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APPROACHES TO ESTIMATING INDIVIDUAL RISK FOR DAM SAFETY 
TOLERABLE RISK EVALUATION 
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ABSTRACT 

 
Dam safety tolerable risk guidelines have been defined for both individual and societal 
risk.  Individual risk is the chance that a particular individual … will be harmed whereas 
societal risk characterizes the scale of an accident in terms of numbers killed or harmed 
(HSE 2012).  However, societal risk (and annual probability of failure) has been the focus 
of tolerable risk evaluations for dams in the US.  In contrast, individual risk is the sole 
focus in many other fields in many countries.  Currently, USACE HEC-FIA and LifeSim 
software for estimating life loss are more suited for supporting decision-making based on 
the societal risk perspective. 
 
This paper discusses the value of evaluating both individual and societal risk, and reviews 
some alternative ways of estimating individual risk, including considering actual persons 
vs. hypothetical persons.  Two approaches are recommended for estimating individual 
risk using HEC-FIA or LifeSim in conjunction with DAMRAE risk analysis software.  
The first approach relies on information that is currently used for societal life-loss 
estimation.  It is proposed for use in screening and issue evaluation study (IES) risk 
assessments.  The second approach requires the construction of hypothetical persons.  It 
is proposed for dam safety modification study (DSMS) risk assessments for informing 
decisions on selection of risk reduction measures and for judging the tolerability of 
residual incremental risk.  A variation of the first approach would provide mapping of 
iso-lines of estimated individual risk, which could be useful for as-low-as-reasonably-
practicable (ALARP) evaluations for DSMS risk assessments.  
 

INTRODUCTION 
 
Background and Importance of Individual Risk 
 
The purpose of this paper is to review approaches to estimating individual incremental 
risk and to describe an approach that is suitable for use in the USACE dam and levee 
safety programs using the HEC-FIA and LifeSim software.   
 
The USACE Engineering Regulation ER 1110-2-1156 for Safety of Dams - Policy and 
Procedures (USACE 2014) tolerable risk guidelines considers individual and societal 
(population) risks.  As stated in HSE (2012) these are defined as follows:  
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