
July 28, 1997 

Mr. Alan I. Roberts 

Associate Administrator for Hazardous Materials Safety 
U. S. Department of Transportation 
400 Seventh Street, SW 
Washington, DC 20590-0001 

DHM- 1 

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. Q 173.32(b) - Periodic testing and inspection of Specification IM portable tanks. 
Existing Rule - "Periodic testing - ( I )  Hydrostatic test. Each Specifkation IM 
portable tank ($01 78.270, 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. 0 178.270-13 '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 150percent 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. 

C. §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 $61 78.346-13(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 MAW 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. 

D. §178.346-5(a) Pressure and leakage test. 
Existing Rule - "Each cargo tank must be tested in accordance with $1 78.345-13 
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 2 7 -- 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. 

E. §178.347-5(a) - Pressure and leakage test. 
Existing Rule - "Each cargo tank must be tested in accordance with $1 78.345-13 
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. 

F. §178.348-5(a) - Pressure and leakage test. 
Existing Rule - "Each cargo tank must be tested in accordance with $1 78.345-13 
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. 

G. 3178.604 - Leakproofness test. 
Existing Rule - (d) Test method. ' I .  . . Other methods, at least equally efective, 
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. 

H. 5 178.813(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 
gaugepressure of not less than 20 kPa (2.9psig). " The paragraph further states that 
"Other methods, if at least equally e$ective, 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 6 178.801 (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 6 178.604(e), which states 
that "An intemal air pressure (gauge) must be applied to the packaging as indicated 
for the following packing groups: (1) Packing Group I: Not less than 30 kPa (4psi). 
(2) Packing Group II: Not less than 20 kPa (3 psi). (3) Packing Group HI: Not less 
than 20 kPa (3psi). I* 

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. 

I. §180.407(h) - Leakage Test 
Existing Rule - "...Leakage Test pressure must not be less than 80percent of the 
tank design pressure or MAWP, whichever is marked on the certijication or 
speciJcation plate, except as follows: (i) A cargo tank with a M A W  of 690 kPa 
(la> 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 M C  331 cargo 
tank in dedicated liquifed 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 meaningfuIly 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 

Director 

WJC: st 



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

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

3. University of Valencia Report 

4. Letters from English Fire Authorities 

5 .  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 conducied 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 3 l r .  Car1 Denby, Piper Services, Ltd, at 01924 283200. 

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

May 2,1995 
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Introduction 

This report presents an evaluation of the Piper Services, Ltd., PSL Precision Tester. The 
resuits 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/52O/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 follo-ing way. The U.S. Protocol specifies that the product level be 
altered benveen each pair of tests. To meet t h i s  specification, a total of 2 1 product transfers (seven 
at each of three 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 
foms have accordingly been modified to indicate that alternate test methods were used in the 
evaluation. The remainder of the tes:ing follows the U.S. EP'A procedures. A complete description 
of the testing procedures is included in t h s  r ep f i .  

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 m-derground storaze 
tank, and a high resolution pressure gauge (0.1 Mb). The tester is sealed into a riser using an 
expansion plug that is an inte-gal part of iqe test probe. Different size plugs can be attached to adapt 
the probe to any size riser. The control box h a  valving so that two tanks can be tested 
s-hultaneously. A Venturi is also incIuded in the unit so that the d l q e  can be evacuated to produce 
a negative pressure reading. A barometzr 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 voIume of the ullape 
when product leaks from the tank. Under pressure test conditions, as product lea!! from the tank, 
the ullage volume increases and the pressure decreases. Tne pressurization process amplifies m y  
leaks that might be present so that they itre more easily detected. For example: a 380 mUhr leak at 
the midpoint of a 96 in diameter tank that is 95?6 full will l a .  at a rate of approxhateIy 1500 rnL'hr 
when the uilage - pressure is increased to I SO &Lib. A 380 mLhr le& at the bccon of the tank under 
the same conditions will increase to 760 "5.r. 
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PSL Precision Tester 

A calibration check is conducted by rapidly removing one litre of product from the tad!. 
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 bib, and a one hour test results in a pressure loss of 1 Mb, the rate of loss would be estimated 
at 500 mbhr 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 " n e r  
similar to the pressure ullage conditions. Decreases in the vacuum would indicate that a Ieak is 
present. Additiondly, 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 eom a positive pressure test is equal to the pressure loss from 
a negative pressure test, the leak will be reported as  an aidullage 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 tiink until a pressure of 
approximately 1 SO Mb is reached. The ninogen flow is then stopped and the pressure is monitored. 
The introduction of nitrogen produces a &I amount of heating that causes the pressure to rise for 
a short time after the flow of nitrogen has ended. This is followed by a relatively rapid decrease in 
pressure as the ullage balances out between fill pipe and tank plus thermal equilibrium. A maIl rise 
in pressure occurs for tight tanks as vaporization of the fuel takes place. After a s t a b i b t i o n  period 
of approximately 90 minutes and the data readings are at =O. I 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 
of 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 determined. If the leak is located, it is repaired and the test is 

.repeated. If the leak c m o t  be located, the tank is retested independently of all pipework. If the 
same pressure drop trend is recorded, a ledcing 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 
z ~ 5 e  tank comes into themd equi1i'cric.m Eiowever, the rate of pressure change Liil rex*. s:zxiy 
if a true leak is present. 
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PSL Precision Tester 

If the tank is tight, the pressure trend will rznain 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 
presenf 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 W A  Test Site 

The testing was conducted using a 45,600 litre (12,000 gallon) steel tak located in Denver, 
Colorado. The tank is equipped with several 10 cm (four inch) diameter risers which are used to 
instaIl 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 *d, all exposed fittings ayd caps were checked 
for !e& using a soap solution. For the pressure ullage conditions, pressure was produced in the tank 
by introducing nitrogen from a compressed gas cylinder equipped Rith a pressure repiator. For t5e 
vacuum ullage conditions, air was removed from the tank by a vacuum pump. The pressure or 
vacuum was monitored by the PSL Precision Tcs:er during the introducticn of nitrogen or thz 
removal of air. 

Overview of Evaluation Procedure 

The testing procedures used for h s  evaluation were designed to verify that the PSL Precision 
Tester has the sensitivity and resolution necessary to detect the volume changes typical of a 380 
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 protocoI "Standard Test Procedures for Evaluating Lzak Detec?ion 
Methods: NonvoIumetric Tank Tightness Testing Methods", EPX/S? OiUST-901'005, March 1990. 

All unused openings on the 45,600 litre tznk used in the evaluation were seded prior tc 
initiating the testing. For the pressure ullage corditions, the ulIage of the tank was pressuized to 
a nomind pressure of 1 SO brb (2.0 psi). For the vacuum ullage conditions, the u!laze of the lank WX 

adjusted to a nominal v~cuum of 180 hfo (-2.0 psi). Tne pressure within the allage w a  monitored 
by the PSL Precision Tester. Additionally, the temperature of the procucr m d  tk barometiic 



' I ' a i h  I .  Test Restilts for the Piper PSI, Precision Tank Test System for Pressure Ullage Conditions 

(deg F) 
5.1 
5.1 

Reporting Form for Leak Test Results 
Nonvolcimctric Tank Tightness Testing Method 

(g a I/h) (gal1h) Test Invalid) 
0 0 Y 

0.1 0.195 n 

Method Name and Version: Plo~rPSL(~essl!r.~_V~rsi~n~ Leak Detection Mode: "on Test 

0 -0.9 
-0.9 0 
-0.9 0.1 
-0.9 0.1 
-0.9 0.1 
5.3 0 
5.3 0.1 
5.3 0.1 

Evaluation Period: from:-lI/J 3/94 _ _  to -llf-l9!94- (Dates) 

0 -.Y-. 
0 Y 

0.25 n 
0.31 n 
0.27 n 

0.21 n 
0.26 n 

0 Y 

5.3 
0.4 
0.4 
0.4 

0 0 Y 
0 0 Y 
0 0 Y 
0 O 2-, 

5.3 
- .  

5.3 I 0 I 0 1-1 I Y - 1 1 I 0 0 

u.4 
0.4 

0 I 0 I Y 
I 0 O 1 2 -  

14 
15 
1 G  

__.____ 

11/16/1994 1903 1 1 / I  711 994 750 850 
11/16/1994 1903 11/17/1994 850 950 
11/16/1994 1903 11/17/1994 1000 1100 

----- -- 

20 

0.4 
11/16/1994 1903 1 1 /I 711 994 1130 1230 0.4 
11/16/1994 1903 1 1/17/1994 1235 1335 0.4 

19 1 1 11611 994 1903 11/17/1994 1340 1440 0.4 
1 1 /16/1994 1903 1 1/17/1994 1445 1545 0.4 

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

0.1 0.2 r i  
0. I 0.25 n 
0 0 Y 

0.1 0.23 n 
0.1 0.22 n 
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Reporting Form for Leak Test Results 
Nonvolumetric Tank Tightness Testing Method 

Melhod Name and Version: PipxE?!SCLE!fessllre-Versirm) Leak Detection Mode: B a a s t  

Evaluation Period: from: 11/13/94 to -Ufl9L%-. (Dates) 



'riihle 2 .  Test Rcsiills for the Piper PSL Precisioii Tniik Test Syslein for Vacclium Ullage Conditions 

Reporting Form for Leak Test Results 
Nonvolumetric Tank Tightness Testing Method 

t\rlelllod Name and Verslon: &per PSUhuumYersiQnn) Leak Detection Mode: Prerjsjnn Test 

If applicable If applicable 
Dale at Time at -1 
- 

Completlon Completlon Date Test Time Test 
of last fill of last f i l l  1 Began 1 Began 

Tes\No. 1 (m/d/y) (m:ility) I (m/d/y) 1 (military) 
12/4/94 12/18/94 1245 

2 12/4/94 1211 8/94 1335 
- 

2 1 12/4/94 1 N/A I 12/18/94 I 1400 

E I 12/4/94 I NIA I 12/18/94 1600 
7 I 12/18/94 I 1626 I 12/19/94 -1 930 
-TI 12/18/94 i 1626 -7 950 

9 I 12/18/94 I 1626 I 12/19/94 I 1010 
10 12/18/94 1 1626 I 12/19/94 I 1040 
11 1211 8/94 1626 1211 9/94 1120 
12 1211 8/94 1626 12/19/94 1140 
I 2  I 211 8/94 1626 12/19/94 1200 
,I4 I 12/iR/94 I 1626 I 12/19/94 I 1500 . .  
15 12/18/94 I 1626 1 12/19/94 1 Vjl; 
1E 1 12/16/94 I 1626 I 12/19/94 
1'7 1 12/18/94 I 1626 I 12/19/94 I 1605 

._ 20 I 2/19/94 I 1925 I 12/20/94 1 91 5 

1 If amticable 1 
~ ~~ 

Product 
1 Nominal T h e  Test Temperature 

Ended Differential Location Leak Rate 

0.1 N I 

0 Y I 
0.1 N 

0 Y 
' 0  Y 

0.1 N 
0.1 N 
0 Y 

0.1 N 
0 Y 
0.1 N 

i 0.1 N 

, 
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PSL Precision Tester 

pressure were recorded during the testizg u i n g  equipment that was extemal to the PSL Precision 
Tester. 

For the pressure ullage tests, le& 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 pressxization of the ullage to 180 bib. A leak of 380 ml/hr 
with a diesel fuel head pressure of 2.44 meters Will increase to 760 ml/hr when the uilage is 
pressurized to 180 Mb. The actual leak ntes were verified after each test by measuring the volume 
of liquid removed during the test. 

For the vacuum ullage tests, l a !  were simulated usins two orifices that had been calibrated 
to allow a flow of 380 ml/hr of diesel he! under a 122 cm (4ft) head pressure. One orifice was 
C O M ~ C ~ ~  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 2s would occur if the leak were below the liquid leve!. The 
other orifice was installed to allow air le&! to occur directly into the ullage. The testing sequence 
involved randomly selecting on of the F&o orif ices for each test. Fourteen ullage leaks, f o u e e n  
leaks below the liquid and 1 1  tight tests were conducted for a total of 42 tests under vacuum 
conditions. 
Since calibrated orifices were used, chanses in i!e test conditions automatically produced changes 
in the IC& rates. 

Test  Results and Discussion 

The results of the testing have b e ~ n  presented in Tables 1 and 2. The pressure test results are 
presented in Table 1 and the vacuum t e s  iesuIS are presented in Table 2. A total of 84 tests were 
conducted for * h s  evguation. Forty-two r e s  were conducted under pressurized ullaze conditions 
and forty-two tests were conducted under vacuumized ullage conditions. Of the fort]i-two tests 
conductccl ULei both ~ ~ e s  cf coilditicrz $rcssarc m G  vacuum), twenrj-one Iea!! conditions w.d 
twenty-one tight conditions were induced. 

Probabilin o f  D etection an d Probability of a False .4lxrn 

Of the 84 tests conducted, there were no missed detections and no false a l m s  at either 
positive or negative pressure. The probabiliry of detection (P,) was according!y deternined to be 
1 OO'?O. Tne probabiliry o f 3  false d m  Pt,\ w a  dcermined to be O?G. 

.&though the ullage tes:iq was ccr,cuc:d on a 45,600 lirre * T . ,  the tark size is probaciy 
not the liiiting parameter. .A mcre approsi,2rc pmameter is t!!e ullagp volume. For this e*~aluation. 



PSL Precision Tester 

testing was conducted on an ullage volume of4,OOO litres. It  is therefore suggested that testing be 
limited to tanks with a maximum ullage volume of 4,000 litres. 

Aveiage Data Collection Time Per Test 

The data collection time for a typicd test is usually less than one hour. For the pressure tests, 
the average time for the series of tests wzs 60 minutes with a range of 55 to 77 minutes. For the 
vacuum tests, the average time for the series of tests was I6 minutes hith a range of 15 to 40 
minutes. 

Product Level 

The product Ievel for the testing was adjusted to give an ullage volume of 4,000 litres. For 
this particular tank, the product level w x  adjusted to approximately 2 133 mm (84 in). The diameter 
of the tan!! was 2,438 mm (96 in). 

Minimum Total Testing Time 

The minimum t o d  test time for this system is estimated to be 2 hous. This includes 1 hour 
to set up the tank for testing, 0.5 hours to conduct the tesq and 0.5 hours to rem the tank to service. 
The tank serup time could be a major variable. Longer tes: times are permissible. 

,Maximum Allowable Temperature Difference 

The temperature of the product which was iransfened to the tank during the testing ranzed 
from -3.9 degrees F to +5.3 degrees F for the positive pressure tests and from 0 degrees F to i-5.0 
degrezs F for the negative pressure tests. The s'mdard de>-iation of the temperature differences w2s 
3.7 degrees F for the positive pressure tests which gives a maximum allowable temperature 
difference of i5.5 degrees F beween 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 m a x i "  allowabIe temperature difference 
of S . 8  degrees F between product delivered and product in the tank before a negative pressure test 
can be conducted. 

The practical implications of the maximurn allowable temperature difference are not obvious. 
Wrhile it is clear that testing should not be conducred immediately following a product delivery, it 
is also clear that after some minimum stabilization t h e ,  testing may be reliably conducted even if 
the ieqxmture diffirences were greater than those allowed by the protocol. The test results reported 
for this evaluation were obtained under the ;experamre conditions stated above. Larger differences 
could require correspondingly longer smbilisarion times. 

P q e  9 



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 p m i e s  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 TvDe 

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 
is much less of a problem. The time requirzd to reach equilibrium for gasoline or other volatile 
products may be considerably longer. In addition, the coefiicient of expansion for gasoline is 
approximately 50% greater than that for diese!. Extended test times may be required when there is 
a large gasoline ullage. 

Test Pressure 

Higher pressures will ampllfy the le& more than lower pressures and will offset the eEects 
of a water table. The test pressures used in this evaluation (1 80 Mb) will chmge a leak rate of 380 
ml/hr to 760 ml/hr. 

Water Table 

The presence of a water table above h e  leak will reduce the differential pressure and reduce 
the leak rate. To assure that the water tabie does not mask a le&, the pressure can be increased to 
a hi& enough level that the water table will be overcome and the leak mi11 be re-cstablished. If the 
position of the water table is known, the necessary increase can be readily d c d a t e d .  Under vacuum 
conditions, the presence of a water table above the leak will produce a water ingress into the tm!! 
thereby reducing the vacuum conditions. 

Temperature Changes in the Product 

Tempenture 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 lea!! when the tmk is a c W y  tight). This is mused because 
therinal conwction or expmion can r a c h  r a t a  hi&er than 380 ml/hr, puticularly for large tank. 
Ai adsqu3te stabilisaricn time is therefore reqnired. This is particularly true when the product is 
gasoline. Because the coefkient of expansion is lxger for gzsoline &an for diese!, pix5cukr 
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caution should be taken when testing large gasoline tanks. The results of thls 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. Firsf the owner is encouraged to fil l  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. 

TeinDeratur e Cham es m th e Ullape 

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

Barometric Pressure Change3 

The PSL system is sensitive to b a o m e ~ c  pressure changes. The tester must monitor the 
barometric pressure during the change to assure that the ullage pressure changes are not due to 
atmospheric chan,oes. 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 Teste: are discxsed below. 

1. 

2. 

-7 
3 .  

4. 

Tne PSL Precision Teste: Will meet the performance requirements for the U.S. EPA for 
nonvolumetric test merhods when testing is conducted under stable conditions. 

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

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

It is recommended that the tan!! be allowed to stabilise overnight after a delivery has 
occ;lrred. A mini" of 8- I O  hours should be provided. If a leak is detected, a second 
t e s  should be conducted to identify potentid temperature influences. 

Page I 1  
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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 bxometric pressure changes. 

7. The maximum allowable temperature difference after a delivery is 35.5 degrees F for a 
positive pressure test and i3 .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. 

P a ~ e  13 
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Rehflts of U S .  EPA Alternative &*ahation 
Nonvolumetric Tank Tightness Testing Method 

This form tells whether the tank tightness testing method described be!ow 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 repon also includes a form 
describing the method and a form summarizing the test data. 

Tank owners using this !& 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 

Kame PSJ, -n Tester 
Version Posit1 ve -sure 

. .  
. .  

Vendor Piper Ser vices (Yorks) 1. td 
Ahed House Estate. Dewsbury Road 

(street address) 
Ossett. West Yorkshire. WF j 9\:D . . U nited Kin zdom 0924 283200 
(city) (county) (country) (phone) 

Evaluation Results 

This method, which declares a tank to be !ezkin,o when press ure decav exceeds the c a l i b r a r h  

has an estimated probability of false a l m s  Ip(FX)] of 0.0 % based on the test results of 0 
false a l m s  out of 21 tests. A 95% confidence interval for P(F.4) is from 0 to 13 95. 

The corresponding probability of detection [Po)] of a 0. IO gallon per hour leak is 100 0 % 
based 011 the test r e d &  of 21 de'- LcLions out of 21 simulated leak tests. A 95% confidence 
interval forP(D) is from 86 to 109 5%. 

value over a ~e . riod of 15 minu tes 

Does this method use additional modes of leak detection? ( ) Yes (X) KO. 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 esublished by the U.S. Environmental Protection Agency (0.10 
gallon per hour 3t P(Dj of 95% and P(FA) of 5%). 

Test Conditions During Evaluation 

The evduation testing was conducted in a 12.000 gallon (X) steel ( ) fibzrglxs tank that was 
96 inches in diqxne:er and TS? incnes Icns, installed in gavel bac kri I1 . 

The ground-water ievei w3s 9 inches zbove the bottom of the t a k .  

Nonvolunerric TiT .Liehod - Rcsuits Form Pzye ! o f 3  



. .  -d Nonvolumetric TTT dethod PSJ. Preczsion Te Ster . .  Version Positi ve Pressure 

Test Conditions During Evaluation (continued) 

The tests were conducted with the tank 226fL percent full 

The temperature difference between product added to f i l l  the tank and product already in the tank 
ranged from -3.9 degrees F to +5.1 degrees F, with a standard deviation of 3.7 degrees F. 

The product used in the evaluation was diesel 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 

Product temDerature ch an - w e  

Uliaze volcme too large 

Stabilization time must be 8-10 hrs 

Ullagc volume must be less than 4.000 I ,  

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 D,OOQ 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 2 5.5  
degrees Fahenheir. 

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

The waiting time between the end of filling the test tank and the siart of the test data 
collection is at least 4_ hours. (Longer for large tanks) 
The waiting time between the end of "toppin,a off' to f i n d  testing level and the star t  of the 
test da:a collection is at least N/A hours. (Underfill test) 
The total data coIlection time for the test is at least 0.35 hours. 
The ullage volume in the tank during testing is 
This method (X) can ( ) cannot be used if the ground-water level is above the bottom of the 
tank. (If the product head pressurz must be greater than the external water pressure at 

the bottom of ;he tank.) 

less than 4.0001. . 

Other limitations specified by the vendor or de:ermiced during tesling: 



PST. Pre sion Te ster Nonvolumetric TTT M e M d  r ,  

Version mi tive Pressure 
W . .  ,-. 

> 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 96 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 from 0 to 70. 

The corresponding probability of detection p ( D ) ]  of a 

confidence interval for P(D) is from to %. 

gallon per hour leak is c/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% 

> JYater detection mode (If applicable) XOT A P P L I C B L E  TO THIS EVALUATION 

Using a false a1an-n rate of 5573, the minimum water level that the water sensor can detect with a 
95% probability of detection is inches. 

Using a false alarm rate of 595, the minimum 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% 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 a d  operated according 
to the vendor's instructions. I also certify that the evaluation was perfomed according to the 
stmdard EPA test procedure for nonvolumetric tank tightness testing methcds and that the results 
presented above are those obtained during the evaluation. 

H. Kendall Wilcox, President Ken Wilcox Asso ciates. Tnc. 
(printed name) (organintion performing evaluxion) 

January 31. 1995 3 6 )  795-7997 
(date) (phone number) 

Nonvolumetric TIT Method - Results Form 215' 3 of 3 



Reporting Form for Leak Test Results 
Nonvolumetric Tank Tightness Testing Method 

Test No. 

2 
2 

-_-- 5 
6 

-___ 7 

9 
-- 10 

11 
12 

14 
15 
16 
17 
i a  
19 
20 

--- 1 

-___ 4 

- _-I_I_ n 

_ _ _ ~  12 

' The induced 

Method Name and Version: P iaereSUPr~ssure-V~rs ion)  Leak Detection Mode: fi&n Test 

Evaluation Period: f r o m : 1 1 1 1 3 1 9 4  to JlLl.9/94- (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 f i l l  Began Began Ended Differential Leak Rate Leak Rate* (Yes, No, or 
(mldly) (military) (mldly) (military) (military ) (deg F) (gallh) (gal/h) Test Invalid) 

1 ? / I  311 994 1300 11/14/1~94 1005 1100 5.1 0 0 Y 

1 1 /I 411 994 1500 ~ - -  11/15/1994 91 5 1015 -0.9 0 0 Y 
1 1 / I  4/1994 1500 1 1 /15/1994 - -- 1035 1135 -0.9 0 0 Y 

1 1/13/1994 1300 1 1/1411994 1110 1210 5.1 0.1 0.195 n 

- 1111 4/1994 1500 1111 51 1994 1200 1300 -0.9 0.1 0.25 n 
11/14/1994 1500 11 I1 5/1='. 1330 1430 -0.9 0.1 0.31 n 
1 1 /14/1994 1500 1 1/15/1994 --. 1440 1540 -0.9 0.1 0.27 n 

1 1 /15/1994 I a27 11/16/1994 1045 1145 5.3 0.1 0.21 n 
1 1 /I 5/1994 1827 1 l/ l% 994 1155 1255 5.3 0.1 0.26 n 

11/15/1994 I827 --- 11/1G/1904 925 1025 5.3 0 0 Y 

1 1 I1 5/1994 1827 11/16/1994 --. 1350 1450 5.3 0 0 Y 
1 1 I1 5/1994 1827 1 1 /I 611 994 1500 1600 5.3 0 0 Y 
- 1 1 /16/1994 1903 11/17/1994 623 740 0.4 0 0 Y 

1 1 /I 6/1994 1903 1 1 /17/1994 750 850 0.4 0 0 Y 
1 1/16/1994 1903 1 1 / I  7/1994 a50 950 0.4 0 0 Y 

1 111 6/1994 1903 1 1 /17/1994 1235 1335 0.4 0 0 Y 

11/16/1994 1903 1 1/17/1994 I000 1100 0.4 0.1 0.2 n 
1 1 /16/1994 1903 1111 7/1994 1130 1230 0.4 0.1 0.25 n 

1 1 / I  6/1994 1903 1 1 / I  711 994 1340 1440 0.4 0. I 0.23 n 
1 1 11611 994 1903 11/17/199'4 1445 1545 0.4 0.1 0.22 n 
leak rates were adjusted for the additional pressure due to pressurization of the ullage. 

i4onvolurrelric TTT Method - Reporling Forn- Page 1 of 2 



Reporting Form for Leak Test Results 
Nonvolumetric Tank Tightness Testing Method 

- If alylicable 
Date at 

Method Name and Version: Piper PSI fPf!xSllra~erSiQn) Leak Detection Mode: Precisbnlest 

I f  applicable 
Time at 

Evaluation Period: from: 11/13/94 to 11/19/94 ~ (Dates) 

Date Test Time Test Time Test 
Began Began Ended 

If applicable 
Product 

Temperature 
Differentlal 

Completion Completion I oflast fill I of last fill 
Test No. 

21 
(m/d/y) (mil It a ry ) 

11/16/1994 1903 
22 I 11/16/1994 I 1903 

(mldly) 
1 1 /I  7/1994 
11/17/1994 

1 1/17/1994 2103 

(military) (military) (deg F) 
1550 1650 0.4 
1655 1755 0.4 

25 1 11/17/1994 1 2103 

11/18/1994 
11/18/1994 
1 1 /I 811 994 

~- - .  . 

600 700 -3.9 
705 805 -3.9 
816 916 -3.9 

29 1 11/17/1094 I 2103 

0 
0.1 
0.1 
0 

11/17/1994 I 2103 
11/17/1994 1 2103 

0 Y 
0.17 n 
0.27 n 

0 V 27 11/17/1994 
- 20 1 1 /17/1994 

2103 
2103 

26 11/17/1994 2103 

11/18/1994 I 1240 I 1340- 1----3 

32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

11/18/1994 I 1345 I 1445 -3.9 
11/18/1994 1 1450 1550 -3 13 

11/17/1994 2103 
1 1 /I 8/1994 2000 
11/18/1994 2000 
1 1 / I  811 994 2000 
11/18/1994 2000 
1 111 a/i 994 2000 
11/18/1994 2000 
1 1/18/1994 2000 
11/18/1994 2000 
11/18/1994 2000 
11/18/1994 2000 

~. 

1 1/18/1994 1555 1655 -3.9 
1 1 / I  911 994 600 700 -1.3 
I I / ?  9/1994 705 805 -1.3 

11/19/1994 I 1550 1650 -1.3 

0 I 0 Y 
0 0 V 

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

1 

0.1 0.24 n 

0.1 0.23 n 
0 0 Y 

0.1 0.2 n J 
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k t s u l t s  of U.S. EPA Altemativkkvaluation 
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 repofi 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 PSJ, w o n  Tester . .  

Version Ne-ative Press ure (Vacuum) 
Vendor Piper Services (Yorks 1 J.td. 

- (street address) 
Ahed Hous e Estate. Dewsburv Ro ad 

Ossett. West Yorksh ire. W F 5  9ND. United Kingdom 0924 283200 
(city) (county) (country ) (phon4 

This method, which declares a tank to be leaking when vacuum deca- v exceeds the c ahbration 

has an estimated probability of false a i m s  p(FA)] of 0.0 '3 based on the test results of 0 
false a l m s  out of 21 tests. A 95% confidence interval for PFA) is from 0 to 13 %. 

v d u e  o ver a p n o d  of 15 minutes 

The corresponding probability of detection Ip(D)] of a 0.10 gallon per hour leak is 100.0 76 
based on h9e * a t  results of 2 1 detections au t  of 2 1 simulated leak tess. .4 95% confidence 
interval for P@) is from 86 to 100 55. 

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(FX) of 5%). 

Test Conditions During Evaluation 

The evaluation testing was conducted in a 12.090 gallcn (X) steel ( ) fiberglass tank that w s  
96 inches in diameter and 7159 inches long, installed in r a v e !  bac hi1 1. 

The ground-water level w s  0 inches above the bottom of the tank. 

B-onvolunecric TTT Mehod - Re:u!ts Form ?age i of > 



. .  Nonvolumetric T?T Me,dd 
Version Ne oative Pr essure Vacuum) 

PSI, Pre cision Tester 

Test Conditions During Evaluation (continued) 

The tests were conducted with the tank 96% percent fu l l .  

The temperature difference between product added to fill the tank and product already in the tank 
ranged from 1 degrees F to +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 diesel fuel 

Thls 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  
Interfere n c es Range of Test Conditions 

Product temmr ature chance 

Ullaoe v o l u u  a w e  

Stabilization time m u ~ e  5- 10 hrs  

Ullage volume must be les s than 4.000 I ,  

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 J8,OOQ gallons or smaller. (The ullage volume must not exceed 4,OOO L) 
The difference between added and in-tank product temperatures is no geater  than 2 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 
The waiting time between the end of "topping off' to final testing level and the stm of the 
test data collection is at l eas  >/A hours. (UnderfilI test) 
The total data collection time for the test is at least 9.25 hours. 
Tne ullage volume in the tank during testing is 
This method (X) can ( ) cmnot be used if the ground-water level is above the bottom of the 
tmk. (If the product hesd pressure rnust be greater than the extemal w3te: pressuie si 

the bottom of the tmk.) 

hours. (Longer for large tanks) 

less than d.000 L . 

Other limitations specified by the vendor or detzrrnined during tesring: 

Nonvolume.Jic TIT ;Lfe,hcd - Results Fom ?3ge 1 of 3 



-W 
No n v o I u me t r i c TT?%le t h od PST, Precision Tester 
Version Ne? ative Pressur e (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 a l m s  [P(FA)] of % based on the test results of - 
false alarms out of - tests. Kote: A perfect score during testing does not mean that the method 

c/o. is perfect. Based on the observed results, a 95% confidence interval for P(FA) is from 0 to 

The corresponding probability of detection [P(D)] of a 

confidence interval for P@) is from to %. 

gallon per hour leak is 9% 
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% 

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

Using a false alarm rate of 5%. the minimum water level that the water sensor c3n detect with a 
95% probability of detection is inches. 

Using a false alarm rate of 5%, the minimum 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 dam rate of 5 %  and a 95% probability of detection, the minimum time for the system to 
detect an increase in water level at an incxsion rate of 0.10 gallon per hour is minutes in 
a -gallon tank. 

Certification of Results 

I cem that the nonvolumetric tank tighmess testing method was installed and operated according 
to the vendor's instructions. I also certify that the evaluation was performed accordins to the 
standard EPA test procedure for nonvolwixtric tank tightness testing methods m d  that thz results 
presented above are those obtained during :he evaluation. 

H. Kend all Wilcox. President Ken Wilcox Asso ciates. h c .  
(printed name) (or,oanimtion pzrforming evaluation) 

Jnnuarv 3 1 .  1995 (8 16) 795-7997 
(datej (pnone number) 
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Reporting Form for Leak Test Results 
Nonvolumetric Tank Tightness Testing Method 

If applicable 
Product 

Temperature 
Differential 

(deg F) 
0 
0 

Melhod Name and Version: .PiaerPSL (Yar;iium-Versinn) Leak Detection Mode: k e & i a s t  

Nominal Induced Tank Tight? 
Leak Rate Leak Rate' (Yes, No, or 

(gallh) (gallh) Test Invalid) 
0 0 Y 

0.1 0.1 N 

( 

E v a I u at i on Pe r i od : from : -1.2/4/94 to -1 2/20/94- (Dates ) 

0 I 0.1 
0 0 

0.1 N 
0 Y 

I I 
- _ -  _ _  - I I 18 I 12/18/94 I 1626 I 12/19/94 I 1625 

0 
0 
0 
0 
0 
0 

- - 1 

0.1 0.1 N 
0.1 0.1 N 
0 0 Y 
0 0 Y 

0.1 0.1 N 
0.1 0.1 i N 

( 

Time Test 
Ended 

15 
16 1 

(military) 
1325 
1350 
1415 
1440 

1211 8/94 1626 1211 9/94 1525 
12/18/94 1626 1211 9/94 1545 

. . . -  

1555 
1615 
94 5 
1005 
1025 

17 I 211 8/94 

1055 
1135 
1155 
1215 
1520 

1626 12/19/94 1605 

1540 
1600 
1620 

19 211 9/94 1925 
211 9194 1925 

1640 
855 
930 

12120194 840 
12/20/94 91 5 

J 
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Reporting Form for Leak Test Results 
Nonvolumetric Tank Tightness Testing Method 

Test No. 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

-- 

- 

--- 
-- 

L--- 

Melhod Name and Version: PipeLP3UY;ir;uumVp,r.$iQn) Leak Detection Mode: Jreci-Test 

Evaluation Period: from: 12/4/94 to 12(2U94- (Dates) 

Pape 2 cf 2 



W Description W- 

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. 

hlethod Name and Version 

ter - Pressure or Vacuum 

Product 

> Product type 

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

oc) 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 Ievel is required to conduct a test? 

( ) above grade 

( ) within the fill pipe 

( ) greater than 90% full 

( ) greater than 50% full 

( 1 empty 
(X) other (specify) Ullaoe volume less than 4,000 L or 1 000 gal 

P3gt 1 of 6 



Y 

Principle of Opera tion 

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) Press are or vacuum decav over t ime. 

Temperature Mertsurement 

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 

I f  product temperature is measured during a t e s t ,  what type of temperature sensor is used? 

( ) resistance temperature de:ector (RTD) 
( ) bimetallic strip 

( ) quartz crystal 

( ) thermistor 

( ) other (describe briefly) 

If  product temperature is not measured dcring a tes t ,  why not? 

( ) the factor measured for change in level or volume is independent of temperature 

( ) the factor measured for change in level or volume self-compensates for changes in 

(X) other (explain briefly) 

(e.g., mass) 

temperature 
. .  . 

Adecuate s:abiiization time is allo- e 
tem~erature  effects. .A. second test after additional stabilization m a v  
also be conducted 

Data Acquisition 

How are the test data acquired and recorded 

(X) manually 

( ) by strip chart 

( ) by computer 

Ncnvolumelric l7-T Method - Cescription PzSe 2 of 6 



d U Procedure Information 

> Waiting times 

What is the minimum waiting period between adding a large volume of product to bring the level 
to test requirements and the beginning of the t e s t  (e.g., from 50% lo 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. 

> Testduration 

What is the minimum time for collecting data? 

(X )  less than 1 hour 

( ) 1 hour 

( ) 2 hours 

( ) 3 hours 

( ) 4  hours 

( ) 5 - 1 0 h 0 ~ ~  

( ) more than 10 hours 

( )variable 

> Totaltime 

What is the totzl time needed to test  with th i s  method? 

(setup time plus waiting time plur 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 couId affect the performance of the procedure or method (e.g., 
p i t i v e  or negative ullage pressure, t raer  concotration, distance between tank and sampling pops, 
etc.) 

Product temoerature must be stable unor  to :estinz. 

Product head Dressure must be veater - than exrema1 water table Dressure for oressure test 



= = =  

> Identifying and c&ecting for interfering f3ctors 

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) 

gc) Level of ground water above bottom of the tank not determined (NOT KEEDED 
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 a s  well as loss of product (gallon per hour)? 

( 1 Yes 

0 no 

( 1 Yes 

(x> no 

Does the method detect the presence of water in the bottom of the tank? 

How does the method identify the presenc of vapor pockets? 

( ) enatic: :ezperatiire, level, or temperaturecompensated volume readings 

( ) sudden large changes in readings 

( ) statistical analysis ofvariability of readings 

( ) other (describe briefly) 

( ) not identified 

(X) not applicable; underfilled test methcd used 

Nonvoiumetric TTT Method - Descripticn ? 3 p  1 of 6 



How does the method coTect for [he presence of vapor pockets? 

( ) bleed off va@- and start tesi over '0 

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

( ) other (describe briefly) 

( ) not corrected 

(X) not applicable; underfilled t e s t  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 ofoperation 

Are the method's sensors calibrated before each test? 

(.) Yes 

(X> no 

( )weekly 

If  not, how often are the sensors calibrated? 

( )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 Dress ure or vacuum during the !est.. 

I f  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 thrzshold is deter;r.ined by me,?su~no the Dresure  'c'ss when 
one liter of  product i s  removed from the tank. 

Yonvolumetric TIT Method - Cexziption Page 5 of 6 



I Under what conditio;, are test results considered inconclusivk' 
( ) 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 produd temperature 

( ) extremely high or low ambient temperature 

( ) invalid for some products (specify) 

( ) soil not sufficiently porous 

( ) other (describe briefly) 

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 

. 
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Pipcr S c M c t s  (Yorkshirc) Ltd 
Pcnninc Vicw Industrial b i a l c  
Glcderd Road  
Batlcy 
West Yorkshirc 
WFI7 9 N F  

INNOVATIONS LTD 

CERTIFlCATF OF CONFORMI7Y 

PSL Prcc:sion Tank Tcsting Equipmcnr 

This s u m m a 7  indiwtcs thc findinss o f  an cva iua t ion  c ~ r r i c d  o u (  I ly us to SJliSfy thc rcquircmcnts madc by 
t h c  Hcalth and Sarcry Execulivc in thcir guidciincs So HS ((;) 41. As rcquircd by thcsc guidclinc5 the 
cvaluation [csrs wcrc pzrformcd accordins t o  proccdurc scI ouf in [ h c  US. E?A 'Srandard Tcsr P r txcdurcs  
f o r  Evaluating L c a k  Dctcc:ion Mcl hods' 

Equipment Used - PSL Prccsion Tank Tcscing Equipmcnl: 

MI( 111 Scrisl lu'o 005. Dcsigncd and  .Manufacurcd in thc UK by Pipcr Sc.?iccs Lid 

Test Taok - 4 ' 4  Diam 
nominal capacity 1,ocO gail. Thc i3nk is sitcd at PSL's own tcst h o w  fadi ry .  

12'4" Long of stcc! cons t rud ion  i t h  two cqually sizrd compartmcnis. Total 

Product - Dicsci Fuel having 3 Dcnsity of 8Mkg/m' @ 15°C and a Kincmaijc VkcosIty of 1.5 to 5.5 CStoks. 

Evaluation Results - The variables i n t r d u e d  wcrc . 

Product volume 5oXl to firrcs 
Ullage volumc 500 io J,,W ! i t r s  
Lcak r a t a  150. '3 and ,'XI m L h r  

Thc ability of thc tcst cquipmcni to d c t c c  w3tcr lcaks was cvaluatcd using an adjoining W3lC: tank and J 
flcxibie hose containing the rest orificc. T i c  rclativc w3ici height and orificc position wcrc varicd to 
simulatc both inflow and ouiflow. 

A [otal of 4.0 k s t s  wcrc performed whcn k ~ k ;  wcrc c r c ~ t c d  x i n g  a u l ib ra t cd  ICSI orificc SCI a[ diflercnl 
positions bolh above 3nd Seiow thc prnduc: 1 ~ ~ ~ ~ 1 .  



Lirniht ions on the Results - +,!though 3 I"% score w a  achicvcd the PSL system k not pcrfcu or infaUiblc. 

T a t s  will only bc valid when: 

Thc  cquipmcnt m d  mcthod h a w  no[ b c c n  substantially changcd 

The tcs t  personnel have bccn adcqualcly rraincd a n d  cralualcd 

Thc tcst t a n k  contains thc product idcnlificd for th i s  evaluation 

Thc Ullage is not g r w t c r  than that tcstcd. 

Thc  p roduc t  and  gas conditions arc stable after thc p ruc r ibcd  waiting time. 

Safety Disclaimer - This t a t  procedure only a d d r m  the k u e  of thc  PSL equipmcnt's abiiity to d c t a  
Ic3ks. I t  docs n d  tcst the cquipmcnt for d C r j  hazards. 

Certification of R a d t r  - Wc certify that a thorough evaluation has b e e n  carried out by thc undc r s ip td  
according to standards sct  by thc UK. HSE and the US. EPA and  that thc PSL cquipmcnt m e &  the 
pcrformancc rcquircmcnts  SCL by the British Hcalth and Safcty Exccutivc. Thc rcsults summarixd hcrc a rc  
prcscnted morc comprchensi\cly, vnrh tabulared and g r a p h i d  rc-sults. i n  [he ful l  r c p r t  commissioned by 
PS L 

Datc  

J S Mulligan 
Chief Experimental Offictr 
Dcparvncnt  of M c c h a n i d  

E n d o s u m  - Dcsa-ipth of thc PSL P:&ion Tank Tightness 6Vcihcd 

CONSC042 



DESCRIPTION OF THE P.S.L. PRECISION TANK TIGHTNESS METHOD 
BASED ON THE US E P A  FORh.l.4T 

F lODEL - M K  IU.SeriAl 30 005 

What product  level is required I O  conduct  a re51 3 

P R I N C I P L E S  O F  O P E R A T I O 3  



If  p roduct  t empera tu re  is m e s u r e d  du r ing  a test. How m3y t empera tu re  sensors be used ’? 

P i c d u c t  rempzTrure I S  not m o s u r e d  

If product  t empera tu re  is nor measured  during 3 t a t .  Why not ? 

Thc prcdua tempzrature is aIlo\\ed LO h z x m c  swble, ensuring Lhat only v e q  small changes 
0~x1 dunng thc acrual rm p c n d  

Anbjcnt rcmp=rarurc is m u s u r c d  LO ensure t b t  the ullase tcmpezture does not change 
s i g m 5 a n l l y  

D.ATA ACQUISITION 

HOW 3re  the test d a t s  acqui red  and recorded  ? 

Thc c3u is acquircd manually a n d  r e a r & d  in wbdar 3 r d  p p h C J I  fom 

\\‘.A IT IY G TI %l ES 

Wh3[  is tbe minimum waiting per iod between adding  a I3rge volume o f  product  to  br ing  t h e  
level to  test requi rements  and the s tar t  of test ? 

TEST DURATION 

W h 3 t  is the  minimum time for  collecting d a t a ?  

For majonq oricsis - I hour 

For a s m l l  ullagc - l a  than 1 hour 

For ;1 l x z c  uil-gc - up IO Z hours 

Tccx  :imcs arc 31 L I I C  5scrc:ion of thc :c;:c: 



TOTAL ITWE: 

What is t he  total t ime needed to  test  w i th  this method ? 
(set u p  time plus waiting t ime p lus  testing t ime plus t ime  t o  r e tu rn  tank to  service). 

Normally 2 - 3 hours but no~c sbov- ,ommen& - 

OTHER LMPORTANT ELEMENTS OF TEE PROCEDURE OR METHOD. 

List here  a n y  other  elements t h a t  could affect the p e r f o r m a n c e  of t h e  p r o c e d u r e  o r  
me thod  (e.g. positive o r  negative ullage pressure ,  t r a c e r  concen t r a t ion ,  d i s tance  behvern  tank  
a n d  sampling ports, etc.) 

T h e  scnsiu\-in 0: thc equicmcnt ~ + ~ c x I s  u p n  [he u l l ~ g ~  r ~ r h c r  than [hc ?roCuc! \olwnc 
Therefore &me IS a Iimt !o rhc m a v m u m  ullagc 3nd cJnseque.ltl) thc iestcrs 3cilip IO 
cor&dcnrly prcdm 3 right or  lcaking rank This l i m i ~  oliesting codidcncc I S  reached uhcn  
sinJll insribilltics k o m c  Ixrgc in c 2 m p n s o n  [o rhc prcsmrc Crop rccordcd 

IDENTLFYING AND CORRECI7NG FOR INTERFERING FACTORS. 

How does the method de termine  the  p re sence  a n d  level o f  t he  g r o u n d  w s r e r  a b o v e  the  bottom 
of  the  t ank  ? 

I t  is no[ n e e p  to determine h e  P.WC: 1e.d for [his cquipmcnt. but infomation sought 
from appropnaie SOUTCCS. 

How does  the  method correct  for t he  interference due  t o  t he  presence of g r o u n d  w a t e r  above  
the  bottom of the t m k ?  

Does the method detect the presence  o f  '*31er in t he  bonom of  t h e  t3nk 7 

H o w  does the meihod identify the p re senc r  of  vapour pocket; Y 

No[ a ~ p l i c l b l c  unC;5ll [cs: m c 5 d  tiscd 



~ I O H  dom t h e  me thod  correct for t he  p r e s e n c e  of v a p o u r  pockets 1 

H o w  docs the  test method d e t e r m i n e  w h e n  tank  d e f o r m a n o n  has s topped  rollowing delivery of 
p r o d u n ?  

?-Jot s p l i w b l c  docs no[ a f f c i  pnnciplc of opcr3l1oo 

Are  the methods sensors ca l ibra ted  before each  t e s t  ? 

I \ T E F ; P R E ~ - I ~ C  n s r  RESULTS. 

\hh3r  effcc: is used to dec lare  t h e  t ank  1 0  b e  lexs ing?  (List ail modes used by the merhod).  

I f  2 changc in volume is used to detec:  le&, what th reshoid  d u e  for p r o d u d  volume change 
(ga l lon p e r  hour)  is used t o  dec iare  chat a t ank  is leakjng? 

A loss of p r d u c  inGc3icd @ 3 c h p  in pr-xrc of morc him 0 5 mb 

U n d e r  what  cooditions a r e  tcst results considered inconclusive? 

Vihcn Ixgc chsngcs in ambicnt :cmpcraturc or  prcssurc o c x r  dunny thc ICSI pcricd 

ENCEPTIOX'S 



W h a t  31-e acceptab lc  deviations from the  s t a n d a r d  tes t ing pro tocol?  

When produc, or ullagc trrmls arc  cxc:c&=i 

W h a t  e lements  o f  the  test p rocedure  a r c  left to t h e  discret ion of the  test ing personnel on-site? 

1 )  

2)  3-bc pro\+sional assessmen( 

The waiting v n d  a n d  l c n g h  c f  I c n  

PSL. PRECISION T A N K  TESTIVC E Q U I P M E N T .  
M N U F A C T J R E D  BY. 
CARL DENBY 
PIPER SERVICES LTD 
PENPITWE VIEW INDUSTRIAI.  ESTATE 
CELDERD R O A D  
BATLEY 
WEST YORKSHIXE. WF17 3NF- 

J. S .  hi ULLIG.48 
CHIEF EXPERIMENT.4L OFFICER 
UNTVERSITL’ OF LEEDS mO\-.ATlOSS L T D  
175 W O O D H O U S E  L A N E  
LEEDS. 
LS7- 3 n R  
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Ground-Water slonitaring 

bund-water monitoring senses the presence of 
liquid product floating on &e F u n d  water. This 
mathod requires inatallation of monitoring wella 
at stratagic lontiona in the ground near the tank 
and a long  the piping mi. To discover if leaked 
produet h u  reached ground warm, the- ne118 
can  be checked periodically by hand or continu- 
ously with permanently installed equipment. 
This method cannot be used at si tes  where ground 
wetar is more than 20 feet below the surface. 

Vapor 3bni-g 

Vapor monibring senses and measures product 
"fumes" in the soil around the tank and pipins ta 
detarmins the prasensa of a leak This method m 
quim inatallation of csrafuily placed monitoring 
wells. Vapor monitoring cia be p e r f o d  manu- 
ally on a periodic basis or mntinuomly using per- 
manently instpiled eqquipment. 

Seobndary containment conrdsts of placing a bar- 
riar - by ueing a vault, liner, or double-walled 
s t n r c t r n s  - around the UST. Leaked product 
f" &e inner tank OT piping is directed towards 
811 "interstitial" monitor located between the 
inner tank or piping and the  outer barrier. 
Interstitial monitoring methods range f" a sim- 
ple dip stick to a continuous automated vapor or 
liquid sensor permanently inst-llled in the system. 

ibmmatio Tank Gauging Systems 

Honibm permanently installed in the tank are 
linked electmnicslly to a nearby control device to 
provide informaton an prod** level and temper- 
ature. During a tat period of zevcral hoan when 
nothing is put into OT 'taken h m  t..e tank, these 
manitors are used to automa~cslly calculate the 
changr,~ in product volume that csn indicate a 
IeaLingtank 

Leak Detection Methods for Tanks and Piping 

3 
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ISDEN 

1 .  - Main advantages of the PSL test 

2. - Trials donz for the verification of the PSL procedure , 

3. -Certification of the trials dons 

rlDDITIONA4L ISFOR\L4TIOS 

1. - Selection of twelve of the trids donz 
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.Among the main adkmtages of the PSL tsst, the foilon-ing fil-e can be cited 

a )  Its Lob' COST 

contnbu;e to the low test price. 
The system's reduced application cost, its quick use and mobility all 

b) Its E.ASE' use 

special tzchnical ability to operate, if the personnel n.ho \vi11 be using it, has been 
adequately trdinzd and prtpared in an kfGmiation COEise, equipped u.ith the 
corresponding accreditation. 

The sl stem's necessary equipment is portable 2nd does not requirz an\. 

c) Its TECHXICAL CAPMILITY 

the international guidlines, surpassino - the requirements of the "EPA" 
(EnviromtentaI Protection Agency.) 

The PSL procedure-test can detect le& much smaller that those required in 

d) Its REPUTATION 

Repx t s  posszsszd at m international level. 
Its r e p t x i o n  is well endorsed by the Certii'rcations and m a y  favorable 



2. - TRI-ALS DOSE TO PROt’E THE PSL PROCEDI-RE 

1. - Objective 

Experimental proof of the effectiveness of’ the PSL procedure-tzst, don? ssclusi\-eIy 
for NET, SA,  in Spain to verify the tank iritegrity of closed atmospheric storage 
tanks and its capability of dstecting lezks LI such storage tanks and the hydraulic 
installation associated \\ith such. 

and also allows for calibrating the liquid Is-+-eI n e a u r i n g  ins’truments. 
This procedure can also dstzc; ths Isak when t5e tanking s y m m  is empty 

2. - Place and date 

The tests took place in hZT, S..A., c/ Nccltz $3 1 1, ~?ls,cscrra (Crrsteilon). n e s z  
tests took place September 2-13 of 1996. 

3. - Professional Staff present when the  tria!s took place 

The trials were don2 by the blechanical Flcids Education21 Unit of the Poi>tscb~ic 
University of Valencia, rsprssentzd Frofcssar Dr. Anioxo Fzbii1.r; l -e la  G z s L : ! ~ ~ .  

4. - Conditions of ;he t r ids  



humidin., interior pressure and atmosphtric pressure. The test al\\.a;;s obtainsd 
satisfactory results that are clear enough- \vhich proves ths validit), of the emploqd 
method and minimum influences by thz snvironmental conditions in its qua l iy .  
This imporrant conclusion is the result o f the  phqsical faundation of the procedure. 

The L.eri5cation sq'stem installed, consisted of a ciossd cylindric 
atmospheric tar&, and the connected hydraulic sl'stem, mads up of accessories and 
pipes. 

The main dimensions of the tad:,with 2 total volume of 20,000 liters are: 

Diameter: 2200 mm. 

Side wall thickness: 5". 
End wall thickrless: 6mm. 

Length: 5470 nun. 

Ths cited tank has an entirely accsssible exterior Jvhich allowed for the 
causing of defects and the quantity of rigourously produced leaks. 

5. Description and results of the  trials done. 

1. Verificaiion, calibration and proc-ing of the equipxent uscd n - i ~ h  prmla-y 
standards ILke the t a k i n g  to be tsstcd. 

2. Prot.ing of the tanking trial through the 7pplication of the  PSL procedure 
test, repeztinz the test at different liquid is\.e!j 2nd diffcrent przssures. Ths \.3iuss 
ranged from(%-?;O m.v i n t e r v h  -60 to T 130 millibars respwtiveIJ-. . 

7 
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In addition to what has been citsd aboc.e, the procedure tzst has bssn kesrified 
by an independent oreanizatlon authorized by L?C EPA (Environmental Protzctlon 
Agency)- ATG Precision- fulfill in^ the requiremnets of the EP.4 :530,90i 

This PSL Test was proved in the cited installation,ptoperty of hFT,S.-A.: 
complying with all the requirements. 

6. Environmental safety and impact 

The application of the PSL Procedurs Test, follo\\kg the methodotog!, 
described in the proceding sections, guwmtees a greater security thm other 
procedures bassd on tests at higher atmospheric pressurss. Since the conpression of 
the empty space caused inside the t n k  is relatively low, tFle risk of m explosion is 
ne.- to none. 

In reference to the possible environmental impact, the application of this 
method assures the impossibility of emission to the environment Iccatec! around the 
tali. This avoids any environiiental impact. 

3. CERTIFICATION OF THE TRIALS DONE 

7. Conclusions 



The blechanical Fluids Educational Uni; c? the Dzpartment of Environmental and 
Hydraulic Ensineerhg of the Pol>-technic Unicusity of Valencia 

CERTIFIES: 

that the non-volumetric method of proving tanlung, hamed PSL Procedure 
Test, for the verification of testing in closed atmosphere tanks,aLl associated 
accessories and all piping systems don< exzlusively for NET S.A. Calle 
hlendizabal; 3 123, Bujasot,  Valencia, 
in the Environmental Protection Assncy Fcdzral Bureau of thz United States of 
America( EPA/53O/'UST-90/005 , March 1 I 1990) 

evaluated according to that established 

that ,a a result of the above e\~aluaiion,md at this time,this fa\,ourabl< 
technical report for this procedure is gan t sd .  The procedure has been able to detect 
l e k  less than 140 mli?lr. with sufficient c:c?_rl~ and guarantee. Therefore, the 
conclusion is that the procedure is considered satisfactory and reliable for proving 
t*g and the detection of leaks in tank. .  

that the application of the procedure Li t i e  cited fiuid storage Listallations 
. .  presents " m u i  risks of the dsteriorstic? cf the t a k  m d  avoids envimuiikntal 

L~pac: duri~;  its use. 

Vaiznciz, Ssj~trsnber E 6,1996 



I 



Ill 

rQ 
vj 

LC 

6 L  

IC 

E E  

I I '.J I 



------I 



n 
Prulh (mbrr) 

3 4  

3 3  

31 

31 

30 

'28 

11 

26 

25 

horn (li1i:nuii) 

-. 
\)"LL/ 

u c3 



t 
I 

. ,  

I 
I 

c/ 

(+A) 

4-2'4 

e- 



c 
0 

, .~ . ,. . . 





I 

I 
I A 
I 
i 

I - 
I I I 
i I I 

I 

I 
I 

I I I 
I I I I 
I I 
I 



h 

a = ., . - a- 



\ i o -  

Ticmpo 

E?.&- 

5 2 2 L  

' 53'4 

153'1- 

L 1 'q 

4- l '> 

-O'( 

- 0'2 
- e'? 

- 0'4 

2 4'2 OC 

24'4 "L 
I I 





I 







P.Bsronitrica I Notas 

I 



' 7 - -'L 
, 











W- NET, s. 



m 

E w 



- -  - . .  







1 1 

1 4 5 5  I595 I 5 : I S  1 5 5  I535 ! 5 : 4 5  15.55 16.35 16.15 1625  1635 

h 

i 

. .  

- .  _ -  

I d  



-. - . 



O h  O n  







Gratico 130996.1 

13/09/96 
Copacidad Tanqvt 20,000 It 
Capacldad Aclrral 00 11 
Tip0 combustible Alfa n i y  
7lpo de pnicbn Vacio k,,,% 

LTtnipr 

v1 
4 



LFCDi  W- 

London Fire Brigade 
Albert Embankment ,  London SEI 7SD 

LONDON FIRE AND ClVlL DEFENCE AUTHORIN Chief Fire Officer & Chief Executive 
B G Robinson 
Telephone  01 71 587 4586 

Mr C. Denby Telex 91 8200 
Piper  Serv ices  (Yorks) Limited Facsimile 0171 5874650 
Ahed House  Es ta te  My reference FS/TPG5/P520 
Dewsbury Road Your reference 
Osse t t  
West Yorkshire 
WF5 9ND 

Date -TJune Igg5 

Dear  Mr Denby, 

PETROLEUM (CONSOLIDATION) ACT 1928 
PSL Leak Detection System 

I refer  to your letter da ted  9 May 1995, the  Engineers  Work Procedure submitted on 10 May 
1995 (and  the appendices  sen t  by Meggitt Petroleum S y s t e m s  on 17 May 1995) and the final 
EPA evaluation report from Ken Wkox  a n d  Assoc ia tes  dated 2 May 1995. 

T h e  documentation h a s  been  examined a n d  assessed and  this Authority has no objecticn to 
t h e  u s e  of the PSL leak de ted ion  sys t em for  canying  out precision tank and line testing at  
p remises  licensed under  the above legislation within out  jurisdic:ion provided that :- 

1 T h e  t s ! s  a : ~  crrried e ~ ?  as dstziied in !ho abcve nen t i cncd  documentation 

2 Tests ar2 limited to tanks of a maximum capacity of  68,000 litres and that a 
maximum ullage s p a c e  of 4,000 litres is used for test purposes  (as specified 
in the  report by KWA). 

3 At least 46 hours  prior notification of the  intention to mrrj out a test is given 
to the  Petroleclm Officer at the Area Fire Safe9 Office. 

4 Notification of the results of the  tes t s  a r e  sen t  to the local Petroleum Officer as 
s o o n  as possible after the tests h a v e  been  carried out. 

5 Only competent ,  trained PSL operators ,  as listed in the  appendix to your letter 
da t ed  9 May 1995, are to carry out t h e  tes t  procedures .  Any future changes  
to this list should be notified to this office to enable  ou r  r e m r d s  to b e  updated. 

6 T a n k s  under  test must have their fil l  points locked off to prevent u n a u t h o ~ r e d  
delivery and  b e  labelled "TANK U N D E R  TEST - DO NOT FILL". 

If I m n  b e  of any fur',her ass i s tance  p l ease  dc not hesi ta te  io c m t a c t  m e  on the abcve  
te lephone  number. 

Yours sincerelv. 



W. 
P o l l o v i n g  the demonstration o f  Che PSL y r e c i 6 i u i i  t a n k  rescing e i w p m e n t  a t  Oak 
Service Station, A45 ( n o r r h ) ,  P i c k f o r d  G r e e n ,  Covencry vltnessed by Petroleum 
u f f i c e r s  from chis S e n l c e ,  I am pleased K O  inform yuu t!rar: che syscea 1s 
approved and recognised by Lhe Wear; M d l a n d s  F l r e  S e r v i c e .  

A 5  you are aware, the respunsllilicy t e s t s  with 1Lcensees of petroleum 
installations to notify t h e  approyriace Ofvisional headquarcers when a tank  
L t ? b t  1s b e i n g  undertaken. I would houevet, appreciate your  co-opera l ion  by 
e n s u r i n g   hat ac least 48 hours n o t i c e  is g i v e n  Lo thls S e r v i c e  p r l o r  t o  the 
tank teet be ing  undertaken. 

Yours faithfully, 

. , A a v i x t t u i t  Chict O f f i c e r  
( F i r e  Prevention). 

3r C. Deaby 
P i p e r  Servicua L t d  
11 T u r n e r  Lane 
Nur:h Ferr lby  
Nor t 11 Humbe r s I d  e r 
11111 b 3DF 

c 
I 



Piper SeMczs ( ' f o r b )  Ltd 
83'U836 Holdemus Road 
Hull 
Norlh Wumbcrsidc 
HTJ9 3LP 

P.A Gn%bh QFSM, MI.Fire E, 
County Fire Of3cer & Chief Execuuve 

Ywr &(rkrmcr 

Fur Lhc am of Mr Derby 

Dear Sir 

Your company has now bcrr inciudcd uri [lie list comp:lcd by this Fire Authorify, of 
armactors approved to uny out the abovc r n e ~ i ~ o n d  pcricdic tests.  

It  it the raponzibilicy of rhe ampany carrying ow the resting of petroleum rP;rit sroragt 
insbuatiau lo ensun safe pracriccs are obzervcd in accordance with the H d t h  m d  
Sfkfy nl Work Act 1974. 

Work &ai out within the GMC' Fin: Authority is monitored. 

5 s  Frr~ Authority mts thc right to remove the derails o t m y  company f m m  Ihc lisr 
of ipprovcd cmvlc ton w i t h [  prior notice. 

Z!euc find mclosd z supply of form FP/PETii8 for your UK. 

fours faithfuiiy, 



Your Raterama: 

C.D. Jones M.I.Flrw E., F.9.I.M 
County F h  Mlfcrr. 
F[rt Erlgeds Hmmdqurrtarm 
Crosby Road 
NorPmllerton 
NoRh Y o r k s h l r s  DLI  1AB 
Telephone Nqnhalltflon (Sm WO9) 760150 
Fax (sm 0609) 777038 

2 5  August 1993 

PxTROLZUM STORhGX TMX .- FXRIODIC TESTIHC 

I refer to j o u r  reque5t t o  u z e  t h e  PSL Prcssure Tc:: r=cthod i n  the  Horch 
Y o r k a h i r e  a r e a .  

Pol lor ing  the teat of an underground storage tank 57 yourself vftneaaed by 
Station O f f i c e r  V i l l i m B  o f  Scarborough Fire Safe:y S e c t i o n .  I bp p l e a s e d  to be 
able to tell you that this AuthOrLty has d e c i d e d  t~ allow the u e  of your 
equfpmenr f o r  the  t e s t ing  of s to rage  t ~ n k ~  in t h e  Csuncy of north Yorkshire. 

if YOU have any questionr r r g a r d k l y  t h i s  n a t t r r  p l r a s c  do no t  hesitate t o  
Contac t  the  O f f i c e r  whose nrzPe appears a t  :he head of this 1ez:er. 

Y o u r s  faithful17 

v 
County Firs Officer 

1 r 
C Denby Ezq 
Piper Sdrpicss  ttd 
11 Turner Lane 
XOXB . m a n y  
North Elunbarside 

l z l 4  ZDX -I 

.Serving Engiandrs larges t  County> 



D w  Sir 

R Marris 
Rrigadc Pctrolcum Offfccr 



Fire and Rcscuc Scrvicc 
(:hiel F I I C  (?Ulcer Roberr J Kiny M1ktr.t 

- 
P i p e r  Strrvicex ( Y o r k s )  1.l1.I 
8 3 2 / 8 3 6 1 io 1 d c r n  e 9 s H o rti I 
Hul l  
m9 3 L P  

For the attcntiori of Mr C Dcnhy 

W 

Hertfo 
COUNTY 

Yours f'a: Chf-ul Ly R-- ;-a -- 
4-- --.-- 

-. . ._- - - - 



Hr C Denby 
Piper Servireu ( Y o r k o )  L t d  
11 T u r n e r  Lane 
N o r ' L l r  TerrLby 
N o r - l h  Husbern! dr 
HULJ 3DF W 
2 2  October 1993 

Cam bridgeshire 
Countvcouncil 

Dear W r  Denby 

Yvur documenLaiLun, sent to H r  raylor of :?.La ne?a:Lment, has been paeeed 
to me f o r  knnsLderat ion.  

Any s u c h  t r rs t8  must be c ~ r r i o d  out by c c m p t e n t  ?'cL'EOF.B trained and 
certified by P i p e r  Services (Yor,ku) L t d .  

Youro oincere 

498 
L n w i l s c n  
Head of S a t e c y  C t i c t n s i . 2  



NlEGGlTT GT ELECTRONICS 
MEGGITT 
PETROLEUM 
S Y S T E M S  

b- 

LECTRONlC 
16B Hurlebury Trading E s r ~ l c  
Hadebury 
Nr, Kidderminster 
Worci DYlO 4JB 
telcphone 
(01299) 251251 
fax 
(01 299) 250588 

August 15th 1995. 

To whom it may concern. 

Lectronic have a lease use agreement with Kobal night Ltd 
f o r  the use of the Piper tank tesEing system. 
We have been using the system fc r  some 10 months to date and have 
found the systems ease of use in both manpower and economy of 
requirements a great asset to OUT tank testing programe. 
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 QS, with Fina, Texaco and E l f  Oil utilising the 
service on a constant basis with discussions under review f o r  
formal contracts. 
Training is extensive and thorough as would be expected and the 
opportunity to use the system is limited via Kobo1 Knight to high 
profile companies such as ourselves and assures integrity f o r  its 
future use. 
Lectronic are committed to the systems growth in t;?e L'K market 
and would expect it to do as well in the f u l l  global arena. 

Yours Faithfully 

John Smith 
Manager Environmental Se-rvices 



NAY N E 

IM/eb/l2.9 

Kobal Knight Limited 
Ahed House Estate 
Dewsbury Road 
Osset 
West Yorkshire 
wF5 9ND 

12 September 1995 

Ann: Mr K Denby 

Dear Sirs 

We are pleased to confirm our licensing agreement with your company for 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 fmors:- 

a. 
b. 

d. 
e .  
f 
g. 

C. 

As& 
fiiture . 

Tests tank, lines, fills & vents in one operation. 
Ease of operation. 
With correct voitage test can be completed within an hour. 
Accuracy of results 
Minimum of site downtime - other tanks can be kept in operation. 
Very competitive price structure. 
Support given by Kobal Knight. 

we would stake our commitment to the system and look forward to a successfii 

c / 
k i n  LVacLeod 
Installation Manager 



March 13, 1997 

M r .  iUan I. Roberts 
Associatc Adminisliaror for 

Hazardous Materiols Safety 
Research 'Q Special Programs Administralion 
De p a r t m e ri t o f Tr a 11 sport at i o n 
Washington, DC 20590 

Re: Petition for  rule making; 
reuse of plastic drums 

Dear Mr. Roberts: 

'Thc ,Association of C0ntainc.r Rcconditioncrs (ACK) and thc Stccl Shipping Container 
Instirutc (SSCI) hcrchy pctiti;n I h e .  Depnrlmcnt IO institute cxpcditcd rulc. making undcr 
4106.31 of RSPA's procedural regulations. The petitioners believe a se.rious risk to safety in 
transportation cxists tha t  s h o u l d  n o t  be i~llowed to continue, simply to accommodate the routine 
rulc making proccsscs. 

In Docket No. HM-215A, published on December 23, 1994, RSPA adopted a change to 
$1 73.28(b)(7)(iii)(B) of the hazardous niaterials rcgulations to allow reuxc oC plastic 
packagings in dedicated service without leakproofrtcss tcsting, pruvidcd lhc packaging was less 
than  five years old. In timely petitions for reconsideration, a reversal of this abrupt change WRS 

sought. We continire in our belief that the rule m k i n g  rccord was inadcquatc upon which to 
base such J major c1i;iiigr. becrtusc the original nolice proposing ncljustmentx to $173.28 failed 
to advise the petitioners that such 3 subject was.intended for public cornnicnr. 

The notice did propose waiving the lenkproofness test €or stainless steel, monel and 
nickc[ packagings with a thickncss of not less than 1.5 times llte Itiinim.uni hickttess 
prescribed for reuse of snch-packaginE. No such incrcascd niiiiiiriurri thickness requiremenr 
w35 irnposed upon plilstic packilgings, however. Thcy may hc CoIisiriictcd 10 the bare 
minimum required for relisp., and [ h e n  may be. reused for five ycars to transport liquid 
hazardous tilaicriais, w i t l m u I  cvcr being subjtmed again 10 3 leakproofness test. 



lea kproo fn ess 
for c om ni en t . 

.. 
L W 

testing for plastic packagjngs having minimum wall thickness WRS appropriate 
Tiic major associiitiulls ifivwlved wi th  the reuse of non-bulk packagings, 

however, had no such .notice and submitted no comments on the issuc although they-had strong 
positions on i t ,  which wcrc coiiiiiiuiiicated in their petitions for rcconsidcration. 

We belicvc this Ic3kproofticss exception for plastic packagings was ill-advised, and we 
believe a major transportation safety problem 113s been created as ;I result. In ordcr 10 provide 
thc factual basis upon which lo reilerate our request to RSPA to corrccr 111is mislake, seven 
plastic drum reconditioners conducted il four-week study in January and February 1996. These 
companies and their employecs arc vcry fbiiiiliar with the features of plastic drums, the rigors 
of the transportation eiiviroiriiiciit. and the nature  of Cailurcs cticounrercd in reuse of plastic 
drums. 

Even aftcr rhorougli visual i n x j m t i o n  and the rejection of drums having visiblc damage, 
tllc. ~ncclianicd leakproul'ncss rest required of 311 reconditioned packaging for liquids cfelected 
faillires a i  a rAte 2.14%. 111 otlirr words. these drums first were scrutinized by pcoplc i n  the 
profession of preparing plastic. d r u m  for rcusc. Despite t h i s  screening, which is all that the 
cur ren l  regillations rcquire, in excess of 2% of the drums stil! were Ihund l o  be unfit  for 
hazardous nmtcrials service b e c u s t :  oI' leaks detected by pre.ssuriting cleaned druriis with A i r ,  
yc.r $173,2S(t?j(2)(c) and S 178.604. 11 copy of  [he report stimmary Is atlaclrcd Lo this petition 
for rrilc making.  

11s was notcd in ;in earlier ACR filing with RSPA. crack, ttncuuntered a[ closure and 
Sean) lines arr vir~ually imposi ihe I O  defect visually. X visual cxam. thcrefore, is grossly 
inadequate i n  light of the. frequency with which cracks c;in appear i n  these locnrions. 

This is cspccially tlrc CASC w h e n  one recognizes that the existing autliorizatiun to reuse 
plastic packaging does not require cleaning or rtrnoval of prior rctsidties before conducting tlic 
visual inspection. 1 1 c  prcsencc 01 Llic rcsidue mnkes i t  unsafe and imprxtical to visually 
inspect the interior of the p3ck;iging -- sometliing wliich is dune ruutinely after cleaning in the 
reconditioning process. In nddition, closurcs on returning plastic drums usually only have bccn 
hmd-tightcncd and arc not sealed. Again. i t  would be unsafe and impractical to expect those 
who reuse uncleaned containers 10 tip tlicrn upside down to check for punctures 011 [tie buiiom, 
a coiiinion type of l'iiilure. 

I t  is I=stinia[cd [lial i cn million new plastic drums are madc cadi ycar in North h e r i c n .  
An agency-authorized 2+% fdi lurc  rate f o r  [his reused arid uriles~ed hazarduus marerials 
packaging is unconscionablc, a d  directly contrary lo both the public iiiteresl and the duties of 
tht: Secretary of Transportation undcr tlic liazardous malerials laws. Many of these plastic 
pckngings arc usccl fur cvrrusive and toxic materials. Wc suspcct [hat thc majority n€ rhese 
units will leak 011 tlie lilliiig line i I n d  may not make it  as far 3s movement on D vehicle, brit thc 
fil l ing 311d closure of UN-n1arkc.d hazardous niatzrials piickiiging is within tlio purvicw or the 
DOT regrilarinns. 

Therefore, bascil up111 [his clil[;l, the pcritioncrs hereby rcqucbt cxIiedited notice-nnrl- 
conimcnt rule tmkitig tu d c f r e s  the issue prnpcrIy in 3 public foriim, by proposing dclctiori of 

2 



$1 73.28(b)(7)(iii)(B) from the regularions. This change would retain thc limited authorization 
granted IO certain exceptional metal packagings, as well as thc opportunity to seek RSPA's 
approval to skip lcakproofness testing in a manner  that zsures equivalent performance LO that 
prescribcd in  the rcgulations. It would remove the authori7ation to reusc minimum tbickness 
plastic packagings, which we have shown to have an unacceptably high Failurc rate when 
subjectcd only to a visual inspection. 

Thank you €or your prompt consideration of our pclition. 

U Paul W. Rankin Daniel GiIligan 
Prrsiden t Eiecutivc Director 
Association nf Conlainer Reconditioners Steel Shipping Container Institute 

cc: E. Pcarlman 
J .  Moorc 
ACR Plastic. Drum Committee 

e .  

3 



ACR PLASTIC DRUM L J X K P K O O N S S  STUDY 

Background. 

Each business day for lour wccks, from January 22-February 16, 1996, seven plastic 

drum reconditioncrs in the Association of Container Reconditioners (ACR) monitored thcir 

opcrations a n d  completed writtcn reports showing (1) each date, ( 2 )  the total number of drums 

prepared for processing by datc, (3) the told number of drums rejected each dRy by visual 

inspection bccausc or physical dcforniations, (4) the total number of drums rejected cach clay 

by visual inspectinn becnose of dcriciencies nther than pliysicsl deformntions such as 

appearance, and ($1 the: total number  nf drunis rejccicd each dny after having bccn cleaned and  

processcd through the stage of mcclranicaI leakproofness testing. Mechanical leakproofness 

testing is performed 3s prcscri>ed in 9178.604. The results o l  this study were sent IO 

hwrencc  W. Rierlein, gcncral coutrsrl t o  ACR. fur compilation. 

S u mm a r y . 

The consolidaccd daia may be sumniariacd as follows -- 
.. . 

. .  

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

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

c.. Tutal m1mhe.r of drums rejected based upon 3 visua1 examination revealing a 

dehrmntion that could arkct drum performance in transportatiotl: 3,399 drunis, or 4.57% of 

all drurns surveyed. 

d. Total nuiirbcr o f  drums rcjectcd as ;1 rcs~ilt of a visual inspection revenling a 

pro1,lem o l h e r  r h a n  phyxical deforiiia~ion: 8,217 or 3.39% of all tlrunis surveyed. 



e. Total number of drums passing visual inspections but failing the mechanical 

l en~roofness  test: 1,615. This is npproximately 2.14% of all drunis  othcrwisc passing visual 

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

Conclusion. 

Druiiis having visiblc physical inadequacies are rejcctcd hcforc bcing lcakproofness 

tested by reconditioners. This visual inspection is the total extent of the examination required 

by Dol' for reused plastic druiiis i ir dedicakd service that h a w  an agc of 110 m r e  than five 

years. (Plastic drrinis over t'ivc. ymrs  in age do have to be leakproofness kstcd, bur may bc 

reused il this test i s  perl'ormed and the pnckaging is marked accordingly.) I n  additiori to the 

visual examination ror damage, recnndilioners reject many drums for aesthetic rcasoiis. Only 

drums visually dererniined byexpcriznccd pcrsontiel to be saiishctory for further use in 

shipping haznrdoos ninterials arc proccssecl thruugh the mechanical leakproofness rester for 

prcssurizatiun and submersion. Actual results of forir weeks' of examination by seven separate 

companies in differenr parts of tlic couiirry show that 2.149~ of the drums visually accepted for 

reuse in liazardous rnalerials hervice Fail the meclianical Icakproofness test, i.e., based on [his 
- .- 

data hazardous materials leaks ale permitted by the current regulatory provisioiis. 

Information comu.by: 

Lawrence W. Bierlei11 
ACR Gcncral Counsd 
3000 K Street, N.W. 
Washington, DC 2OOO7-5 116 
(202) 423-7700 
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