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What is a Conceptual Site 

Model?
ÅA written and/or pictorial representation of 

an environmental system and the 

biological, physical and chemical 

processes that determine the transport 

and fate of contaminants through 

environmental media to environmental 

receptors and their most likely exposure 

modes.



Definition of Environmental 

Media -
ÅAir

ÅSurface Water

ÅGroundwater

ÅSediment

ÅSoil

ÅSubsurface area-Vadose Zone

ÅFood Chain



Components of a Complete 

Conceptual Site Model
ÅSources of contaminants (can be multiple 

sources as well as species on a site).

ÅPathways of environmental transport.

ÅIndications of any barriers or remedies that exist 

or are proposed.

ÅPathways to ecological and human receptors. 

(Refer to ASTM Handout page 8).



Why develop a Conceptual Site 

Model?
ÅPull together technical data concerning a site 

from numerous sources.

ÅSupport the selection of sampling locations to 
establish background concentrations of 
identified contaminants.

ÅIdentify data needs and gaps.

ÅDescribe and integrate the processes that 
determine contaminant release, migration and 
receptor exposure. 



Why develop a Conceptual Site 

Model (continued)?
ÅDetermine exposure routes (inhalation, 

ingestion and/or dermal absorption).

ÅIdentify uncertainties in the model that 
need further study.

ÅPreliminarily evaluate the risk to human 
and ecological receptors (CERCLA NPL 
status is based on a significant risk to 
human health or the environment).



Why develop a Conceptual Site 

Model (continued)?
ÅFacilitate the selection of remedial alternatives 

and evaluate the effectiveness of remedial 

actions to reduce exposure.

ÅFor use a a communication tool in the decision-

making process involving experts from exposure 

assessment, human and ecological health, 

remediation engineers etc.

ÅAs a risk communication tool for the public.



Activities Associated with the Development 

of Conceptual Site Models (ASTM E 1689 ï

95)-in order!
ÅIdentification of potential contaminants.

ÅIdentification and characterization of the 
source(s) of contaminants.

ÅDelineation of potential migration pathways 
through environmental media.

ÅEstablishment of background areas of 
contaminants for each contaminated media 
(natural, other anthropogenic source, source 
dependant).



Activities Associated with the Development 

of Conceptual Site Models (ASTM E 1689 ï

95)-in order!

ÅIdentification and characterization of 

potential environmental receptors.

ÅDetermination of the limits of the study 

area or system boundary.



Examples of Conceptual Site 

Models
ÅSimplistic Models

ÅRadionuclide Liquid Release Model

ÅRegional Expansion Conceptual Site 

Model ïLegacy Iron and Steel Industry ï

Pittsburgh.

ÅExpanded CSMôs ïAmchitka Island the 

Pacific Ocean and Bering Sea (Russia and 

the US and Commercial Fisheries)



Post-

remediation 

failure

Activity

Dietary

Inhalation/

Non-Dietary/

Dermal

Inhalation/Dermal

Uptake Pathway

Vvas and Powers, 2005

Uptake Mechanisms from Failure of Engineering Controls at Nuclear Facilities



CSM of Release of Liquid Radionuclides ïCan Build 
This for Contaminated Sites and Industrial/Power 
or Defense Plants Using Radionuclides
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The New Pittsburgh Region?
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