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July 28, 1997

Mr. Alan I. Roberts
DHM-1

Associate Administrator for Hazardous Materials Safety
U. S. Department of Transportation

400 Seventh Street, SW

Washington, DC  20590-0001

&

Dear Mr. Roberts:

Pursuant to Section 106.31 of the 49 CFR (revised as of October 1, 1996), we would ask that
the following regulations be amended as outlined below to benefit the public interest by providing
an alternate form of leak detection test which allows a greater level of safety at lower cost:
1. A, §173.32(b) - Periodic testing and inspection of Specification IM portable tanks.
Existing Rule - "Periodic testing — (1) Hydrostatic test. Each Specification IM
portable tank (§§178.270, 178.271 and 178.272 of this subchapter) and all piping,
valves and accessories, except pressure-relief devices, shall be hydrostatically tested

with water, or other liquid of similar density and viscosity to a pressure not less than
150 percent of its maximum allowable working pressure. "

Proposed Rule Change - Amend the regulations to allow the use of a leakproofness

test at pressures of less than 2 psi, if such test can detect leaks of 180 mls per hour
or less, with a probability of detection of 95% or greater.

B. § 178.270-13 “Testing. (a) Hydrostatic test. Each portable tank and all piping,
valves, and other attachments which are subject to the pressure of the contents of the
tank, except pressure relief devices, must be hydrostatically tested by completely
filling the tank (including domes, if any) with water or other liquid having a similar

density and viscosity and applying a pressure of at least 150 percent of the maximum
allowable working pressure.”

Proposed Rule Change - Amend the regulations to allow the use of a leakproofness

test at pressures of less than 2 psi, if such test can detect leaks of 180 mls per hour
or less, with a probability of detection of 95% or greater.

§178.345-13(a) - Pressure and leakage tests.

Existing Rule - "Each cargo tank must be pressure and leakage tested in accordance
with this section and §§178.346-13(a), 178.347-13(a) or 178.348-13(a), as
applicable.”. . . . and (c) Leakage test. "The cargo tank with all its

accessories in place and operable must be leak tested at not less than 80 percent of
tank’s MAWP with the pressure maintained for at least 5 minutes.
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Proposed Rule Change - Amend the regulations to allow the use of a leakproofness
test at pressures of less than 2 psi, if such test can detect leaks of 180 mls per hour
or less, with a probability of detection of 95% or greater.

§178.346-5(a) Pressure and leakage test.

Existing Rule - "Each cargo tank must be tested in accordance with §178.345-13
and this section.” and §178.346-5(c) Leakage test. "Cargo tanks equipped with
vapor collection equipment may be leakage tested in accordance with the
Environmental Protection Agency’s "Method 27 -- Determination of Vapor Tightness
of Gasoline Delivery Tank Using Pressure-Vacuum Test," as set forth in 40 CFR Part
60, Appendix A."

Proposed Rule Change - Change 178.345-13 as outlined above in paragraph C to
amend the regulations to allow the use of a leakproofness test at pressures of less
than 2 psi, if such test can detect leaks of 180 mls per hour or less, with a
probability of detection of 95% or greater.

§178.347-5(a) - Pressure and leakage test.

Existing Rule - "Each cargo tank must be tested in accordance with §178.345-13
and this section.”

Proposed Rule Change - Change 178.345-13 as outlined above in paragraph C to
amend the regulations to allow the use of a leakproofness test at pressures of less
than 2 psi, if such test can detect leaks of 180 mls per hour or less, with a
probability of detection of 95% or greater.

§178.348-5(a) - Pressure and leakage test.
Existing Rule - "Each cargo tank must be tested in accordance with §178.345-13
and this section.”

Proposed Rule Change - Change 178.345-13 as outlined above in paragraph C to
amend the regulations to allow the use of a leakproofness test at pressures of less
than 2 psi, if such test can detect leaks of 180 mls per hour or less, with a
probability of detection of 95% or greater.

§178.604 - Leakproofness test.
Existing Rule - (d) Test method. “. .. Orher methods, at least equally effective,
may be used in accordance with appendix B of this Part."”

Proposed Rule Change - Either obtain approval from the Associate Administrator
for Hazardous Materials Safety for the PSL Test System (or any similar system that
can perform to the same level of accuracy with equal or greater probability of
detection), as described herein, or amend the regulations to allow the use of a
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leakproofness test at pressures of less than 2 psi, if such test can detect leaks of 180
mls per hour or less, with a probability of detection of 95% or greater.

§ 178.813(c) - Leakproofness Test
Existing Rule - For Intermediate Bulk Containers, the existing rule states that "The
Leakproofness test must be carried out for a suitable length of time using air at a
gauge pressure of not less than 20 kPa (2.9 psig). " The paragraph further states that
"Other methods, if at least equally effective, may be used in accordance with
appendix B of this part, or if approved by the Associate Administrator for Hazardous
Materials Safety, as provided in § 178.801(i). " Furthermore, in Appendix B to part
178 - Alternative Leakproofness Test Methods, a pressure differential test is allowed
if the packaging is pressurized to the pressure required by § 178.604(e), which states
that "An internal air pressure (gauge) must be applied to the packaging as indicated
Jor the following packing groups: (1) Packing Group I: Not less than 30 kPa (4 psi).
(2) Packing Group II: Not less than 20 kPa (3 psi). (3) Packing Group III: Not less
than 20 kPa (3 psi)."

Proposed Rule Change - Either obtain approval from the Associate Administrator
for Hazardous Materials Safety for the PSL Test System (or any similar system that
can perform to the same level of accuracy with equal or greater probability of
detection), as described herein, or amend the regulations to allow the use of a
leakproofness test at pressures of less than 2 psi, if such test can detect leaks of 180
mls per hour or less, with a probability of detection of 95% or greater.

§180.407(h) - Leakage Test

Existing Rule - "...Leakage Test pressure must not be less than 80 percent of the
tank design pressure or MAWP, whichever is marked on the certification or
specification plate, except as follows: (i) A cargo tank with a MAWP of 690 kPa
(100 psig) or more may be leakage tested at its maximum normal operating pressure
provided it is in dedicated service or services; or (ii) An MC 330 or MC 331 cargo
tank in dedicated liquified petroleum gas service may be leakage tested at not less
than 414 kPa (60 psig).”

Proposed Rule Change - Amend the regulations to allow the use of a leakproofness
test at pressures of less than 2 psi, if such test can detect leaks of 180 mls per hour
or less, with a probability of detection of 95% or greater.

2.  Overview of the PSL Test Kit System ("PSL Test System") and its operation

The PSL Test System is certified to 100% accuracy and can detect leaks as small as 100
mls per hour. Its applications include leak detection tests for cargo tanks, rail cars,
underground storage tanks and above-ground storage tanks. The PSL Test Kit (the "Test
Kit") fits in a briefcase sized container and can be carried to the site of the test. The Test
Kit conforms to U. S. EPA standards and is intrinsically safe.
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With the PSL Test System, leak tests can be completed in approximately two (2) hours.
Moreover, no water is needed to complete the test. The test does not introduce outside
elements into the tank which eliminates the chance for damage to the tank or its contents.

The PSL Test System is designed to create a pressure or vacuum in the ullage (air space)
of a storage tank, which is monitored on an integral high-resolution digital pressure gauge
(which is accurate to approximately 1/700th of a psi). Under test conditions, the tank is
first sealed, following which a known low pressure is applied to the ullage via the tester
and is stabilized. If the tank is sound, then the pressure remains constant. In the presence
of a leak, however, the volume of ullage increases and the consequent decrease in pressure
is registered on the pressure gauge. By then applying a vacuum to the ullage, it can be
determined whether air or product is leaking from the tank, and the stabilized negative
pressure level is used to calculate the precise depth of the leak, assisting in its location,
inspection and repair.

The PSL Test System includes a "sound detector” which is portable and can be used to
pinpoint the exact location of the leak on a weld, fitting, valve, etc. This sound detector
is extremely accurate, and is quicker and easier to use than the soap bubble system. Using
the Sound Detector, a leak can typically be located in a matter of minutes.

In addition to its precision and convenience, the Test Kit can be set up in minutes and the
test process itself may be completed in a maximum of two hours in the case of a leak-free
tank. It is equipped to test the tank systems and associated pipework simultaneously. On
completion of testing, highly accurate, visible and indisputable results are immediately
produced. The very nature of the test process, coupled with the sensitivity of the Test Kit
to minimal pressure changes, means that it is able to detect extremely low leakage rates.
Accordingly, a problem may be detected perhaps years sooner than by conventional means,
with the result that the consequent contamination is minimized.

Of all the leaks detected in tanks, 80% of the total are found in the pipework emanating
from the tested tank and the PSL Test System takes this into account. The tank and ALL
pipework is tested as one by the PSL Test System. Only when a leak is detected are joints
broken for isolation and each item is checked independently. Where a tank is found to be
leaking, the PSL Test System has the capability to draw a vacuum on the tank and stop the
leak until whatever work necessary can be accomplished to remedy the leak.

3.  Petitioner’s Interest in the Proposed Action

PSL is the manufacturer of a Precision Leak Detection Test Kit ("PSL Test Kit") which
can perform the leak detection work outlined in the proposed regulation change. It is the
intention of the petitioner to manufacture and sell the PSL Test Kit to parties who may
wish to perform the leak detection work in the United States. The PSL Test Kit has been
in use commercially since 1992, for testing underground storage tanks, above ground
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storage tanks and cargo tanks, primarily in the United Kingdom, Spain, and the Middle
East for companies such as British Petroleum, Texaco, Shell and Mobil.

4.  Support for the Proposed Regulation Change

Third party Certification Attached are reports regarding the capabilities of the PSL
Precision Leak Detection Test System as prepared by Ken Wilcox Associates, Inc.,
of Independence, Missouri (who is a third party EPA Certifier); the University of
Leeds (England) and the University of Valencia in Spain. These reports indicate that
the PSL Test Kit provides 100% accuracy in detecting leaks of 180 mls per hour, or -
less using test pressures of 200 Mb (which is less than 3 psi).

The enclosed letters from fire authorities in England further prove the system’s
capabilities.

Time and cost savings The PSL Test Kit allows completion of the leak detection
test within two to four hours and includes a test of the pipes, fittings, etc., of the
tank while they remain in place. The hydrostatic test typically requires filling the
tank to be tested with water, which can take 8 - 12 hours. If a leak is detected, then
the leak must be fixed and the process must be repeated. Obviously this also entails
a substantial waste and/or contamination of fresh water. By using the PSL Test
System, industry will save substantial amounts of time in completing the required
leak detection tests and will have more accurate results.

In England, insurance companies are likely to decrease the premiums payable by
companies using the PSL Test Kit because its accuracy allows leaks to be detected
earlier than other systems which decreases potential damage and liability.

Safety By using low pressure, the proposed test method does not affect the integrity
of the tank to be tested or endanger the personnel performing the test or others in the
area of the test.

Purity The test does not inject test matter into tank (preventing foul smells and/or
contamination). No water is needed for the test.

Flexibility Can test tanks with various liquids (not just oil or gas). The test can be
performed with the tank empty, filled or partially filled.

Precision Can detect leaks in pipework, valves, connections and manifold
assemblies (where a majority of leaks occur) while they remain in place on the tank.

Emergency Response The Test Kit can be utilized to create a vacuum within the
vessel being tested to stop a leak for an extended period (greater than 12 hours) until
the damage can be repaired or the product can be removed from the leaking tank.
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Other Uses The Association of Container Re-conditioners and the Steel Shipping
Container Institute requested that plastic drums used in dedicated services be
leakproofed, citing a 2% failure rate in a sample of existing tanks (see attached
report). The proposed rule changes would allow the use of systems that could
quickly and accurately detect leaks in these drums.

Other Regulations In early 1997, the British [Freight Transport Association
("FTA")] requested that PSL adapt its Test Kit for use in detecting leaks in cargo
tankers, after a cargo tank that recently passed another form of leak detection test
failed, releasing approximately 30,000 liters of gasoline into the London sewer
system. The FTA has approved the PSL system for use in the U.K., and is
purchasing five Test Kits for their own regulatory use.

5.  Potential Impact of the Proposed Regulation Change

The petitioner does not believe that the proposed regulation change creates a significant
impact, because it merely provides industry with an additional option to perform required
leak detection tests. The petitioner does, however, believe that the PSL Test System will
be attractive to industry because it provides greater accuracy and convenience while using
less time and resources. Moreover, the petitioner does not believe that the proposed
change will increase the regulatory burden on small businesses, or meaningfully change the
existing recordkeeping and recording requirements.

To better understand the existing regulations, the petitioner completed a demonstration of the
PSL Test System on a cargo tank for Ron Kirkpatrick and Phil Olsen of the DOT RSPA and
provided materials explaining the PSL Test System to Cheryl West Freeman and Mark Toughiry,
also of DOT RSPA. The petitioner also completed a demonstration of the PSL Test System for
James Rader of the Federal Railroad Administration.

We appreciate, in advance, the consideration of the proposed regulation changes, and would be
pleased to provide additional information, or answer any clarifying questions. My telephone
number is (303) 295-3000.

Sincerely,

PSL Limited

I

Director

WIC:st

alter J. COughlin



EXHIBIT A

Evaluation of the Piper Services, Limited, PSL Precision Tester by Ken Wilcox
Associates, Inc.

Evaluation Report on the PSL Precision Tank Testing Equipment by University of
Leeds Innovations Ltd.

University of Valencia Report
Letters from English Fire Authorities

Letter from Association of Container Reconditioners and the Steel Shipping
Container Institute
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Preface

This report describes the testing that was conducted on the Piper Services, Limited, PSL
Precision Tester. The forms contained in this report are based on data collected using the EPA
protocol "Standard Test Procedures for Evaluating Leak Detection Methods: Nonvolumetric Tank
Tightness Testing Methods", EPA/530/UST-90/005, March, 1990. The leak simulations, data
collection, data analysis, and report were conducted by Ken Wilcox Associates, Inc. The evaluation
generally meets the requirements of the U.S. Environmental Protection Agency for nonvolumetric
leak detection systems except for the number of fuel transfers that were conducted during the

evaluation.

Technical questions should be directed to Mr. Carl Denby, Piper Services, Ltd, at 01924 283200.

H. Kendall Wilcox, President
KEN WILCOX ASSOQLATES, INC.

U Mo dap0 (OLeos

May 2, 1995
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Introduction

This report presents an evaluation of the Piper Services, Ltd., PSL Precision Tester. The
results of the evaluation have been applied to tanks up 68,000 litres capacity when the ullage is 4,000
litres or less. This report covers both the pressure and the vacuum testing methods that are used by

the PSL system.

The evaluation of the PSL Precision Tester was based on an adaptation of the U.S. EPA
protocol "Standard Test Procedures for Evaluating Leak Detection Methods: Nonvolumetric Tank
Tightness Testing Methods", EPA/530/UST-90/005, March 1990. This protocol requires that
nonvolumetric methods such as the PSL Precision Tester meet the same general performance

requirements as volumetric methods.

The testing conducted during this evaluation deviates from the normal procedures used for
a U.S. EPA evaluation in the following way. The U.S. Protocol specifies that the product level be
altered between each pair of tests. To meet this specification, a total of 21 product transfers (seven
at each of thres temperatures) must be conducted. Because of the shortness of the tests and the
relatively long stabilisation times required by the PSL system, this procedure was altered. The test
forms have accordingly been modified to indicate that alternate test methods were used in the
evaluation. The remainder of the testing follows the U.S. EPA procedures. A complete description

of the testing procedures is included in this report.

Description of the PSL Precision Tester

The PSL Precision Tester is a relatively simple test system consisting of valving and piping
necessary to create positive or negative pressure (vacuum) in the ullage of an underground storage
tank, and a high resolution pressure gauge (0.1 Mb). The tester is sealed into a riser using an
expansion plug that is an integral part of the test probe. Different size plugs can be attached to adapt
the probe to any size riser. The control box has valving so that two tanks can be tested
simultaneously. A Venturi is also included in the unit so that the ullage can be evacuated to produce
a negative pressure reading. A barometer is provided so that the atmospheric conditions can be

monitored during the test.

The test is based on the systems ability to detect small changes in the volume of the ullage
when product leaks from the tank. Under pressure test conditions, as product leaks from the tank,
the ullage volume increases and the pressure decreases. The pressurization process amplifies any
leaks that might be present so that they are more easily detected. For example, a 580 ml/hr leak at
the midpoint of a 96 in diameter tank that is 95% full will leak at a rate of approximately 1500 ml/hr
when the uilage pressure is increased to 180 Mb. A 380 ml'hr leak at the bettom of the tank under

the same conditions will increase to 760 ml/ar.

Page 1



PSL Precision Tester

A calibration check is conducted by rapidly removing one litre of product from the tank.
This process typically takes about 1.5 minutes. The pressure is noted at the beginning and end of
the removal process. The calibration data is used to estimate the approximate magnitude of any
leaks that might be present. For example, if removal of 1 litre of product results in a pressure loss
of 2 Mb, and a one hour test results in a pressure loss of 1 Mb, the rate of loss would be estimated

at 500 ml/hr under the test conditions.

Piper Services, Ltd normally tests for leaks by applying a positive pressure to the ullage.
However a negatively pressurized ullage is preferable under certain circumstances or as further
verification that the tank is leaking. Under vacuum ullage conditions, leaks are detected in a manner
similar to the pressure ullage conditions. Decreases in the vacuum would indicate that a leak is
present. Additionally, by performing a negative pressure test after a positive pressure test and
comparing their respective pressure losses, the method can determine if the leak is an air/ullage leak
or a product leak. If the pressure loss from a positive pressure test is equal to the pressure loss from
a negative pressure test, the leak will be reported as an air/ullage leak. If the negative pressure test
records a greater pressure loss than the positive pressure test, the leak will be reported as a product

leak.
Description of the PSL Test Procedure

Under pressure ullage conditions, nitrogen is metered into the tank until a pressure of
approximately 180 Mb is reached. The nitrogen flow is then stopped and the pressure is monitored.
The introduction of nitrogen produces a small amount of heating that causes the pressure to rise for
a short time after the flow of nitrogen has eaded. This is followed by a relatively rapid decrease in
pressure as the ullage balances out between fill pipe and tank plus thermal equilibrium. A small rise
in pressure occurs for tight tanks as vaporization of the fuel takes place. After a stabilization period
of approximately 90 minutes and the data readings are at 0.1 Mb, the test is initiated. Test readings
throughout the complete procedure are taken at 5 minute intervals throughout the test.

After the tank is stable, one liter of product is removed from the tank for calibration purposes.
The temperature of this removed product is measured using a digital thermometer with a resolution

0f 0.01 deg C.

If the pressure drops in regular increments during the test, a visual inspection is conducted
to see if the source of the leak can be determnined. If the leak is located, it is repaired and the test is
repeated. If the leak cannot be located, the tank is retested independently of all pipework. If the
same pressure drop trend is recorded, a leaking tank is declared. If the pressure decrease is due to
temperature decreases in either the ullage or the product, the rate of pressure change will decrease

as the tank comes into thermal equilicrium. However, the rate of pressure change wiil remain steady

1f a true leak is present.

. -
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PSL Precision Tester

If the tank is tight, the pressure trend will remain steady as long as the barometric pressure
and product temperature remain stable. Any barometric or thermal changes that should occur during
testing, may result in slight irregular changes in the pressure trend. However, the changes in
pressure resulting from barometric or thermal changes will be small in comparison to pressure
changes that are brought about by a leak in a tank.

Under negative pressure (vacuum) ullage conditions, air is removed from the tank until a
vacuum of approximately 180 Mb is reached. The testing is conducted in the same manner as it is
for the pressure. The vacuum test is preferable to the pressure test under certain conditions and is
also sometimes used to compliment pressure testing. If the pressure test indicates that a leak is
present, the vacuum test conditions are sometimes used as further verification that a leak is present.
Under other conditions, such as high groundwater levels, the vacuum conditions may be preferable

to the pressure conditions.

Description of the KWA Test Site

The testing was conducted using a 45,600 litre (12,000 gallon) steel tank located in Denver,
Colorado. The tank is equipped with several 10 cm (four inch) diameter risers which are used to
install test equipment. Each riser not used during the testing was capped securely and tested for
leaks. The product contained in the test tank was diesel fuel.

After installing the test equipment to the tank, all exposed fittings and caps were checked
for leaks using a soap solution. For the pressure ullage conditions, pressure was produced in the tank
by introducing nitrogen from a compressed gas cylinder equipped with a pressure reguiator. For the
vacuum ullage conditions, air was removed from the tank by a vacuum pump. The pressure or
vacuum was monitored by the PSL Precision Tester during the introduction of nitrogen or the

removal of air.
Overview of Evaluation Procedure

The testing procedures used for this evaluation were designed to verify that the PSL Precision
Tester has the sensitivity and resolution necessary to detect the volume changes typical of a 330
ml/hr leak at the bottom of a 95% full tank. The evaluation of the PSL Precision Tester was based
on an adaptation of the EPA protocol "Standard Test Procedures for Evaluating Leak Detection
Methods: Nonvolumetric Tank Tightness Testing Methods", EPA/550/UST-90/005, March 1990.

All unused openings on the 45,600 litre tank used in the evaluation were sealed prior t
initiating the testing. For the pressure ullage conditions, the ullage of the tank was pressurized to
a nominal pressure of 180 Mb (2.0 psi). For the vacuum ullage conditions, the ullage of the tank was
adjusted to a nominal vacuum of 180 Mb (-2.0 psi). The pressure within the ullage was monitored
by the PSL Precision Tester. Additionally, the temperature of the procucr and the barometric

Pagz 3



Table 1. Test Results for the Piper PSL Precision Tank Test System for Pressure Ullage Conditions

Reporting Form for Leak Test Results
Nonvolumetric Tank Tightness Testing Method

Method Name and Version: Piper PSL_(Pressure Version) Leak Detection Mode: Precision Test

Evaluation Period: from:__11/13/94 _to _11/19/94_ (Dates)

If applicable | If applicable [ if applicable |
Date at Time at Product

Completion { Completion | Date Test | Time Test | Time Test | Temperature | Nominal Induced | Tank Tight?

of last fill of last fill Began Began Ended Differential | Leak Rate {Leak Rate*| (Yes, No, or

_ Test No. (m/dly) (military) (midly) (military) (military) (deg F) (gal/h) (gal/h) | TestInvalid)
1 11/13/11994 1300 11/14/1994 1005 1100 5.1 0 0 y
2 11/13/1994 1300 11/14/1994 1110 1210 5.1 01 0.195 n
3 _11/14/1994 1500 11151994 | 915 1015 -0.9 0 0 y
A 1171471994 1500 11/15/1994 1035 1135 -0.9 0 0 y
5 11/14/1994 1500 11/15/1994 1200 1300 -0.9 0.1 0.25 n
6 11/14/1994 1500 11/15/1994 1330 1430 -0.9 0.1 0.31 n
i 7 11/14/1994 1500 11/15/1994 1440 1540 -0.9 0.1 0.27 n
8 11/15/1994 1827 11/16/1994 925 1025 53 0 0 y
9 11/15/1994 1827 11/16/1994 1045 1145 53 0.1 0.21 n
10 11/15/1994 1827 11/16/1994 1155 1255 5.3 0.1 0.26 n
11 11/15/1994 1827 11/16/1994 1350 1450 53 0 0 y
12 11/15/1594 1827 11/16/1994 1500 1600 53 0 0 y
13 11/16/1994 1903 11/17/1994 623 740 0.4 0 0 y
14 11/16/1994 1903 11/17/1994 750 850 0.4 0 0 y
15 11/16/1994 1903 11/17/1994 850 950 0.4 0 0] Y
16 11/16/1994 1903 11/17/1994 1000 1100 0.4 0.1 0.2 n
17 11/16/1994 1903 11/17/1994 1130 1230 04 0.1 0.25 n
18 11/16/1994 1903 11/17/1994 | 1235 1335 0.4 0 0 y
19 11/16/1994 1903 11/17/1994 1340 1440 04 0.1 0.23 n
20 11/16/1994 1903 11/17/1994 1445 1545 0.4 0.1 0.22 n

* The induced leak rates were adjusted for the additional pressure due to pressurization of the ullage.
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Table 1. (continued)

Reporting Form for Leak Test Resuilts
Nonvolumetric Tank Tightness Testing Method

Method Name and Version: Piper PSL_(Pressure Version) Leak Detection Mode: _Precision Test

Evaluation Period: from: _11/13/94_to _11/19/94_ (Dates)

If applicable | If applicable if applicable
Date at Time at Product
Completion | Completion | Date Test | Time Test | Time Test | Temperature | Nominal Induced Tank Tight?
of last fill of last fill Began Began Ended Differential | Leak Rate | Leak Rate* | (Yes, No, or
Test No. (m/dly) (military) (m/dly) (military) (military) (deg F) (gal/h) (gai/h) Test Invalid)
21 11/16/1994 1903 11/17/1994 1550 1650 0.4 0.1 0.22 n
22 11/16/1994 1903 11/17/1994 1655 1755 0.4 0 0 y
23 11/17/1994 2103 11/18/1994 600 700 -3.9 0 0 y
24 11/17/1994 2103 11/18/1994 705 805 -3.9 0 0 y
25 11/17/1994 2103 11/18/1994 816 916 -3.9 0.1 0.17 n
26 11/17/1994 2103 11/18/1994 920 1020 -3.9 0.1 0.27 n
27 11/17/1994 2103 11/18/1994 1030 1130 -3.9 0 0 Y
28 11/17/1994 2103 11/18/1994 1135 1235 -3.9 0.1 0.24 n
29 11/17/1994 2103 11/18/1994 1240 1340 -3.9 0 0 y
30 11/17/1994 2103 11/18/1994 1345 1445 -3.9 0.1 0.23 n
31 11/17/1994 2103 11/18/1994 1450 1550 -3.9 0.1 0.2 n
32 11/17/1994 2103 11/18/1994 1555 1655 -3.9 0 0 y
33 11/18/1994 2000 11/19/1994 600 700 -1.3 0 0 y
34 11/18/1994 2000 11/19/1994 705 805 -1.3 0 0 y
35 11/18/1994 2000 11/19/1994 810 910 -1.3 0 0 y
36 11/18/1994 2000 11/19/1994 915 1015 -1.3 0.1 0.27 n
37 11/18/1994 2000 11/19/1994 1025 1125 -1.3 0.1 0.26 n
38 11/18/1994 2000 11/19/1994 1130 1230 -1.3 0 0 y
39 11/18/1994 2000 11/19/1994 1235 1335 -1.3 0.1 0.2 n
40 11/18/1994 2000 11/19/1994 1340 1440 -1.3 0.1 0.2 n
41 11/18/1994 2000 11/19/1994 1445 1545 -1.3 0 0 y
42 11/18/1994 2000 11/19/1994 1550 1650 -1.3 0.1 017 n

* The induced leak rates were adjusted for the additional pressure due to pressurization of the ullage.
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Table 2. Test Results for the Piper PSL Precision Tank Test System for Vaccuum Ullage Conditions

Method Name and Verslon: Piper PSL (Vacuum VYersion)

Reporting Form for Leak Test Results
Nonvolumetric Tank Tightness Testing Method

Evaluation Period: from:__12/4/94__ 1o _12/20/94 _ (Dates)

Leak Detection Mode: Precision Test

If applicable | If applicable If applicable
Date at Time at Product

Completion | Completion | Date Test | Time Test | Time Test | Temperature Nominal Induced | Tank Tight?

of last fill of last fill Began Began Ended Differantial Location Leak Rate | Leak Rate*| (Yes, No, or

Test No. (m/dly) (military) (m/d/y) (military) {military) (deg F) of Leak {gal/h) {gal/h) Test Invalid)
1 12/4/94 N/A 12/18/94 1245 1325 0 Tight 0 0 Y
2 12/4/94 N/A 12/18/94 1335 1350 0 Ullage 0.1 0.1 N
< 12/4/94 N/A 12/18/94 1400 1415 0 Liquid 0.1 0.1 N
4 12/4/94 NIA 12/18/94 1425 1440 0 Tight 0 0 Y
5 12/4/94 N/A 12/18/94 1540 1555 0 Liquid 0.1 0.1 N
£ 12/4/94 NIA 12/18/94 1600 1615 0 Ullage 0.1 0.1 N
1 12/18/94 1626 12/19/94 930 945 0 Tight 0 0 Y
8 12/18/94 1626 12/19/94 950 1005 0 Liquid 0.1 0.1 N
9 12/18/94 1626 12/19/94 1010 1025 0 Tight 0 0 Y
10 12/18/94 1626 12/19/94 1040 1055 0 Tight 0 0 Y
11 12/18/94 1626 12/19/94 1120 1135 0 Ullage 0.1 0.1 N
12 12/18/94 1626 12/19/94 1140 1155 0 Liquid 0.1 0.1 N
12 12/18/94 1626 12/19/94 1200 1215 0 Tight 0 0 Y
14 12/18/94 1626 12/19/94 1500 1520 0 Tight 0 0 Y
15 12/18/94 1626 12/19/94 1525 1540 0 Ullage 0.1 0.1 N
1€ 12/18/94 1626 12/19/94 1545 1600 0 Liquid 0.1 0.1 N
17 12/18/94 1626 12/19/94 1605 1620 0 Tight 0 0 Y
18 12/18/94 1626 12/19/94 1625 1640 0 Liquid 0.1 0.1 N
19 2/19/94 1925 12/20/94 840 855 1.67 Tight 0 0 Y
20 2/19/94 1925 12/20/94 915 930 1.67 Liquid 0.1 0.1 N
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PSL Precision Tester

pressure were recorded during the testing using equipment that was external to the PSL Precision
Tester.

For the pressure ullage tests, leaks were created using a peristaltic pump which was
connected to a tube extending into the product. The leak rate was adjusted to account for the
additional flow that would result from pressurization of the ullage to 180 Mb. A leak of 380 mU/hr
with a diesel fuel head pressure of 2.44 meters will increase to 760 ml/hr when the ullage is
pressurized to 180 Mb. The actual leak rates were verified after each test by measuring the volume

of liquid removed during the test.

For the vacuum ullage tests, leaks were simulated using two orifices that had been calibrated
to allow a flow of 380 ml/hr of diesel fuel under a 122 cm (41t) head pressure. One orifice was
connected to a tube that extended to the bottom of the tank. Air leaks through this orifice bubbled
up through the liquid in the same manner as would occur if the leak were below the liquid level. The
other onfice was installed to allow air leaks to occur directly into the ullage. The testing sequence
involved randomly selecting on of the two orifices for each test. Fourteen ullage leaks, fourteen
leaks below the liquid and 14 tight tests were conducted for a total of 42 tests under vacuum

conditions.
Since calibrated orifices were used, changzs in the test conditions automatically produced changss

in the leak rates.

Test Results and Discussion

The results of the sesting have beea presented in Tables | and 2. The pressure test results are
presented in Table 1 and the vacuum tést results are presented in Table 2. A total of 84 tests were
conducted for this evaluation. Forty-two tests were conducted under pressurized ullage conditions
and forty-two tests were conducted under vacuumized ullage conditions. Of the forty-two tesis
conducted under both types of £ conditions ¢ {pressure and vacuum), t ‘weqty-one leak conditions and

twenty-one tight conditions were induced.

Of the 84 tests conducted, there were no missed detections and no false alarms at either
positive or negative pressure. The probabilitv of detection (P;) was accordingly determined to be
100%. The probability of a false alarm (?-,) was deterrnined to be 0%

Size of Tank

Aithough the ullage testing was ccrncducted on a 43,600 lime tank, the tark size is prooably

not the limiting parameter. A mcre approrridte parameter is the ullage volume. For this evaluation.
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PSL Precision Tester

testing was conducted on an ullage volume of 4,000 litres. It is therefore suggested that testing be
limited to tanks with a maximum ullage volume of 4,000 litres.

verage Data Collection Time Per Test

The data collection time for a typical test is usually less than one hour. For the pressure tests,
the average time for the series of tests was 60 minutes with a range of 55 to 77 minutes. For the
vacuum tests, the average time for the series of tests was 16 minutes with a range of 15 to 40

minutes.

Product Level

The product level for the testing was adjusted to give an ullage volume of 4,000 litres. For
this particular tank, the product level was adjusted to approximately 2133 mm (84 in). The diameter
of the tank was 2,438 mm (96 in).

Minimum Total Testing Time

The minimum total test time for this system is estimated to be 2 hours. This includes 1 hour
to set up the tank for testing, 0.5 hours to conduct the test, and 0.5 hours to return the tank to service.
The tank setup time could be a major variable. Longer test times are permissible.

Maximu llowable Temperature Difference

The temperature of the product which was transferred to the tank during the testing ranged
from -3.9 degrees F to +5.3 degrees F for the positive pressure tests and from 0 degrees F to +5.0
degrees F for the negative pressure tests. The standard deviation of the temperature differences was
3.7 degrees F for the positive pressure tests which gives a maximum allowable temperature
difference of £5.5 degrees F between product delivered and product in the tank before a positive
pressure test can be conducted. The standard deviation of the temperature differences was 2.5
degrees F for the negative pressure tests which gives a maximum allowable temperature difference
of £5.8 degrees F between product delivered and product in the tank before a negative pressure test

can be conducted.

The practical implications of the maximum allowable temperature difference are not obvious.
While it is clear that testing should not be conducted immediately following a product delivery, it
is also clear that after some minimum stabilization time, testing may be reliably conducted even if
the temperature differences were greater than those allowed by the protocol. The test results reported
for this evaluation were obtained under the temperature conditions stated above. Larger differences

could require correspondingly longer stabilisation times.
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PSL Precision Tester

Sources of Variation in the Test Results

There are sources of variation in all leak detection methods. Because the use of pressure
decay is a relatively new procedure for the precision testing of underground storage tanks, it seems
advisable to provide some discussion of the potential error sources of this method. This will allow
regulators, owners, and other cognizant parties to evaluate the applicability of the method to a
specific set of site conditions. The methodology used by PSL to compensate for potential
interferences has also been briefly discussed.

Product Tvpe

The type of product contained in the tank can effect the testing times. Since water and diesel
fuel have low vapour pressures at the temperature of a typical tank test, volatilization of the product
1s much less of a problem. The time required to reach equilibrium for gasoline or other volatile
products may be considerably longer. In addition, the coefficient of expansion for gasoline is
approximately 50% greater than that for diesel. Extended test times may be required when there is

a large gasoline ullage.

Test Pressure

Higher pressures will amplify the leak more than lower pressures and will offset the effects
of a water table. The test pressures used in this evaluation (180 Mb) will change a leak rate of 380

ml/hr to 760 ml/hr.

Water Table

The presence of a water table above the leak will reduce the differential pressure and reduce
the leak rate. To assure that the water table dces not mask a leak, the pressure can be increased to
a high enough level that the water table will be overcome and the leak will be re-established. If the
position of the water table is known, the necessary increase can be readily calculated. Under vacuum
conditions, the presence of a water table above the leak will produce a water ingress into the tank

thereby reducing the vacuum conditions.

Temperature Changes in the Product

Temperature changes in the product will cause the product to expand or contract, producing
changes in the ullage volume and pressure. Temperature changes in the product can potentially
mask or produce a false alarm (report a leak when the tank is actually tight). This is caused because
thermal contraction or expansion can reach rates higher than 580 ml/hr, particularly for large tanks.
An adequate stabilisation time is therefore required. This is particularly true when the product is
gasoline. Because the coefficient of expansion is larger for gasoline than for diesel, particular
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PSL Precision Tester

caution should be taken when testing large gasoline tanks. The results of this evaluation indicate that
testing should not be conducted sooner than 8 to 10 hours after the tank is filled.

Two additional steps may be taken to reduce the potential problem caused by temperature
variations in the product. First, the owner is encouraged to fill the tank well in advance of the test
and keep the product level high so that the last delivery prior to testing is basically a topping-off
process. This will reduce the effects of product deliveries of a different temperature. Second, the
test data is monitored carefully to verify that pressure changes are uniform in behavior. Unstable
temperatures will produce curvature in the data as the product approaches equilibrium. If curvature
is observed, additional stabilisation times are required.

e e es in the Ullage

Temperature changes in the ullage will effect the ullage pressure. In most cases, a
stabilisation time of 1.5 hrs after pressurization should be adequate to establish thermal equilibrium.

Barometric Pressure Changes

The PSL system is sensitive to barometric pressure changes. The tester must monitor the
barometric pressure during the change to assure that the ullage pressure changes are not due to
atmospheric changes. Caution should be observed when testing during storms or other times when
atmospheric changes are likely to occur. Testing should be discontinued during times of rapid

barometric pressure changes.
Conclusions
Specific conclusions for the PSL Precision Tester are discussed below.

1. The PSL Precision Tester will meet the performance requirements for the U.S. EPA for
nonvolumetric test methods when testing is conducted under stable conditions.

2. Since there were no missed detections or false alarms, the Probability of Detection (Pp)
is 100% and the Probability of False Alarm is (B,) is 0%.

The volume of the ullage that may be used during a test should not exceed 4,000 litres.

Ul

4, It is recommended that the tank be allowed to stabilise overnight after a delivery has
occurred. A minimum of 8-10 hours should be provided. If a leak is detected, a second
test should be conducted to identify poteatial temperature influencss.
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PSL Precision Tester

5. A minimum of 1.5 hours must be allowed for stabilisation after the tank is pressurized.
Longer times may be required for volatile fuels.

6. Testing should be avoided during times of rapid barometric pressure changes.

7. The maximum allowable temperature difference after a delivery is £5.5 degrees F for a
positive pressure test and =3.8 degrees F for a negative pressure test. Although these
temperature differentials are specified by the USEPA, it is often difficult to to determine
that they have been met. If larger temperature differentials are encountered, longer

stabilisation times may be required.
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Restults of U.S. EPA Alternative Evaluation
Nonvolumetric Tank Tightness Testing Method

This form tells whether the tank tightness testing method described below complies with the
performance requirements of the federal underground storage tank regulation. The evaluation was
conducted by the equipment manufacturer or a consultant to the manufacturer using a modification
of the U.S. EPA'S "Standard Test Procedure for Evaluating Leak Detection Methods:
Nonvolumetric Tank Tightness Testing Methods." The full evaluation report also includes a form
describing the method and a form summarizing the test data.

Tank owners using this leak detection systern should keep this form on file to prove compliance with
the federal regulations. Tank owners should check with State and local agencies to make sure this

form satisfies their requirements.
Method Description

Name _PSL Precision Tester
Version _Positive Pressure
Vendor __Piper Services (Yorks) Ltd.

Ahed House Estate, Dewsbury Road

(street address)
Ossett, West Yorkshire. WFS5 9ND, United Kingdom 0924 283200
(city) (county) (country) (phone)

Evaluation Results

This method, which declares a tank to be leaking when __pressure decay exceeds the ¢alibration

value over a pedod of 15 minutes
has an estimated probability of false alarms [P(FA)] of _Q.0_% based on the test results of _0
false alarms out of _21 tests. A 95% confidence interval for P(FA)isfrom_0Q _to_13 %.

The corresponding probability of detection [P(D)] of a _0.1Q _ gallon per hour leak is _100.0 %
based on the test resuits of _ 21 detections out of _21  simulated leak tests. A 95% confidence

interval for P(D) is from __86 to__100Q 9%.

Does this method use additional modes of leak detection? { ) Yes (X) No. If Yes,
complete additional evaluation results on page 3 of this form.

Based on the results above, and on page 3 if applicable, this method (X) does ( ) does not meet the
federal performance standards established by the U.S. Environmental Protection Agency (0.10

gallon per hour at P(D) of 95% and P(FA) of 5%).

Test Conditions During Evaluation

The evaluation testing was conducted ina _12.000  gallon (X) steel ( ) fiberglass tank that was
96 _inches in diameter and __389 _ inches long, installed in gravel back{ill.
The ground-water levei was __ 0 inches above the bottom of the tank.
Page ! of 2
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Nonvolumetric TTT wiethod __PSL Precision Tester
Version __Positive Pressure

Test Conditions During Evaluation (continued)

The tests were conducted with the tank _96% percent full.

The temperature difference between product added to fill the tank and product already in the tank
ranged from_-3.9 _degrees Fto _+5.1 degrees F, with a standard deviation of _3.7 _ degrees F.

The product used in the evaluation was diese] fuel

This method may be affected by other sources of interference. List these interferences below and
give the ranges of conditions under which the evaluation was done. (Check None if not applicable.)

( ) None
Interferences Range of Test Conditions

uct tempera ang _Ullage volume must be Jess than 4,000,

Ullage volume too large

tabilization time must be 8-10 hr

Limitations on the Results

The performance estimates above are only valid when:

® The method has not been substantially changed.

The vendor's instructions for using the method are followed.

The tank contains a product identified on the method description form.

The tank capacity is 18.000 gallons or smaller. (The ullage volume must not exceed 4,000 L)
The difference between added and in-tank product temperatures is no greater than +_5.5

degrees Fahrenheit.

( ) Check if applicable:

Temperature is not a factor because

® The waiting time between the end of filling the test tank and the start of the test data

collection is at least _8 hours. (Longer for large tanks)
e The waiting time between the end of "topping off” to final testing level and the start of the

test data collection is at least _ N/A__ hours. (Underfill test)
® The total data collection time for the test is at least_0.25 hours.

® The ullage volume in the tank during testing is __Jess than 4,000 L. .
® This method (X) can () cannot be used if the ground-water level is above the bottom of the
tank. (If the product head pressure must be greater than the external water pressure at

the botiom of the tank.)

Other limitations specified by the vendor or determined during testing:

Nonvolumetic TT 1T Method - Results Form



Nonvolumetric TTT Metnod PSL Precision Tester
Version _Positive Pressure

> Safety disclaimer: This test procedure only addresses the issue of the method's ability to
detect leaks. It does not test the equipment for safety hazards.

Additional Evaluation Results (if applicable) NOT APPLICABLE TO THIS EVALUATION

This method, which declares a tank to be leaking when
has an estimated probability of false alarms [P(FA)] of % based on the test results of
false alarms out of ____ tests. Note: A perfect score during testing does not mean that the method
is perfect. Based on the observed results, a 955 confidence interval for P(FA) is from Oto ____ %.

The corresponding probability of detection [P(D)] of a gallon per hour leak is %
based on the test results of detections out of simulated leak tests. Note: A perfect

score during testing does not mean that the method is perfect. Based on the observed results, a 95%
confidence interval for P(D) is from to %.

> Water detection mode (If applicable) NOT APPLICABLE TO THIS EVALUATION

Using a false alarm rate of 5%, the minimum water level that the water sensor can detect with a
95% probability of detection is inches.

Using a false alarm rate of 5%, the minimum change in water leve] that the water sensor can detect
with a 95% probability of detection is inches.

Based on the minimum water level and change in water level that the water sensor can detect with
a false alarm rate of 5% and a 95% probability of detection, the minimum time for the system to
detect an increase in water level at an incursion rate of 0.10 gallon per hour is minutes in

a -gallon tank.

Certification of Results

I certify that the nonvolumetric tank tightness testing method was installed and operated according
to the vendor's instructions. I also certify that the evaluation was performed according to the
standard EPA test procedure for nonvolumetric tank tightness testing metheds and that the results

presented above are those obtained during the evaluation.

H. Kendall Wilcox. President Ken Wilcox Associates. Inc.
(organization performing evaluation)

{printed name)

{4. fézvvlaﬁﬂ L0 coxt Independence, MQ £4033

(signature) (city, state. zip)

(816) 795-7997
(phone number)

Januarv 31, 1993
(date)

Nonvolumetric TT T Method - Results Form Page 3o 3



Reporting Form for Leak Test Results
Nonvolumetric Tank Tightness Testing Method

Method Name and Version: Piper PSL (Pressure_Version) Leak Detection Mode: Precision Test.

Evaluation Period: from:__11/13/94 __to _11/19/94__ (Dates)

If applicable | If applicable If applicable
Date at Time at Product

Completion | Completion | Date Test | Time Test | Time Test | Temperature | Nominal | Induced | Tank Tight?

of lastfill | oflast fill Began Began Ended Differential | Leak Rate |Leak Rate*| (Yes, No, or

Test No. (m/dly) (military) (m/dly) (military) (military) (deg F) (gal/h) (gal’/h) | Test Invalid)
1 11/13/1994 1300 11/14/1994 1005 1100 5.1 0 0 y
2 11/13/1994 1300 11/14/1994 1110 1210 5.1 0.1 0.195 n
3 11/14/1994 1500 11/15/1994 915 1015 -0.9 0 0 y
4 11/14/1994 1500 11/15/1994 1035 1135 -0.9 0 0 y
5 111411994 1500 111151994 1200 1300 -0.9 0.1 0.25 n
6 11/14/1994 1500 11/15/1994 1330 1430 -0.9 0.1 0.31 n
7 11/14/1994 1500 11/15/1994 1440 1540 -0.9 0.1 0.27 n
8 11/15/1994 1827 11/16/1994 925 1025 53 0 0 y
9 11/15/1994 1827 11/16/1994 1045 1145 53 0.1 0.21 n
10 11/15/1994 1827 11/16/1994 1155 1255 5.3 0.1 0.26 n
11 11/15/1994 1827 11/16/1994 1350 1450 53 0 0 y
12 11/15/1994 1827 11/16/1994 1500 1600 5.3 0 0 Y
12 11/16/1994 1903 11/17/1994 623 740 0.4 0 0 y
14 11/16/1994 1903 11/17/11994 750 850 04 0 0 y
15 11/16/1994 1903 11/17/1994 850 950 0.4 0 0 y
15 11/16/1994 1903 11/17/1994 1000 1100 0.4 0.1 0.2 n
17 11/16/1994 1903 11/17/1994 1130 1230 0.4 0.1 0.25 n
18 11/16/1994 1903 11/17/1994 1235 1335 0.4 0 0 y
19 11/16/1994 1903 11/17/1994 1340 1440 0.4 0.1 0.23 n
20 11/16/1994 1903 11/17/1994 1445 1545 0.4 0.1 0.22 n

* The induced leak rates were adjusted for the additional pressure due to pressurization of the ullage.

Honvolusretric TTT Method - Reporting Forer
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Repbrting Form for Leak Test Results
Nonvolumetric Tank Tightness Testing Method

Method Name and Version: Piper PSL_(Pressure Version) Leak Detection Mode: _Precision Test

Evaluation Period: from: _11/13/94 to _11/19/94 _(Dates)

If applicable | If applicable If applicable
Date at Time at Product

Completion | Completion | Date Test | Time Test | Time Test | Temperature | Nominal Induced Tank Tight?

of last fill of last fill Began Began Ended Differentlal | Leak Rate | Leak Rate* | (Yes, No, or

Test No. (m/dly) (milltary) {m/dly) (military) (military) (deg F) (gal/h) (gal/h) Test Invalid)
21 11/16/1994 1903 11/17/1994 1550 1650 0.4 0.1 0.22 n
22 11/16/1994 1903 11/17/1994 1655 1755 0.4 0 0 Y
23 11/17/1994 2103 11/18/1994 600 700 -3.9 0 0 y
24 11/17/1994 2103 11/18/1994 705 805 -3.9 0 0 y
25 11/17/1994 2103 11/18/1994 816 916 -3.9 0.1 0.17 n
26 11/17/1994 2103 11/18/1994 920 1020 -3.9 0.1 0.27 n
27 11/17/1994 2103 11/18/1994 1030 1130 -3.9 0 0 y
28 11/17/1994 2103 11/18/1994 1135 1235 -3.9 0.1 0.24 n
29 11/17/1994 2103 11/18/1994 1240 1340 -3.9 0 0 y
30 11/1711994 2103 11/18/1994 1345 1445 -3.9 0.1 0.23 n
3N 11/17/1994 2103 11/18/1994 1450 1550 -3.9 0.1 0.2 n
32 11/17/1994 2103 11/18/1994 1555 1655 -3.9 0 0 y
33 11/18/1994 | 2000 11/19/1994 600 700 -1.3 0 0 y
34 11/18/1994 2000 11/19/1994 705 BO5 -1.3 0 0 y
35 11/18/1994 2000 11/19/1994 810 910 -1.3 0 0 y
36 11/18/1994 2000 11/19/1994 915 1015 -1.3 0.1 0.27 n
37 11/18/1994 2000 11/19/1994 1025 1125 -1.3 0.1 0.26 n
38 11/18/1994 2000 11/19/1994 1130 1230 -1.3 0 0 y
39 11/18/1994 2000 11/19/1994 1235 1335 -1.3 0.1 0.2 n
40 11/18/1994 2000 11/19/1994 1340 1440 -1.3 0.1 0.2 n
41 11/18/1994 2000 11/19/1994 1445 1545 -1.3 0 0 y
42 11/18/1994 2000 11/19/1994 1550 1650 -1.3 0.1 0.17 n

* The induced leak rates were adjusted for the additional pressure due to pressurization of the ullage.

Norvolumetdc TTT Mettod - Repodirg Form
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wesults of U.S. EPA AlternativeEvaluation
Nonvolumetric Tank Tightness Testing Method

This form tells whether the tank tightness testing method described below complies with the
performance requirements of the federal underground storage tank regulation. The evaluation was
conducted by the equipment manufacturer or a consultant to the manufacturer using a modification
of the U.S. EPA'S "Standard Test Procedure for Evaluating Leak Detection Methods:
Nonvolumetric Tank Tightness Testing Methods.” The full evaluation report also includes a form
describing the method and a form summarizing the test data.

Tank owners using this leak detection system should keep this form on file to prove compliance with
the federal regulations. Tank owners should check with State and local agencies to make sure this

form satisfies their requirements.
Method Description

Name _PSI. Precision Tester
Version _Negative Pressure (Vacuum)
Vendor __Piper Services (Yorks) Ltd.

Ahed House Estate, Dewsburv Road

*  (street address)
Ossett, West Yorkshire. WFES OND, United Kingdom 0924 283200
(city) (county) (country) (phone)

Evaluation Results

This method, which declares a tank to be leaking when vacuum decay exceeds the calibration

value over a period of 15 minutes
has an estimated probability of false alarms [P(FA)] of _0.0 % based on the test results of _0
false alarms out of _21  tests. A 95% confidence interval for P(FA)isfrom_Q to_13 _ %.

The corresponding probability of detection [P(D)] of a_0Q.10__ gallon per hour leak is _100.0 %
based on the test results of _2 1 detections out of _ 21 simulated leak tests. A 95% confidence

interval for P(D) is from __ 86 to__100 _%.

Does this method use additional modes of leak detection? ( ) Yes (X) No. If Yes,
complete additional evaluation results on page 3 of this form.

Based on the results above, and on page 3 if applicable, this method (X) does ( ) does not meet the
federal performance standards established by the U.S. Environmental Protection Agency (0.10

gallon per hour at P(D) of 35% and P(FA) of 5%).

Test Conditions During Evaluation

The evaluation testing was conducted in a _12.000  gallen (X) steel ( ) fiberglass tank that was
96 _inches in diameter and _389 _inches long, installed in gravel backdill

The ground-water level was __ 0 __ inches above the bottom of the tank.

Nonvolumemic TTT Method - Results Form Page 1 of 3



Nonvolumetric TTT Me..od _PSL Precision Tester 2
Version _Negative Pressure (Vacuum)

Test Conditions During Evaluation (continued)

The tests were conducted with the tank _86% _ percent full.

The temperature difference between product added to fill the tank and product already in the tank
ranged from _Q_degrees Fto _+5.0  degrees F, (only two transfers were conducted) with a
standard deviation of _2.5_ _ degrees F.

The product used in the evaluation was diese] fuel

This method may be affected by other sources of interference. List these interferences below and
give the ranges of conditions under which the evaluation was done. (Check None if not applicable.)

( ) None
Interferences Range of Test Conditions

duct te ature change Jllage volume must s than 4.

Ullage volume 100 large

Stabilization time must be 8-10 hrs

Limitations on the Results

The performance estimates above are only valid when:

® The method has not been substantially changed.

The vendor's instructions for using the method are followed.

The tank contains a product identified on the method description form.

The tank capacity is 18.000 gallons or smaller. (The ullage volume must not exceed 4,000 L)
The difference between added and in-tank product temperatures is no greater than = 3.8

degrees Fahrenheit.

( ) Check if applicable:
Temperature is not a factor because

® The waiting time between the end of filling the test tank and the start of the test data

collection is at least _8 hours. (Longer for large tanks)

® The waiting time between the end of "topping off” to final testing level and the start of the
test data collection is at least __N/A _ hours. (Underfill test)

® The total data collection time for the test is at least_0.25  hours.

The ullage volume in the tank during testing is _less than 4,000 L, .
® This method (X) can () cannot be used if the ground-water level is above the bottom of the
tank. (If the product head pressure must be greater than the external water pressure at

the bottom of the tank.)

Other limitations specified by the vendor or determined during tesung:

Y
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= . .
Nonvolumetric TTT Method PSI. Precision Tester
Version __Negative Pressure (Vacuum)

> Safety disclaimer: This test procedure only addresses the issue of the method's ability to
detect leaks. It does not test the equipment for safety hazards.

Additional Evaluation Results (if applicable) NOT APPLICABLE TO THIS EVALUATION

This method, which declares a tank to be leaking when
has an estimated probability of false alarms [P(FA)] of % based on the test results of ____
false alarms out of ___ tests. Note: A perfect score during testing does not mean that the method
is perfect. Based on the observed results, a 95% confidence interval for P(FA) is fromOto ____ %.

The corresponding probability of detection [P(D)]of a______ gallon per hour leak is o
based on the test results of detections out of simulated leak tests. Note: A perfect

score during testing does not mean that the method is perfect. Based on the observed results, a 95%
confidence interval for P(D) is from to %.

> Water detection mode (If applicabley NOT APPLICABLE TO THIS EVALUATION

Using a false alarm rate of 5%, the minimum water level that the water sensor can detect with a
95% probability of detection is inches.

Using a false alarm rate of 5%, the minimurm change in water level that the water sensor can detect
with a 95% probability of detection is inches.

Based on the minimum water level and change in water level that the water sensor can detect with
a false alarm rate of 5% and a 95% probazbility of detection, the minimum time for the system to
detect an increase in water level at an incursion rate of 0.10 gallon per hour is minutes in

a -gallon tank.

Certification of Results

I certify that the nonvolumetric tank tightness testing method was installed and operated according
to the vendor's instructions. I also certify that the evaluation was performed according to the
standard EPA test procedure for nonvolumetric tank tightness testing methods and that the resulis

presented above are those obtained during the evaluation.

H. Kendall Wilcox. President Ken Wilcox Associates, Inc.

(organization performing svaluation)

(printed name)

Wby 1200 (00 s Independence, MO 64035

(city, state. zip)

(signature)

January 31, 1993 (816) 795-7997

(date) (phone number)

Nonvolumetic TTT Methed - Results Form



Method Name and Version: Piper PSL (Vacuum_Version)

Evaluation Period: from:__12/4/94 _ to _12/20/94 _ (Dates)

Reporting Form for Leak Test Results
Nonvolumetric Tank Tightness Testing Method

Leak Detection Mode: Precision Test

If applicable | If applicable if applicable
Date at Time at Product

Completion | Completion | Date Test | Time Test | Time Test | Temperature | Nominal Induced | Tank Tight?

of last fill of last fill Began Began Ended Differential | Leak Rate |Leak Rate*| (Yes, No, or

Test No. (m/dly) (military) (m/dly) (military) (military) (deg F) (galth) (gal/h) | Test Invalid)
1 12/4/94 N/A 12/18/94 1245 1325 0 0 0 Y
2 12/4/94 N/A 12/18/94 1335 1350 0 0.1 0.1 N
3 12/4/94 N/A 12/18/94 1400 1415 0 0.1 0.1 N
4 12/4/94 N/A 12/18/94 1425 1440 0 0 0 Y
5 12/4/94 N/A 12/18/94 1540 1555 0 0.1 0.1 N
6 12/4/94 N/A 12/18/94 1600 1615 0 0.1 0.1 N
7 12/18/94 1626 12/19/94 930 945 0 0 0 Y
8 12/18/94 1626 12/19/94 950 1005 0 0.1 0.1 N
9 12/18/94 1626 12/19/94 1010 1025 0 0 0 Y
1C 12/18/94 1626 12/19/94 1040 1055 0 0 0 Y
11 12/18/94 1626 12/19/94 1120 1135 0 0.1 0.1 N
12 12/18/94 1626 12/19/94 1140 1155 0 0.1 0.1 N
13 12/18/94 1626 12/19/94 1200 1215 0 0 0 Y
14 12/18/94 1626 12/19/94 1500 1520 0 0 0 Y
15 12/18/94 1626 12/19/94 1525 1540 0 0.1 0.1 N
16 12/18/94 1626 12/19/94 1545 1600 0 0.1 0.1 N
17 12/18/94 1626 12/19/94 1605 1620 0 0 0 Y
18 12/18/94 1626 12/19/94 1625 1640 0 0.1 0.1 N
19 2/19/94 1925 12/20/94 840 855 1.67 0 0 Y
20 2/19/94 1925 12/20/94 - 915 930 1.67 0.1 0.1 N

Nenvdlumetric TTT Methed - Repcrting Ferm
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Reporting Form for Leak Test Results
Nonvolumetric Tank Tightness Testing Method

Method Name and Version: Piper PSL (Vacuum Version) Leak Detection Mode: Precision Test

Evaluation Period: from: _12/4/94 _to _12/20/94_ (Dates)

If applicable | If applicable If applicable
Date at Time at Product

Completion | Completion | Date Test | Time Test | Time Test Temperature | Nominal Induced Tank Tight?

of last fill of last fill Began Began Ended Differential | Leak Rate | Leak Rate*| (Yes, No, or

Test No. (m/dly) (military) (m/dly) (military) (military) (deg F) (gal/h) (gal/h) Test Invalid)
21 2/19/94 1925 12/20/94 935 950 1.67 0.1 0.1 N
22 2/19/94 1925 12/20/94 955 1010 1.67 0.1 0.1 N
23 2/19/94 1925 12/20/94 1015 1030 1.67 0 0 Y
24 2/19/94 1925 12/20/94 1035 1050 1.67 0.1 0.1 N
25 2/19/94 1025 12/20/94 1055 1110 1.67 0.1 0.1 N
26 2/19/94 1925 12/20/94 1115 1130 1.67 0.1 0.1 N
27 2/19/94 1925 12/20/94 1135 1150 1.67 0 0 Y
28 2/19/94 1925 12/20/94 1155 1210 1.67 0 0 Y
29 2/19/94 1925 12/20/94 1225 1240 1.67 0.1 0.1 N
30 2/19/94 1925 12/20/94 1245 1300 1.67 0.1 0.1 N
31 2/19/94 1925 12120/94 1305 1320 1.67 0.1 0.1 N
32 2/19/94 1925 12/20/94 1325 1340 1.67 0 0 Y
33 2/19/94 1925 12/20/94 1345 1400 1.67 0 0 Y
34 2/19/94 1925 12/20/94 1405 1420 1.67 0.1 0.1 N
35 2/19/94 1925 12/20/94 1425 1440 1.67 0.1 0.1 N
36 2/19/94 1925 12/20/94 1445 1500 1.67 0.1 0.1 N
37 2/19/94 1925 12/20/94 1505 1520 1.67 0.1 0.1 N
38 2/19/94 1025 12/20/94 1525 1540 1.67 0.1 0.1 N

39 2/19/94 1925 12/20/94 1545 1600 1.67 0.1 0.1 N ]

40 2/19/94 1925 12/20/94 1605 1620 1.67 0 0 Y
41 2/19/94 1925 12/20/94 1625 1640 1.67 0.1 0.1 N
42 2/19/94 1925 12/20/94 1645 1700 1.67 0 0 Y

Neavdielic TTT Melved - Repeding Foar
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Description
Nonvolumetric Tank Tightness Testing Method

This section describes briefly the important aspects of the nonvolumetric tank tightness testing
method. It is not intended to provide a thorough description of the principles behind the method or

how the equipment works.

Method Name and Version

PSL Precision Tester - Pressure or Vacuum

Product
> Product type

For what products can this method be used? (check all applicable)

(X) gasoline

(X) diesel

(X) aviation fuel
(X) fuel oil #4

( ) fuel oil #6
(X) solvents

(X) waste oil

(X) other (list) _Water

> Product level

What product leve] is required to conduct a test?

( ) above grade

( ) within the fill pipe

( ) greater than 90% full
( ) greater than 50% full

( ) empty

(X) other (specify) _Ullage volume less than 4,000 L or 1000 gal

Nonvolemetsic TTT Method - Description
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Principle of Operation
What principle or principles are used to identify a leak?
( ) acoustical signal characteristic of a leak
() identification of a tracer chemical outside the tank system
( ) changes in product level or volume
( ) detection of water inflow

( ) other (describe briefly) _Pressure or vacuum decay over time.

Temperature Measurement
If product temperature is measured during a test, how many temperature sensors are used?
( ) single sensor, without circulation
( ) single sensor, with circulation
( ) 2-4 sensors
( ) 5 or more sensors

( ) temperature-averaging probe

If product temperature is measured during a test, what type of temperature sensor is used?
( ) resistance temperature detector (RTD)
( ) bimetallic strip
( ) quartz crystal
( ) thermistor

( ) other (describe briefly)

If product temperature is not measured during a test, why not?
( ) the factor measured for change in level or volume is independent of temperature
(e.g., mass)
( ) the factor measured for change in level or volume self-compensates for changes in

tempe rature

(X) other (explain briefly) __Adeqguate stabilization time is allowed to minimize

temperature effects. A second test after additional stabilization mav

also be conducted

Data Acquisition

How are the test data acquired and recorded
(X) manually
( ) by strip chart
( ) by computer

Nenvolumetric TTT Methed - Description Page20i 6
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Procedure Information

> Waiting times
What is the minimum waiting period betwezn adding a large volume of product to bring the level
to test requirements and the beginning of the test (e.g., from 50% to 95% capacity)?

( ) not applicable
( ) no waiting period
( ) less than 3 hours
( ) 3-6 hours
(X) 7-12 hours
( ) more than 12 hours
( ) variable, depending on tank size, amount added, operator discretion, etc.
> Test duration
What is the minimum time for collecting data?
(X) less than 1 hour
( ) 1 hour
( ) 2 hours
( ) 3 hours
( ) 4 hours
( ) 5-10 hours
( ) more than 10 hours
( ) variable
> Total time
What is the total time needed to test with this method?
(setup time plus waiting time plus testing time plus time to return tank to service)

_ 10 hours minutes

> Other important elements of the procedure or method

List here any other elements that could affect the performance of the procedure or method (e.g.,
positive or negative ullage pressure, tracer concentration, distance between tank and sampling ports,

etc.)

_Product temperature must be stable prior to testing.

Product head pressure must be greater than external water table pressure for pressure test

Noavolumetric TTT Method - Descriptica



> Identifying and correcting for interfering factors

How does the method determine the presence and level of the ground water above the bottom of the

tank?
(X) observation well near tank
( ) information from USGS, etc.
(X) information from personnel on-site
( ) presence of water in the tank
( ) other (describe briefly)

(X) Level of ground water above bottom of the tank not determined (NOT NEEDED

IF PRESSURE AND VACUUM TESTS ARE PERFORMED)

How does the method correct for the interference due to the presence of ground water above the

bottom of the tank?
(X) head pressure increased by raising the level of the product
( ) different head pressures tested and leak rates compared
(X) tests for changes in water level in tank

( ) other (describe briefly)

( ) no action

Does the method measure inflow of water as well as loss of product (gallon per hour)?

() yes
(X) no
Does the method detect the presence of water in the bottom of the tank?
()yes
(X) no
How does the method identify the presence of vapor pockets?
() erratic temperature, level, or temperature-compensated volume readings
( ) sudden large changes in readings
() statistical analysis of variability of readings
( ) other (describe briefly)
( ) not identified
(X) not applicable; underfilled test method used

Noovelumetric TTT Method - Descripticn
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How does the method correct for the presence of vapor pockets?
( ) bleed off vapw: and start test over ~r

( ) identify periods of pocket movement and discount data from analysis

( ) other (describe briefly)

() not corrected
(X) not applicable; underfilled test method used

How does the test method determine when tank deformation has stopped following delivery of

product?
( ) wait a specified period of time before beginning test

( ) watch the data trends and begin test when decrease in product level has stopped

() other (describe briefly)

( ) no procedure
(X) not applicable, does not affect principle of operation

Are the method's sensors calibrated before each test?
() yes
(X) no
If not, how often are the sensors calibrated?
() weekly
( ) monthly
(X) yearly or less frequently

( ) never

> Interpreting test results
What effect is used to declare the tank to be leaking? (List all modes used by the method.)

Loss of pressure or vacuum during the test..

If a change in volume is used to detect leaks, what threshold value for product volume change
(gallon per hour) is used to declare that a tank is leaking?

() 0.05 gallon per hour

( ) 0.10 gallon per hour

( ) 0.20 gallon per hour
(X) other _The threshold is determined by measuring the pressure 'css when
one liter of product is removed from the tank.

Noavolumetric TTT Methed - Descripticn Page Sord



Under what conditior.. are test results considered inconclusives
( ) ground-water level above bottom of tank

( ) presence of vapor pockets
( ) too much variability in the data (standard deviation beyond a given value)

( ) unexplained product volume increase
( ) other (describe briefly)

Exceptions
Are there any conditions under which a test should not be conducted?

( ) ground-water level above bottom of tank

( ) presence of vapor pockets
(X) large difference between ground temperature and delivered product temperature

( ) extremely high or low ambient temperature
( ) invalid for some products (specify)

( ) soil not sufficiently porous

( ) other (describe brefly)
What are”acceptable deviations from the standard testing protocol?
| ( ) none
(X) lengthen the duration of test

( ) other (describe briefly)
What elements of the test procedure are left to the discretion of the testing personnel on-site?

(X) waiting period between filling tank and beginning test
(X) length of test

( ) determination of presence of vapor pockets

( ) determination that tank deformation has subsided

( ) determination of "outlier" data that may be discarded

( ) other (describe briefly)

( ) none

Nonvolumetric TTT Method. - Descripticn Page 6 of 6



INNOVATIONS LTD

Piper Services (Yorkshire) Lid
Pennine View Industrial Estale

Glederd Road
175 Woodhouse Lane

Batley
West Yorkshire Lezds LS2 3AR
WF17 9NF

Fax D532 343811

Telephone 0532 3133424

CERTIFICATE OF CONFORMITY

PSL Prccision Tank Testing Equipment

This summary indicates the findings ol an cvaluation carried out by us 1o satisfy the requircments made by
the Hcalth and Safcty Executive in their guidciines No HS (G) 41, As required by these guidclines the
cvaluation lests were performed according to proccdurc set out in the US. EPA “Standard Test Procedures

for Evaluating Leak Detection Mcthods®
Equipment Used - PSL Precision Tank Testing Equipment
MK III Serial No 005. Designed and Manufactured in the UK by Piper Services Lid

Test Taok - 4’6" Diam. 12'0" Long of stez! construction with two cqually sizzd compartments. Total
nominal capacty 1,000 gall. The tank is sited al PSL’s own test house faciity.

Product - Diesel Fuel having 1 Density of 820kg/m” @ 15°C and a Kinematic Viscosity of 1.5 to 5.5 CStokes.

Evaluation Results - The variabics introduced were -

Product volume - 500 to 2,300 litres
Ullage volume - 500 to 4,500 litres
Lcak rates - 150, 250 and 300 mL/hr

The ability of the test equipment to detect water lcaks was evaluated using an adjoining waltcr tank and a
flcxible hose containing the test orifice. The relative water height and orifice position were varicd (o

simulate both inflow and outflow.

A lotal of 40 tests were performed when leaks were created using a calibrated test orifice set at different
positions toth above and below the product level

In Every test thal we sc! the cquipmenl uscr was able to establish correctly whether the system was
Leaktight or Leaking.

Rewisicredt m Ensfanid No, HO2UTS

wem Tes e 7 Tiaanss Tmivermigy AT smmg TS 0T

University of Lecds Innavanons Lid



Limitations on the Results - Although a 1005 score was achieved the PSL sysiem is aot perfect or infallible.

Tests will only be valid when:

The equipment and method have aot been substantially changed.
The test personnel have been adequately trained and cvaluated.

The test tank contains the product identified for this evaluation.

- The Ullage is not greater than that tested.

The product and gas conditions are stable after the prescribed waiting time.

Safety Disclaimer - This test procedurc only addresses the issue of the PSL equipment’s ability to detect
leaks. It does not test the equipment for safety hazards.

Certification of Resalts - We cerufy that a thorough evaluation has been carried out by the undersigned
according to standards set by the UK. HSE and the US. EPA and that the PSL cquipment mests the
performance requiremeants set by the British Health and Safety Executive. The results summarised here are
presented more comprehensively, wich tabulated and graphical results, in the full report commissioned by

PSL

Date

Signed
11th May 1904

J § Mulligan
Chief Experimeatal Officer
Department of Mechanical Engineering

Enclosure - Description of the PSL Precision Tank Tightness Methed

CONS0042



JPiper

SERVICES
(YORKS) LTD

DESCRIPTION OF THE P.S.L. PRECISION TANK TIGHTNESS METHOD
BASED ON THE US EPA FORMAT

NMODEL - MK Il.Serial No 002

PRODUCT

Product type

Petral Taese! Avianion Facl Sobvenrs Waste Ol and most hgquids

PRODUCT LEVEL

What product level 1s required to conduct a test ?

The product level 1s less imporiant than the ullags volume for this cquipment and

therefore  the level mav vary from cmpty (o the statutory “full” level dependant upen

tank sizc

The maximum ullage space s at present 4000 hires dependant upen product bvpe and gas

stabihity

PRINCIPLES OF OPERATION

What principle aor principles are used to identily aleak ?

Positin ¢ pressure s applied to the ullnge spicc using inert Nitrogen gis of upio 200 mip

Am loss of product or gas waill be sczompanicd by 3 drop in the apphicd grossurs



TEMPERATURE MEASUREMENT

If product temperature is measured during a test. How may temperature sensors be used ?

Product temperature is not measured.
If product temperature is not measured during a test. Why not ?

The product temperature is allowed to become stable, ensuring that only very small changes
occur during the actual test period

Ambient temperature is measured to ensure that the ullage temperature dees not change

signuficanty.

DATA ACQUISITION

How are the test data acquired and recorded ?

The daw is acquired manually and recorded in tabular and graphucsl form

WAITING TIMES

What is the minimum waiting period between adding a large volume of product to bring the
level to test requirements and the start of test ?

The normal requirement s that any additional product required for tesung should be
delivered the dav before lesiing.

TEST DURATION

What is the minimum time for collecting data?

For majonity of lests - | hour
Fora smail ullage - lecss than | hour
For a large uilzge - upto 2 hours

These times are at the discretion of the iesier



TOTAL TIME:

What is the total time needed to test with this method ?
(set up time plus waiting Sme plus testing time plus time to return tank to service).

Normaally 2 - 3 hours but note above comments

OTHER IMPORTANT ELEMENTS OF THE PROCEDURE OR METHOD.

List here any other elements that could affect the performance of the procedure or
method (e.g. positive or negative ullage pressure, tracer concentration, distance between tank

and sampling ports, etc.)
The scasiuvity of the equipment depends upon the ullage rather than the product volume
Therefore there 1s 3 himut 1o the maxemum ullage and consequently the tesiers athiny to

confidendy predict a tight or leaking tank. This hmut of testing confidence is reached when
small instabilitics become large 1n companson to the pressure drop recorded

IDENTIFYING AND CORRECTING FOR INTERFERING FACTORS.

How does the method determine the presence and level of the ground water above the bottom
of the tank ?

It is not necessary 1o determine the 2xact level for this aquipment. but information sought
from appropnate sources.

How does the method correct for the interference due to the presence of ground water above

the bottom of the tank?

Equivalent head pressure of up (o 200 mb 1s cpplicd to ihc ullage
Does the method detect the presence of water in the bottom of the tank ?

Detccts any hoie in the tank sysiem causing inflow or outflow but does nct measure the lowrate
How does the method identify the presence of vapour pockets T

Not apphcable undeiill test methed uscd



How does the method correct for the presence of vapour pockets ?

Not applicable. undefill test method used.

How does the test method determine when tank deformation has stopped following delivery of
product?

Not apphicable. does not affect prnciple of cperatioa.

Are the methods sensors calibrated before each test ?

The equipment ts tesied for "leak ught”™ on a3 scaled test piece prnor 1o cach Lest programme
Absolute pressure values are not important to the prinaple, therefore precise pressure
calibrauon 1s not necessary. The sensor 1s however cabibrated against a Mercury

Manometzr at the & monthly semvice penod. Low battery condiuion 1s indicated on the display

sane!

INTERPRETING TEST RESULTS.

What effect is used to declare the tank 1o be leaking? (List all modes used by the method).
The resulis arc bulated and then gioued in graphucal form When conditions are stable

any signuficant drop 1n pressurc indicales a loss of product or gas. Companson can be madc to
a "calibration leak”™

If a change in volume is used to detect leaks, what threshold value for product volume change

{gallon per hour) is used to declare that a tank is leaking?
A joss of preduct indicated by 3 drep in pressure of more than 05 mb
Under what coaditions are test results considered inconclusive?
When largs changes in ambicnt iemperature or pressure occur duning Lhe test period

EXCEPTIONS

Are therc any conditions under which a test should not be conducted?

When the reguiremcats »¢t out tn (e manuai arc nol met



What are acceptable deviations from the standard testing protocol?

When product or ullage lirmuls are excesded

What elements of the test procedure are left to the discretion of the testing personnel oa-site?

1) The waiting period and length cf test

2)  The provisional assessment

A L/”'/

N
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SIGNED _ /. ..~ Zo#e” DATE -~ ~- % - %
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PSL. PRECISION TANK TESTING EQUIPMENT.
MANUFACTURED BY.

CARL DENBY

PIPER SERVICES LTD

PENNINE VIEW INDUSTRIAL ESTATE
GELDERD ROAD

BATLEY

WEST YORKSHIRE. WF17 9NF
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CHIEF EXPERIMENTAL OFFICER
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AREA | DATE | TANK SUCTION:' FILL| VENT
Avon [ 01/03/95! ’ Fail |
[Cambridgeshire | 03/05/35] : % [Fail
i | o096 ;‘ : Fail
Cheshire 1 13/10/94 Fail |
T |1a/11/94' | , Fail
) | 07/01/98,Fail | 1 I
| 07/01/95/Fad [Fail ; |
| 07/01/95] IFail ; ]
04/02/96! }Fail | |
"] 0402196/ {Fail { |
L B | 06/02/95) |Fail ; |
05/02/95 'Fail | [
L 1050295 | | [Fail
| 05/02/96] l ; IFail
06/02/95| ! | IFail
1 06/02/98] | | 'Fail
- 06/02/95] IFail ' |
_ | 06/02/95] [Fail | |
) 06/02/95' ‘Fail | |
____ Logroz/9s! {Fail | ;
| 06/02/95, [Fail j [
| " 01/07/95] | Fail |
- T 101/07/95! 'Fail ! 1
01/07/95] | ! 'Fail
L ~ '%1/07/951 z IFail |
Clwyd 06/02/95] | 'Fail |
Cumbria T 1111194 ‘Fail |
j Tlo1M294|Fail | |
| 19/01/95] i Fal |
Dorset ~ | 23/06/98] ! Fail |
) 23/06/96] i | IFai
“ 1 01/08/95! i iFail |
e | 01/08/95] ; . ‘Fail
Essex _ 05/06/96] : | (Fail
Qlamorgan (W) | 07/02/35; : | Fail
Glamorgan (5] | 25/04/93] i | f'Fai)
Gloucestershira | 14/02/95 i - |Fail
'Grtr' Manchester | 19/05/95 | | Fail
| 19/06/96 ; |Fail  |Fail
19/06/96 | |Fail  (Fail
| A 19/05/96| | [Fail ‘
Hampshire 06/92/95! | : tFail
- | o/02/95] ; i [Fail
T 7 7 7] 2mio2res) [Fail [Fail |
| 28/02/96] { 1 iFail
ﬁqforasnaré L 24112794 | i |Fail
1 24/12/94] ! ; IFail
. | 09/05/95} i : ‘Fail
| Hertfordshire 18/12/94)] : 'Fail
Humbarside | 07/03/95| IFail } [Faif
Kant | 06/07/98] i iFail
T 07/07/95'Fail ! ;
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~ Sheeti A
AREA [ DATE| TANK SUCTION| FILL| VENT
Lancashire | 24/02/95] JFail | [Fail
- 09/03/95| ! 'Fail
| 10n08/95] j | [Fail
. . 10/05/95/ : jFail |
Lincoinshire 28/10/94 [Fail | i {
London "1 15/02/88 [ [ IFail
o 08/07/95 | : 'Fail
L 07/07/95(Fail : !
'Midiands (W) | 17/09/94Fail | | IFail
o 16/11/94] [ | IFail
B | otr095| [ : |Fail
04/02/95| | i |Fail
“lo030396{Fail | f |
03/03/96!Fail i i |
30/03/95] | f [Fail
- 30/03/95| i [ |Fail
07/04/95| | IFail
10/04/95] | ' Fail
[T T T 119/06/98 ; _ Fail
24/06/95 _ 'Fail |
Norfalk | 13/09/94 | | [Fail
15/09/94 | | | [Fail
- 07/11/94 [ l |Fail
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Ground-Water Monitaring

Ground-water monitoring senses the presancs of
liquid product floating on the ground watsr. This
mathod requires installation of monitoring wells
at strategic locations in the ground near the tank
and along the piping rans. To discover if leaked
product has reached ground watar, thesa wells
can be checked periodically by hand or continu-
ously with permanently installed equipment.
This methed cannot be used at sites where ground
water i8 more than 20 feet below tha surfacs.

Yapor Monitoring

Vapor monijtoring senses and measures product
"fumes” in the soil around the tank and piping to
detsrmins the prasencs of a leak. This method re-
quires installatien of carefuily placed monitoring
wells. Vapor monitoring can be performed manu-
ally on a periodic basis or continuounsly using per-
manently inatalled equipment.

Secondary Containment with Interstitial
Monitoring

Secondary containment consists of placing a bar-
rier - by uxing a vault, liner, or double-walled
structure -- arcund the UST. Leaked product
from the inner tank or piping is directed towards
an "interstitial” monitor located between the
inner tank or piping and the outer barrier.
Interstitial monitoring methods range from a sim-
ple dip stick to a continuous automated vapor or
liquid sensor permanently installed in the system.

Automatio Tank Gauging System‘s

Monitors permanently installed in the tank are
linkad electronically to a nearby control device to
provide information on product level and temper-
ature. During a test period of sevaral hours when
nothing is put into or taken from the tank, these
monitors are used to automaticslly calculate the
changes in product volume that can indicate a
leaking tank.

ILeak Detection Methods for Tanks and Piping

1- Ground-Watsr Monitoring

|

(3.}

2- Vapor Monitoring

3- Secondary Containment
with Intarstitial

Monitoring
4- Antomsatic Tank Gauging
Systems

5- Tank Tightmass Teating
and Inventory Control

6- Maruaj Tank Cauging

7. Laak Detaction for
Underzround Suedion
Piping

3- Laak Detaczon or
Proaszurized Underground
Plpng

(i




— N

DEPARTMENT OF ENVIRONMENTAL AND HYDRAULIC ENGINEERING
Polytechnic UNIVERSITY OF VALENCIA

Apartado de Correos 22012
46071 VALENCIA

Translated into English November 1996

REPORT ABOUT THE NONVYOLUMETRIC PSL
PROCEDURE-TEST FOR THE VERIFICATION OF
TANKING AND DETECTION OF LEAKS IN TANKS.

Produced by: "U.D. Mecanica' of Fluids of the Department of Envirenmental and
Hydraulic Engineering of the Universizy of Yalencia
Petiticner: NET, S.A.



P o

T

DEPARTAMENTO DE INGENIERIA HIDRAULICA Y MEDIO AMBIENTE
UNIVERSIDAD POLITECNICA DE VALENCIA
Aparuado de Correos 22012
71 VALENCIA

INDEX

I. - Mamn advantages of the PSL test
2. - Trnials done for the verification of the PSL procedure

3. -Certification of the trials done

ADDITIONAL INFORMATION

1. - Selection of twelve of the trials dore
2. - Selection of photographs taken during the trials

3. - Certification Document

Tel. (96) 387 7
Fax. (96) xar 72 :

Telex 62&5 (WIA,E



e A

DEPARTAMENTO DE INGENIERIA EIDRAULICA Y MEDIO AMBIENTE
UNIVERSIDAD POI_ITECNICA DE VALENCIA

Agpartado de Corrzas 22012 oL (28 387 76
-1 - < ) 337 75 1
46071 YALENCIA Telex 62208 Upvse

I.- MAIN ADVANTAGES OF THE PSL TEST

Among the main advantages of the PSL test, the following five can be cited:

a) Its LOW COST
The system's reduced application cost, its quick use and mobility all

contribute to the low test price.

b) Its EASY use

The system's necessary equipment 1s portable and does not require any
special technical ability to operate, if the personnel who will be using it, has been
adequately trained and prepared in an information course, equipped with the
corresponding accreditation.

¢) Its TECHNICAL CAPABILITY
The PSL procedure-test can detect leaks much smaller that those required in

the international guidlines, surpassing the requirements of the "EPA™
(Environmental Protection Agency.)

d) Its REPUTATION
[ts reputation is well endorsed by the Certifications and many favorable

Reports possessed at an international level.

¢) [t REQUIREMENTS and CERTIFICATIONS

The PSL procedure test possesses the requirements corresponding to the
fulltilment of the EPA/S30/UST-90,003 norm issued in March of 1990 "Standard
procedure’s trials to evaluate the leak detection methods: non-volumetric methods

rn

for tanking trials
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2.- TRIALS DONE TO PROVE THE PSL PROCEDURE

1. - Objective

Experimental proof of the effectiveness of the PSL procedure-test, done exclusively
for NET, S.A, in Spain to verify the tank integrity of closed atmospheric storage
tanks and its capability of detecting leaks in such storage tanks and the hyvdraulic

installation associated with such.
This procedure can also detect the leaks when the tanking system Is empty

and also allows for calibrating the liquid level measuring instruments.

2. - Place and dats

The tests took place in NET, S.A., C/ Alcora #311, Almassora (Castellon). These
tests took place September 2-13 of 1696.

3. - Professional Staff present when the trials took place

The trials were done by the Mechanical Fluids Educational Unit of the Poivtechnic
Universitv of Valencia, represented by Professor Dr. Antonto Fabian Vela Gasulla.

4. - Conditions of the triais
With the objective being to effectively prove the validity and guaranee or

£ ) . Al oA T~ A oo AT E A amat A nim v £ an e
therefore the environmental conditions were attferant concermning temperatts
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humidity, interior pressure and atmospheric pressure. The test always obtained
satisfactory results that are clear enough. which proves the validity of the employed
method and minimum intluences by the environmental conditions in its quality.
This important conclusion is the result of the physical foundation of the procedure.

The verification system installed, consisted of a closed cvlindric
atmospheric tank, and the connected hydraulic system, made up of accessories and

pipes.
The main dimensions of the tank,with a total volume of 20,000 liters are:

Diameter: 2200 mm.
Length: 3470 mm.

Side wall thickness: Smm.
End wall thickness: 6émm.

The cited tank has an entirely accessible exterior which allowed for the
causing of defects and the quantity of rigourously produced leaks.

5. Description and results of the trials done.

1. Veritication, calibration and proving of the equipment used with primary
standards like the tanking to be tested.

2. Proving of the tanking trial through the =pplication of the PSL proced”m
test, repeating the test at different liquid ifevels and different pressures. The valu

ranged from(m -60 to ~ 130 millibars rebpeutwel,

3. The detection of a series of leaks, because of the caused de f s 1n the tank
of

wall and previously guaranteed defects leading to the detectio lea less than
[0 mi/hr. saith sufficient clarity and guarantee. The defects were causad in the tank
wall i contact with the liquid phase as \\%311 as toe tlutd's gascous pha
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4.The final proving of the tanking,once the defect caused by the leak is found, is

totally eliminated.

In addition to what has been cited above, the procedure test has been verified
bv an independent organization authorized by the EPA (Environmental Protection
Agency)- ATG Precision- fulfilling the requiremnets of the EPA /330/90/

This PSL Test was proved in the cited installation,property of NET,S.A
complying with all the requirements.

6. Environmental safety and impact

The application of the PSL Procedure Test, following the methodology
described in the proceding sections, guarantees a greater security than other
procedures based on tests at higher atmospheric pressures. Since the compression of
the empty space caused inside the tank is relatively low, the risk of an explosion is

next to none.

In reference to the possible environmental impact, the application of this
method assures the impossibility of emission to the environment located around the

tank. This avoids any environmental impact.

3. CERTIFICATION OF THE TRIALS DONE

7. Conclusions

Based on the complete documentation contributed, EPA certification granted.
tests done and its physical foundations, the corresponding Technical Report and
e Testcan be

Cerufication ot the validity and dependibility of the PSL Procedur

cranted.
L
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The Mechanical Fluids Educational Unit of the Department of Environmental and
Hydraulic Engineering of the Polvtechnic University of Valencia

CERTIFIES:

that the non-volumetric method of proving tanking, hamed PSL Procedure
Test, for the verification of testing in closed atmosphere tanks,all associated
accessories and all piping systems done exclusively for NET S.A. Calle
Mendizabal, #123, Burjasot, Valencia, was evaluated according to that established
in the Environmental Protection Agencyv Federal Bureau of the United States of

America( EPA/S30/UST-90/005 , March 1,1590)

that ,as a result of the above evaluaiion,and at this time,this favourable,
technical report for this procedure is granted. The procedure has been able to detect
leaks less than 140 mlkr. with sufficient clarity and guarantee. Therefore, the
conclusion is that the procedure is consicered satisfactory and reliable for proving
tanking and the detection of leaks in tanks.

that the application of the procedure in tae cited fluid storage installations
presents minimum risks of the deterioration of the tank and avoids envirenmental

Immpact during its use.

Valencia, September 16,1996
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London Fire Brigade
Albert Embankment, London SE1 7SD

LONDON FIRE AND CIVIL DEFENCE AUTHORITY Chief Fire Officer & Chief Executive

B G Robinson

Telephone 0171 587 4586
Mr C. Denby Telex $18200
Piper Services (Yorks) Limited Facsimile 0171 587 4650
Ahed House Estate My reference FS/TPGS5/P520
Dewsbury Road Your reference
Ossett Date '7’June 1995
West Yorkshire

WFS 9ND
Dear Mr Denby,

PETROLEUM (CONSOLIDATION) ACT 1928
PSL Leak Detection System

I refer to your letter dated 9 May 1995, the Engineers Work Procedure submitted on 10 May
1995 (and the appendices sent by Meggitt Petroleum Systems on 17 May 1995) and the final
EPA evaluation report from Ken Wilcox and Associates dated 2 May 1995.

The documentation has been examined and assessed and this Authority has no objecticn to
the use of the PSL leak detection system for carrying out precision tank and line testing at
premises licensed under the above legislation within out jurisdiction provided that :-

1 The tests are carmied out as detzailed in the abcve meanticned documentation

2 Tests are limited to tanks of a maximum capacity of 68,000 litres and that a
maximum ullage space of 4,000 litres is used for test purposes (as specified
in the report by KWA).

3 At least 48 hours prior notification of the intention to camry out a test is given
to the Petroleum Officer at the Area Fire Safety Office.

4 Notification of the resuits of the tests are sent to the local Petroleurn Officer as
soon as possibie after the tests have been camied out.

5 Cnly competent, trained PSL operators, as listed in the appendix to your letter
dated 9 May 1995, are to cammy out the test procedures. Any future changes
to this list should be notified to this office to enable our records to be updated.

6 Tanks under test must have their fill points locked off to prevent unautherised
delivery and be labeilled "TANK UNDER TEST - DO NOT FiLL".

If | can be of any further assistance please dc net hesitate o contact me on the atcve
telephone number.

Yours sincerely,

Q o
R. HENNESSY \



Pollowing the demonstration of\fie PSL precision tank zesting eth?ment at Vak
Service Statiom, A45 (north), Pickford Green, Coventry witnessed by Petroleum
vfficers from this Service, I am pleased to inform yuvu that the systea is
approved and recognised by the West Midlands Fire Service.

As you are aware, the respunslbility rests with licensees of petroleum
installationsa to notify the appropriate Divisional headquarters when a tank
test 1s belog undertaken. I would however, appreciate your co—uperalion by
ensuring that at least 48 hours notice 1s given to thls Service prlor to the
tank test belng undertaken.

Yours faithfully,

P o

Asulstant Chlct Otfticer
(Fire Prevention).

Mr C. Degdy

I'tper Services Ltd
11 Turner Lane
Nucth Ferriby
North Bumbersider
Hif14 3DF
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P.A Grbbin QFSM, M Fire E,
County Flre Cfficer & Chief Executlve

Your Helerence

Ous Reference CIC/LW/FP/LY 1/FPLOG]

Sta O Cooper
Contact Ext. 2083

Piper Services (Yorks) Lid

832/836 Holdemess Road Date 6 October, 1993
Hull

North Humberside

HU9 3LP

For the attn of Mr C Derby

!
i
1
{

Dear Sir

PRECISION TESTING QOF PETROLEUM SPIRIT STORACE TANKS AND

PIPEWORK

Thank you for your letter undated but received 4 October 1993,

Your company has now been included on the list compiled by this Fire Authority, of
contraciors approved 10 ¢carry out the abuve mentioned periodic tests.

it is the responsibility of the company carrying out the testing of petroleum spirit slorage
instailations {0 ensure safe practices are observed in accordance with the Health and

Safety at Work Act 1974.
Work carried out within the GMC Fire Authority is monitored.

This Fire Authority recerves the right to remove the details of any company from the list
of approved contractors without priar notice.

Please find enclosed 3 supply of form FP/PET/ (8 for your use.

fours faithfully,

H
"GUNTY FIRE OFTICER
ND CHIEF EXECUTIVE

Headquarters. 146 Baton Road. Swinton, Mawhester M27 2US Tdenphone: $61-716 5366 Taa: 563125 Fax: 743 1777




North . o e

Yorkshire County Council
NORTH YORKSHIRE FIRE AND RESCUE SERVICE

C.D. Jones M.1L.Fire E., F.B.I.M
County Fire Officer,
Fire Brigade Headquarters

Your Ratarsnce: Crosby Road
Nocthallerton
My Reterance: FS/TIL/ISL North Yorkshire DLS 1AB
Tetephone Northallertan (STD 0609) 780150
When telephoning please askfor:  Mr Lund Fax (STD 0809) 777038
Ext. 241

25 August 1993

PETROLEUM STORAGE TANX - PFXRIODIC TESTING

I refer to your request to use the PSL Pressure Test method in the North
Yorkazhire arexs.

Following the test of an underground storage tank Ey yourself witnessed by
Staticn Officer Williams of Scarborough Fire Safety Section, I am pleased to be
able to tell you that thls Authority has decided to allov the use of your
equipment for the testing of storage tanks in the County of North Yorkshire.

If you have apy questions regarding this matter please du not hesitate to
contact the Qfficer whose name appears at the head cf this lezter.

Yours faithfully

7 Q{]‘u—a

County Fire Officer

‘
H

o A AT = P A} e e+

. A e 2 e et £

— 1
C Denby Eizq

Piper Services Ltd

11 Turmner Lane

NORTH FXI2RIBY

North Humberside

1 dUl4 2DR .|

gerw'ng England’s Largest Ccuniy)-

R Y U




West\'\/(ork,shire
Fire and Civil Defence

Autharity

P. Xne IFSM MIiFuet
AssistarcCreet Othicer (Fire Satety)
Oakroyd Hall

Birkenshaw .

Wes: Yorkshiwe BDY11 20Y
Telephone: 0274 §82311

Fax: 0274 851315

My Ret I'P16/1/3 RM/IU Your Ref
20 Septamher 1991

Mr R Marris Ext 2206 is dealing with this maner

Far the atteation of Mr D Mawer

Decar Sir

FIRE SAVETY - PETROLEUM (CONSOLIDATION) ACT 1928 - PETROL

FILLING STATIONS - STORAGE TANK TESTING

I ietes o your Ictter dated 15 Junc 1993 together with the certificate of conformity and

method stalement fur the P S otank testung system.

The contents af your letter and associated documents are rnoted and I would confirm there
will be no objecuon (o the use of the P S i. system in this Authority’s area subjeci o
compliance with the relevant sections of the cnclosed specification N2 41,

Should you requue any further informauen or wish to discuss any points regarding this

matter, please do not hesitate to contact me.

Yours faithfully

R Thoctr

R Marris
Brigade Pctroleum Officer

Piper Services {Yorks) Led
Il Turner Luane

North erriby
Humbarsice

HUI4 3DF

Pires Wt g |
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Hertfordshire
COUNTY COUNCIL

SERVICF. HFADQUARTERS
Cld London NMoad

Piper Services (Yorks) .t Hertford SCL13 7LD
Fax : 0992 §50242

832/836 Holderness Roumil

Hull

HU9 3LP Telephonc: 0992 584900
Fxt : 252

Minicom : 0992 504153

Contact : ADO Kinnear

My Ref : GCK/AM/FSHQ/GT1

Firc and Rescue Scrvice
Chiet Fire (fficee Roberr | King Mlkuek

For the attention of Mr ¢ Denby

. Your Ref _
Date : 7 Novewmber 1993
Dear Sir O N Ld,fd “g
- o 04" A\ A
PSL PRECISION TANK TESTLNC SYSTEM S /
-~

-
Thank you for your lelter dated 26th Cotoher 1994 providiny the additional
Lechonteal data requested Fur testing underground petroleum storage tanks.

T have exuapined the data and conflira this Authourity 1s preopared ta sanction
thatv: -

the unme aof this gygiem un gites wo Lliceace provided

a copy of the reat coctificales is forwarded o us willion 1 working davs
of the cest dare {rhe corrificate should be forwarded to Lhe Area
Perraleam Qfficer, A3 prr o the attached list)

a)

L) all operatives carrying our tests have aveilable, on demand., documentary
evidence that Lhey have undergone Lraining, in the fors ol your

"Cerrificare of Competence”. and

"overtfi1ll prevent device” 1o considered necessary to

¢} where removal of an
this i only done falliowrny cunsultaticn with thes

carry uwul the Lesly,
Authority, and

d) this Authorirty 1s nolilied at least N8 hoars priur Ly the coamencement of
a test, giving tull details of the site, nusher of tanks to De tested and
the commencement Liwe of wurks. in order that a si1te vis:il can be

arrangnd to observe your working practices un! the aclual test.

Lthal rteas a) - d) above

Wo shall he pleased (o receive written confirmat won
this

will be incorporated 1ato yuur prucedury fur Lestly o3rricd oul wi thin
Authurity's area pricr to the Fiest tesl.

L€ further assistance 15 required, pleace Jdu uutl luesitate Lo contact the
writer.

Yours faithlully

—

- = e
- _..-—%.) :
hatt - ——"
- .

“‘ ~covne Frew Safety OFficer
N4




Trading Standards Department

Chet O17 ~r MW Shipley, LLR. MITSA
~—r

Hinchingbrooke Cotlage, Bramglon Road,

Huntingdun, Cambndgeshire PE |8 8NA

Teirohcne Huntingdon (0A80) 457 344

Fax Huntirgdon (0480) 414958

Mr C Denby
Piper Serviced (Yorks) Ltd

11 Turner Lane w
Norlh Ferrlby
Norlh Humbersides

RUld4 3DF

Cambridgeshire
CountyCouncil

Our Ref: LBwS0l/em -

22 October 1993

Dear Mr Denby

I'.S.L. TANK TESTINC SYSTFM

Yuur documentaliun, sent to Mr Taylor of this Departlment, has been pasaed
to me for congideration.

Aftcr careful perusal ut hthe documents [ cvan confirm that Cambridgeshire
County Council will allow the abuve methed of Tanx Lesting for undarground

petroleum- spirit storaye tanks within Camdr:.dgeshire.

Any such tests must be cuarrcied cut by ccmpetent porsons trained and
cartified by Piper fervices (Yorkws) Ltd.

Yours nln?

L ® Wilgcn
Head of Safat £ Llicensing



c:nﬂEGKHTT’ - MEGGITT
ELECTRONICS U PETROLEUM

SYSTEMS

LECTRONIC

16B Hartlebury Trading Estate
Hardebury

Nr, Kidderminszer

Wores DY10 4]B

elephone

(01299) 251251

fax

(01299) 250588

August 15th 1995.

To whom it may concern.

Lectronic have a lease use agreement with Kobal night Ltd
for the use of the Piper tank testing system.
We have been using the system for some 10 months to date and have
found the systems ease of use in both manpower and economy of
requirements a great asset to our tank testing programme.
On the basis of the systems abilities and economics we have
achieved contracts with Major U.K. retailers Principally B.P. but
also others like Q8, with Fina, Texaco and E1lf 0Oil utilising the
service on a constant basis with discussions under review for
formal contracts.
Training is extensive and thorough as would be expected and the
opportunity to use the system is limited via Kobol Knight to high
profile companies such as ourselves and assures integrity for its
future use.
Lectronic are committed to the systems growth in the UK market
and would expect it to do as well in the full global arena.

Yours Faithfully

; AN
\ < —

John Smith
Manager Environmental Services

Registered osce -

| r—ry ,-QJI o Rieeeio S . Farrs Honse



NAYNE U « Wayne

IM/eb/12.9

Kobal Knight Limited
Ahed House Estate
Dewsbury Road
Osset

West Yorkshire

WFS5 OND

12 September 1995

Attn: Mr K Denby

Dear Sirs

We are pleased to confirm our licensing agreement with your company fer the PSL line and
tank testing system. Having examined the various methods of testing available in the

market our decision was based on the following factors:-

Tests tank, lines, fills & vents in one operation.
Ease of operation.
With correct voltage test can be completed within an hour.

a
b

c.

d. Accuracy of results

e.  Minimum of site downtime - other tanks can be kept in operation.
f
g

Very competitive price structure.
Support given by Kobal Knight.

Again we would stake our commitment to the system and look forward to a successfui
future.

Youryfaithfully
>~ M.
—

Iain Macleod
Installation Manager

Dire<ser 7K. Limired
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March 13, 1997

Mr. Alan I. Roberts
Associatc Administrator for
Hazardous Materials Safety
Research & Special Programs Administration
Department of Transportation
Washington, DC 20590

Re:  Petition for rule making;
reuse of plastic drums

Dear Mr. Roberts:

The Association of Container Reconditioners (ACR) and the Stecl Shipping Container
Institute (SSCI) hereby petition the Department to institute cxpedited rule making under
§106.31 of RSPA’s procedural regulations. The petitioners believe a serious risk to safety in
transportation exists that should not be allowed to continue, simply to accommodate the routine
rule making processes.

In Docket No. HM-215A, published on December 29, 1994, RSPA adopted a change to
§173.28(b)(7)(i1i)(B) of the hazardous matcrials regulations to allow reuse of plastic
packagings in dedicated service without leakproofncss testing, provided the packaging was less
than five years old. In timely petitions for reconsideration, a reversal of this abrupt change was
sought. We continue in our belief that the rule making rccord was inadcquatc upon which to
base such a major change, because the original notice proposing adjustments to §173.28 failed
to advise the petitioners that such a subject was intended for public comment.

The notice did propose waiving the leakproafness test for stainless steel, monel and
nickcl packagings with a thickness of not {ess than 1.5 times the minimum thickness
prescribed for reuse of such packagings. No such incrcascd minimum thickness requirement
was imposed upon plastic packagings, however. They may be constructed to the bare
minimum required for reuse, and then may be reused for five years to transport liquid
hazardous materials, without ever being subjected again 1o a leakproofness test.

On May 18, 1995, RSP A clarified the controlled distribution conditions under which
this pravision, but the exception waiving lcakproofness testing for hazardous liquids was not
retracted. RSPA cited several commenters who scemed to have understood that waiving
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leakproofness testing for plastic packagings having minimum wall thickness was appropriate
for comment. Thc major associations involved with the reuse of non-bulk packagings,
however, had no such notice and submitted no comments on the issuc although they had strong
positions on it, which wcre communicated in their petitions for reconsidcration.

We believe this leakproofness exception for plastic packagings was ill-advised, and we
believe a major transportation safety problem has been created as a result. In order to provide
the factual basis upon which to reiterate our request to RSPA 1o correct this mistake, seven
plastic drum reconditioners conducted a four-week study in January and February 1996. These
companies and their employees are very familiar with the features of plastic drums, the rigors
of the transportation environment, and the nature of failurcs cncountercd in reuse of plastic

drums.

Even aftcr thorough visual inspection and the rejection of drums having visible damage,
the mechanical leakproolness test required of all reconditioned packagings for liquids detected
failures at a rate of 2.14%. In other words, these drums first were scrutinized by pcople in the
profession of preparing plastic drums for rcusc. Despite this screening, which is all that the
current regulations require, in excess of 2% of the drums still were found to be unfit for
hazardous matcrials service because of leaks detected by pressurizing cleaned drums with air,
per §173.28(b)(2)(¢) and §178.604. A copy of the report summary is attached to this petition
for rule making.

As was noted in an eardier ACR filing with RSP A, cracks encountered at closure and
seam lines are virtwally impossible to detect visually. A visual cxam, therefore, is grossly
inadequate in light of the frequency with which cracks can appear in these locations.

This is especially the case when one recognizes that the existing authorization to reuse
plastic packaging does not require cleaning or removal of prior residues before conducting the
visual inspection. The presence of the residue makes it unsafe and impractical to visually
inspect the interior of the packaging -- something which is done routinely after cleaning in the
reconditioning process. In addition, closures on returning plastic drums usually only have been
hand-tightcned and arc not sealed. Again, it would be unsafe and impractical to expect those
who reuse uncleaned containers (o tip them upside down to check for punctures on the botiom,
a common type of {ailure.

[t is cstimated that ten million new plastic drums are madc cach year in North America.
An agency-authorized 2+% failure rate (or this reused and untested hazardous materials
packaging is unconscionable, and direct]y contrary to both the public interest and the duties of
the Secretary of Transportation under the hazardous materials laws. Many of these plastic
packagings arc uscd for corrosive and toxic materials. We suspect that the majority of these
units will leak on the filling line and may not make it as far as movement on a vehicle, but the
filling and closure of UN-marked hazardous materials packaging is within the purview of the
DOT regulations.

Therefore, basced upon this data, the petitioners hereby request cxpedited notice-and-
comment rule making (o address the issue properly in a public forum, by propoesing delction of
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§173.28(b)(7)(iii)(B) from the regulations. This change would retain the limited authorization
granted 1o certain exceptional metal packagings, as well a3 thc opportunily to seek RSPA's
approval o skip lcakproofness testing in a manner that assures equivalent performance to that
prescribed in the regulations. It would remove the authorization to reusc minimum thickness
plastic packagings, which we have shown to have an unacceptably high failurc rate when

subjected only to a visual inspection.

Thank you for your prompt consideration of our petition.

lully itted,

Paul W, Rankin

President
Association of Container Reconditioners

cC: E. Pcariman
J. Moorc
ACR Plastic Drum Cnmmittcc

20808501

Lo losyons

Daniel Gilligan
Executive Director
Steel Shipping Container Institute



ACR PLASTIC DRUM LEAKPROOFNESS STUDY

Background.

Each business day for four weeks, from January 22-February 16, 1996, seven plastic
drum reconditioncrs in the Association of Container Reconditioners (ACR) monitored their
operations and completed written reports showing (1) each date, (2) the total number of drums
prepared for processing by datc, (3) the total number of drums rejected each day by visual
inspection because of physical deformations, (4) the total number of drums rejected cach day
by visual inspection because of deliciencies other than physical deformations such as
appearance, and (5) the total number of drums rejected each day after having been cleaned and
processcd through the stage of mechanical leakproofness testing. Mechanical leakproofness
testing is performed as prescribed in §178.604. The results of this study were sent to

Lawrence W. Bierlein, gencral counsel to ACR, for compilation.

Summary.

The consolidatcd data may be summarized as follows --

a. Total number of responders: 7 plastic drum reconditioning companies

b. Total number of plastic drums considered: 87,558

c. Total number of drums rejected based upon 4 visual examination revealing a
deformation that could affect drum performance in transportation: 3,999 drums, or 4.57% of
all drums surveyed.

d. Total number of drums rejected as a result of a visual inspection revealing a

problem other than physical deformation: 8,217 or 9.39% of all drums surveyed.
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¢. Total number of drums passing visual inspections but failing the mechanical
leakproofness test: 1,615. This is approximately 2.14% of all drums otherwise passing visual

inspections (75,342) and 1.85% of all drums surveyed.

Conclusion.

Drums having visible physical inudequacies are rejected before being lcakproofness
tested by reconditioners. This visual inspection is the total extent of the examination required
by DOT for reused plastic drums in dedicated service that have an age of no more than f{ive
years. (Plastic drums over five ycars in age do have to be leakproofness tested, but may be
reused if this test is performed and the packaging is marked accordingly.) In addition to the
visual examination for damage, reconditioners reject many drums for aesthetic rcasons. Only
drums visually determined by-expericnced personnel (o be satisfactory tor further use in
shipping hazardous materials arc processed through the mechanical leakproofness tester for
pressurization and submersion. Actual results of four weeks’ of examination by seven separale
companies in different parts of the country show that 2.14% of the drums visually accepted for

reuse in hazardous materials service fail the mechanical [cakproofness test, i.e., based on this

data hazardous materials leaks are permitted by the current regulatory provisions.

Information compiled bv:

Lawrence W. Bierlein

ACR Gengral Counsel

3000 K Street, N.W.
Washington, DC 20007-3116
(202) 424-7700
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