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REGULATORY CONTROL HIERARCHY 

 

ACTS 

REGULATIONs 

CIRCULARS/ 

*CODES & 
STANDARDS/ORDERS 

GUIDELINES/LOCAL 
RULES/MANUAL 

Mandatory 

Voluntary 

Act 304 
Provides the basic law concerning 
the development and utilization of 

atomic energy and safety regulation 

Regulation: 
Provides more detailed provision 

entrusted by the Act 
i. Radiation Protection 

(licensing) Regulation 1986 
ii. Radiation Protection 

(Transport) Regulation 1989 
iii. Atomic Energy Licensing 

(BSRP) Regulations 2010 
iv. Atomic Energy  Licensing 

(Radioactive Waste 
Management) Regulations 
2011 

Legislative in Malaysia is composed of 4 hierarchy : Act, Regulations, 

Orders and Technical guidelines 





DISPOSAL OF RADIOACTIVE WASTE 

As specified under Subsection 26(1) of the Act304 – 

 “No person shall dispose of or cause to be disposed or 

accumulate any radioactive waste without the prior 

authorization in writing of the appropriate authority”. 

 

TRANSPORT OF RADIOACTIVE WASTE 

As stated under Subsection 30(1) of the Act304 – 

 “No person shall transport any radioactive waste 

without the prior authorization in writing of the 

appropriate authority”. 

 







Source of Radioactive Waste 

 Radioactive waste in Malaysia arises 

from many different activities such as: 
 

• Application of radionuclide in industry, medicine, and 

research 

• Cleanup of contamination sites 

• Processing of raw material containing NORM 

• Spent nuclear fuel from RR (Reactor TRIGA PUSPATI) 

– all fuel still in use 

 

 

 



 

 The amount of different type of waste collected 

from 1984 -2009 (RWMC) 

• DSRS   : > 3000 units (<100/yr) 

• Liquid waste (Aq.) : > 1000 m3/yr 

• Liquid waste (Org.) : > 80 m3 (< 1 m3/yr) 

• Solid Waste  : > 400 m3 (<10 m3 /yr) 



GENERAL INVENTORY OF RW IN MALAYSIA 



CURRENT PRACTICE: 

RADIOACTIVE WASTE MANAGEMENT 

DSRS: 

1. Return back to the supplier 

2. Sent to RWMC (Malaysian Nuclear Agency) 

 

NORM WASTE: 

All the NORM wastes are stored in the landfill and temporary storage: 

1. Stored by the generator (Temporary storage) 

2. Waste minimization – R&D to reuse/recycle 

 

SPENT FUELS: 

1. All the nuclear fuels are still in-use 

2. All nuclear fuel are in the reactor building (research reactor) 

3. Any decision related to decommissioning of the RR would certainly 
involve the policy regarding status of spent fuel, storage, packaging, 
transport and disposal 

4. No decision yet on the return or disposal of spent fuel 

 

 



CURRENT PRACTICE 
RADIOACTIVE WASTE MANAGEMENT 

• Radioactive waste management facilities can be grouped into: 

  i.  waste treatment facility, 

  ii.  onsite storage facility and 

  iii.  disposal facility. 

 

• Malaysia has national storage facility at the Malaysian Nuclear 
Agency, with cover treatment facility, generally including waste 
segregation, cementation and compaction. 

 

• Disposal facility owned by the operator of monazite cracking 
plant, to store the yellow cake generated from the process in 1970s. 
The plant, closed down in 1994 and all the radioactive waste are 
disposed at the disposal facility (near surface facility, engineered 
type) 

 





WASTE MANGEMENT FACILITY 









NORM WASTE 

• In Malaysia, Technologically Enhanced Naturally Occurring Radioactive 

Materials (TENORM) are mainly found in scales and sludges from the oil 

and gas industries, thorium hydroxide from the processing of xenotime and 

monazite, and iron oxide and red gypsum from the processing of ilmenite. 

Other TENORM are tin slag produced from the smelting of tin, and 

ilmenite, zircon, and monazite produced from the processing of tin tailing 

(generically termed amang) 

 

• These unwanted materials containing TENORM have subsequently been 

called TENORM wastes. These activities are regulated and controlled by 

the Atomic Energy Licensing Act, 1984 (Act 304).  

 

• The licensing authority of the Act 304 is the Atomic Energy Licensing 

Board (AELB).  

 

 

 









Justification for regulatory control 

i. Activity concentration of naturally occurring radionuclides in the raw 
material and waste (Bq g-1)  

 Control limit (licensing) for NORM activities is based on the activity 
concentration of naturally occuring radionuclides in the raw material and waste 
generated. The Atomic Energy Licensing (Radioactive Waste Management) 
Regulations 2011, as well as, the IAEA Radiation Protection and Safety of 
Radiation Sources: International Basic Safety Standards, GSR Part 3 (2011) 
imposed the control limit for 40K and other naturally occuring radionuclides 
from 238U and 232Th decay series for 10 Bq g-1 and 1 Bq g-1 respectively.  

 

ii. Total Dose Rate (mSv yr-1)  

 Radiation Protection and Safety of Radiation Sources: International Basic Safety 
Standards, GSR Part 3 (2011) also imposed the dose to the individual from the 
activity concentration of radionuclides below the control limit are unlikely to 
exceed 1 mSv yr-1. 

 

iii. Dose limit used in the national and international standards  

 Act 304 and the ICRP 60 (1991) stated the annual dose limit to the members of 
the public is 1 mSv yr-1.  

 

 



 

CONTROL OF PROCESSING AND DISPOSAL OF MATERIALS 

CONTAINING NORM 





Radioactive waste management in 

University Malaya Medical Centre 

 In Medical, radioactive material are widely in use in diagnostic 

and therapeutic procedures. 

 

 Radioactive source commonly used in UMMC 

a) Sealed source - 1 Ci of Cs-137 (Blood Irridiator) – ½ life 30yrs 

                                  80 Gbq of Co-60 (HDR Brachytherapy) – ½ life 5yrs 

             15 mCi Co-57 flood source – ½ life 9month 

             Calibration sealed source (Cs137, Co57, Eu152,  

            Gd153,etc.) 

a) Unsealed source used for treatment and NM imaging 

 I-131, Tc-99m, Ytt-90, Cr-51, Ga-67 





Flow of Managing Radioactive waste 

Collection 
and 

Transfer 

Waste 
Treatment 

Waste 
Storage 

Waste 
Disposal 

Disposal :  Is consider if there is no intention to recycle or reuse the 

  radioactive waste in future 



3 Basic Principle 

Delay and 
Decay 

Dilute and 
Disperse 

Concentrate 
and Confine 

UMMC only apply Delay and Decay Principle due to the 

usage of short and medium half life radioactive unsealed 

source for diagnostic and treatment procedure. 

 

Eg: Tc99m (6.02hrs) & I-131 (8days) 



Radioactive 
Waste 

Gas Waste 

Liquid Waste 
Solid Waste 

Sharp material  

(syringe, bottle) and linen which 

is contaminate with radioactive 

source were stored in temporary 

storage room until passing 10 

half life @ <0.5µSv/hr 

 

(Tc99m - 60hrs, I131-80 days 

 

Liquid waste from radioiodine 

ward and nuclear medicine unit is 

flush into separate radioactive 

decay tank and keep for 90 days 

@ <0.5µSv/hr before discharge 

to normal septic tank 

 





Radioactive Decay Tank 

Radioactive waste from nuclear medicine unit and radioiodine ward 

need to be monitored before discharge to normal septic tank 







Disposal of Radioactive Sealed Source in UMMC 

• Notify MOH regarding radioactive sealed source disposal 

• Request permission for disposal of radioactive material according to 
the Act 304 from AELB 

• Proceed with disposal process after receiving approval letter from 
AELB 

• Inform RPO regarding disposal process 

• Contact the manufacturer of the radioactive sealed source to sent back 
the source to manufacturer or sent to RWMC 

• Inform MOH and AELB after complete disposal process  



THANK YOU 


