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1. Introduction 

This presentation provides a high-level summary of the approach taken to achieve a 
conceptual understanding of the chemical environments likely to exist in the proposed Yucca 
Mountain repository after the permanent closure of the facility. That conceptual 
understanding was then made quantitative through laboratory and modelling studies. This 
summary gives an overview of the in-drift chemical environment modelling that was needed 
to evaluate a Yucca Mountain repository: it describes the geological, hydrological, and 
geochemical aspects of the chemistry of water contacting engineered barriers and includes a 
summary of the technical basis that supports the integration of this information into the total 
system performance assessment. 

In addition, it presents a description of some of the most important data and processes 
influencing the in-drift environment, and describes how data and parameter uncertainty are 
propagated through the modelling. Sources of data include 

0 external studies regarding climate changes 

0 site-specific studies of the structure of the mountain and the properties of its rock 
layers 

0 properties of dust in the mountain and investigations of the potential for 
deliquescence on that dust to create solutions above the boiling point of water 

0 obtaining thermal data from a comprehensive thermal test addressing coupled 
processes, and 

0 modeling the evolution of the in-drift environment at several scales. 

Model validation is also briefly addressed. 

2. Determining the processes to be quantified to evaluate the in-drift environment 

Features, events and processes were identified iteratively in the process of coming to 
understand the potential range and evolution of in-drift environments, and are re-evaluated 
and updated as studies and experiments are designed and conducted and as modelling is done. 
The in-drift environment is addressed as part of a larger systematic approach to understanding 
the total system. Figure 1 illustrates the expected in-dnft environment processes of incoming 
water and gas and dust, and their respective chemistries, as it relates to the features of the 
engineered system in a Yucca Mountain repository. 
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processes extends to the analysis for unlikely event conditions as well, of course, but this 
paper is focussing on the expected, or nominal, case. 

Data and other scientific observations provide the basis for modelling, and modelling needs to 
be verified and reviewed to be credible. In addition, a series of steps can and ought to be 
taken to assure that there is a basis for having confidence in the modelling being appropriate, 
fit for the purpose at hand. Taking these steps is called “model validation” in the US program 
given regulatory guidance implemented into a quality-assurance process. 
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