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Abstract

Helium (He) is a chemically inert, low-density noble gas with unique physical properties that make it
essential for a wide range of industrial, scientific, and medical applications. With the lowest boiling and
melting points of any element, helium remains a gas under most conditions and only liquefies at extremely
low temperatures. These properties make it indispensable for cryogenic cooling, superconducting magnets,
semiconductor manufacturing, and aerospace systems.

Despite its importance, helium is relatively rare in the Earth’s atmosphere, occurring at only about 5 parts
per million. Commercial helium is primarily extracted from natural gas reservoirs where it has accumulated
over millions of years. The limited global supply, combined with its non-renewable nature, makes helium a
critical and strategic resource.

Large-scale storage of helium presents unique technical challenges. Its low molecular weight allows it to
diffuse through many conventional storage materials, including metals, making containment difficult. High-
pressure, leak-tight vessels and cryogenic conditions can mitigate losses, but these methods are limited in
scale. Consequently, solution-mined salt caverns have emerged as one of the most effective means of
storing helium. Salt caverns offer natural gas-tight containment, high-pressure tolerance, and flexibility for
cyclic injections and withdrawal. However, maintaining purity and operational efficiency requires careful
control of cavern pressure, temperature, and potential contaminants.

This paper presents a case study of the creation of the largest helium storage in a solution-mined salt
cavern in North America, highlighting the integration of geological, drilling, and operational strategies to
achieve high-purity storage while minimizing operational risk. The discussion focuses on wellbore design,
mechanical integrity testing, cavern leaching methodology, and gas management practices that ensure
safe and efficient helium storage.

Key words: Leaching, Workover, Drilling, Nitrogen, Helium, Conversion





