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The entire contents of this appendix are copied from the Department of Physic’s own HSE handbook, document code A-105: 
1 Objective 
The objective of the following procedures is to ensure that packaging and transport of isotopic waste complies with existing safety standards and regulations. 

2 Scope 
The procedure includes: 

• The sorting of radioactive waste 

• Approved discharge/emission levels for radioactive isotopes 

• How to start the process 

• Packaging of radioactive waste 

• Filling in the consignment note 

• Filling in appendix for the consignment note 

• Filling in the transport accident card 

• Filling in the hazard warning notice 

• ”Type A” labelling 

The procedure is only to be conducted by the person responsible for the isotope waste storage room DU4-174 (in the Science building) or his/her deputy.

3 Background 
3.1 The sorting of radioactive waste 
Radiation properties: 
Because different substances require different shielding, the waste can be separated according to the properties of the radiation (α-, pure β and γ emitters). 

Half-life: 
Waste with a half-life shorter than 3 months must be put into yellow waste containers and stored in room DU4 -174 in the Science building, pending the activity to fall below the limits for legal discharge/emission (generally 10 half-lives). Subsequently, the waste can be disposed of as ordinary waste, or deposited as other special wastes. See section 3.2, ”Approved discharge/emission of radioactive isotopes”. 

Waste with a half-life longer than 3 months must not be put in the same plastic container as waste with a shorter half-life, because the waste will be transported to the Institute for Energy Technology at Kjeller. Pending shipment of the waste to the Institute for Energy Technology, it is to be stored in room DU4-174. 

More than one isotope: 
If the waste contains more than one isotope, the waste must be collected in a plastic container designed for the isotope with the longest half-life. 

Pathological waste: 
Pathological waste containing long half-life radioactivity must be stored in a freezer locally on the premises where it was produced for up to 10 half-lives, or until the activity has fallen below the legal discharge/emission limits, whereupon it is to be treated as regular hazardous waste. 

3.2 Permitted discharge/emission of radioactive isotopes 
Waste consisting of the isotopes/amounts of radioactivity quoted below can be disposed of without being defined as radioactive waste unless the waste also contains other hazardous chemical substances. If a department exceeds the legal amounts per day or month the waste must never be poured out over a period of time; it must be collected for safe depositing as required by the regulations. 

This means that isotopic waste is defined as non-radioactive provided that the amount of activity is below the number quoted below. Liquid waste can therefore be discharged into the disposal sink. Preferably, a designated sink labelled with radioactive contamination danger should be used for this purpose. Mix the low-activity waste with at least 1 litre of water. Flush with copious amounts of water before and after the discharge. Solid waste with corresponding amounts of activity can be disposed of in containers for risk waste (yellow plastic containers).

	Radiological toxicity 
	Max. discharge per month 
	Max. discharge per day 

	1. Very high (not relevant in the university, as such toxicities are not permitted in any of its activities) 
	0.4 MBq
	0.04MBq

	2. High 125I, 137Cs, 45Ca, 35Sr, 51Cr 
	4 MBq
	0.4 MBq

	3. Medium 14C, 32P, 33P, 
	40 MBq
	4 MBq

	2. Low 3H 
	400 MBq
	40 MBq 


4 Equipment 
4.1 Forms 
Forms, descriptions of procedures and other information will be stored in a binder labelled ”Registration of radioactive waste DU4-174”. This binder must be in the possession of the person responsible for room DU4-174, the storage room for radioactive waste. 

• Completed forms for the storing of radioactive waste 

• Requisition for shipment, treatment and storing of radioactive materials 

• Consignment note 

• Appendix for consignment note 

• Transport accident card 

• Hazard warning notice 

• ”Type A” labelling 

5 Procedure 
5.1 How to start the process 
Radioactive waste must be transported the Institute for Energy Technology at Kjeller, where our contact person is Trond Eivind Bøe: 

Trond Eivind Bøe

Section Head Radioactive Waste 

Dept. of Environmental Technology 

trondeb@ife.no
Phone: +47 63806000/6294 

Fax: +47 63825262 

Mobile +47 90020450 

http: www.ife.no
1. Fill in the requisition (A_avfalls rekvisisjondokument.doc) [radioactive waste requisition document]. 

2. Send the requisition (email, fax, letter) to Trond Bøe, the Institute for Energy Technology at Kjeller [Institutt for Energiteknikk på Kjeller (IFE), v/ Trond Bøe]. Phone when the papers are likely to have arrived, and ask if the substances can be sent off. 

3. Ask to be sent a transportation accident card and a consignment note (unless you are already in possession of such yourself). 

4. Trays are found in different sizes; ask if the Institute for Energy Technology can send a suitable tray if we do not have one in stock. 

5. Contact Lorents Stenseth at Børstad Transport A/S, tel. no. 74 83 40 00. The firm has drivers who are certified to transport class 7 radioactive waste. 

6. Arrange the price of the transport and the time for the goods to be collected. 

7. Package the waste and fill in the documents as directed in the next sections. 

5.2 Packaging of radioactive waste 
1. Put on protective gloves and a lead protective coat. 

2. Remember to attach the dosimeter hanging inside the storage room to the breast pocket of the protective coat. 

3. Place a 200 L tray on a pallet. 

4. Package the waste in such a manner that leakage is not possible. 

· Put an absorbent substance around the jug; enough to absorb the entire contents in the event of leakage. 

· Pack tightly with a shock-absorbing material. 

· Secure the sealing fasteners tightly. 

5. Use a trolley jack to move the tray to the storage room for liquid nitrogen (DU4-198). Weigh the tray. Move the tray back for storage until it can be collected. 

6. Measure the total radiation exposure immediately next to the tray (check the entire surface to ensure that you are measuring next to the strongest source). Remember to measure at the top and bottom of the tray. The result is used as a basis for determining the category of the package to see which hazard-warning label to use. 

7. Measure and find the highest surface dose rate (mSv/h) at a distance of one metre from the tray. The result is used to calculate the Ti count (see chapter 5.3.2). Remember to measure the top and bottom of the tray. 

8. When you are done, discard the used gloves and replace the dosimeter and the lead protective coat. 

9. Check yourself with a GM counter to ascertain that you have not been contaminated. 

5.3 Filling in the consignment note 
(See appendix A_fraktbrev.doc [radioactive consignment note]) 

1. Fill in your name and the address of the department under points 1-3. 

2. Fill in the sender’s customer number (13987) at the transport firm (Børstad Transport A/S) under point 15. 

3. Fill in the recipient’s customer number (not in existence as of today) at the transporting firm (Børstad Transport A/S) under point 23. 

4. Fill in the number of items under point 34. 

5. Fill in under point: Steel tray – radioactive waste, see appendix. 

6. Fill in gross weight under point 36. 

7. Fill in under point 37: 200 l (largest tray) 

5.3.1 Package categories 
	Conditions 

	Transport index (Ti) 
	Highest level of radiation anywhere on the outer surface 
	Category 

	0 a/ 
	Not above 0.005 mSv/h 
	I-WHITE 

	Above 0, but not above 1 a/ 
	Above 0.005 mSv/h, but not above 0.5 mSv/h 
	II-YELLOW 

	Above 1, but not above 10 
	Above 0.5 mSv/h, but not above 2 mSv/h 
	III-YELLOW 

	Above 10 
	Above 2 mSv/h, but not above 10 mSv/h 
	III-YELLOW b/ 


Table 1 The table is used to calculate the transport category on the basis of the highest level of radiation immediately next to the surface of the transport packaging, and at a distance of 1 metre from it. Source: ADR/RID book [in Norwegian, page 257] 
5.3.2 Calculation of TI 
Calculating the transport index according to the ADR definition: 

Measure the highest radiation level (mSv/h) at a distance of one metre from the outer surface of the packaging, and multiply by 100. 

E.g.: Laborel counter 4 μSv/h at a distance of one metre. 

4 μSv/h = 0.004 mSv/h x 100 = 0.4 Ti 

(Or divide directly by 10; 4 μSv/h ÷ 10 = 0.4 Ti) 

5.4 Filling in the appendix for the consignment note 
On the basis of the forms submitted by the users (A_fraktbrev_vedlegg [radioactive consignment note]), fill in a form quoting the different sources of radiation and the activity level in becquerel (Bq). 

5.5 Filling in the transport accident card 
You can get transport accident cards from the Institute for Energy Technology; see example (A_transportuhellskort [radioactive transport accident card]). The cards are red. 

1. Fill in under product name: “Various radioactive waste, UN 2915, see consignment note appendix”. 

2. Fill in chemical form: tick as appropriate. 

5.6 Filling in the hazard warning notice 
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Figure 1. This is an example of a hazard warning notice class II YELLOW. Available as adhesive stickers from the Institute for Energy Technology. 
1. Fill in the most dominant gamma-emitting radioactive source and its estimated activity. 

2. Stick two hazard warning labels onto the packaging, one on each side of the tray. 

5.7 “Type A” labelling 
1. In addition to the transport accident card the packaging must be labelled with stickers containing the words “Type A”. 

2. Attach two adhesive ”Type A” labels to each side of the tray. 


[image: image2.png]Type A




”Type A” is international marking used for shipment 
5.8 Collection of the waste 
1. Phone Børstad Transport AS (tel. 74 83 40 00). 

2. Make arrangements for the goods to be collected. 

6 References 
Appendices: 
1. A_avfalls rekvisisjondokument.doc [radioactive waste requisition document]

2. A_fraktbrev.doc [radioactive consignment note]

3. A_transportuhellskort.doc [radioactive transport accident card]

4. A_fraktbrev_vedlegg [radioactive consignment note, appendix]

[Book in Norwegian on ADR/RID:] Direktoratet for brann- og eksplosjonsvern i samarbeid med Elanders forlag: ADR/RID : veg-/jernbanetransport av farlig gods, forskrift om landtransport av farlig gods, europeisk avtale om internasjonal veg -/jernbanetransport av farlig gods (ADR/RID) med veiledning og nasjonale tilpasninger. 2005 

IAEA.org International Atomic Energy Agency 
IAEA publications 

http://www-pub.iaea.org/MTCD/publications/publications.asp 
Regulations for the Safe Transport of Radioactive Material, 2005 Edition Safety Requirements 

Safety Standards Series No. TS-R-1 (ST-1, Revised) STI/PUB/1098, 220 pp.; 7 figures; 2000, ISBN 92-0-100500-8 

IAEA Safety Standards – for protecting people and the environment 
Assessment of Occupational Exposure Due to Intakes of Radionuclides: Safety Guide 

Safety Standards Series No. RS-G-1.2 STI/PUB/1077, 85 pp.; 7 figures; 1999, ISBN 92-0-101999-8. 

Occupational Radiation Protection: Safety Guide 

Safety Standards Series No. RS-G-1.1 STI/PUB/1081, 73 pp.; 2 figures; 1999, ISBN 92-0-102299-9 

Assessment of Occupational Exposure Due to External Sources of Radiation: Safety Guide Safety Standards Series No. RS-G-1.3 STI/PUB/1076, 89 pp.; 5 figures; 1999,ISBN 92-0-101799-5 

Regulatory Control of Radioactive Discharges to the Environment: Safety Guide Safety Standards Series No. WS-G-2.3 STI/PUB/1088, 43 pp.; 3 figures; 2000, ISBN 92-0-100100-1 
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