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Underground Storage Tank Guide: Everything You Need to Know

underground storage tank guide—if you’re new to this topic or looking to deepen your understanding,
you’ve come to the right place. Underground storage tanks (USTs) play a crucial role in various industries,
from fueling stations to chemical storage and environmental management. However, they come with their
own set of challenges, regulations, and maintenance needs. This comprehensive guide will walk you
through the essential aspects of underground storage tanks, helping you navigate everything from

installation to compliance and environmental safety.

What Is an Underground Storage Tank?

At its core, an underground storage tank is a container buried beneath the ground designed to hold liquids
such as petroleum products, chemicals, or hazardous substances. These tanks are commonly found at gas
stations, industrial sites, and even agricultural facilities. The primary benefit of USTs is their ability to store

large volumes of liquid safely without taking up visible space above ground.
Most modern USTs are made from steel or fiberglass-reinforced plastic, often lined or double-walled to

prevent leaks. Older tanks, especially those made solely of bare steel, are more prone to corrosion and leaks,

which can cause serious environmental contamination.

Why Choose Underground Storage Tanks?

The decision to use underground rather than aboveground tanks often comes down to space efficiency and
safety. USTs reduce fire hazards by keeping flammable liquids away from surface activities and protect the
stored substances from weather exposure. Additionally, they help maintain a cleaner site appearance and

free up aboveground space for other uses.

Key Components of an Underground Storage Tank System

Understanding the various parts of an underground storage tank system is crucial for proper maintenance

and leak prevention.

e The Tank Itself: The main container holding the liquid, designed to withstand soil pressure and resist



corrosion.

¢ Piping and Fill Pipes: Connect the tank to pumps and delivery points; these must be corrosion-

resistant and properly sealed.
¢ Vent Pipes: Allow vapors to escape safely, preventing pressure buildup inside the tank.

¢ Monitoring and Leak Detection Systems: Devices or sensors that help detect leaks early to prevent

environmental damage.

¢ Manholes and Access Ports: Provide access for inspection, maintenance, and cleaning.

Each component requires regular inspection to ensure the entire system remains secure and compliant

with regulations.

Installation and Regulatory Considerations

Installing an underground storage tank isn’t just about digging a hole and placing the tank underground.
There are strict guidelines and regulatory requirements designed to protect public health and the

environment.

Site Selection and Preparation

Before installation, a thorough site assessment is necessary. This includes soil testing, groundwater level
analysis, and proximity to water bodies or sensitive ecosystems. Poor site selection can lead to groundwater

contamination if leaks occur.

Compliance with Environmental Regulations

In many countries, underground storage tanks are regulated by environmental protection agencies. For
example, in the United States, the Environmental Protection Agency (EPA) oversees UST regulations

under the Resource Conservation and Recovery Act (RCRA). These regulations require tank owners to:

¢ Register tanks with the appropriate authorities.



Install leak detection systems.

Implement corrosion protection measures.

Conduct regular inspections and maintenance.

Report any leaks or spills immediately.

Non-compliance can result in hefty fines and environmental cleanup costs, so staying informed and up-to-

date is essential.

Maintenance and Leak Detection

Proper maintenance is the backbone of a safe underground storage tank system. Over time, corrosion,
physical damage, and faulty components can lead to leaks, which pose significant environmental and

financial risks.

Corrosion Protection Techniques

Since underground tanks are exposed to soil moisture and chemicals, corrosion is a major concern. Common

corrosion prevention methods include:

¢ Coatings and Linings: Applying protective layers to the tank’s exterior to shield it from soil and

water.

e Cathodic Protection: Using sacrificial anodes or impressed current systems to prevent metal corrosion.

Regular inspection of these systems is critical to ensure their effectiveness.

Leak Detection Methods

Early detection of leaks can save thousands in cleanup costs and prevent environmental harm. Some

popular leak detection methods are:



e Automatic Tank Gauging (ATG): Electronic sensors measure the liquid level and detect sudden drops

indicating leaks.
e Interstitial Monitoring: Monitoring the space between double-walled tanks or piping for leaks.

« Statistical Inventory Reconciliation (SIR): Analyzing inventory data over time to detect

discrepancies.

e Manual Tank Gauging: Periodic manual measurements of tank contents combined with visual

inspections.

Combining these methods often yields the best results in maintaining tank integrity.

Environmental Impact and Remediation

Underground storage tanks can pose significant environmental risks if not properly managed. Leaks can

contaminate soil and groundwater, affecting drinking water supplies and ecosystems.

Common Contaminants from USTSs

The most common contaminants released from leaking USTs include:

¢ Petroleum hydrocarbons (gasoline, diesel, kerosene)
e Volatile organic compounds (VOCs)

e Heavy metals and additives

These substances can be toxic to humans and wildlife, necessitating prompt action when leaks are detected.

Cleanup and Remediation Strategies

If a leak occurs, remediation involves several steps:



1. Site Assessment: Detailed sampling of soil and groundwater to determine contamination extent.
2. Containment: Measures to prevent further spread of contaminants.
3. Removal or Repair: Excavation of the damaged tank or in-situ repairs.

4. Soil and Groundwater Treatment: Techniques such as bioremediation, soil vapor extraction, or pump-

and-treat systems.

5. Monitoring: Long-term monitoring to ensure contamination levels decrease to safe levels.

Effective contamination cleanup requires expert involvement and adherence to environmental standards.

Choosing the Right Underground Storage Tank

Selecting the appropriate underground storage tank depends on several factors including the type of liquid

stored, tank size, material, and local regulations.

Material Options

- Steel Tanks: Durable but prone to corrosion if not properly protected.
- Fiberglass Tanks: Corrosion-resistant and lightweight, ideal for many chemical and fuel applications.

- Double-Walled Tanks: Provide an extra layer of protection and are often required by regulations.

Size and Capacity

Determining the right capacity involves analyzing your storage needs, delivery schedules, and potential
emergency reserves. Oversized tanks can be costly and underutilized, while undersized tanks may require

frequent refilling and increase operational risks.

Additional Features

Modern USTs come with advanced leak detection, monitoring systems, and integration capabilities with
automated fueling or dispensing equipment. Investing in these features can improve safety and operational

efficiency.



Best Practices for Underground Storage Tank Management

To keep your underground storage tank system running smoothly and compliant, consider these tips:

Schedule regular inspections and maintenance checks with certified professionals.

Keep detailed records of tank installation, inspections, repairs, and compliance reports.

Train staff on proper handling and emergency response procedures.

Stay updated on changing regulations and technological advancements in UST management.

Implement a robust leak detection program using multiple monitoring techniques.

Being proactive can prevent costly problems down the road and protect the environment.

Underground storage tanks are a vital component for many businesses, but they come with responsibilities
that cannot be overlooked. This underground storage tank guide aims to equip you with the knowledge to
make informed decisions and maintain a safe, compliant, and efficient storage system. Whether you’re
installing a new tank or managing an existing one, understanding these key aspects is essential for long-

term success.

Frequently Asked Questions

‘What is an underground storage tank (UST)?

An underground storage tank (UST) is a tank and any underground piping connected to the tank that has
at least 10 percent of its combined volume underground. USTs are commonly used to store petroleum or

hazardous substances.

What are the key regulations governing underground storage tanks?

USTs are regulated by the Environmental Protection Agency (EPA) under the Resource Conservation and
Recovery Act (RCRA). Key regulations include requirements for leak detection, corrosion protection,

proper installation, and financial responsibility for cleanup.



How can I detect leaks in an underground storage tank?

Leak detection methods for USTs include automatic tank gauging systems, interstitial monitoring,
groundwater monitoring, vapor monitoring, and manual tank gauging. Regular inspections and monitoring

are crucial to identify leaks early.

What are the best practices for maintaining underground storage tanks?

Best practices include regular leak detection testing, corrosion protection maintenance, proper record-
keeping, timely repairs, employee training, and compliance with all applicable regulations to prevent

environmental contamination.

‘When should an underground storage tank be removed or replaced?

USTs should be removed or replaced if they are leaking, have reached the end of their service life
(typically 30 years), or no longer meet current regulatory standards for safety and environmental

protection.

What environmental risks are associated with underground storage
tanks?

USTs pose risks such as soil and groundwater contamination from leaks or spills, which can harm

ecosystems, affect drinking water supplies, and result in costly remediation and legal liabilities.

Are there any new technologies improving underground storage tank
monitoring?

Yes, advancements include remote sensing technologies, real-time monitoring systems, smart sensors, and

automated data analytics that enhance leak detection accuracy and enable proactive tank management.

Additional Resources

Underground Storage Tank Guide: Navigating Compliance, Safety, and Maintenance

Underground storage tank guide serves as an essential resource for industries and businesses that rely on
subterranean containment systems for fuel, chemicals, or other hazardous liquids. These tanks, commonly
embedded beneath the earth’s surface, are critical for efficient storage while minimizing surface footprint.
However, they come with complex regulatory, environmental, and operational challenges that demand a
thorough understanding from stakeholders. This guide delves into the fundamentals of underground
storage tanks (USTs), including their design, regulatory landscape, maintenance strategies, and

environmental impact considerations.



Understanding Underground Storage Tanks: Definition and
Types

An underground storage tank is a container, typically made of steel or reinforced fiberglass, designed to
hold liquids or gases below ground level. The Environmental Protection Agency (EPA) defines a UST as
any tank, including its underground piping, that has at least 10% of its volume underground. These tanks
are widely used for storing petroleum products, hazardous substances, and even potable water in some

cases.

Types of Underground Storage Tanks

USTs vary based on construction material, purpose, and protective features. The primary types include:

Single-Walled Tanks: Traditionally made from steel, these tanks have one layer of containment.

They are susceptible to corrosion and leaks, leading to environmental contamination.

Double-Walled Tanks: Featuring an inner tank and an outer jacket, these provide secondary

containment to prevent leaks from reaching the environment.

Fiberglass Tanks: Non-corrosive and lightweight, fiberglass tanks are increasingly favored for their

durability and resistance to chemical degradation.

Composite Tanks: These combine steel and fiberglass elements to leverage strengths of both materials.

Each type presents distinct advantages and disadvantages in terms of longevity, installation cost, and

environmental risk, making selection a critical component in tank management.

Regulatory Framework and Compliance Requirements

One of the most significant aspects of managing underground storage tanks lies in adhering to stringent
regulatory standards. The U.S. EPA’s Underground Storage Tank regulations, under Title 40 CFR Part 280,
form the backbone of federal oversight. These rules aim to prevent leaks, detect releases early, and ensure

corrective action is taken promptly.



Key Regulatory Components

Installation Standards: New tanks must meet design and construction standards, including corrosion

protection and spill containment.

Leak Detection: Operators are required to implement continuous or periodic leak detection methods

such as automatic tank gauging, vapor monitoring, or interstitial monitoring.

Release Reporting: Any suspected or confirmed leaks must be reported immediately to authorities,

triggering remediation protocols.

Financial Responsibility: Owners must demonstrate financial means to cover cleanup costs and

damages related to UST releases.

Closure Procedures: Tanks taken out of service must be properly closed or removed to prevent

environmental hazards.

Beyond federal mandates, states often impose additional requirements, which can include more frequent
inspections or stricter leak detection standards. Staying abreast of both federal and local regulations is

indispensable for compliance.

Maintenance and Monitoring Strategies

Effective underground storage tank management hinges on proactive maintenance and monitoring to
mitigate risks of leaks and ensure operational efficiency. Given that leaks can remain undetected
underground for extended periods, potentially contaminating soil and groundwater, early identification is

critical.

Routine Inspection and Testing

Operators should schedule regular inspections encompassing:

¢ Visual checks of tank and piping access points

¢ Monitoring corrosion protection systems, such as cathodic protection



¢ Integrity testing using methods like tightness testing or ultrasonic examination

¢ Calibration and testing of leak detection equipment

These inspections help identify wear, corrosion, or malfunctioning components before they lead to leaks.

Advanced Leak Detection Technologies

Technological advancements have enhanced leak detection capabilities. Options include:

e Automatic Tank Gauging (ATG): Employs sensors to measure liquid levels and detect anomalies

suggestive of leaks.
¢ Interstitial Monitoring: Detects leaks in the space between double-walled tanks.
¢ Vapor Monitoring: Detects hydrocarbon vapors in the soil surrounding the tank.

¢ Fiber Optic Sensors: Emerging technology providing real-time leak detection with high sensitivity.

Selecting the appropriate technology depends on tank type, contents, and site-specific risk factors.

Environmental and Safety Considerations

Underground storage tanks pose significant environmental risks if not properly managed. Leaks can lead to
contamination of groundwater—a vital source of drinking water—and cause extensive soil pollution.

Cleanup efforts are often costly and time-consuming, with some contamination persisting for decades.

Risk Factors and Mitigation

Several factors influence the risk profile of USTs:

e Tank Age: Older tanks, especially those installed before the 1980s, are more prone to corrosion and

failure.



e Material Stored: Petroleum products and hazardous chemicals have distinct environmental impacts

and require tailored safety measures.

o Site Conditions: Soil type, groundwater depth, and proximity to water bodies affect contamination

potential.

Mitigation strategies include installing corrosion-resistant tanks, ensuring secondary containment, and

implementing rigorous monitoring regimes.

Safety Protocols

Safety extends beyond environmental protection to include personnel and public safety. Proper training for
handlers, emergency response plans, and clear signage are fundamental. Additionally, tanks should be

designed and maintained to prevent explosions, fires, or toxic exposures.

Financial Implications and Risk Management

Managing underground storage tanks involves considerable financial investments, from installation and
maintenance to remediation in case of leaks. Failure to comply with regulations can result in hefty fines

and legal liabilities.

Cost Breakdown

e Installation: Double-walled fiberglass tanks typically cost more upfront than single-walled steel tanks

but offer lower long-term risk.

¢ Maintenance: Regular inspections, leak detection systems, and corrosion protection require ongoing

expenditure.

¢ Remediation: Cleanup costs for leaks can reach hundreds of thousands of dollars depending on

contamination severity.

e Liability Insurance: Financial responsibility requirements necessitate insurance or bonding to cover

potential damages.



A comprehensive underground storage tank guide emphasizes the importance of budgeting for these costs

and considering lifecycle expenses rather than initial purchase price alone.

Emerging Trends and Future Outlook

The underground storage tank industry is evolving in response to technological innovation and increasing
environmental scrutiny. Trends include enhanced smart monitoring systems that leverage IoT (Internet of

Things) connectivity to provide real-time data and predictive maintenance alerts.

Moreover, there is a growing shift towards replacing older steel tanks with composite or fiberglass models
to improve durability and reduce leak risks. Regulatory frameworks continue to tighten, reflecting

heightened public concern over groundwater protection and climate change implications.

In addition, alternative storage solutions such as aboveground tanks and electric vehicle charging

infrastructure are gradually changing the landscape, influencing demand and regulatory focus.

Underground storage tanks remain a vital yet challenging component of fuel and chemical storage
infrastructure. Navigating the complexities of design choices, regulatory compliance, maintenance, and
environmental stewardship requires a well-informed approach. This underground storage tank guide aims
to provide a foundational understanding for operators, regulators, and stakeholders committed to safe and

sustainable tank management.
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