                                                MEMO                             18 November 2009                        
From: Mr. Paul Rosati, RSG Risk Committee Chairperson
To: Mr. Greg Speth, RSG Chairperson and RCC Secretariat
Subject: Task RS-050, State of the art review of risk uncertainty and catastrophe aversion and development of approaches to launch risk uncertainty for application to launch risk acceptability.
Original Intent:  Risks associated with rocket launches are difficult to quantify with accuracy.  Consequently, decision makers at the ranges must make informed launch decisions under uncertainty.  This task must produce a path to help the range decision-maker informed decisions that will protect the public while minimizing undo restrictions on the launcher. It is proposed that the bulk of this work be performed by a contractor that has the risk programs, the associated uncertainty tools and the databases for a variety of vehicles so that the work can be performed economically and within a reasonable period of time.  
The task has two parts:  
1) A state-of-the-art review of how industries and governments, who have technological endeavors that could produce high risk to the public, deal with the uncertainties from their risk assessments and also with the quantification of catastrophe potential.
2) Development of an approach to the treatment and the communication of the uncertainty in risk model predictions that can be useful to launch decision makers and acceptable for recommendation by the RCC Risk Committee in a future version of RCC 321.
Funding Source: 45th Space Wing

Work Accomplished: 
Part 1
1. Perform a review of how risk estimates are determined in other industries (and countries), how they use acceptability criteria, how catastrophe potential is treated and what uncertainty measures are used along with risk criteria to determine risk and/or catastrophe acceptability.  Proposed industries are:
0. Nuclear – NRC and utilities 
0. Aircraft – FAA and aircraft industry 
0. Chemical (refineries and chemical processing) – U.S. and International
0. Explosive safety – U.S. and International
0. Earthquake – EERI and NSF 
0. Environmental – Counties, such as Santa Barbara; agencies such as EPA
0. International launch organizations/ranges
1. Write a white paper summarizing findings with observations of:
1. How other industries treat uncertainty and define catastrophe
1. What can be considered standard practice in measuring risk, measuring catastrophe potential, and determination of uncertainty.
1. What criteria are used for average risk limits and catastrophe limits.   
1. How uncertainty should be represented relative to acceptability criteria. 
1.    How uncertainty should be expressed/communicated to the decision maker.
Part 2
1. Identify general processes that are necessary for good practice in determining uncertainty.
1. Develop guidelines for identifying and quantifying biases that occur in the risk analysis modeling process. 
1. Apply an uncertainty program (including identification and estimation of biases) to several different launch configurations in order to estimate uncertainties (E C and risk profile) that may be expected using relatively mature launch risk analysis software.  Estimate how the results might vary if more simplified risk analysis modeling concepts had been used.
1. Summarize methods that may be used in communicating uncertainty in results to decision makers.
1. Suggest changes to risk acceptability criteria if uncertainty in risk predictions is acknowledged and computed.
1. Prepare a final report summarizing the work and make recommendations to the RCC on whether uncertainty can practically become part of the risk acceptability process and how it can be used in the launch decision by the decision maker.
Status: 



Conclusion: Statement of work has been satisfied and the RSG accepted the final draft material for inclusion in both the Standard and Supplement for the proposed RCC 321-10 document. Material pertaining to this task is being incorporated into the final documents IAW task RS-051.
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