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Objectives 

To introduce the radioactive contamination to human 

body and environments 

To understand how to control and manage the 

contaminated materials 

To provide the information of the relevant references 
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Background 



Challengeable Issues 

 Radioactive contamination will be a big issue following NRE 

(nuclear or radiological emergency). 

 

We need to perform detection of radioactive material and 

determination of its location and its nature ASAP. 

 

 Capability to provide rapid and timely monitoring is essential. 



Emergency Monitoring 

 The objectives of emergency monitoring in general are: 

 To help decision makers to assess the need for protective 

actions and interventions on the basis of OILs 

 To assist in preventing the spread of contamination 

 To provide information for protection of emergency 

workers 

 To confirm absence of radioactive contamination 

 To provide accurate and timely monitoring data 

 To confirm the efficiency of remedial measures 



Monitoring Strategy 

 Define monitoring objectives 

 Choose appropriate quantities 

 Choose monitoring equipment 

Define measurement, sampling and evaluation programme 

 Develop working procedures including QA system 

 Train, drill and exercise the working procedures 



What will be the concerns? 

 Radioactive contamination/radiation exposure to workers, 

emergency personnel and public 

 

 Radioactive contamination to environments 

 

 How to control and manage contaminated things (e.g. 

human body, ground, air, foodstuffs, etc.)  



Contamination to Human Body 



Exposure vs. Contamination 

 External exposure vs. Internal exposure 

 External contamination vs. Internal contamination 



External Contamination 
 On clothes or the skin 

 Significant skin contamination could 

lead to skin cancer or CRS (Cutaneous 

Radiation Syndrome) if not removed. 

 Internal contamination could occur 

through external skin or wound 

contamination.  

 

 



Contamination Monitoring 
 Use an appropriate survey-meter for 

monitoring surface contamination (GM 

counter most commonly used) 

 Cover the probe for monitoring 

beta/gamma-rays to prevent contamination. 

 If alpha contamination is suspected, leave 

the probe uncovered. 



Contamination Monitoring 
 Check the instrument for apparent physical damage. 

 Check calibration tag or certificate. 

 Check the batteries of the instrument. 

 Check instrument response with known check sources. 

Measure background level and record it. 

 Repeat the measurement to find contaminated area on 

the human body. 

 Record all data appropriately. 



Contamination Monitoring 
 Place the probe 2-3 cm from surface 

being surveyed. 

Move the probe with a speed of 2.5-

5 cm/s. 

 Priority: Wounds first, orifices (eyes, 

nose, mouth, and ears), and skin 

 Follow logical pattern.  

 Document the reading, time, and 

location on the worksheet. 



Decontamination 
 Removal of outer clothing, 

without washing, could reduce 

contamination by 80-90%. 

Washing hands and heads can 

eliminate most of the 

remaining contamination. 

 Full decontamination 

 Field decontamination 

 Self decontamination 



Consideration for Decontamination 

 Decontamination facility or area 

should be established outside 

cordoned area (=hot zone). 

Do not delay life-saving 

actions/medical treatment 

because of decontamination! 

 Separate entrance and exit points 

putting survey points. 

 

 



Decontamination Facility 
 Enough space for triage, 

monitoring and treatment 

 Shower facilities for 

contaminated people 

 Stadium 

 Sports Center 

 School 

 Playground 

 

 



Internal Contamination 
 Intake through inhalation, ingestion, wound absorption 

and intact skin contamination 

 

 Uptake to body fluid 

 

 Deposition into a specified organ or tissue 

 

 Excretion through urine or feces  

 

 



Health Effects of Internal Contamination 

 Available to develop cancer as a late effect 

 Massive burdens of radiotoxic nuclides (e.g. 210Po) could 

result in ARS (Acute Radiation Syndrome) as an acute 

effect.  

 Dependent on the amount of internal exposure (i.e. 

committed dose) from intake of radionuclides released 

from nuclear or radiological events 

 Important factors: intake pathway, physical/chemical form, 

size of aerosol particles, deposited organ/tissue, effective 

half-life, age, intake time, etc. 

 

 



General Monitoring 
 In-vivo Bioassay (or Direct measurement) 

 Whole body counter 

 organ counters (lung, thyroid, etc.) 

 

 In-vitro Bioassay (or Indirect measurement) 

 Urine measurement (commonly used as the in-vitro 

bioassay method) 

 Feces measurement  

 

 



General Monitoring 
 In-vivo Bioassay (or Direct measurement) 

 

 



General Monitoring 
 In-vitro Bioassay (or Indirect measurement) 

 

 



Quick Screening 
 Nasal swabs = indicator of internal contamination 

Oral swabs or facial survey 

Monitoring of spot urine 

 Screening of internal contamination using portable 

spectrometer 

 

 

 

 



Rapid Spot Urine Screening 



Mobile Laboratory 

Weight & Height 
Measuring Device 

Built-In  
Portal Monitor 

Waiting 
Chairs 

Urine 
Bioassay 

Equipment 

Standing-type 
WBC 

Thyroid 
Monitor 

Screen for 
Data Analysis 

Operation 
Equipment 

RMS 



Decorporation 
 Decorporation (=Removal of internal contamination) 

Dependent on the type of radionuclide 

 Potassium Iodide (KI) for thyroid uptake blocking 

 Prussian Blue for ion exchange 

 DTPA for chelating 



Decorporation 
 Target organs and treatment methods for various nuclides 

Radioisotopes Target organs Treatment 

Ra-226, Sr-90 Bone Inhibit GI Absorption 

Cs-137, Tl Total Body Ion Exchange 

Am-241, Pu-239, Pu-238,  
Co-60, Cm isotopes 

Lung, Bone, Liver Chelation  

U-234, 235, 238 
Lung, Lymph Node,  

Kidney, Urinary Bladder 
Alter Chemistry 

H-3 Total Body Dilution 

I-131, 125 Thyroid Blocking of Uptake 



Contamination to Environments 



Considerable Issues 
 Accident area/Contaminated area 

 

 Facilities, equipment and supplies  

    used for emergency response 

 

 Ground/Air contamination (e.g. soil, land, plume and aerosol)  

 

 Food, milk and drinking water 



Monitoring of Environmental Contamination 

 Surface contamination level [Bq/cm2] in contaminated area 

 

 Ambient dose rate [μSv/h] from ground deposition 

 

 Activity concentration [Bq/kg] of foodstuffs 

 

 Activity concentration [Bq/m3] in air 

 



Surface Contamination Survey 
 To provide information on contaminated areas, objects, tools, 

equipment, vehicles, etc. 

 

 Two monitoring methods 

 Direct monitoring (or Frisking method) 

 Indirect monitoring (or Smear method) 



Direct Monitoring 
 Frisking method using surface contamination monitors 



Smear Method 
 Select a sampling location. 

Mark off a known area (100 cm2 (10 cm× 10 cm) if possible) 

 Rub a sheet of smear paper carefully over the pre-marked 

area 

 Assess contamination level on the smear paper using 

contamination monitor considering smear efficiency 

 Label a plastic bag with the appropriate information (Sample 

ID, location, date, measurement time, etc.) 

 Record all data on the worksheet 

Smear Paper 



Dose Rate Mapping 



Activity Concentration 



Aerial and Ground Monitoring 



Contamination Control and 
Management 



Common Steps 
 Survey vehicle and personnel periodically. 

Document the reading, time, and location 

on appropriate worksheet. 

 At the end of emergency response, 

perform personnel and equipment 

monitoring. 

 Request assistance from radiation 

protection professionals/experts if 

necessary. 



Personal Protection Equipment 



Facility Contamination Control 
When contamination of the facility 

occurs, it should be removed ASAP. 

 These actions should not delay the 

decontamination of patients. 

 If not available, contaminated area 

should be temporarily fixed to 

avoid spread of radioactive 

contamination. 



Waste Management 
 Large volumes of waste water could be produced. 

 Planning should include provision for containment and 

treatment of waste water generated during decontamination. 

 For large-scale accidents, containment of runoff is not 

necessary. 



Waste Management 

 Plan how to control radioactive waste. 

 Prepare containers for different types 

of radioactive waste (Liquid-type and 

solid-type). 

Monitor radiation levels from waste 

frequently. 

 Replace the receptacles as indicated 

by monitoring. 



Summary 



Key Things to Take Home 

 Contamination Monitoring 

 Human body (External and internal contamination) 

 Environments (Area, Ground, Soil, Water, Air, etc.) 

 

 Contamination Control and Management 

 Follow radiation protection principles 

 Life-saving action first (Top priority), then 

monitoring and decontamination ASAP 

 Waste management should be considered. 

 



To Get More Information 

IAEA GSR Part 7 (2015) and GSG-2 (2011) 

IAEA EPR Report Series 



Thank you for your attention. 

lovin@kirams.re.kr 


