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SUMMARY

There are thousands of obsolete radium sources all over the world.

But these are a threat to health and environment in many developing

countries because of improperly storing and insufficient regulations

related to the safe conditioning of spent sources.

The long half-life of radium makes it necessary to eventually dispose

of the sources in deep geological repositories. However, these will not be

available for many years to come. In order to avoid accidents that can

arise from improper storage, it is necessary to collect the sources and

condition them for safe storage until disposal can be made.

IAEA's programme for safe conditioning of spent radium sources has

been used to assist developing countries in their effort to condition

radium sources and render them safe for storage.

IAEA's approach is the type that the team composed of member

states' experts will be dispatched to assist the desired countries.

This report is intended to consider the general information, manpower

requirements and their qualifications, role of organizations, and

operational requirements including materials, consumables and equipments

for safe conditioning of spent radium sources in IAEA's programme.
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Table 1. Work Plan for the Conditioning of Spent Radium Sources

in the Country (d-d/m/y)

T a s k i s / j •.'.•; :i:.v.-.":

Approval of the plan

Agreements among

IAEA, Country and

Korea

Source characterization

/inventory

Preparation of

infrastructure

Experts recruitment
and material
procurement

Prepareation of
capsules and Shielding
devices & equipment

Shipment of equipment

& tools

Conf. of equipment
Arriv. & travel

Preparation of drums

Radium sources

conditiong

Equipment maintenance

Report

Responsible

IAEA/Country

/Team

IAEA

Country

Country

IAEA

IAEA/Team

IAEA/Team

Country/IAEA
/Team

Country/Team

IAEA/Team

Country/Team

IAEA/Team

April

X>

x>

x>

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

May

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

X

XX

XX

XX

XX

June

XX

X XX

July

XX

X

X

August

X X

X X

X

Septan
ber

X X
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Photo 1. Stainless Steel Capsules
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Photo 2. Lead Shielding Devices
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Photo 3. Drum with a Concrete Liner

- 28 -



Photo 4. Specification Statement of Radioactive Material
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Photo 5. Scene of the Welding
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Photo 6. Leak Tester
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: 1999. 11. 22 ~ 12. 3

: 1,899 mg (70.8 GBq), 408f@

Package

No.

JAM-01

JAM-02

JAM-03

JAM-04

Table 2.

Shield

No.

Bl.l

B1.2

B2.1

B2.2

Conditioning

Activity

mg

569

302

586

442

GBq

21.3

11.4

21.7

16.4

Result of Spent Ra in Jamaica

Number

of sources

174

50

42

142

Lead shield

dose rate

(ft Sv/h)

2,700

1,700

2,800

2,500

Package

dose rate

(ft Sv/h)

600

150

310

400

(1)

(2)

(3) jgsn-tsi
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Photo 7. Receiving Zone

Photo 8. Typical Layout of the Transfer Zone
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Photo 9(a). Welding Zone - a front view

Photo 9(b). Welding Zone - a top view
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Photo 10(a). Leak Testing Zone - a front view

Photo 10(b). Leak Testing Zone - a top view
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Fig. 6. Spent Sealed Source Package
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- 63 -



I

320

40

S20

Fig. 9. Movable Trolley

- 64 -



4)

(2) ^ ^ mm

TIG mmm^ IO~I6OA, H

^ SW-30 S ^

8#, i t # 3/32" , 60° QW tip-si

- 65 -



& (negative electrodeH ItSES. tytf-ZL, 30A°1M 50A

^ ^ l 3/4" ^-ffi, 3mm 110mm 1̂ AISI 304

^ ^ handbook^

3mm i

l ) y

- 66 -



2) Spot

120° 3 fti

120°

^-S, 380°

i - spot 4-B-

IP 20°

4)

5)

2), 3) ^ 4)3

6)

-i:

(3)

SI 4. 6.4.(1), 6.4.(2) ^ 6.4.(4)o)l I f S 3 SM

- 67 -



(4) mm ̂  imtm.
* 700kg

• TIG

- 68 -



M% m 50mg

&J 1.85GBq(50mCiH

lm tfei'iofl^ 0.57mSv/h(57mR/h)^]4.

# ^ ^ € # 4^1 ^ - S l ^ l & & 4 £ lm^ 'H^ ^«: o l 0.57mSv/h

7}-

2)

Ra226 50mg(1.85GBq)

>o)i

500mg(18GBq)

20mSv/hl- j@ji *M

2mSv/hl- ®

- 69 -



tt

3)

. Stofl>H I S t

(4)

(7\)

fe- ISO 997815] m m 226Ra

g'MS 5cm JUJh

- 70 -



1031 desiccator0!] S

M°-3- desiccator

^ ^ ft

2 2 6 R a

(2) mm

2)

it mmm, ̂ ^ i^

Basic

- 71 -



i

Flange with rubber
O-rir>g^ 3-4 mm -<•!
{for leak tightness)
"same thickness
ascover"

Pfexiglas
desiccator

6-8 mm

t
k Opening to the vacuum
T pump det 1-1

Plexigtes cover
(disk, p 240 mm)

Glycol approximate level

2 mm

rubber gasket

<- 160 mm

Fig. 10. Desiccator



Safety Standards(BSS)^

h o o d

At f̂e-

(3) M

(7}-)

- GM probe

50cm

#•§-



(4)

• Dry wipe

(4) - RP-1

(4)

(5)

27k

l-̂ fl tfltt 2-4^^-i-

RP-2

- 74 -



lm

A = iSWO.825, 0.5mm d̂ fe

A = HSW0.78, 1.0mm

-B: R/hr

(6) RP-3

(71-)

l )

2)

3)

4)

5)

6)

7)

8)

9)

4 sa^

- 75 -



(4)

2)

3)

(7) mpk mm. RP-4

(7» S^tJ^fe

2)

3) ?§&•§• !5

4) iHil̂ ol 4

5)

probe* . fi, 3.

1) i i i i lS l - Effi

2) 10cm x 10cm

3) 1 1 ^

4)

5)

6)

& fk

- 76 -



(8) M Efelfe RP-5

(A) mn
1) #4

2) ^nw
SB&

(M-)

2) 4

3) ^

4) tt ^ ^ f e ^ .

7. i

- 77 -



IT0! hard copyM- magnetic media)^

5̂ 1

8. m

- 78 -



Q nfl .o.
T3 5.

°i\ #7]

n] 7V*1

mm*):
A ^fe4fe

r -i

IAEA^

- 79 -



Table 3. Source Information Form

Part 1 : Information on Source

(one information sheet is required for each source)

File Identification Number (Detailed Records) :

Identification number of source (if any) :

Type : Dimensions "• Activity

Name of last keeper : Address of last keeper

Source integrity :

Part 2 : Encapsulation

Identification number of capsule :

Total radium activity (weight) in capsule Date :

Number of source(s) in capsule :

Type of leak test applied :

Re-encapsulation required (yes/no) :

Pass/fail :
New capsule ID No.

Part 3 • Lead shielding (optional)

Position of capsule in shielding : Total number of capsules in shielding

Part 4 :

Identification Number :

Contact dose rate :

Position of drum in store

Storage Drum and Interim Storage

Dose

Date

rate at lm from

of loading :

surface :

Part 5 : General Details

Place of conditioning :

Responsible Conditioner :

Date of conditioning :

Signature of Responsible Conditioner :
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Table 4. Capsule and Package Information Forms

CAPSULE INFORMATION FORM

Packaging

ID

Shielding

ED

Capsule

ID

Hole in

shielding

0
1
2
3
4
5
6
7
8
9

TOTAL ACTIVITY

Activity

mg GBq
Measuring

date

Packaging

ID

Shielding

ID

Capsule

ID

Hole in

shielding

0
1
2
3
4
5
6
7
8
9

TOTAL ACTIVITY

Activity

mg GBq
Measuring

date

PACKAGE INFORMATION FORM

Package ID
Surface dose rate

(/tSv/h)

lm distance dose

rate (jaSv/h)

Measuring

date
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Table 5. Dosimetry Report Form

EXTERNAL INDIVIDUAL DOSIMETRY REPORT

Name

Dose (mSv)

Operation in
Accumulated

(last 12 months) ll>

(1) Annual limit : for workers : 50mSv

FINGER DOSIMETRY REPORT

Name Dose (mSv)

Right hand

Left hand

Right hand

Left hand

Right hand

Left hand

Right hand

Left hand

Right hand

Left hand

Right hand

Left hand
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