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Traversing the Ins and Outs of Double
Containment

A successful and safe system must hold leakage for at least a
minimal amount of time and have some form of leak detection.
Here are guidelines for selection, system design, and
installation

Just the Facts About
Double Containment
&#149 While most double containment installations are below ground, above-ground systems are becoming more common. &#149 Regulations require that double containment piping systems include leak detection capability. &#149 There are two crucial factors to remember regarding safe, successful double containment. First, the inner and outer pipe must be
compatible with the liquid flowing through them. Second, proper clearances are critical for both the inner and outer pipe systems. &#149 Manufacturers should provide installation instructions, and all installers should be trained and certified in those instructions by factory personnel.

By Gary Sample The EPA requires that hazardous substances be secondarily
contained when stored or transported underground. To accomplish this, secondary
containment systems, also known as double containment systems, are used. Double
containment systems include an "inner" carrier pipe, which transports the
hazardous fluid, and an "outer" containment pipe, which contains the fluid in the
event of inner pipe failure. EPA regulations also specify that these double
containment systems must have leak detection capabilities and that any releases
(spills or leaks) must be contained or diverted to a proper collection system. By
summarizing some of the issues relating to secondary containment and focusing on
the most important things to remember during selection, system design, and
installation, this article seeks to make easier the somewhat daunting task of
compliance. There is a variety of double containment materials and systems on the
market. Most of these systems are constructed of thermoplastic material because of
its ease of installation and wide range of chemical compatibility. Thermoplastic
piping materials include PVC (polyvinyl chloride), CPVC (chlorinated polyvinyl
chloride), PP (polypropylene), PE (polyethylene), and PVDF (polyvinylidene). Various
grades of stainless steel and fiberglass systems are also available. To begin the
process of installing a double containment system, material selection of the inner
pipe must be decided. To determine the proper pipe material, identify the type of
fluid the line will carry, the concentration of chemicals in the fluid, the temperature
and operating pressure, and the expected flow rate. These factors will determine
whether the inner pipe can be thermoplastic or either stainless steel or fiberglass.
Chemical compatibility charts provided by pipe manufacturers help in this process
by showing which pipe materials are compatible with various types of chemicals at
specific concentrations and temperatures.
To determine pipe material, identify the type of fluid to be carried, the concentration of chemicals in the fluid, the temperature and operating pressure, and the expected flow rate.

In addition to ensuring enough space for
the actual pipe and fitting size, there are two other issues to address: thermal
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expansion and contraction. For systems that will maintain a consistent temperature,
compensation for thermal expansion and contraction may not be necessary.
However, when temperature fluctuations come into play, two basic thermal
relationships may exist. In one case, either the inner or the outer pipe &#151 but
not both &#151 will experience thermal expansion/contraction. In the second case,
both the inner and the outer pipe will experience different magnitudes of thermal
expansion/contraction. Thermal expansion and contraction are usually handled by
using either a floating system or a restrained system. In the floating system, the
inner pipe is allowed to move within the outer pipe. With a restrained system, the
inner system is rigidly attached to the secondary system. For underground
installations where the outer pipe cannot stretch due to soil friction and anchoring
effects, the expansion of the inner pipe is completely offset by the elastic/plastic
compression of it. For above-ground installations, the restrained system
accommodates thermal expansion by deformation of both the inner and outer pipe,
depending on relative stiffness. Another key concern is leak detection. Regulations
require that double containment piping systems include leak detection capability.
The system must also be able to collect and contain any leaking fluid for 30 days.
This explains how the inner and outer pipe can be different materials. For example,
even though the inner pipe may be stainless steel because the application requires
a service life of five years, the outer containment pipe material could be PVC
because a service life of only 30 days is required. As a result, a chemical that is not
good for PVC for five years may be fine with PVC for a year.
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