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Abstract  :  Transmission  pipelines  carrying  natural  gas  are  often  routed  through  populated  cities,  industrial  and
environmentally sensitive areas. While the need for these networks is unquestionable, there are serious concerns about the risk
these lifeline networks pose to the people, to their habitat and to the critical infrastructures, especially in view of natural
disasters such as earthquakes. This work presents an Integrated Pipeline Risk Management methodology (IPRM) for assessing
the hazard associated with a natural gas pipeline failure due to natural or manmade disasters. IPRM aims to optimize the
allocation of the available resources to countermeasures in order to minimize the impacts of pipeline failure to humans, the
environment, the infrastructure and the economic activity. A proposed knapsack mathematical programming formulation is
introduced that optimally selects the proper mitigation policies based on the estimated cost – benefit ratios. The proposed
model is demonstrated with a small numerical example. The vulnerability analysis of these pipelines and the quantification of
consequences from such failures can be useful for natural gas industries on deciding which mitigation measures to implement
on the existing pipeline networks with the minimum cost in an acceptable level of hazard.
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