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Situations Considering Remediation

5

• January 30-31 2020, on 
RDMS-MONA tool test, was 
detected radiation that exceed 
the limits in vacant site.

• Start from February 2020, 
BAPETEN and BATAN started 
coordinating to solve the 
problems.

• BAPETEN was declare clearance 
for that area on October 22 
2020.

Fig 1. Location of contaminated land by 
Cs-137



Regulatory Requirements for Safety Assessment of 
Remediation

The law used as the reference for safety assessment

• Regulation about nuclear
• Act No. 10 / 1997 : Nuclear Energy

• Regulation about environmental radiation exposure
• BCR No. 16/2012 : Clearance Level
• BCR No. 4/2013 : Radiation Protection and Safety



Regulatory Requirements for Safety Assessment of 
Remediation

• Regulatory framework for RWM in Indonesia

ACT

GOVERNMENT 
REGULATION

(GR)

BAPETEN* Chairman 
Regulation 

(BCR)

Act No. 10 / 1997 : Nuclear Energy

GR No. 29/2008: Utilization Permit  of Ionizing 
Radiation Sources And Nuclear Materials

GR No.58/2015: Radiation Safety and the 
Security in Transport of Radioactive Material

BCR No.04/2013 : Radiation Safety on Utilization of 
Nuclear Energy

BCR No. 6/2015 : Security  on Radioactive . 
Materials

BCR No. 8/2016 : Treatment of Low Level And 
Intermediate Level Radioactive Waste 

GR No.61/2013 : Radioactive Waste Management

GR No. 45/2023: Ionizing Radiation Safety and 
Radioactive Source Security

*BAPETEN = Nuclear Energy Regulatory Agency of 
Indonesia



GR 33/2007 : Ionizing Radiation Safety and Radioactive Source Security
• Article 73
(1) BAPETEN secures radioactive sources that are unknown their owners.
(2) BAPETEN conducts a search for information regarding the ownership of Radioactive 

Sources as referred to  in paragraph (1).
(3) The search for information as referred to in paragraph (2) can be carried out with 

other authorized agencies.
• Article 74

If from the results of the search for information as referred to in Article 73 paragraph (2) 
and paragraph (3), the  owner of the Radioactive Source:
a. found, then all the consequences caused by it are the responsibility of the owner; or
b. was not found, then declared as radioactive waste by BAPETEN.

• Article 75
Radioactive waste as referred to in Article 74 letter b must be stored and managed 
by the National Nuclear  Energy Agency (BATAN) in accordance with the 
requirements of Radioactive Source Security.



Case Specific Safety Assessment 

• This case was occurred at vacant site near residential area.

• The radiation exposure exceeded the limits for environment.

• The unknown source was orphan source.

Up to 149 µSv/h 
*on Feb 5, 2020

Unknown source 
was identified as 
Cs-137

Fig 2. Radiation exposure mapping on site

Area: 44 m x 66 m



Methodology, Tools and Software

Exposure Mapping

Hotspot area

Search the source

Mapping and Coring

Land Dredging

Filling the gap and Paving

Exposure 
Modelling

Safe

Not safe

• Mapping used radiation 
meter integrated with GPS.

• Survey meter and Gamma 
spectrometer was used for 
determined the sources.

• Exposure was modelled by 
using Micro shield 7.0 
software.

• Excavator and truck was used 
for dredging and transport.



Methodology, Tools and Software

Fig 3. Documentation of decontamination process of contaminated land by Cs-137



Methodology, Tools and Software

Fig 4. The distribution of activity concentrations of coring soil samples showed
decreased activity concentration with increasing depth



Methodology, Tools and Software

Fig 5.  The Specifications for filling and casting contaminated land



Regulatory Review Of Safety Assessment Document

� Soil samples were extracted from 3 different 
points and analyzed by using gamma 
spectrometry. The source was Cs-137 (Activity 
Concentration: 9.36E4 - 5.24E5 Bq/kg. 
(BAPETEN Regulation  No. 16/2012 Clearance 
Level for Cs-137:  100 Bq/kg)

� Plants in the location area (fruit, leaves, 
mango, turmeric, chili, etc) :  Activity 
concentrations above the limit (500 Bq/kg)

� Drinking water sources (well water) is safe for 
consumption (no radioactive contamination 
detected).

Fig 6. Coring and extracting the soil

Fig 7. Cutting of contaminated trees



Regulatory Review Of Safety Assessment 
Document

• Remediation Process

• Radioactive Waste Management
• 906 drums contained radioactive waste.

• Contaminated soil was processed.

• Contaminated trees and fruits was processed.

• Handling of contaminated people
• Residents was checked by WBC.

• Until press release of BAPETEN, Cs-137 radiation was detected on 4 people.

Dredging the soil 
and cutting the 

trees

Filling the soil and 
paving with 

concrete

Land can be used 
with the exposure 
below the limits



Challenging Issues In Remediation And Safety 
Assessment

• Provide understanding to 
the general public that 
this case can be handled 
safely.

• Manage contaminated soil 
and waste in bigger 
volume.



Expected Outputs In Terms Of Safety Assessment 
For Remediation

• Press release BAPETEN on October 20 2020 (No. 11/PR/HM 
02/BHKK/X/2020)



Expected Outputs In Terms Of Safety Assessment For 
Remediation

Fig 9. Contaminated area after remediation become Tennis court for the residents



Lesson Learned

• Strengthening supervision carried out by BAPETEN 
through  regulation, licensing and inspection.

• Strengthening radioactive waste management technology
• Strengthening radioactive waste management infrastructure
• Certainty of financing for similar cases.
• Strengthening coordination with relevant stakeholders
• Strengthening information and communication systems
• Guarantee of public safety and health against radiation  
exposure

• Strengthening the enforcement of nuclear energy laws
21 August 2025
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