
Specific training in Radiation Protection for workers in the scrap metal 
recycling industry in Spain. 
CORREA SÁINZ Cristina*, ORTIZ RAMIS Teresa*, PINILLA MATOS José Luis 
**, FUENTES FUENTES Luis**, GONZÁLEZ Corral Oscar***  
* ENRESA. Madrid. SPAIN 
** ENRESA. Centro de Almacenamiento El Cabril. Córdoba. SPAIN 
*** AdQ. Madrid. SPAIN 
 
1.- INTRODUCTION 
 
Spain has a system to monitor the presence of radioactive material in 
installations which process metal scrap, whether these are recovery, 
foundry and steel companies. This system is called the “Spanish protocol 
for the radiological surveillance of metal materials” and is an agreement 
between the Spanish Government and the companies of the sector. Its 
objective is to establish surveillance and control system to prevent risks 
which could arise from the presence of radioactive material in metal 
scrap and in products resulting from its processing. 
 
All signatories of the Protocol have certain commitments. Enresa is the 
National Company for Radioactive Waste and its function is to manage 
radioactive waste in Spain. 
As a signatory of the Protocol, Enresa assumed the following 
commitments:  

• Collaborate in training plans for technicians who are responsible if 
radioactive material is detected  

• Collaborate in training and publicity campaigns for radiological 
protection for the employees of companies in the sector of 
reprocessing and smelting metal.  

 
2.- TRAINING PROGRAMME  
 
The radiation surveillance system in metal processing installations 
consists of detection devices located at the entrance of the scrap to the 
facilities and in various areas of the installation where the material is 
processed. The detection system is managed by personnel trained in 
equipment use, in associated risks and in the response to the presence of 
radioactive material.  
 
The surveillance and control systems of the signatories of the protocol, 
utilise different types of detection instruments depending on the extent 
and the process which is applied in these companies: 
 
 Radiation portal monitors, located at the entrance and exit of the 

plants, to detect radiation in shipments of metal materials. 
 Portable radiation detector, for detailed inspection of shipments 

where radiation has been detected or for use in smaller recovery 
centres where metal material is not shredded. 



 System for gamma spectrometry analysis of samples taken during 
the process to guarantee that products are free of radioactive 
material 

 Radiation detectors mounted in other parts of the facility, for 
example inside scrap metal grapples. 

 
The Protocol has established that if radioactivity is detected when the 
metal material arrives, initial intervention will be carried out by 
installation workers. As far as specialised intervention on discovering 
radioactivity is concerned, and which is dependent on the radiological 
characterisation of the material, this can be carried out by employees of 
the plants or by a company specialised in radiological protection and 
authorised by the Nuclear Safety Council (CSN), the Spanish authority in 
this field.  In Spain these companies are called “Technical Units for 
Radiological Protection” (UTPRs). Only a UTPR will carry out 
decontamination and recovery if an incident occurs because radioactive 
material has been processed (smelting, shredding etc.). 
When the Protocol came into force in Spain (1998) and the need for 
training was analysed, a series of four seminars for basic training was 
initially offered. With the experience acquired from these beginnings, 
two types of courses have been developed: 
 

- Basic course aimed at personnel for initial intervention: these 
workers receive the detection alarm, initiate protection 
measures and follow established reporting procedures.  

- Advanced course on identification and quantification of 
radioactive material; aimed at more specialised personnel who 
operate detection equipment and take decisions on subsequent 
actions with regard to radioactive material.  

 
CSN and the Centre of Energy, Environmental and Technological 
Investigations (CIEMAT) participate in the advanced course, which is held 
in CIEMAT facilities. 
 
Furthermore, the Protocol has established that awareness measures will 
be directed at all employees of the scrap metal recycling industry to 
encourage the prevention of risks arising from the presence of 
radioactive material in scrap. 
 
From 1998 until 2005 14 courses were held as follows: 
- 4 introductory basic seminars 
- 7 basic courses. 
- 4 advanced courses 
 
The publicity measures have consisted of creating a poster and a leaflet 
which include photographs of detected material so that the workers can 
familiarise themselves with the appearance of these materials, useful 
telephone numbers, some basic concepts in the use of radioactive 
materials, the Protocol, and the process to follow in the case of 
detection. This material has been edited by CSN and developed in 



collaboration with Enresa, UNESID (Association of Steel Companies) and 
FER (Spanish Recovery Federation). It has been distributed to the 
companies of the sector, is included in training courses and can be 
ordered from CSN. 
 
2.1. Basic course on radioactivity and radiation measurement. 
 
The objective of the course is to impart basic knowledge on sources of 
ionising radiation, radiological risks, and surveillance and control 
measures relating to ionising radiation. It is aimed at personnel 
responsible for primary surveillance and control measures when 
radioactive material is detected in scrap, as well as following the 
established reporting procedure. 
 
The course consists of 13 lectures held over 2 days, with theory classes (8 
h), 2 practical classes (4 h) and a workshop (1 h) at the end of the course 
where the participants air any problems and issues they may face and 
possible solutions on the basis of participants experience are given. 
 
The first practical class concentrates on the use of portable equipment to 
detect radiation and which is widely used in this field. The objective is 
two-fold: on the one hand, the aim is to localise radioactive material in a 
shipment where its possible presence has been detected by the radiation 
portal monitor; and on the other hand to evaluate the radiological risk of 
the material which has been detected.  In this class, in addition to using 
equipment with different types of detectors, the participants bring their 
own equipment for the practical exercises. These consist of knowing the 
characteristics and qualities of each type of portable detector and in 
localising a small radioactive source using their own equipment.  
 
The second practical class is held in an installation which is equipped 
with a radiation portal monitor. The class consists in analysing the 
function parameters for the equipment, seeing how it works, carrying out 
some trials with a vehicle to set off alarms and interpreting the results. 
The objective of this exercise is that the workers at the control stations 
of these equipments, shall have a basic knowledge of how it functions, 
how to interpret the results of the measurements and know the correct 
reporting process relevant to each case. 
 
The course programme is as follows: 
 
1.  Introduction to issues (2 h) 

Subject 1: Regulatory surveillance system. Legal aspects. 
Management of radioactive waste (1 h) 

Subject 2: Specific issues related to the presence of radioactive 
material in scrap metal. Protocol and resolution on 
intervention and obligations (0.5 h).  

Subject 3: Incidents in Spain (0.5 h) 

2.  Basic Concepts (4 h) 



Subject 4: Ionising radiation: natural and artificial radiation. 
 The atom: the periodic table. Radioactivity: radioactive 

isotopes (1/2 h)  
Subject 5: Radiological magnitude and units. Examples. (1/2 h) 
Subject 6: Surveillance and measurement of radiation. Detectors. 

Spectrometry. 
 Monitoring equipment of radiation and contamination (1 h)  
Subject 7: Applications of ionising radiation: equipment, materials 

and sources. 
 Radioactive waste (1 h) 
Subject 8: Radiological risk: effect on health (1/2 h) 
 Basic principles of radiological protection. 
 Protection against specific risks: irradiation and 

contamination. 
 Operative radiological protection (1/2 h) 

3.  Specific Concepts (2 h) 
Subject 9: Surveillance and control: Radiation portal monitors. 
 Alarm settings (1 h)  
Subject 10: Intervention in the case of detection. Localisation, 

segregation and conditioning. Final disposal of materials (1 
h) 

 
Practical sessions: Utilisation of equipment for measuring radiation 

and contamination  
 (4 h) 

P1 Surveillance and measurement of radiation: Radiation and 
contamination monitors (2 h) 
P2 Surveillance and measurement of radiation: radiation 
portal monitors (2 h)  

Colloquium: Practical experience (1 h). 
 
2.2.- Advanced Course on Identification and Quantification of Radioactive 
Material  
 
The objective is to transmit theoretical and practical knowledge on 
surveillance and control measures for radioactive material, and to 
introduce the techniques of identification, segregation, qualitative and 
quantitative characterisation, as well as conditioning of radioactive 
sources and materials which can occur in companies in the scrap recycling 
sector.  
 
The course lasts five days and a total of 26 hours, with 18 hours of 
theory and 8 hours of practical classes.  
 
The practical classes concentrate primarily on using portable equipment 
for localising radioactive material, and equipment for radiological 
characterisation based on gamma spectrometry both for use in the 
laboratory as well as portable devices.  
 



With regard to the theoretical classes the greater part is devoted to 
detection and measurement of radiation, although with a primarily 
technical emphasis on the utilisation of spectrometry equipment to 
identify isotopes and quantify activity in radioactive material.  
 
The programme consists of the following modules:  
 
1.- Introduction to issues (2 h) 

Subject 1.  Radioactive materials. The regulatory control system. 
Legal aspects and management of radioactive waste. (1 h) 

Subject 2.  Specific issues of the presence of radioactive material in 
scrap. Protocol and legislation on intervention and 
obligations. (1 h) 

2.- Detection and measuring of radiation (9 h) 
Subject 3.  Interaction of radiation with material. Radiation detection. 

(1 h) 
Subject 4.  Spectrometry techniques to identify radionuclide. (2 h) 
Subject 5.  Qualitative analysis. Identification. (1.5 h) 
Subject 6.  Quantitative analysis. Reference sources. (1.5 h) 
Subject 7.  Statistics. Uncertainty in measurement. (1 h) 
Subject 8.  Detection system for localisation, identification and 

characterisation of radioactive material and its application 
in the metal industry. (2 h) 

3.-Practical aspects (3.5 h) 
Subject 9.   Radiological protection. (1 h.)  
Subject 10.  Conditioning of radioactive materials and 

radiation sources. (1 h) 
Subject 11.  Incidents of radiation source smelting. Lessons 

learned. (1.5 h)  
 
Seminars (4 h) 
 
Seminar I:  Calculation of activity in radioactive materials. (2 h.) 
Seminar II:  Response. Practical cases. (1.5 h.)  
 
Practical training (8 h.) 
 
Practical course 1: Statistics. Factors which influence measurements: 

distance, time and shielding. (2 h.) 
Practical course 2: Gamma spectrometry. Calibration in energy and 

efficiencies. Calculation of activity with INa detector 
(2 h.). 

Practical course 3: Utilising of own equipment. Localisation of radioactive 
material. (2 h) 

Practical course 4: Utilising own equipment. Identification of radioactive 
material.  (2 h) 

 
3.- ANALYSIS OF EXPERIENCE ACQUIRED  
 



In all the courses a survey is made among the participants to evaluate, 
from their point of view, the programme of courses as well as 
pedagogical aspects. Table 1 shows the number of participants per type 
of course, date and type of industry and overall evaluation of the course. 
Table 2 shows the survey conducted at the end of the basic course.  
 
In all courses the overall evaluation was very good and various 
suggestions were put forward by the participants to be incorporated in 
following courses. It should be said that in all courses the participants 
stated in general that they had acquired a good level of knowledge which 
could be applied to their future work.  
 
The initial seminars were elaborated in collaboration with CSN and 
CIEMAT and were held during the first few years (1998-2001) in the 
facilities of CIEMAT in Madrid. These facilities offer laboratories and 
equipment for measuring radiation. The seminars lasted approximately 
as long as the basic courses listed in the previous section. In some cases 
they had a similar emphasis to the Basic Course while in others they 
concentrated on radiological characterisation of radioactive material. On 
the basis of the opinions and experience gathered from these surveys, 
two courses were developed which now form part of the current 
programme. In both cases the request for a practical emphasis was 
always foremost.   
 
The Basic Course was later held in various areas in Spain where there 
were a minimum number of participants and an installation with a 
radiation portal monitor to carry out the practical exercises. The 
advanced course, given its length and requirements for equipment and 
instructors, is still held at CIEMAT (Madrid). 
 
Within the industry sector, the Basic Course is the one which is the most 
popular for various reasons. This course, lasting two days, is held in the 
areas where the industries are primarily located and has the most 
practical character from the point of view of the initial interventions 
(localisation and segregation of radioactive material), which are always 
carried out by workers of the facility. The process of radiological 
characterisation can be carried out by an external company which can be 
a UTPR, or as often happens can be performed by one or two technicians 
of the facility who have been suitably trained. The advanced course is 
designed for personnel with a higher level of technical knowledge; 
nevertheless it must be remembered that this is not a sector specialised 
in the radiological field and therefore a course with these characteristics 
is always more difficult for these companies.  
 
Generally speaking, the practical classes utilising the participants’ own 
portable equipment and with the radiation portal monitor are very 
popular since they are very useful and can be applied in situations which 
arise everyday at the workplace. 
For the future it is intended to continue with the basic course, since there 
are always new employees in companies, and a new type of refresher 



course is being elaborated for workers who are already carrying out the 
tasks of localisation, segregation and possible characterisation of 
radioactive material. The advanced course will be held every two years 
as a minimum and whenever there is a request for it from the industry 
with a minimum number of participants.  
 
4.- SUMMARY AND CONCLUSIONS 
 
Enresa, as signatory of the Spanish Protocol on radiological surveillance 
of metal materials, collaborates in the training programme for workers in 
the metal recycling sector.  
 
Since 1998 a total of 16 training courses have been held with a total of 
332 workers from smelting and recovery companies. Furthermore 
information and publicity campaigns have been held for employees in the 
metal industry.  
 
Two types of courses are held: a Basic Course directed at first responders 
and an specialised Advanced Course concentrating on radiological 
characterisation of detected material. 
 
The evaluation of the courses by the participants has always been very 
positive, with the Basic Course being more popular. The practical classes 
are very much appreciated by the participants.  
 
In the future the Basic Course will be held once or twice per year, 
according to demand, and the Advanced Course will be held every two 
years as a minimum and always providing there is a minimum number of 
participants. Refresher courses for workers who are already carrying out 
the tasks of localisation, segregation and characterisation of radioactive 
material are also planned.  
 
 



course date 
steel 

works and
foundries

metal 
recovery 
plants 

others total 
overall 

satisfaction 
survey 

oct-98 62 16   78 very good 

nov-99 1 2 16 19 very good 

apr-01 13 7 1 21 very good 
INTRODUCTORY

jun-01 15 5 0 20 very good 

jul-04 18 4   22 very good 

sep-04 21 8   29 very good 

oct-04 10 6 0 16 very good 

feb-05 13 5   18 very good 

apr-05   17   17 very good 

apr-05 2 28   30 very good 

BASIC 

oct-05 14     14 very good 

jun-01 6 3 5 14 very good 

jul-04 11   0 11 very good 

oct-04 2 8   10 very good 
ADVANCED 

jun-05 5 8   13 very good 

  193 117 22 332  

Table 1. Number of students according to type of company and courses held since 1998. 



PARTICIPANT 

DAY 
COURSE: 

BASIC COURSE ON RADIOACTIVITY AND MEASURING OF RADIATION 
FOR RECOVERY AND STEEL WORKS   HOURS: 12 DATE:    

 COMPANY     

 
TRAINING 
COMPANY/ORGANISER: ENRESA 

NAME OF  
TRAINER/LECTURER:   

 

 
For each question, indicate your evaluation: VERY GOOD – GOOD - SATISFACTORY - UNSATISFACTORY  
 
CRITERIA VG G S U COMMENTS  

Evaluation of course, day course, congress, etc. : 

1. Objectives reached as described at the start of training       

2. Improvement in comparison to start of course      

3. Training will be useful in my particular case      

Evaluation of trainer, lecturers, instructors, etc.: 

4. Trainers’ knowledge of material taught       

5. Pedagogical competence of trainers  (clarity of explanation)      

6. Timetable suitable for dealing with the topics adequately      

Evaluation of  training materials: 

7. Didactic means used (cases, exercises, etc.)      

8. Documentation and supporting material      

9. Organisation (room, location, timetable, etc.)      

10. If the above is not applicable,  an overall evaluation of training       
Table 2.  Survey conducted with participants in basic course  


