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 The Things We Do in our Everyday 
Lives Each Have Associated 

Impacts and Risks 
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Natural Ecosystems Undergo Inherent Fluctuations 
and Changes that are Related to Physical, Geological, 
Biological and other Natural Processes Associated 

with the Cycles of Life and the Earth 
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Our activities must be evaluated in the 
context of our Environment and our World   
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In other words, the effects of human activities 
must be evaluated in the context of the 

'baseline' processes that are inherent to and 
imposed on natural ecosystems 

   



IAEA 

Consistency of the application of  

IAEA Safety Standards 

The IAEA has established a 

hierarchy of Safety 

Standards, consisting of a set 

of “Safety Fundamentals” at 

the highest level, followed by 

“Requirements”, then 

recommendations or 

“guidance”.   

   

The safety standards are 

supported by documents that 

provide an underlying 

technical basis (safety 

reports, technical reports, 

technical documents, etc.). 
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The Basis – the Safety Fundamentals 

“The fundamental safety 

objective is to protect 

people and the 

environment 

from harmful effects of 

ionizing radiation.” 
2006 
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Where: 

• Human activities involving the use of 

radiation and radioactive substances can 

cause radiation exposure to people and the 

environment. 

• This exposure should be regulated and 

monitored in accordance with international 

safety standards and national legislation. 

• It is necessary to assess the potential risks 

and impacts, and to take measures to 

prevent or minimize these to  

ensure and demonstrate protection. 

Where the level of regulatory oversight and requirement is 
dependent upon the facility or activity and is 

commensurate with risk. 
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To Demonstrate and Ensure Protection, a 

Number of Questions could be Relevant 

• How do we decide what to protect? 

• How do we determine how to protect it? 

• How do we demonstrate that protection is achieved? 

Where the level of regulatory oversight and requirement is 
dependent upon the facility or activity and is 

commensurate with risk. 

http://www.mindat.org/photo-511073.html
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Elements of the System of Radiation Protection 
as defined in GSR Part 3 

• Three Exposed Groups  

o Workers 
o Patients 
o General public 

 

• Three Exposure Situations  

o Planned exposures (e.g., for worker protection) 
o Emergency exposures 
o Existing exposures 
  

• Three Radiation Protection Principles 

o Justification 
o Limitation 
o Optimization  
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Where the Level of Effort and Regulatory Oversight 
Should be Commensurate with Risk 

High risk (including perceived risk) 
High complexity 
High level of detail 

Low risk 
Low complexity 
Low level of detail 

The “appropriate” level of effort should be selected using a 
scientifically defensible risk-informed approach. 

Highest Probability of Impact 

Lowest Probability of Impact 
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What is the potential for hazard and impact? 

   

Therefore, a key question is: 
  

 “What level of protection and safety is 

adequate and acceptable for different types 

of facilities and activities?” 

 

 

… and this should be reflected in the regulatory 
requirements established for such facilities and activities. 
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        Environmental Impact Assessment is Really a  
          ‘Balancing Act’ 
 

      Centred Around the Question: 
 

          How much  
 

           and  
 

        how fast 
 

         can a  
 

        system change? 



IAEA 

And the Answer to this Question  

                        Largely Depends Upon. . .  

 How LARGE  a   D                              Is. 

 

 The Scale or Size of the Area under 
Consideration. 

 

 The Capability of the System to 
Counterbalance the Change. 

i S T u R B a n c E 
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As a Result, the Fundamental Questions of 

any Environmental Impact Assessment are:  

  How effective is a given stressor 

                                             or combination of stressors  

                                      at causing a change? 

 

AND 

 

What is the system’s capacity  

to respond to that change? 
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Natural ecosystems can be represented as a series  
of boxes or compartments with: 

Varying propensities to 

accumulate contaminants 

An ability to interact with 

resident receptors 

(including humans, plants 

and animals) 

The receptors have the potential to receive exposure 
and to exhibit effects 
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Different Types of Exposure Pathways Exist: 

Sediments 

Diet 

Water 

“Losses” 

Air 

Soil 

The routes by which a substance moves from its source(s) in the 

environment to the compartments with which organisms interact. 
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The key linkages and pathways that must be considered 
in estimating potential environmental risk and the 

possible effects will depend upon the structure of the 
ecosystem the contaminants considered.  
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It is generally considered good practice to 
prevent impacts, wherever possible, by 

focusing on the source (s). 

http://www.photohowto.info/files/images/howto/2008/03/wildlife/wildlife-1.jpg
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Understanding Ecosystems to Meet Regulatory Needs 

Plants
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Air
Trophic Transfer
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Sediments
Immersion
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Dose
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Further

Trophic
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Uptake

Exposure can be represented using 

conceptual models or ‘linked boxes’ 

It can occur via several exposure pathways 

Is related to contaminant concentrations in 

each compartment with which receptors 

interact 

Is proportional to the time spent in contact 

with each compartment 
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Assessment of Risk: 
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Weighing of Risk: 

Exposure of 
receptor species 
(including humans 
and wildlife) to 
hazards (e.g., 
contaminants or 
other stressors) in 
the environment. 

Exposure Receptor 

RISK 

Hazard 

Where, we are looking for the overlap between exposure, receptors and hazard in the 
context of the level of risk that is considered ‘acceptable’ in the short- and the long-term. 
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WHAT IS THE SPATIAL EXTENT OF THE ISSUE? 
Tracing Contaminants in the Off-site Receiving Environment 

 How “localized” is the impact? 

 How do contaminant levels change with distance from “source”? 

 What are concentrations of contaminants in areas where 
receptors may be exposed? 

 Is the scale of the impact “small enough” to live with or do 
practicable technologies to simply address the impact?  

 Or if not, is the impact “small enough” (e.g., in spatial extent and 
magnitude of impact) to put restrictions in place to ensure safety 
of receptors (e.g., members of the public) without “significantly” 
limiting access? 

The Answer is ASSESSMENT and MONITORING. 

For Complex Situations: 
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WHAT IS THE SPATIAL EXTENT OF THE ISSUE? 
Tracing Environmental Pathways and Off-site Contaminant Transport 

Monitoring should then be done in the receiving 
environment to verify model predictions. 
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Example:   

Environmental Monitoring is needed to measure contaminants in 

relevant environmental compartments 

• Groundwater sampling locations 

• Surface water sampling locations 

• Air sampling locations 

• Treated effluent stations 

• Soil, sediment, vegetation sampling 

locations 

• Fish & benthic macro-invertebrate 

locations 

• Full scale atmospheric meteorological 

station 

• Human drinking water 

• Human dietary items 
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Potential Risk = 

Expected Exposure Value 

 

Effects Benchmark Value 

Site-Specific 

Exposure 

(e.g., based on 

monitoring data) 

Regulatory 

Guidelines 

Potential Exposure Must Then Be Considered  

With Respect to Potential Risk 

http://www.qj.net/uploads/articles_module/66184/balance.jpg
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Measurement of potential 

environmental impacts… 

Thoughtful planning is required for: 
  

• Selection of appropriate environmental 

compartments to monitor 

• Selection of monitoring sites 

• Identification of contaminants to monitor 
 

It is important to ‘put it all into 

perspective’, in terms of our actions 

versus what is natural in the 

environment under consideration. 

… measured data then needs to be inputted into 
conceptual and mathematical models to predict 

exposure and impacts. 

http://www.photo.net/photodb/photo?photo_id=946510
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… a System of Checks and Balances 

Implementation and Traceability 

Key Aspects 

• Proactive protection 

(through best available 

technologies and 

practices) 

• Continual improvement 

• Ability to adapt and 

respond 

• Need to work within the 

‘box’ 

• Need to rethink and 

feed back 
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 In this way, it becomes possible 
to prevent hazards and impacts 

before they occur. 

(some photos of a site 

remediation I managed) 
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Reaching Out in our Communities to Create  

Understanding is an Important Part 

Respect 

Communication 

Community 

engagement 

Education and training 

Capacity building 

Employment 

opportunities 

In Addition: 
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- In Conclusion - 

 Natural ecosystems consist of intricately balanced 
and inter-linked compartments.  They are the 

framework in which individual species (including 
humans) can function. 
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 It is, therefore, necessary to assess the impacts 
of our activities in the context of natural 

processes. 
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In everything we do, we must look at our surroundings 
and society’s activities as a whole. 
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The sum of natural and societal activities represents 
a ‘baseline’ against which to compare. 

Where: 
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Proactive Planning, Assessment and 
Monitoring are Key to Sustainability 

 

 Upfront Planning to prevent problems 

 Application of best technologies and 

practices 

 Control at source 

 Critical self-evaluation 

 Design and implementation of mechanisms 

to track our performance 

 Monitoring for Success 

 Feeding the information all back in (a 

continuous cycle) 
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The United Nations Nuclear Young Generation 

(UN-NYG) Wants to Connect with You!! 

 

 Contact names: 

• Ms Kirsten Glenn, UN-NYG Communications and Liaison Officer 
(K.Glenn@iaea.org)  

• Mr Wesley Deason (W.Deason@iaea.org)  

• Mr Chirayu Batra (Chirayu.Batra@iaea.org)  
 

 Web-site: 

• https://unnyg.github.io/  
 

 Twitter Account: 

• https://twitter.com/unnyg  
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