Underground Storage Tanks and the Environment

Timothy L. Crumbie, PG

PART ONE:  Overview
During my career as an environmental consultant I have learned that Underground Storage Tanks (USTs), commonly measuring 30 feet long by 10 feet in diameter, are buried below the surface at most operating (and some vacant) fueling stations, many farms, businesses, and private residences.  Prior to my employment in the environmental industry I had been totally oblivious to their existence and potential impact to the environment.
Underground storage tanks represent a significant environmental concern.  Millions of gallons of petroleum products are stored in the USTs that are located in Lexington and the volume balloons when all USTs located in the state are considered.  The Kentucky Division of Waste Management’s (KDWM) Underground Storage Tank Branch estimates that as of September of 2006, there were 49,103 registered USTs in the state.  Of those, 12,780 were in use at approximately 4,239 different facilities.  
The number of tanks currently installed, the volume of products stored, and the nature of the contents of these UST systems are a few of the factors that regulators recognize as threats to the environment.  According to information obtained from the United States Geological Survey (USGS) website (http://ca.water.usgs.gov/mtbe/fs20396/), one (1) gallon of reformulated gasoline can contaminate over four million gallons of water.   Water is our most precious natural resource and it is imperative that we protect it.  The majority of our drinking water is obtained from surface bodies or groundwater sources.  Releases from leaking USTs can contaminate both of these sources as one does not necessarily preclude the other.  Figure 1 (courtesy of USGS) illustrates the dynamic nature of the water cycle and shows how hydrologic systems (surface and groundwater) are interconnected.
Considerations for UST System Installation
When the site for a new gas station is being selected, one of the primary factors considered is location.  Ideally the selected location would be highly visible and convenient to consumers.  Ease of access and public exposure increase sales.  UST owners/operators however, should not establish the location of their business solely on these factors.  Proper consideration should be given to the impact that their business could have on the environment and surrounding area should a release occur.
A UST system constitutes a significant liability to owner/operators.  The cost to restore the environment following a release from a UST system could reach hundreds of thousands, or in more severe cases, even millions of dollars.  According to KDWM, approximately 1,700 of the operating 4,239 facilities operating in Kentucky are currently being evaluated for environmental impacts (soil or groundwater contamination) that have resulted from leaks from UST systems.

When a location is being considered for development, the assessment performed by the owner/operator should include environmentally sensitive receptors as well as the geologic setting.  The physical setting of a facility should dictate many of the design characteristics that are incorporated into a tank system.  For example, a sizeable portion of north/northeastern Lexington and Fayette County is located within the recharge basin for Royal Spring; the primary drinking water source for Georgetown. This area has been designated as a Wellhead Protection Area by KDOW because it is hydrogeologically connected to a domestic use water source.  Spills and releases that occur within this area could contaminate Georgetown’s drinking water supply via subsurface drainage systems. Petroleum facilities constructed in close proximity to sensitive areas such as this should integrate additional precautionary elements into their system design to limit liability and be protective of human health and the environment.
Many UST systems were historically constructed of steel but that trend appears to be changing.  UST systems constructed of unprotected steel tend to corrode over time leading to structural weakness and eventually failure.  In recent years, UST manufacturers have begun constructing tank systems from fiberglass reinforced plastic to prevent corrosion.  Double wall tanks equipped with interstitial monitoring capabilities also serve as an early warning system if a failure were to occur.  Non-corrosive flexible piping systems are another option that owners/operators are utilizing more frequently.   

Regulatory Oversight; Designed To Help
In December of 1988 the federal government began regulating USTs.  Among other things, owners and operators of these systems were required to register their tank systems with the regulatory agency and address any contamination that resulted from their operation.  This meant characterizing and remediating spills and releases from UST systems.  Remediation is achieved by returning the quality of the soil, water, and air back to their pre-release state.
In Lexington and Fayette County, UST systems fall under the jurisdiction of two agencies, KDWM and the Lexington-Fayette Urban County Government’s Division of Environmental and Emergency Management (DEEM).  Owners and operators are responsible for installing and maintaining corrosion protection, spill and overfill protection, and leak detection devices on their UST systems.  Both agencies conduct periodic compliance inspections to assure that these systems are functioning properly.

Tank owner/operators must comply with the requirements of each regulatory agency. Failure to do so could result in fines up to $25,000 per day per occurrence.  These penalties, which represent a fraction of the potential cost of a clean-up, are intended to encourage owner/operators to bring their UST systems into compliance which reduces the potential for catastrophic releases.
The UST regulations were designed to be protective of human health and the environment and to protect owner/operators from loss.  Federal and state governments recognize that costs associated with remediating a site can be more than the average small owner/operator can bear.  It is not the government’s intent to force these owners and operators out of business or into bankruptcy when remediating a site.  On the contrary, to help alleviate these costs, the federal government mandated that a leaking UST fund be established.  Every person that purchases petroleum fuel in Kentucky pays a small fee on each gallon.  This fee is deposited into an account that is used to help defray the financial burden associated with cleaning up releases from UST systems.  The ‘fund’ was designed to operate as a reimbursement program wherein the owner/operator finances the remedial work and is subsequently reimbursed for the associated expenses once the deductible (or entry level) has been met.

The second part of this two part series will address the geology of a site, potential effects on releases, and options for remediation.

This article represents the views of the author and does not necessarily reflect the views of the entire Kentucky Section of the American Institute of Professional Geologists (AIPG) membership.
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Figure provided courtesy of the U.S. Geological Survey
Figure illustrating how groundwater and surface water interact as part of a dynamic hydrologic system.  Evaporation, transpiration and precipitation also play important roles in the cycle.
