Integrity
Testing
Shop-Fabricated
Aboveground
Storage Tanks
By Alex Ralston, POE

A

ll aboveground storage tanks (ASTs) that are included in
the Spill Prevention, Control and Countermeasure (SPCC)

program require integrity testing. My experience is that many
tank owners and professional engineers who are certifying SPCC
plans are not completely aware of what an integrity test actually
involves.
Integrity testing has three components:

1. A formal inspection by a certified inspector;
2. M onthly inspections that can be performed by the owner; and
3. Annual inspections that can be performed by the owner.
This article will address the formal inspection procedures used by certified
inspectors on aboveground gasoline storage tanks. I will both describe the
procedures that should be followed and give actual examples of problems I have
seen in the course of my inspections.
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Close-up of UL listed underground
tank being used aboveground.

STI SP001: Standard for the Inspection of
Aboveground Storage Tanks includes inspection requirements for portable containers, shop-fabricated tanks,
and field-erected tanks up to a maximum shell height of
50 feet and a maximum diameter of 30 feet.
The STI SP001 standard is not a tightness test
similar to those performed on underground tanks. The

Even so, inspectors sometimes see exactly that—an

standard measures construction integrity; compliance

UST in an aboveground setting. In such a case, the in-

with fire codes, building codes, industry standards and

spection is over right away. Nothing else can overcome

OSHA standards; and the integrity of the thickness of

that deficiency.

the metal tank shell as compared to the original tank
shell thickness. That last requirement is essential. The

Emergency vent bung used as return line
for an emergency generator fuel tank.

shell thickness determines the suitability of the tank for

No pressure/vacuum vent on
avgas 100 tank.

continued service—specifically, whether the tank should
continue in service or be taken out of service for repair
or replacement. The inspection also sets the date of the
next formal inspection.
One of the first tasks is to confirm that an
identification label is on the tank.

Venting
Another important item
we inspect for is proper atmospheric
and emergency venting. Among the common—and
dangerous—mistakes that are seen far too often are the
following:
1. Tanks with no emergency venting;

What to Look For
An SP001 inspector looks for the presence—or
absence—of a number of different items in his tank
evaluation.
Label
One of the first tasks is to confirm that an identification label is on the tank. Each aboveground tank should

2. Cases in which the manufacturer has installed emergency venting, but the venting has been disabled by,
for example, bolting down loose-bolt manways;
3. Cases in which the manufacturer has installed
a fitting for the emergency vent but the vent has either
been plugged or used for another purpose.
Why is proper venting so important with ASTs?

be built to an industry standard (UL, API or SWRI).

If proper emergency venting is not installed and fire

Construction to the applicable standard will be con-

surrounds the tank, rapidly expanding vapors will create

firmed by a corresponding label.

excessive pressure inside the tank, which, in turn, may

No conditions exist under which USTs may be used
aboveground to store flammable or combustible liquids.

cause the tank to rupture and fire to spread over the
area surrounding the tank.

Second Quarter 2013

|

p e i j o u rn a l

|

53

Integrity Testing Shop-Fabricated
Aboveground Storage Tanks
Brass valve below
the liquid level.
Galvanized pipe on
diesel fuel line.

No fire
valve.

Note crack
in wall.

Emergency Fire Valves
Too often, a tank lacks emergency fire valves on

Corner
appears
damaged.

Anti-Siphon Valves
When dispensers are located below the tank

fittings installed below the normal liquid level of the tank,

elevation, an anti-siphon valve must be installed at the

though such valves are generally a good safety practice.

tank. A solenoid valve often serves this purpose. During

Many of the tanks I inspect have only a brass gate valve at

the STI SP001 inspection, the inspector may encounter

the fitting. Should a fire occur in the containment area,

three types of problems in this area:

the brass valves would melt, and the entire contents of the
tank would discharge into the surrounding area.
Piping
Galvanized pipe should not be used on tanks storing

No
bollards
or fuel
island to
protect
pump.

Solenoid valve under
pump instead of at tank.

diesel or jet fuel.
PVC aboveground pipe.

Spacing
A proper installation will include sufficient space
around the tank to allow for inspection or maintenance.
Unfortunately, far too many tanks are installed next to
a dike wall or adjacent tank, making it impossible to inspect the tank or perform any routine maintenance such
as replacing damaged valves or painting.

1. The tank may have no anti-siphon valve;
2. It may have another, incorrect type of valve; or
3. The valve may be improperly installed (for example,
the valve may be below the dispenser, rather than on

No 3-foot separation between the
tanks and the dike wall.

the tank).
Dispenser Hose
Dispenser hose should be no longer than 18 feet.
Hose length exceeds 18 feet.

Dikes
Cracks, gaps, damage or other similar flaws in dike
construction and/or maintenance will be addressed by
the inspector.
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In the installation shown in the photo at left, NFPA 30A
required this single-walled tank to be at least 100 feet from the
property line. Our inspection showed a 21-foot separation.
21 feet to property line.

Structural damage.

Severe corrosion.

Separation Distances
Fire codes set minimum distances at which tanks must
be separated from important buildings, right of ways and
property lines. The distances depend on the category of
the tank. Single-walled tanks require the most distance.
The inspector measures from the tank to the nearest property line, important building and right of way to determine
whether these requirements have been met.

Structural Integrity
The structural integrity of the shell is inspected for any
damage or bulging of the ends.
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Grounding wire attached to
tank gauge instead of tank
shell.

Grounding rod in
the walk area of
the tank floor.

Dike wall is more than 19 in. high. OSHA requires
steps over the dike wall.

Grounded wire
lying in walkway
of the tank floor.

Grounding

The Unexpected

It is important that tanks be properly grounded.
The grounding wire should be attached directly to

And, finally, inspectors sometimes encounter
situations that are totally unexpected.

the shell of the tank from an approved grounding

The photo below shows one such case. Here, the

rod. The image above shows improper grounding.

tank designer incorporated a fiberglass underground tank

Ladder Access
OSHA rules require that dike walls over 19 inches
high have a metal ladder or stairs over the wall.

sump on top of the aboveground tank to “protect” the
submerged pump.
Fiberglass underground
tank sump used to “protect”
submerged pump on
aboveground tank.

Conclusion
The SPCC rule specifically addresses the
response to and the containment of spills or releases.
Integrity testing goes much further—and, even
more important, is designed to be preventative, not
reactive. Integrity testing is based on the fire and
safety codes that protect persons and property in the
immediate vicinity of the tank from fire or other
potential hazards.
The STI SP001 Standard is specifically
referenced in the SPCC rule for integrity testing.
If a certifying professional engineer or tank owner
uses SP001, he or she is assured that the testing
will be accepted by the Environmental Protection
Agency as in conformance with a qualifying industry
standard.
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“If a certifying professional
engineer or tank owner uses
SP001, he or she is assured that
the testing will be accepted by
the Environmental Protection
Agency as in conformance with
a qualifying industry standard.”
A typical SP001 inspection of a 10,000-gallon
tank will take approximately 3 to 4 hours,

• Measurements of the tank and distances from
property lines and important buildings;
• Photographs of the unacceptable conditions;
• Drawings and tables; and
• An inspection summary stating the tank’s
suitability for continued service and the time the
next scheduled formal inspection is due.

depending on the nature and complexity of sitespecific issues. Once the inspection is completed,

Alex Ralston, POE, has 37 years of experience in the

the inspector will prepare a comprehensive report

petroleum equipment industry, is a Certified STI SP001

for the client.

aboveground tank inspector and author of a training

The report will include:

manual for aboveground tank installers entitled, How to

• Field data collected during the inspection;

Install Shop Fabricated Aboveground Storage Tanks.
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