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1. Introduction

Radioactive wastes are classified for various purposes and at different levels. For the strategy purpose, the waste classification and relevant disposal strategy are regulated in the Radioactive Pollution Prevention and Control Act (the ACT 2003) [1]. In fact, as early as 1988, a specific standard was issued entitled “The Standard for Classification of Radioactive Wastes (GB9133-1988)” [2]. The GB9133-1988 was revised based on the IAEA’s safety guide “Classification of Radioactive” [3] and formed the revised version GB9133-1995 [4]. Both GB9133-1988 and GB9133-1995 were issued as national standards. Besides, the “Regulations for Radioactive Waste (GB14500-2002) [5]” introduces two waste streams into the regulatory regime, the NORM waste and the nuclear applications wastes (radioisotope utilizations and disused radioactive sources).  The nuclear application wastes are further classified according to the waste characteristics and processing approach [6]. One more document which should be mentioned when discussing waste classification is the revised “Regulations for Near Surface Disposal of Low-and-Intermediate Level Radioactive Waste (GB-9132-XXXX)”, in which the waste disposable in the near surface facilities are divided into Class A and Class B [7]. However, the revised version has not been approved yet.     

2. Classifications of radioactive wastes in the ACT

In the ACT, the wastes are classified according to their disposal options and the radioactive characteristics. Radioactive wastes are classified into surface facility disposable waste (Uranium (Thorium)/NORM waste), near surface disposable waste (low-and-intermediate level radioactive waste), geologically disposable waste (high level radioactive waste and Alpha waste), and the dischargeable waste (the gaseous and liquid waste). The following quotas from the ACT:

Article 37.
Tailings repositories shall be constructed for the storage and disposal of tailings produced during the operation of uranium, thorium and other radioactive mines; tailings repositories shall conform to radioactive contamination prevention and control requirements.
Article 40.
Gaseous and liquid radioactive waste discharged into the environment shall conform to State radioactive contamination prevention and control standards.
Article 43.
Low and medium level solid radioactive waste shall be sent for near surface disposal conforming to State regulations for the area.

High level solid radioactive waste shall be sent for centralized deep geological disposal.

Alpha waste shall be disposed of in accordance with the provisions of the previous paragraph.
3. Classifications of radioactive wastes in GB9133-1988 and GB9133-1995

The GB9133-1988 applied to all radioactive wastes arising from production, tests and treatment, storage, transportation, decommissioning and disposal. The lower limits was defined for each of the waste classes to separate radioactive waste from non-radioactive waste. In term of the physical forms of the waste streams, the wastes are classified into gaseous waste, liquid waste and solid wastes. Both gaseous waste and liquid waste are subdivided according to the level of radioactivity concentration. The solid waste is firstly divided into four types according to the half-lives, then further divided into different levels. 

 The GB9133-1995, which was revised based on the updated IAEA radioactive waste classification scheme [3]. Solid wastes are divided into high-level waste (HLW), long-lived low and intermediate-level waste (LILW-LL), short-lived low-and-intermediate-level waste (LILW-SL) and exempt waste (EW). Table 1 lists the major characteristics of each of the waste classes and links the waste classes to disposal approaches. Detailed limits for each of the class of the radioactive waste are given in table 2.
Table. 1 Typical characteristics of waste classes and the disposal options [3]

[image: image1.png]Waste classes

Typical characteristics

Disposal options

1. Exempt waste (EW)

2. Low and intermediate
level waste (LILW)

2.1. Short lived waste
(LILW-SL)

2.2. Long lived waste
(LILW-LL)

3. High level waste
(HLW)

Activity levels at or below clearance levels
given in Ref. [4], which are based on an
annual dose to members of the public of less
than 0.01 mSv

Activity levels above clearance levels given in
Ref. [4] and thermal power below about
2kW/m’

Restricted long lived radionuclide concentra-
tions (limitation of long lived alpha emitting

radionuclides to 4000 Bq/g in individual waste
packages and to an overall average of 400 Bq/g
per waste package); sec paragraphs 324 and 325

Long lived radionuclide concentrations exceed-
ing limitations for short lived waste

Thermal power above about 2kW/m® and long
lived radionuclide concentrations exceeding
limitations for short lived waste

No radiological
restrictions

Near surface or
geological
disposal facility

Geological
disposal facility

Geological
disposal facility





GB9133-1995 keeps the waste classification for the options, which is more concerned with operational safety, such as shielding and radiation protection to workers. 

4. Sub-classification of nuclear application waste in the Rule

In the rule, the radioactive wastes are subdivided according to the half-lives, waste forms. According to half-lives of the radionuclides contained in the wastes the radioactive wastes are classified into three categories: short half-lived waste (T1/2 ( 60d), medium half-lived waste (60d < T1/2 ( 5.3a), and long half-lived waste (T1/2 > 5.3a). 

The radioactive wastes include six types: (1) Contaminated materials (metals and non-metals) and protection items; (2) Contaminated tools and equipment; (3) Solidified waste forms of miscellaneous low level radioactive liquids; (4) Animal carcasses and excreta; (5) Spent radiation sources; and (6) Organic scintillation liquids containing radionuclides more than 37 Bq/L.

Table. 2 Waste classification limits

	
	Waste
	Radioactivity Level

	Gas
	LLG
	A ( 4x107Bq/m3

	
	ILG
	A > 4x107Bq/m3

	Liquid
	LLL
	A ( 4x106Bq/L

	
	ILW
	4x106Bq/L < A ( 4x1010Bq/L

	
	HLW
	A > 4x1010Bq/L

	Solid
	
	Radioactivity limits (A, Bq/kg)
	Thermal capacity （kW/m3）

	
	
	 t ( 60d
	60d < t ( 5a
	5a < t ( 30a
	30a < t
	

	
	HLW
	
	
	A > 4(1011
	A > 4(1010
	> 2

	
	ILW
	A > 4(106
	4(106<A(4(1011
	4(106<A(4(1010
	( 2

	
	LLW
	 A ( 4(106
	

	
	( Waste
	radioactivity greater than 4(106 Bq/kg for ( emitter half-life longer than 30a

	Exempted waste
	waste with very limited radioactive material that the effective dose for any member of the public is less than 10(Sv, the collective effective dose committed by one year is no more than 1 man·Sv


5. Some Other Issues Concerned

5.1 Very-Low-Level Radioactive Waste

The GB9133-1995, defining classification of radioactive waste, which was revised based on the updated IAEA radioactive waste classification scheme. As shown in Figure 1, solid wastes are divided into high-level waste (HLW), long-lived low and intermediate-level waste (LILW-LL), short-lived low-and-intermediate-level waste (LILW-SL) and exempt waste (EW). However, due to difficulty of near-surface disposal of LILW and rapidly growing of disposal cost, review of current radioactive waste classification scheme has come to the topics list. Large amount of radioactive waste contaminated by short lived radionuclides are generated in the application of radioisotopes. Experience abroad shows that a big quantity of radioactive waste containing very low radioactivity may be produced too. Therefore, some of waste should be reclassified as very-low-level radioactive waste, which is lower part of the low-level radioactive waste. 

Problem is where the boundary line should be and the way of disposal. Different countries have different definitions. So far there is no generally agreed concept yet.
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Figure 1. Radioactive waste classification system

5.2 Disposal of Disused Radioactive Sources

At present, disused radiation sources are required to be sent to storage by generators to the designated storage facilities. Such storage facilities are constructed on provincial basis. Now, there are twenty five storage facilities available across the country. As described previously, two near-surface disposal facilities are built up but no radioactive sources are acceptable according to current license authorization.

Currently tens of thousands of disused radioactive sources have been accumulated, though most of the sources are in storage of the designated storage facilities, there may pose significant potential risk. 

To find a solution which meet eventual safety, firstly, the disused radioactive sources shall be included in the radioactive waste classification scheme in figure 1. In addition, a quantitative criteria shall also need be developed based on safety assessment and with consideration of risk perception of disused source disposal.

6. Summary

Current radioactive waste classification system at different regulatory levels and for various purposes. Further modification should make the system simple, transparent, and easy to use.

Growing concern with new waste stream, like VLLW and disused radioactive sources, challenges the current classification system. The new waste stream should be incorporated into the waste classification system based on upper level law and regulations.
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