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Objectives of Contamination Objectives of Contamination 
MonitoringMonitoring

Maintain doses to workers and Maintain doses to workers and 
members of the public ALARAmembers of the public ALARA
Monitor the effectiveness of Monitor the effectiveness of 
containment systems and working containment systems and working containment systems and working containment systems and working 
practicespractices
Assist in preventing spread of Assist in preventing spread of Assist in preventing spread of Assist in preventing spread of 
contamination to areas such as low contamination to areas such as low 
level counting and research areaslevel counting and research areas
P id  i f ti  f  k l i  P id  i f ti  f  k l i  Provide information for work planning, Provide information for work planning, 
air monitoring and internal dosimetry air monitoring and internal dosimetry 
programsprograms
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T T f M it iT T f M it iTwo Types of MonitoringTwo Types of Monitoring
BaselineBaseline
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BaselineBaseline
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Doses from Surface ContaminationDoses from Surface ContaminationDoses from Surface ContaminationDoses from Surface Contamination
External irradiationExternal irradiation

material deposited on the skinmaterial deposited on the skin•• material deposited on the skinmaterial deposited on the skin
•• dominated by betas and energetic electronsdominated by betas and energetic electrons

Inhalation of reInhalation of re--suspended materialsuspended materialpp
•• 1E1E--5 to 1E5 to 1E--6 m6 m--11 ratio between surface contamination levels ratio between surface contamination levels 

and airborne contamination levels under normal conditionsand airborne contamination levels under normal conditions

Ingestion of radioactive material transferred to Ingestion of radioactive material transferred to Ingestion of radioactive material transferred to Ingestion of radioactive material transferred to 
handshands
Absorption of radioactive material through the skinAbsorption of radioactive material through the skin
•• retention in the skin can be significant in rare instances (Iretention in the skin can be significant in rare instances (I--

125) 125) 

Removable vs. NonRemovable vs. Non--Removable surface Removable surface 
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SkinSkinSkinSkin
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Varying Thickness of EpidermisVarying Thickness of EpidermisVarying Thickness of EpidermisVarying Thickness of Epidermis
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P-32
Depth (cm) Dose Rate (nGy/h)
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P-32 Beta Dose Rate vs Depth Under a 1 cm̂ 2 Area of Skin 
Contamination
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Tc-99m
Depth(cm) DoseRate(nGy/h)Depth (cm) Dose Rate (nGy/h)

0.001 331.2
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0005 2442

Tc-99m Beta Dose Rate vs Depth Under a 1 cm̂ 2 Area of Skin 
Contamination
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ACRPACRP--7 Exposure Pathways7 Exposure PathwaysACRPACRP 7 Exposure Pathways7 Exposure Pathways

external irradiation of skin due to external irradiation of skin due to external irradiation of skin due to external irradiation of skin due to 
contamination on the surfacecontamination on the surface
ingestion of a fraction of contamination ingestion of a fraction of contamination gest o o a act o o co ta at ogest o o a act o o co ta at o
from contaminated skinfrom contaminated skin
inhalation of reinhalation of re--suspended contaminationsuspended contaminationpp
uptake of the radionuclide via absorption uptake of the radionuclide via absorption 
through the skinthrough the skin
skin dose from a radionuclide retained in skin dose from a radionuclide retained in 
the skin.the skin.
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Surface  Pathways Considered Dosimetric Parameters 
Personal Skin Contamination External irradiation Occupational dose limitPersonal Skin Contamination External irradiation

Inhalation 
Ingestion 
Uptake through skin 

Occupational dose limit
Exposure time of 8760 hours 

Personal Clothing External irradiation 
Inhalation

Occupational dose limit 
Exposure time of 4000 hoursInhalation

Uptake through skin 
Exposure time of 4000 hours

Protective Clothing External irradiation 
Inhalation 
Skin Uptake 

Occupational dose limit 
Exposure time of 2000 hours 

C t ll d A S f E t l i di ti O ti l d li itControlled Area Surfaces External irradiation
Inhalation 
Skin Uptake 

Occupational dose limit
Exposure time of 2000 hours 

Uncontrolled Area Surfaces 
and Equipment Leaving a 

External irradiation 
Inhalation 

Standard is 1/20th of that for 
Controlled Area Surfaces. 

thControlled Area Ingestion
Uptake through skin 

(Practice is 1/10th)
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External Irradiation 
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Inhalation 
ALI
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I tiIngestion 
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Uptake by Skin 
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Uncontrolled Areas 

For Uncontrolled Areas, ACRP recommends that the application of the equation for the ingestion pathwayFor Uncontrolled Areas, ACRP recommends that the application of the equation for the ingestion pathway 
be modified as follows: 
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Calculated Derived Working Limits for I-125 Contamination (Bq cm-2)Calculated Derived Working Limits for I 125 Contamination (Bq cm )

Surface
External 
Exposure

Inhalation Ingestion Skin 
Uptake

Retention in 
Skin

P l Ski 3 0 E 3 1 1 E 3 1 3 E 2 4 E 2 1 4 E 2Personnel Skin 
Contamination

3.0 E 3 1.1 E 3 1.3 E 2 4.5 E 2 1.4 E 2

Personal 
Clothing

6.5 E 3 1.1 E 3 NA 4.5 E 2 1.4 E 2
Clothing

Protective 
Clothing

1.3 E 4 1.7 E 3 NA 4.5 E 2 1.4 E 2

Controlled Area 1 3 E 4 1 7 E 3 NA 4 5 E 2 1 4 E 2Controlled Area 
Surfaces

1.3 E 4 1.7 E 3 NA 4.5 E 2 1.4 E 2

Uncontrolled 
Area Surfaces

1.3 E 3 8.3 E 1 2.0 E 1 2.2 E 1 1.4 E 1
Area Surfaces 
(and equipment 
leaving a 
controlled area)
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