The

Table 1. The terrestrial gamma dose rate around Suralaya Coal Power Plant in Banten Province

No Sample Location GPS Coordinates Gamma dose rate
Code S E (nSv/h)

1 PLTU-1A Desa Margagiri, Kec. Bojanegara, Kab. Serang -5.96588 106.0956 56.20 =+ 13.35
2 PLTU-2A Desa Puloampel, Kec. Puloampel, Kab. Serang -5.90772 106.0885 4898 + 13.53
3 PLTU-3A Desa Salira, Kec. Bojanegara, Kab. Serang -5.88842 106.0446 48.69 + 13.41
4 PLTU-4A Desa Suralaya, Kec. Suralaya, Kab. Serang -5.89911 106.0289 13.16 + 11.18
5 PLTU-5A Desa Suralaya, Kec. Suralaya, Kab. Serang -5.89438 106.0232 43.57 + 13.16
6 PLTU-6A Kel. Lebak Gede, Kec. Pulo Merak, Kota Cilegon ~ -5.92328 106.00448 3820 =+ 11.83
7 PLTU-7A Kel. Gerem, Kec. Pulo Merak, Kota Cilegon -5.96721 106.00463 4771 =+ 12.46
8 PLTU-8A Kel. Gerem, Kec. Pulo Merak, Kota Cilegon -6.03786 106.0877 52.57 + 12.12
9 PLTU-9A Desa Kemang, Kec. Cipondoh, Kab. Serang -6.12259 106.17657  62.54 + 15.27
10 PLTU-10A Kel. Mancak, Kec. Ciwandan, Kota Cilegon -6.02364 105.96069  42.74 + 12.42
11 PLTU-11A Kel. Anyer, Kec. Anyer, Kota Cilegon -6.05966 105.90504 4421 + 11.37
12 PLTU-12A Desa Cinangka, Kec. Luwuksari, Kab. Serang -6.12399 105.86676  30.79 + 10.96
13 PLTU-36A Desa Luwuk, Kec. Luwuksari, Kab. Serang -6.13021 106.00033 4246 =+ 12.09
14 PLTU-65A Desa Kasunyatan, Kec. Kasemen, Kab. Serang -6.05488 106.15872 5148 + 1348
Range 30.79 — 62.54
Average 45.95 £ 12.62

Table 2. The terrestrial gamma dose rate around Labuhan Coal Power Plant in Banten Province
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No Sample Location GPS Coordinates Gamma dose rate
Code S E (nSv/h)
1 PLTU-13A Desa Sukarame, Kec. Carita, Kab. Pandeglang -6.28221 105.82665  38.57 + 11.44
2 PLTU-14A Desa Banjarmasin, Kec. Carita, Kab. Pandeglang -6.33133 105.83308  31.16 =+ 11.63
3 PLTU-15A Desa Margagiri, Kec. Labuhan, Kab. Pandeglang -6.40607 105.82883  39.61 =+ 11.78
4 PLTU-16A Desa Margasana, Kec. Pagelaran, Kab. Pandeglang  -6.39804 105.83641 31.60 =+ 11.09
5 PLTU-17A Desa Margasana, Kec. Pagelaran, Kab. Pandeglang  -6.39254 105.85776  44.80 =+ 13.17
6 PLTU-18A Desa Cipucung, Kec. Cikedal, Kab. Pandeglang -6.38897 105.89616  39.53 + 11.61
7 PLTU-19A Desa Sodong, Kec. Saketi, Kab. Pandeglang -6.40082 105.97417  30.70 + 10.51
8 PLTU-20A Desa Palurahan, Kec. Kaduhejo, Kab. Pandeglang -6.3313 106.07686  32.16 + 10.76
9 PLTU-21A Desa Palurahan, Kec. Kaduhejo, Kab. Pandeglang -6.40987 105.82742  33.16 =+ 10.15
10 PLTU-22A Kp. Tegalpapak, Kec. Labuhan, Kab. Pandeglang -6.4436 105.82253  34.64 + 11.44
11 PLTU-23A Kp. Panimbang, Kec. Panimbangan, Kab. -6.49824 105.79535 2526 + 10.33
Pandeglang
12 PLTU-24A Kp. Ciseukeut, Kec. Panimbangan, Kab. -6.52669 105.75529  38.34 + 11.64
Pandeglang
13 PLTU-25A Kp. Citeureup, Kec. Panimbangan, Kab. -6.51637 105.68173  57.68 + 13.44
Pandeglang
14 PLTU-26A Kp. Nampu, Kec. Cigeulies, Kab. Pandeglang -6.55814 105.70207  65.23 + 14.28
15 PLTU-27A Kp. Panimbang, Kec. Cigeulies, Kab. Pandeglang -6.59632 105.69528  30.67 =+ 10.21
16 PLTU-28A Kec. Saketi, Kab. Pandeglang -6.46571 105.9996 3475 + 11.24
17 PLTU-29A Desa Cidahu, Kec. Banjarsari, Kab. Lebak -6.55082 105.99929 4143 =+ 11.78
18 PLTU-30A Desa Cisampih, Kec. Muncul, Kab. Pandeglang -6.58405 105.9872 49.55 + 13.10
19 PLTU-31A Desa Kota Dukuh, Kec. Muncul, Kab. Pandeglang ~ -6.58873 105.89937  54.03 + 12.55
20 PLTU-60A Desa Pari, Kec. Mandalawangi, Kab. Pandeglang -6.30668 105.98293 3647 + 11.64
21 PLTU-61A Desa Sukasari, Kec. Pulo Sari, Kab. Pandeglang -6.32376 105.94353  42.77 + 12.72
22  PLTU-63A Desa Pagelaran, Kec. Pagelaran, Kab. Pandeglang -6.42201 105.84925  47.14 + 12.80
Range 25.26 — 65.23
Average 39.97 + 11.79
Table 3 . The terrestrial gamma dose rate around Lontar Coal Power Plant in Banten province
No Sample Location GPS Coordinates Gamma dose rate
Code S E (nSv/h)
1 PLTU-33A Desa Cikuang, Kec. Pabuaran, Kab. Serang -6.3478 106.26327  37.63 + 11.48
2 PLTU-34A Desa Barengkong, Kec. Pabuaran, Kab. Serang -6.20724 105.98772  39.65 + 11.87
3 PLTU-35A Desa Cikurai, Kec. Cinangka, Kab. Serang -6.19848 105.92641  40.54 + 12.66
4 PLTU-36A Desa Luwuk, Kec. Luwuksari, Kab. Serang -6.13021 106.00033 4246 =+ 12.09
5 PLTU-37A Desa Majasari, Kec. Jawilen, Kab. Serang -6.27349 106.34078 43.03 + 12.55
6 PLTU-38A Desa Kiara, Kec. Balaraja, Kab. Tangerang -6.22133 106.43885  39.96 + 10.32
7 PLTU-39A Desa Rantaiilat, Kec. Kronjo, Kab. Tangerang -6.12544 106.42695  44.63 + 13.26
8 PLTU-40A Desa Pesilihan, Kec. Kronjo, Kab. Tangerang -6.06974 106.42379  43.04 + 12.70
9 PLTU-41A Kec. Kronjo, Kab. Tangerang -6.07053 106.43891 59.18 + 14.30
10 PLTU-42A Kec. Kronjo, Kab. Tangerang -6.03839 106.38854  37.33 + 11.37
11 PLTU-43A Kec. Kronjo, Kab. Tangerang -6.01982 106.2683 5475 + 14.89
12 PLTU-44A Desa Ciomas, Kec. Ciomas, Kab. Serang -6.08432 106.24583 4928 =+ 13.40
13 PLTU-45A Desa Ciduha, Kec. Cirenang, Kab. Serang -6.08001 106.3316 4426 + 1245
14 PLTU-46A Desa Lontar, Kec. Kemiri, Kab. Tangerang -6.0769 106.44832  27.00 + 10.47
15 PLTU-47A Desa Lontar, Kec. Kemiri, Kab. Tangerang -6.08132 106.46374 3557 + 1145
16 PLTU-48A Desa Lontar, Kec. Kemiri, Kab. Tangerang -6.07499 106.48524  39.96 + 12.34
17 PLTU-49A Desa Lontar, Kec. Kemiri, Kab. Tangerang -6.06886 106.5354 38.22 + 10.75
18 PLTU-50A Kec. Paku Aji, Kab. Tangerang -6.07061 106.5354 44.04 + 13.67
19 PLTU-51A Kec. Paku Aji, Kab. Tangerang -6.14164 106.58356  59.68 + 15.47
20 PLTU-55A Desa Sukawati, Kec. Paku Aji, Kab. Tangerang -6.03926 106.5922 40.33 + 12.63
21 PLTU-56A Desa Margamulya, Kec. Mauk, Kab. Tangerang -6.03188 106.53025  43.78 + 12.44
22 PLTU-58A Kec. Kronjo, Kab. Tangerang -6.12958 106.48917  46.97 + 12.03
23  PLTU-67A Desa Renged, Kec. Kresek, Kab. Serang -6.14941 106.39106  61.03 =+ 14.08
Range 27.00 - 61.03
Average 44.01 + 12.55

142



2nd International Conference on the Sources, Effects and Risks of lonizing Radiation (SERIR2) &
14t Biennial Conference of the South Pacific Environmental Radioactivity Association

| = &I nALlan

| eagaselam 750
| el rerswess BEOAN-
FhoAnt iy [ A00-

L too-earn e B ACC-

Bl o

157 - 200 i I éC

I5] nsslam

00 nEAlane

AN nAW A

AT afalam

150Gt

EHHN S )

Bl 5on -0 aFlam

Bl Rl - 1000aElam

[ R
| REN

| 2Kl niwlam

2D rF s

A - 500 RS A

Sedir ks Tala

Figure 3. The map of terrestrial gamma dose rate around Suralaya, Labuhan and Lontar Coalfired Power Plants

Table 4. Activity concentrations of radionuclides in soils around Suralaya Coal Power Plant in Banten Province

Sample . GPS Depth Activity Concentrations (Bq/kg)
No. CO(Iije Location ¢ dinates (crrr)l) 22Ra 232Ti 228T}C'l1 : K
| PLTU-IA  Desa S-596588  0-5 1326 + 1.08 2134 + 065 2353 =+ 156 216.16 =+ 12.76
PLTU-IB  Margagiri E106.0956 5-20 1421 + 123 2332 =+ 0.78 2256 + 198 21541 <+ 13.26
) PLTU-2A Desa $-5.90772  0-5 1437 + 1.13 2338 + 070 2680 = 1.85 102.11 + 6.39
PLTU-2B Puloampel E 106.0885 5-20 16.18 + 1.28 3691 + 242 2567 =+ 1.76 10589 =+ 6.65
3 PLTU-3A Desa S$-5.88842 0-5 2566 + 190 4052 + 3.11 3285 =+ 263 5512 +599
PLTU-3B Salira E106.04462 5-20 24.63 + 1.82 4138 + 296 3146 + 271 5594 + 492
4 PLTU-4A Desa S-5.89911 0-5 3191 + 223 2512 + 173 1695 =+ 119 165.15 =+ 10.10
PLTU-4B Suralaya E106.0289 5-20 19.07 + 2.03 3026 + 230 2764 + 222 17677 + 11.89
5 PLTU-5A Desa $-5.89438 -5 1536 += 143 2704 + 191 2267 = 159 9544 £ 6.39
PLTU-5B Suralaya E106.0232 520 1559 + 120 2626 + 079 2954 + 198 84.09 + 526
6 PLTU-6A Kel. Le- S-592328 (-5 1451 += 1.14 2397 + 070 2744 =+ 182 110.14 =+ 6.74
PLTU-6B bak Gede E 106.00448 5-20 1692 =+ 130 2581 =+ 0.76 29.66 =+ 2.03 11223 =+ 7.00
7 PLTU-7A Kel. S$-5.96721  0-5 1453 + 1.18 2782 + 084 3211 =+ 216 10945 =+ 6.77
PLTU-7B Gerem E106.00463 5-20 1848 + 142 4684 + 294 31.73 + 207 4263 + 3.11
p PLTU-8A Kel. $-6.03786  0-5 33.11 + 233 4693 + 136 5562 =+ 353 4438 =+ 345
PLTU-8B Gerem E106.0877 5-20 37.19 + 2.83 5990 + 3.72 5291 + 334 4285 +5.05
9 PLTU-9A Desa $-6.12259  0-5 2878 + 216 3227 + 214 3050 =+ 2.05 53.60 =+ 439
PLTU-9B Kemang E106.17657 5-20 31.94 + 220 5096 + 322 3463 + 225 2513 + 241
10 PLTU-10A  Kel. S-6.02364  0-5 1550 + 1.21 23.00 + 0.67 2795 =+ 185 19787 =+ 11.77
PLTU-10B  Mancak E 105.96069 5-20 23.05 + 224 3123 + 227 2729 + 212 121.84 =+ 8.86
1 PLTU-11A  Kel. $-6.05966 0-5 5959 + 391 8989 + 555 6096 =+ 390 113.61 =+ 7.11
PLTU-11B  Anyer E 10590504 5-20 33.81 + 273 6294 + 427 4046 + 283 24567 =+ 15.21
12 PLTU-12A Desa $-6.12399 (-5 16.83 + 131 2867 + 191 1892 =+ 131 170.07 =+ 10.27
PLTU-12B  Cinangka E 10586676 5-20 11.58 + 1.24 2222 + 159 1844 + 1.33 17432 <+ 10.94
13 PLTU-36A  Desa $-6.13021  0-5 1483 + 144 3355 + 209 2555 =+ 128 30.71 +293
PLTU-36B  Luwuk E 106.00033 5-20 1691 + 130 37.09 + 235 2777 + 177 3262 +2.59
14 PLTU-65A Ds. Kasu- S-6.05488  0-5 31.11 + 3.11 3993 =+ 396 3496 =+ 345 460.21 =+ 43.73
PLTU-65B  nyatan E106.15872 5-20 3232 + 332 4871 + 475 4348 + 238 55452 + 5258
Range 11.58 - 59.59 2134 - 89.89 1844 - 60.96 25.13 - 554.52
Average 2294 + 1.85 3669 + 223 3141 + 218 139.78 + 10.30

Table 5. Activity concentrations of radionuclides in soils around Labuhan Coal Power Plant in Banten Province
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Sample . GPS Depth Activity Concentrations (Bq/kg)
No. CO(Iije Location ¢ dinates (crrr)l) 22Ra 232Ti 228T}C'l1 : K
| PLTU-13A  Desa S$-6.28221 0-5 21.13 + 1.62 6250 =+ 3.8 4186 + 269 12606 =+ 7.75
PLTU-13B  Sukarame  E105.82665 5-20 20.17 =+ 1.89 6326 =+ 342 4234 <+ 3.01 12689 <+ 6.42
) PLTU-14A  Desa Ban- S$-6.33133  0-5 21.08 + 153 2939 =+ 086 3340 + 2.19 17.10 =+ 1.66
PLTU-14B  jarmasin E105.83308 5-20 2191 + 1.55 2954 + 084 3495 + 226 1573 =+ 1.65
3 PLTU-15A  Desa S-6.40607  0-5 17.87 + 148 26.15 + 085 2838 =+ 2.09 12926 =+ 8.34
PLTU-15B  Margagiri E 105.828383 5-20 20.83 + 1.85 4026 =+ 291 2742 <+ 2.04 130.19 =+ 8.58
4 PLTU-16A  Desa Mar- S-6.39804  0-5 10.60 += 1.02 2723 + 191 1737 =+ 126 14748 + 9.27
PLTU-16B  gasana E105.83641 520 820 + 0.83 1497 + 051 1625 + 120 139.14 + 8.71
5 PLTU-17A  Desa Mar- S-6.39254  0-5 3324 + 24 4945 + 326 3342 + 222 79.14 +£540
PLTU-17B  gasana E 105.85776 5-20 3297 + 2.18 5031 + 253 3398 + 268 8027 =+ 4.68
6 PLTU-18A  Desa S$-6.38897 0-5 2496 + 1.79 4535 + 289 2996 =+ 196 68.00 =+ 449
PLTU-18B  Cipayung E 10589616 5-20 22.64 + 1.62 34.04 =+ 098 3897 =+ 248 46.63 =+ 3.18
7 PLTU-19A  Desa $-6.40082 0-5 2251 + 1.78 3989 + 271 2674 + 1.84 4214 £ 346
PLTU-19B  Sodong E 10597417 520 16.82 + 148 2534 + 1.70 2204 + 155 3191 +343
p PLTU-20A  Desa S-6.3313 0-5 13.06 + 1.05 21.52 + 067 2473 =+ 1.64 5415 =+ 3.55
PLTU-20B  Palurahan E 106.07686 5-20 18.58 + 1.65 3593 =+ 256 23.57 + 1.71 4779 + 3.87
9 PLTU-21A  Desa S-6.40987  0-5 17.16 + 127 2891 + 085 3227 =+ 211 4776 +3.23
PLTU-21B  Palurahan E 106.82742 5-20 2432 + 176 37.12 + 242 2620 + 1.73 71.06 =+ 4.62
10 PLTU-22A  Kp.Tegal- S-6.4436 0-5 1502 + 122 2725 + 187 1960 = 133 1007 =+ 6.22
PLTU-22B  papak E 105.82253 5-20 12.63 + 1.02 2340 + 069 2564 + 173 1229 +7.52
1 PLTU-23A  Kp. Panim S$-6.49824 0-5 9.77 <+ 0.8 1451 + 047 1597 + 1.08 1535 + 147
PLTU-23B  bang E105.82253 5-20 945 <+ 0.8 1198 + 040 1474 + 1.02 1231 +0.97
12 PLTU-24A  Kp. Ciseu- S-6.52669 0-5 24.00 =+ 258 29.00 =+ 3.10 28.85 + 292 2293 + 2240
PLTU-24B  keut E105.75529 5-20 18.55 + 2.06 2587 + 280 2502 + 255 23623 + 23.05
13 PLTU-25A  Kp. Citeu- S-6.51637 0-5 3785 =+ 249 39.01 =+ 1.11 4463 + 2.82 23836 =+ 13.96
PLTU-25B  reup E105.68173 5-20 4028 + 2.66 4339 + 121 5044 + 220 26056 =+ 15.27
14 PLTU-26A  Kp. Nampu S-6.55814  0-5 4454 + 294 1033 =+ 6.15 5859 £ 3.65 48251 =+ 27.78
PLTU-26B E 105.70207 5-20 38.00 + 2.63 8546 + 518 376 + 022 2827 +1.28
15 PLTU-27A Kp. Penim S-6.59632  0-5 3044 + 320 3039 =+ 324 30.17 + 3.04 6382 =+ 6.82
PLTU-27B  bang E105.69528 5-20 28.07 + 3.61 3343 + 431 3101 + 356 6437 =+ 8.60
16 PLTU-28A  Kec. S-646571  0-5 3154 + 3.03 6142 + 476 40.15 =+ 216 5137 =+ 3.68
PLTU-28B  Saketi E 1059996 5-20 28.50 + 2.02 5597 + 348 3731 + 240 4993 + 3.51
17 PLTU-29A  Desa S$-6.55082  0-5 2294 + 1.65 3419 + 098 3895 £ 252 204.67 =+ 12.14
PLTU-29B  Cidahu E105.99929 5-20 16.75 + 127 2856 + 084 326 + 209 86.41 + 537
18 PLTU-30A  Desa S$-6.58405 0-5 2135 + 229 3828 + 393 3697 =+ 3.65 238.02 =+ 23.11
PLTU-30B  Cisampih E 1059872 5-20 31.37 =+ 328 38.74 =+ 4.04 3748 + 3.73 260.99 =+ 2537
19 PLTU-31A  Desa Kota S-6.58873  0-5 3436 + 254 6342 =+ 4.07 4237 =+ 3.01 17845 =+ 10.15
PLTU-31B  Dukuh E 105.89937 5-20 36.17 + 246 6562 + 405 4474 + 289 180.58 =+ 10.85
20 PLTU-60A  DesaPari S-6.30668 0-5 2271 + 246 3638 =+ 381 3507 + 3.51 8196 =+ 854
PLTU-60B E 10598293 520 1832 + 233 3501 + 407 3444 + 366 6612 + 7.87
21 PLTU-61A  Desa $-6.32376  0-5 1261 + 148 2203 + 243 2120 =+ 219 3579 +4.14
PLTU-61B  Sukasari E 10594353 520 13.69 + 196 2555 + 328 2407 + 276 2882 + 449
2 PLTU-63A  Desa S-6.42201 (-5 1585 += 1.71 1571 + 1.72 1513 =+ 156 82.64 =+ 8.34
PLTU-63B  Pagelaran E 105.84925 5-20 1557 + 1.68 1489 + 1.64 1481 =+ 1.52 7621 £ 17.70
Range 3324 - 4454 1198 - 1033 1844 - 58.59 1231 - 482.51
Average 22,69 + 193 3782 + 249 3154 + 231 11085 =+ 8.34

The activity concentrations of ***Th ranged from
18.44+1.33 to 60.96+3.90 Bgkg' in soils around
Suralaya Coal-fired Power Plant and from 18.44+
1.33 to 58.59+3.73 Bqkg™ in soils around Labuhan
Coal-fired Power Plant and from 11.85+1.41 to
47.65+4.69 Bqkg™ in soils around Lontar Coal-fired
Power Plant with means of 31.41+2.18 Bqgkg™ and
31.54+2.31 Bakg™ and 30.06+2.83 Bqkg™', respectively.

The activity concentrations of *’K ranged from
25.13+2.41 to 554.52+52.58 Bgkg" in soils around
Suralaya Coal-fired Power Plant and from

12.31+0.97 to 482.51+27.78 Bqkg™ in soils around
Labuhan Coal-fired Power Plant and from 29.71+
2.93 to 255.65+25.95 Bqkg™ in soils around Lontar
Coal-fired Power Plant with means of 139.78+10.30
Bgkg! and 110.85+8.34 Bgkg' and 144.05+13.27
Bgkg™, respectively.

Table 6. Activity concentrations of radionuclides in soils around Lontar Coal Power Plant in Banten Province
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Sample . GPS Depth Activity Concentrations (Bg/kg)
No. CO(Iije Location ¢ dinates (crrr)l) 22Ra B2Th 25Th K
| PLTU-33A  Desa S -6.3478 0-5 2441 £ 249 3491 + 350 30.74 + 3.06 15095 =+ 14.73
PLTU-33B  Cikuang E106.26327 5-20 2232 + 231 3930 + 392 3536 + 351 5828 =+ 6.05
) PLTU-34A  Desa Ba- S-6.20724 0-5 17.12 + 135 3582 =+ 234 2353 =+ 1.60 14633 =+ 893
PLTU-34B  rengkong  E 10598772 5-20 1936 + 146 31.74 =+ 210 2053 =+ 140 106.53 =+ 6.58
3 PLTU-35A  Desa $-6.19848  0-5 2477 + 1.78 4287 + 274 29.11 + 1.89 8736 =+ 2.52
PLTU-35B  Cikurai E 10592641 5-20 2645 + 2.03 4553 + 3.02 3247 + 3.06 89.75 £+ 2.87
4 PLTU-36A  Desa $-6.13021  0-5 1483 + 144 3555 + 209 2555 + 128 2971 +293
PLTU-36B  Luwuk E106.00033 5-20 1691 + 130 37.09 + 235 2727 + 177 36.62 =+ 4.59
PLTU-37A  Desa $-627349 0-5 2533 + 1.76 3193 £+ 091 3195 =+ 211 67.10 =+ 426
> PLTU-37B Majasari ~ E 106.34078 5-20 2735 + 282 3666 + 374 3486 + 343 5068 + 538
6 PLTU-38A  Desa $-6.22133  0-5 2283 + 1.69 2792 + 085 3218 =+ 218 6940 =+ 457
PLTU-38B  Kiara E 10643885 5-20 2483 + 1.76 3639 + 236 2516 =+ 172 31.61 +245
PLTU-39A  Desa S$-6.12544  0-5 2604 + 276 3181 =+ 335 3060 =+ 3.07 101.70 =+ 10.38
7 pLTU-39B Rantaiilat ~E 10642695 5-20 3080 + 3.23 3626 + 380 3558 + 355 14143 + 14.14
p PLTU-40A  Desa $-6.06974  0-5 2449 + 247 2780 + 280 2615 + 260 18190 =+ 17.55
PLTU-40B  Pesililhan  E 10642379 5-20 27.46 + 332 33.08 =+ 398 30.69 + 3.37 192.08 =+ 20.14
9 PLTU-41A  Kec. $-6.07053  0-5 2292 + 249 2719 £+ 294 2726 + 277 6436 £ 692
PLTU-41B  Kronjo E106.43891 5-20 2896 =+ 3.06 37.89 =+ 396 3587 = 3.58 17484 =+ 1728
10 PLTU-42A  Kec. $-6.03839  0-5 27.07 + 286 3337 + 350 3347 <+ 334 24857 <+ 24.19
PLTU-42B  Kronjo E 10638854 5-20 2137 =+ 272 3591 =+ 426 3283 = 3.58 252.66 = 25.89
1 PLTU-43A  Kec. $-6.01982 0-5 2056 + 225 3033 + 322 2967 + 299 23712 <+ 23.12
PLTU-43B  Kronjo E 1062683 5-20 2563 =+ 3.08 37.66 =+ 436 36.12 =+ 3.84 241.58 = 2455
12 PLTU-44A  Desa $-6.08432  0-5 4029 + 413 4923 + 502 47.65 £ 4.69 9740 £ 9.99
PLTU-44B  Ciomas E 10624583 5-20 3448 =+ 3.89 4681 = 516 4500 = 4.65 9074 £ 1022
13 PLTU-45A  Desa $-6.08001 0-5 2275 + 231 3090 + 3.09 2865 =+ 284 4731 £490
PLTU-45B  Ciduha E106.3316 5-20 2296 + 1.69 42.18 + 274 3027 + 202 4867 + 3.37
14 PLTU-46A  Desa S -6.0769 0-5 1834 =+ 245 2542 + 3.65 2535 + 3.12 17446 =+ 16.54
PLTU-46B  Lontar E106.44832 5-20 20.50 =+ 2.63 2790 =+ 347 2745 = 3.06 176.78 = 18.69
! PLTU-47A  Desa S$-6.08132 0-5 2246 =+ 278 3841 =+ 464 3535 + 382 8743 £ 10.04
> PLTU-47B Lontar E 10646374 5-20 2032 + 256 36.67 + 425 3485 + 372 86.66 + 9.97
16 PLTU-48A  Desa $-6.07499  0-5 2287 + 250 3446 = 3.65 33.58 + 338 111.55 =+ 1141
PLTU-48B  Lontar E 106.48 520 2190 + 280 3431 =+ 4.16 3134 =+ 345 22444 =+ 2324
| PLTU-49A  Desa S$-6.06886 0-5 1596 =+ 1.54 4038 + 283 2725 + 192 20851 =+ 1285
7 PLTU-49B Lontar E106.5354 5-20 2026 =+ 1.60 4072 =+ 271 2811 = 191 20894 = 12.63
18 PLTU-50A  Kec. Paku S-6.07061  0-5 19.13 + 208 2838 + 3.00 27.12 =+ 273 187.11 =+ 18.35
PLTU-50B  Aji E106.5354 5-20 17.05 =+ 228 3151 = 383 3099 = 339 17236 = 1820
PLTU-51A  Kec. Paku S-6.14164 0-5 1466 + 1.19 1987 =+ 0.61 19.83 =+ 136 161.35 =+ 9.77
9 prrusis Aji E106.58356 5-20 17.59 =+ 143 2965 = 209 1992 = 142 18894 = 11.44
20 PLTU-55A  Desa $-6.03926 0-5 1008 + 120 1772 + 198 1715 + 1.78 199.89 =+ 19.47
PLTU-55B  Sukawati E106.5922 5-20 8.09 =+ 1.17 1226 =+ 1.67 11.85 + 141 181.23 + 1840
21 PLTU-56A  Desa Mar- S-6.03188 0-5 11.80 =+ 138 2299 =+ 249 2199 + 225 242.73 + 23.58
PLTU-56B  gamulya E 10653025 5-20 9.58 £ 147 2665 =+ 332 2460 = 276 25565 = 2595
2 PLTU-58A  Kec. $-6.12958  0-5 33.47 + 3.48 3856 + 4.02 3698 + 3.68 170.77 <+ 16.89
PLTU-58B  Kronjo E 10648917 5-20 3346 + 3.76 4295 + 475 43.13 + 445 80.73 £ 9.18
2 PLTU-67A  Desa $-6.14941  0-5 33.02 + 3.44 3483 + 3.66 3444 =+ 344 24319 =+ 23.69
PLTU-67B  Renged E 10639106 5-20 2944 =+ 3.06 3493 =+ 361 3289 = 327 22271 =+ 21.68
Range 8.09 - 4029 1226 - 49.23 11.85 - 47.65 29.71 - 255.65
Average 2266 + 233 3380 + 3.18 3006 + 283 144.05 + 13.27

Table 4, 5 and 6 shows that, in general the
average and ranges of activity concentrations of
2°Ra, *Th, **Th and *’K in soil collected from
Suralaya, Labuhan and Lontar Coal-fired Power
Plants are comparable to each other.

Conclusions

Generally, the average and ranges of the
terrestrial gamma dose rate and activity concen-

trations of radionuclides in soil collected from
Suralaya, Labuhan and Lontar Coal-fired Power
Plants in Banten Province are comparable to each
other. Based on the results of the measurement, it has
been that the environmental radiation and
radioactivity levels in all sites around of Suralaya,
Labuhan and Lontar Coal-fired Power Plants in
Banten Province are comparable with normal area.
Therefore, there is no indication that the coal-fired
power plants activities in study areas appear to have
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any impact on the radiation burden of the
environment.
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