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Preface
The forms containedin this report arebasedon datacollectedusing the EPA protocol
“StandardTest Proceduresfor EvaluatingLeak DetectionMethods: “Pipeline Leak Detection
Systems”,EPA/530/UST-90/010,September,1990. The work was conductedat the Leak
DetectionTest Centerwhich is operatedby Ken Wilcox Associates.The reportwas preparedby
Dr. Wilcox.
This report hasbeenrevisedfrom a November1992version to include mouthly
monitoring andthe location of the functional elementin the dischargeline. Volume I contains
the revisedFinal Report. Volume II hasnot beenchanged.The evaluationmeetsthe
requirementsof the U.S. EnvironmentalProtectionAgency for PipelineLeak Detection
Systems.
Questionsshould be directedto Mr. Klaus Jarr, RedJacketElectronics,at (913) 8315700.

H. Kendall Wilcox, PhD
KEN WILCOX ASSOCIATES
Revised: April 12, 1994

ii

ATTACHMENT A
EPA FORMS FOR THE RED JACKET
AUTOMATIC LINE LEAK DETECTORS
HOURLY MONITORING

Results of the Performance Evaluation
Conducted According to EPA Test Procedures
Pipeline Leak Detection System
Used as an

Hourly Monitoring Test
This form summarizesthe resultsof an evaluationto determinewhether the pipeline leak
detectionsystemnamedbelow and describedin Attachment1 complieswith federal regulationsfor
conductingan hourly monitoring test. The evaluationwas conductedaccordingto the United States
EnvironmentalProtectionAgency’s(EPA’s)evaluationprocedure,specifiedin StandardTest
Proceduresfor Evaluating Leak DetectionMethods:Pipeline Leak DetectionSystems.The full
evaluationreport includessevenattachments.
Tank systemownerswho usethis pipeline leak detectionsystemshould keepthis form on
file to show compliancewith the federalregulations. Tank systemownersshould checkwith state
and local agenciesto makesurethis form satisfiesthe requirementsof theseagencies.

System Evaluated*
SystemName:

Red JacketAutomatic Line Leak Detectorst’PPM4000, RLM 9000,

RLM 10,000.ST 1401L. andST 18OlL) - Hourly Monitorinp
Version of System:
ManufacturerName:

Marlev Pump- a United Dominion Company

5800 Foxridpe Drive
(street address)

Mission, Kansas 66202
(city, state, zip code)

(913) 831-5700
(telephone number)

Evaluation Results
1. The performanceof this system
(X) meetsor exceeds
( ) doesnot meet
the federal standardsestablishedby the EPA regulationfor hourly monitoring tests.
The EPA regulation for an hourly monitoring test requiresthat the systembe capableof
detectinga leak assmall as 3 gal/h with a probability of detection(Pn) of 95% and a
probability of false alarm (P& of 5%.
2.

The estimatedP, in this evaluationis 0 % andthe estimatedP,, againsta leak rate of 3
gal/h defined at a pipeline pressureof 10 psi in this evaluationis 100 %.

* Theseforms havebeenupdatedto include new models.
Pipeline Leak Detection System - Results Form
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Criterion for Declaring a Leak
3.

This system
(X) uses a preset threshold

( ) measures
andreportstheoutputquantityandcomparesit to a predetermined
threshold

to determine whether the pipeline is leaking.

4. This system
(X) usesa singletest
( ) usesa multiple-testsequence
consistingof
tests(specifynumberof tests
required)separated
by
hours(specifythetime intervalbetweentests)
to determinewhetherthepipelineis leaking.
5. This systemdeclaresa leakif theoutputof themeasurement
systemexceedsa thresholdof
0.097gal/h (specifyflow ratein gal/h)in 1 out of 1 tests(specify,for example,
1 out of 2,2 out of 3). If moredetailis required,pleasespecifyin thespaceprovided.

Evaluation Approach
6. Therearefive optionsfor collectingthedatausedin evaluatingtheperformanceof this
system.This systemwasevaluated
(X) at a specialtestfacility (Option1)
( ) at oneor moreinstrumented
operationalstoragetankfacilities(Option2)
( ) at five or moreoperationalstoragetankfacilitiesverifiedto betight (Option3)
( ) at 10or moreoperationalstoragetankfacilities(Option4)
( ) with anexperimentallyvalidatedcomputersimulation(Option5)
7. A total of
3/U/91

tests were conducted on nonleaking line(s) between l/22/91 (date) and
64
(date). A descriptionof thepipelineconfigurationusedin the evaluationis

summarizedin Attachment3.

Amwer questions8 and 9 ifOption 1,2, or 5 was used

8. The pipelineusedin theevaluationwas
constructed of fiberglass

3

in. in diameter, 75

ft longsand

(fiberglass, steel, or other).

9. A mechanicalline leakdetector
Ow=
(X) wasnot
present in the pipeline system.

Answerquestions10 and11 ifOption 3 or 4 wasused.
(how many)pipelinesystemsrangingin diameter
in., rangingin lengthfrom
ft to
ft, andconstructedof _
(specifymaterials).

10. The evaluation was conducted on

from

in. to

PipelineLeak DetectionSystem- ResultsForm
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11, A mechanicalline leak detector
0 was
( ) was not
presentin the majority of the pipeline systemsusedin the evaluation.
12. Pleasespecify how muchtime elapsedbetweenthe delivery of product andthe start of the data
collection:
(X) 0 to 6 h (time after completition of circulation and start of test)
( ) 6 to 12 h
() 12to24h
024h or more

Temperature Conditions
This systemwas evaluatedunderthe rangeof temperatureconditionsspecified in Table 1.
The differencebetweenthe temperatureof the productcirculatedthroughthe pipeline for 1 h or
more andthe averagetemperatureof the backfill andsoil between2 and 12 in. from the pipeline is
summarizedin Table I. If Option 1,2 or 5 was used,a more detailedsummaryof the product
temperatureconditionsgeneratedfor the evaluationis presentedin Attachment4. If Option 3 or 4
was used,no artificial temperatureconditionswere generated.

5

11

-15 <, AT < -5

5

10

-5<AT<+5

5

15

+SiATctlS

4

10

-1-15< AT c t25

1

4

AT>25

‘This column should be filled out only if Option 1,2, or 5 was used.
**AT is the difference between the temperature of the product dispensedthrough the pipeline for over an hour prior to the
conduct of a test and the averagetemperature of the backfill and soil surrounding the pipe.

Data Used to Make Performance Estimates
13. The inducedleak rate andthe test resultsusedto estimatethe performanceof this systemare
summarizedin Attachment5. Were any test runs removedfrom the dataset?
m no
( 1 Yes
If yes,pleasespecify the reasonandincludewith Attachment5. (If more than one test was
removed,specify eachreasonseparately.)

Pipeline Leak Detection System - Results Form
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Sensitivity to Trapped Vapor
14. (X) According to the vendor, this systemcanbe usedevenif trappedvapor is presentin the
pipeline during a test1
( ) According to the vendor, this systemshouldnot be usedif trappedvapor is presentin the
pipeline.
15. The sensitivity of this systemto trappedvapor is indicated,bythe test resultssummarizedin
Table 2. Thesetestswere conductedat ave7.5 psi with 110 ml of vapor trappedin the
line at a pressureof 0 psi. The dataandtest conditionsarereportedin Attachment6.

2

+12.2

3.0

Lak

3

+12.2

2.75

Leak

PerformanceCharacteristicsof the Instrumentation
16. Statebelow the performancecharacteristicsof the primary measurementsystemusedto
collect the data. (Pleasespecify the units, for example,gallons,inches.)
Volume
Time (ms)
Temperature
Quantity Measured:
1%
10
0.01 dee F
Resolution:
2%
10
0.02 dee F
Precision:
2%
10
0.1 dePF
Accuracy:
10
1mL
N/A
Minimum DetectableQuantity:
N/A
10
2 min
ResponseTime:
Threshold is exceededwhen the flow rate dueto a leak exceeds 0.097 gal/h.

Application of the System
17. This leak detectionsystemis intendedto test pipeline systemsthat are associatedwith
undergroundstoragetank facilities, that containpetroleumor other chemicalproducts,that are
typically constructedof fiberglassor steel,andthat typically measure2 or 3 in. in diameter
and 150 ft or lessin length. The performanceestimatesarevalid when:
.

the systemthat was evaluatedhasnot beensubstantiallychangedby subsequent
modifications

.

the manufacturer’sinstructionsfor using the systemare followed

.

the mechanicalline leak detector
( ) is presentin
(X) hasbeenremovedfrom
the pipeline (checkbothif appropriate)

’ The PPM 4000 will alert the operatorwhen trappedvapor is present.
PipelineLeak DetectionSystem- ResultsForm

Page4 of 5

.

the waiting time between the last delivery of product to the underground storage tank
and the start of data collection for the test is
0 h

* the waiting time between the last dispensing of product through the pipeline system and
the start of data collection for the test is

0

h

.

the total data collection time for the test is annrox. 2

-

the volume of the product in the pipeline is less than twice the volume of the product in
the pipeline system using in the evaluation, unless separatewritten justification for
testing larger pipeline systems is presented by the manufacturer, concurred with by the
evaluator, and attached to this evaluation as Attachment 8

-

please give any other limitations specified by the vendor or determined during the
evaluation:

min

Discluimer: This testprocedure only addresses the issue of the system’s ability to detect leaks in
pipelines. It does not test the equipment for safety hazards or assessthe operational functionality,
reliability or maintainability of the equipment.

Attachments
Attachment 1 - Description of the System Evaluated
Attachment 2 - Summary of the Performance of the System Evaluated
Attachment 3 - Summary of the Configuration of the Pipeline System(s) Used in the Evaluation
Attachment 4 - Data Sheet Summarizing Product Temperature Conditions Used in the Evaluation
Attachment 5 - Data Sheet Summarizing the Test Results and the Leak Rates Used in the Evaluation
Attachment 6 - Data Sheet Summarizing the Test Results .andthe Trapped Vapor Tests
Attachment 7 - Data Sheet Summarizing the Test Results Used to Check the Relationship Supplied
by the Manufacturer for Combining the Signal and Noise

Certification of Results
I certify that the pipeline leak detection system was operated according to the vendor’s instructions.
I also certify that the evaluation was performed according to the procedure specified by the EPA
and that the results presented above are those obtained during the evaluation.
H. Kendall Wilcox, President
(nameof personperformingevaluation)

Ken Wilcox Associates, Inc.
(organization
performingevaluation)

&.rU
(signature)

(street address)

wJi!AAw

September 16, 1991 (rev, April 1994)
(date)

19401 E. 40 Highway
Independence, Missouri 64055
(city, state, zip)

(816) 7957997
(telephone number)
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Attachment 1
Description
Pipeline Leak Detection System
This form providessupportinginformationon the operatingprinciplesof the leak detection

systemor on how the equipmentworks. Thisform is to befilled out by the evaluatingorganization
with assistance
from themanufacturer
beforethe startof the evaluation.
Describethe importantfeaturesof the systemasindicatedbelow. A detaileddescriptionis not
required,nor is it necessary
to revealproprietaryfeaturesof the system.
To minimizethe timerequiredto completethisform,themostfrequentlyexpectedanswersto
the questionshavebeenprovided.For thoseanswersthat aredependent
on siteconditions,please
give answersthat apply in “typical” conditions, Pleasewrite in any additionalinformation aboutthe

systemthat you believeis important.
Checkall appropriateboxesfor eachquestion.Checkmorethanonebox perquestionif it
applies.If ‘Other’is checked,pleasecompletethe spaceprovidedto specifyor brieflydescribethe
useall thewhitespacenextto a questionto completea description.
matter, If necessary,
System Name and Version:

RedJacketAutomatic Line Leak Detectors(PPM 4000,
RLM 9000, RLM 10.000.ST14OlL. andST 1801L) - Hourlv Monitorinp
Date: February 19. 1991 (rev. April 1994)

Applicability

of the System

1. With what productscan this systembe used?(Checkall applicableresponses.)
(X) gasoline
(X) diesel
(X) aviation fuel
( ) fuel oil #4
~~jfue:oil ;6
so ven
( ) wasteoil
(X) other (specify) methanol,ethanol,andtheir blendswith gasoline.
Contact manufacturer for other hydrocarbon applications.

2.

What types of pipelines canbe tested?(Checkall applicableresponses.)
lJ$ fre;glass
s ee

(X) other (specify) Contactmanufacturerfor other applications.
3.

Can this leak detectionsystembe usedto test double-wallpipeline systems?
(X> yes

0 no

Description - Pipeline Leak Detection System
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4.

What is the nominal diameter of a pipeline that can be tested with this system?
(X) 1 in. or less
(X) between 1 and 3 in.
(X) between 3 and 6 in. Contact manufacturer for application to lines greater than 3 in.
( ) between 6 and 10 in.
( ) other

5.

The system can be used on pipelines pressurized to

50

The safe maximum operating pressure for this system is
6.

psi.
50

psi.

Does the system conduct a test while a mechanical line leak detector is in place in the pipeline?

( >YCS

(X> no

General Features of the System
7.

What type of test is the system conducting? (Check all applicable responses.)
(X) 0.1 gal/h Line Tightness Test
(X) 0.2 gal/h Monthly Monitoring Test
(X) 3 gal/h Hourly Test

8.

Is the systempermanently installed on the pipeline?

(W Yes

on0

Does the system test the line automatically?
m

Yes

on0

If a leak is declared, whal does the system do? (Check all applicable responses.)
(X)
(X)
(X)
(X)
9.

displays or prints a message
triggers an alarm
alerts the operator
shuts down the dispensing system

What quantity or quantities are measured by the system? (Please list.)
pressure (psi) and time

10. Does the system use a preset threshold that is automatically activated or that automatically
turns on an alarm?
(X) yes (If yes, skip question 11.)
( ) no (If no, answer question 11.)
11. Does the system measure and report the quantity?
( > no
( 1 Yes
PipelineLeak Detection System - Results Form
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If so, is the output quantity convertedto flow rate in gallonsper hour?

12. What is the specifiedline pressureduring a test?
( ) operatingpressureof line
( ) 150% of operatingpressure
(X) a specific test pressure of between 10 to 5 psi

Test Protocol
13. What is the minimum waiting period requiredbetweena delivery of product to an
undergroundstoragetank andthe start of the datacollection for a pipeline leak detectiontest?
(X) no waiting period
( ) lessthan 15 min
f 1 ;;om&to 1 h
( ) 6 to 12 h
() 12to24h
( ) greaterthan 24 h
( ) variable (Briefly explain.)
14. What is the minimum waiting period requiredbetweenthe last dispensingof product through
the pipeline andthe start of the datacollection for a pipeline leak detectiontest?
(X) no waiting period
( ) lessthan 15 min
( ) 15 min to 1 h

( ) variable (Briefly explain.)
15. What is the minimum amount of time necessary to set up equipment and complete a leak
detectiontest? (Include setuptime, waiting time anddatacollection time. If a multiple-test
sequenceis used,give the amountof time necessaryto completethe first test aswell asthe
total amount of time necessary to complete the entire sequence.)

2

min (single test)
h (multiple test)

16. Does the systemcompensatefor thosepressureor volume changesof the product in the
pipeline that are due to temperature changes?
m

Yes

on0

17. Is there a special test to check the pipeline for trapped vapor?
m

Yes

( ) no (operator is alerted)

Description- PipelineLeak Detection System
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18. Can a test be performedwith trappedvapor in the pipeline?
m Yes

on0

19, If trappedvapor is found in the pipeline, is it removedbefore a test is performed?
(X) no (operatoris alerted)

( 1 Yes

20. Are deviationsfrom this protocol acceptable?
( 1 Yes

m no

If yes, briefly specify:

21. Are elementsof the test proceduredeterminedby on-sitepersonnel?
( ) Yes

m no

If yes,which ones?(Check all applicableresponses.)
( ) waiting period betweenfilling the tank and the beginningof data collection for the test
( ) length of test
( ) determinationof the presenceof vapor pockets
( ) determinationof “outlier” (or anomalous)datathat may be discarded
( ) other (Describebriefly.)

Data Acquisition
22. How are the test dataacquiredandrecorded?
( ) manually
( ) by strip chart
( ) by computer
(X) by microprocessor
23. Certain calculationsare necessaryto reduceandanalyzethe data. How are thesecalculations
done?
( ) manualcalculationsby the operatoron site
( ) interactive computerprogramusedby the operator
( ) automaticallydonewith a computerprogram
(X) automaticallydonewith a microprocessor

Detection Criterion
24. What thresholdis usedto determinewhetherthe pipeline is leaking?
rral/hr
eal/hr

0.097

(in t!e y;rd
in a

Description - Pipeline Leak Detection System
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25. Is a multiple-testsequenceusedto determinewhetherthe pipeline is leaking?
( ) yes (If yes, answer the three questions below)
(X) no (If no, skip the three questions below)
How many tests are conducted?

How many testsare requiredbefore a leak canbe declared?
What is the time between tests?
(Enter 0 if the tests are conducted one after the other.)

Calibration
26. How frequently are the sensorsystemscalibrated?

m never

( ) before eachtest
( >weekly
( ) monthly
( ) semi-annually
( ) yearly or less frequently

Description - Pipeline Leak Detection System
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Attachment

2

Summaryof PerformanceEstimates
Pipeline Lmk Detection System
Usedas an
Hourly Monitoring Test

Completethis pageif the pipeline leak detectionsystemhasbeenevaluatedas an hourly
test. Pleasecompletethe first table. Completionof the last threetablesis optional. (The last three
tablespresentthe performanceof the systemfor different combinationsof thresholds,probabilities
of falsealarm, andprobabilitiesof detection.Theyareusefulfor comparingtheperformanceof

this systemto thatof othersystems.)

Probabilitv of False Alarm as a Function of Threshold
Threshold

Probability of False Alarm

Not determined

0.10
0,075

I

I

0.05

J

0.95

0.05

0.90

0.05

0.80

0.05

0.50

0.05

Attachment 3

Summary of the Configuration of the Pipeline System(s)
Used in the Evaluation
Pipeline Leak Detection System

Options 1,2, and 5

Was trapped vapor present? (yes or no)

in 3 of 64 tests

Bulk Modulus (B) (psi)

30,760

B/V, (psi/ml)

-0.295

Storage tank capacity (gal)

560 gal

Specify type of construction material.
Specify type of product for each tank.

Attachment 7

Data Sheet Summarizing the Test Results Used to Check the Relationship
Supplied by the Manufacturer for Combining the Signal and Noise
Pipeline Leak Detection System

Options 1 and 5
NOT APPLICABLE TO THIS EVALUATION
First Check

Test No.

I

Actual Leak Rate’

I

Measured Leak Rate

Recommended leak rates for monthly monitoring tests and line tightness tests: 0.0, 0.05, 0.10,0.20,0.30 and 0.40
gal/h. Recommended leak rates for hourly tests: 0.0,2.0,2.5,3.0,3.5, and 4.0 gal/h.

Actual Leak Rate’

Measured Leak Rate

B
C
A+B’
A + B is the summation of the results of Tests A and B using the manufacturer’s relationship for combining the
signal and the noise.

ATTACHMENT

B

EPA FORMS FOR THE RED JACKET
AUTOMATIC LINE LEAK DETECTORS
MONTHLY MONITORING

Results of the Performance Evaluation
Conducted According to EPA Test Procedures
Pipeline Leak Detection System
Usedas a
Monthly Monitoring Test
This form summarizesthe resultsof an evaluationto determinewhetherthe pipeline leak
detectionsystemnamedbelow anddescribedin Attachment1 complieswith federal regulationsfor
conductinga monthly monitoring test. The evaluationwas conductedaccordingto the United
StatesEnvironmentalProtectionAgency’s(EPA’s)evaluationprocedure,specifiedin StandardTest
Procedures for Evaluating Leak Detection Methods: Pipeline Leak Detection Systems. The full
evaluationreport includessevenattachments.
Tank systemownerswho usethis pipeline leak detectionsystemshould keepthis form on
file to show compliancewith the federalregulations. Tank systemownersshould checkwith state
and local agenciesto makesurethis form satisfiesthe requirementsof theseagencies.

System Evaluated*
SystemName:

Red JacketAutomatic Line Leak Detectors(PPM 4000. RLM 9000,

RLM 10,000,ST 14012, andST 18OlL) - Monthlv Monitoring
Version of System:
ManufacturerName:

Marlev Pump- a United Dominion Companv

5800 Foxridge Drive
(street address)

Mission, Kansas 66202
(city, state, zip code)

~913~831-5700

’

(tclcphonc number)

Evaluation Results
1. The performanceof this system
(X) meetsor exceeds
( ) doesnot meet
the federalstandardsestablishedby the EPA regulationfor monthly monitoring tests.
The EPA regulation for a monthly monitoring test requiresthat the systembe capableof
detectinga leak assmall as0.2 gal/h with a probability of detection(Pn) of 95% and a
probability of false alarm(PFd of 5%.
2,

The estimatedP,, in this evaluationis 0 % andthe estimatedP, againsta leak rate of 0.2
gal/h defined at a pipeline pressureof 20 psi in this evaluationis 100 %.

* Theseforms havebeenupdatedto include new models.
Pipeline Leak Detection System - Results Form
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Criterion for Declaring a Leak
3.

This system
(X) usesa presetthreshold
( ) measuresand reportsthe output quantity and comparesit to a predeterminedthreshold
to determinewhetherthe pipeline is leaking.

4,

This system
(X) usesa single test
( ) usesa multiple-testsequenceconsistingof
tests(specify numberof tests
required)separatedby
hours(specify the time interval betweentests)
to determinewhetherthe pipeline is leaking.

5,

This systemdeclaresa leak if the output of the measurementsystemexceedsa thresholdof
0.1 (specify flow rate in gal/h) in 1 out of 1 tests(specify, for example,1 out 0T
2,2 out of 3). If moredetail is required,pleasespecify in the spaceprovided.

Evaluation Approach
6.

There are five options for collecting the datausedin evaluatingthe performanceof this
system. This systemwas evaluated
(X) at a specialtest facility (Option 1)
( ) at one or more instrumentedoperationalstoragetank facilities (Option 2)
( ) at five or more operationalstoragetank facilities verified to be tight (Option 3)
( ) at 10 or more operationalstoragetank facilities (Option 4)
( ) with an experimentallyvalidated computersimulation(Option 5)

7.

A total of 54 testswere conductedon nonleakingline(s) between l/22/91 (date) and_
2/15/91 (date). A descriptionof the pipeline configurationusedin the evaluationis
summarizedin Attachment3,

Answer questions 8 and 9 if Option 1,2, or 5 was used.

8.

The pipeline usedin the evaluationwas 3 in. in diameter, 75
constructedof fiberglass (fiberglass,steel,or other).

9.

A mechanicalline leak detector
0 was
(X) was not
presentin the pipeline system.

ft long and

Answer questions 10 and 11 if Option 3 or 4 was used.

(how many)pipeline systemsranging in diameter
10. The evaluationwas conductedon
from
ft to
ft, and constructedof __
in. to
in., ranging in length from
(specify materials).

Pipeline
Leak Detection
System
- Results
Form
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11. A mechanicalline leak detector
0 was
( ) was not
presentin the majority of the pipeline systemsusedin the evaluation.
12. Pleasespecify how much time elapsedbetweenthe delivery of product andthe start of the data
collection:
(X) 0 to 6 h (time after completition of circulation and start of test)
( ) 6 to 12 h
( ) 12 to 24 h
024h or more

Temperature Conditions
This systemwas evaluatedunderthe rangeof temperatureconditionsspecified in Table 1.
The difference betweenthe temperatureof the productcirculatedthrough the pipeline for 1 h or
more and the averagetemperatureof the backfill andsoil between2 and 12 in. from the pipeline is
summarizedin Table 1. If Option 1,2 or 5 was used,a more detailedsummaryof the product
temperatureconditionsgeneratedfor the evaluationis presentedin Attachment4. If Option 3 or 4
was used,no artificial temperatureconditionswere generated.

5

10

-15 < AT < -5

5

11

-5iAT<

5

12

+5<AT<+lS

4

8

+15 < AT < t25

1

2

AT>25

+5

‘This column should be filled out only if Option 1,2, or 5 was used.
“AT is the difference between the temperature of the product dispensedthrough the pipeline for over an hour prior to the
conduct of a test and the averagetemperature of the backfill and soil surrounding the pipe.

Data Used to Make Performance Estimates
13. The inducedleak rate andthe test resultsusedto estimatethe performanceof this systemare
summarizedin Attachment5, Were any test runs removedfrom the dataset?

If yes, pleasespecify the reasonandincludewith Attachment5. (If more than one testwas
removed,specify eachreasonseparately.)

Pipeline Leak Detection System - Results Form
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Sensitivity to Trapped Vapor
14, (X) According to the vendor, this systemcan be usedevenif trappedvapor is presentin the
pipeline during a test.’
( ) According to the vendor, this systemshould not be used if trappedvapor is presentin the
pipeline.
15. The sensitivity of this systemto trappedvapor is indicatedby the test resultssummarizedin
Table 2. Thesetestswere conductedat ave 7.5 psi with 110 ml of vapor trappedin the
line at a pressureof 0 psi. The dataandtest conditionsarereportedin Attachment6.

Performance Characteristics of the Instrumentation
16. Statebelow the performancecharacteristicsof the primary measurementsystemusedto
collect the data. (Pleasespecify the units, for example,gallons,inches.)
Volume
Temperature
Quantity Measured:
0.01
deg;
F
1%
Resolution:
0.02
dep.
F
2%
Precision:
0.1 degF
2%
Accuracy:
1mL
N/A
Minimum DetectableQuantity:
N/A
2 min
ResponseTime:
Thresholdis exceededwhen the flow rate dueto a leak exceeds 0.1

Time (ms)
10
10
10
10
10
gal/h.

Application of the System
17, This leak detectionsystemis intendedto testpipeline systemsthat are associatedwith
undergroundstoragetank facilities, that containpetroleumor other chemicalproducts,that are
typically constructedof fiberglassor steel,andthat typically measure2 or 3 in. in diameter
and 150 ft or lessin length. The performanceestimatesarevalid when:
.

the systemthat was evaluatedhasnot beensubstantiallychangedby subsequent
modifications

.

the manufacturer’sinstructionsfor usingthe systemare followed

a the mechanicalline leak detector
( ) is presentin
(X) hasbeenremovedfrom
the pipeline (checkboth if appropriate)
’ The PPM 4000 will alert the operatorwhen trappedvapor is present.
Pipeline
LeakDetection
System - Results Form
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2Vendorsstandardlevel test protocol doesnot claim to detect0.115 gph leaks
. the waiting time betweenthe last delivery of productto the undergroundstoragetank
and the start of datacollection for the test is 0 h
.

the waiting time betweenthe last dispensingof productthroughthe pipeline systemand
the start of datacollection for the test is 0 h

* the total datacollection time for the test is 0.17 to 3 h
l

-

the volume of the product in the pipeline is lessthan twice the volume of the product in
the pipeline systemusing in the evaluation,unlessseparatewritten justification for
testing larger pipeline systemsis presentedby the manufacturer,concurredwith by the
evaluator,and attachedto this evaluationasAttachment8
pleasegive any other limitations specifiedby the vendor or determinedduring the
evaluation:

Disclaimer: Thi.~testprocedure only uddresses the issue of the system’s ability to detect leaks in
pipelines. It does not test the equipment for safety hazards or assessthe operational functionality,
reliability or maintainability of the equipment.

Attachments
Attachment 1 - Description of the SystemEvaluated
Attachment2 - Summaryof the Performanceof the SystemEvaluated
Attachment3 - Summaryof the Configurationof the PipelineSystem(s)Used in the Evaluation
Attachment4 - Data SheetSummarizingProductTemperatureConditionsUsedin the Evaluation
Attachment5 - Data SheetSummarizingthe Test Resultsandthe Leak RatesUsed in the Evaluation
Attachment6 - Data SheetSummarizingthe Test Resultsandthe TrappedVapor Tests
Attachment7 - Data SheetSummarizingthe Test ResultsUsedto Checkthe RelationshipSupplied
by the Manufacturerfor Combiningthe Signal and Noise

Certification of Results
I certify that the pipeline leak detectionsystemwas operatedaccordingto the vendor’sinstructions.
I also certify that the evaluationwas performedaccordingto the procedurespecifiedby the EPA
andthat the resultspresentedabovearethoseobtainedduring the evaluation.
H. Kendall Wilcox. President

Ken Wilcox Associates,Inc.

(name of person performing evaluation)
I/

(organization performing evaluation)

LU
(signature)

(street address)

ub

Februarv 19, 1991 (rev. April 1994)
(daf4

19401E. 40 Highwav
Independence,Missouri 64055
(city, state, zip)

(816) 7957997
(telephone number)
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Attachment 1
Description
Pipeline Leak Detection System

Thisform providessupportinginformationon the operatingprinciplesof theleakdetection
systemor on how the equipmentworks. Thisform is to befilled out by the evaluatingorganization
with assistance
from themanufacturer
beforethe startof the evaluation.
Describethe importantfeaturesof the systemasindicatedbelow. A detaileddescriptionis not
required,nor is it necessary
to revealproprietaryfeaturesof the system.
To minimizethe timerequiredto completethisform,themostfrequentlyexpectedanswersto
the questionshavebeenprovided.For thoseanswersthat aredependent
on siteconditions,please
giveanswersthat applyin “typical”conditions.Pleasewrite in anyadditionalinformationaboutthe
systemthat you believeis important.
Checkall appropriateboxesfor eachquestion.Checkmorethanonebox per questionif it
applies.If ‘Other’is checked,pleasecompletethe spaceprovidedto specifjlor brieflydescribethe
useall thewhite spacenextto a questionto completea description.
matter, If necessary,
System Name and Version: Red Jacket Automatic

Line Leak Detectors (PPM dc)I)O,

RLM 9000, RLM 10,000, ST 1401L and ST 18OlL) - Line Tightness Test
Date: February 19. 1991 (rev. April 1994)

Applicability
1.

of the System

With what products can this system be used? (Check all applicable responses.)
(X) gasoline
(X) diesel

(X) aviationfuel
( ) fuel oil #4
[j))fue~ail r
so ven
( ) wasteoil

2.

(X) other (specify) methanol, ethanol, and their blends with gasoline.
Contact manufacturer for other hydrocarbon applications.
What types of pipelines can be tested? (Check all applicable responses.)

(X) fiberglass
(X) steel
(X) other (specify)
3.

Contact manufacturer for other applications.

Can this leak detection system be used to test double-wall pipeline systems?

(X)Yes

( > no

Pipeline Leak Detection System - Results Form
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4.

What is the nominal diameter of a pipeline that can be tested with this system?
(X) 1 in. or less
(X) between 1 and 3 in.
(X) between 3 and 6 in. Contact manufacturer for application to lines greater than 3 in.
( ) between 6 and 10 in,
( ) other

5.

The system can be used on pipelines pressurized to

50

The safe maximum operating pressure for this system is
6.

psi.
50

psi.

Does the system conduct a test while a mechanical line leak detector is in place in the pipeline?

General Features of the System
7.

What type of test is the system conducting? (Check all applicable responses.)
(X) 0.1 gal/h Line Tightness Test
(X) 0.2 gal/h Monthly Monitoring Test
(X) 3 gal/h Hourly Test

8.

Is the system permanently installed on the pipeline?
m

Yes

on0

Does the system test the line automatically?

(W Yes

0 no

If a leak is declared, what does the system do? (Check all applicable responses.)
(X)
(X)
(X)
(X)
9.

displays or prints a message
triggers an alarm
alerts the operator
shuts down the dispensing system

What quantity or quantities are measured by the system? (Please list.)
pressure (psi) and time

10. Does the system use a preset threshold that is automatically activated or that automatically
turns on an alarm?
(X) yes (If yes, skip question 11.)
( ) no (If no, answer question 11.)
11. Does the system measure and report the quantity?
on0
( ) Yes
PipelineLeakDetectionSystem - Results Form
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If so, is the output quantity convertedto flow rate in gallonsper hour?
( > Yes

( > no

12. What is the specifiedline pressureduring a test?
( ) operatingpressureof line
( ) 150% of operatingpressure
(X) a specific test pressureof between10 to 5 psi

Test Protocol
13, What is the minimum waiting period requiredbetweena delivery of product to an
undergroundstoragetank andthe start of the datacollection for a pipeline leak detectiontest?
(X) no waiting period
( ) lessthan 15 min
( ) 15 min to 1 h
()lto5h
( ) 6 to 12 h
( ) 12 to 24 h
( ) greaterthan 24 h
( ) variable (Briefly explain.)
14, What is the minimum waiting period requiredbetweenthe last dispensingof productthrough
the pipeline andthe start of the datacollection for a pipeline leak detectiontest?
(X) no waiting period
( ) lessthan 15 min
( ) 15 min to 1 h
[{Ef 0
( ) greaterthan 8 h
( ) variable (Briefly explain.)
15. What is the minimum amountof time necessaryto setup equipmentandcompletea leak
detectiontest? (Include setuptime, waiting time anddatacollection time. If a multiple-test
sequenceis used,give the amountof time necessaryto completethe first test aswell asthe
total amountof time necessaryto completethe entiresequence,)
0.17 to 3 h (single test)
h (multiple test)
16. Doesthe systemcompensatefor thosepressureor volume changesof the product in the
pipeline that are dueto temperaturechanges?
(X> Yes

on0

17. Is there a specialtest to checkthe pipeline for trappedvapor?
(3 Yes

( ) no (operatoris alerted)

Description - Pipeline Leak Detection System
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18. Can a test be performedwith trappedvapor in the pipeline?
m Yes

on0

19, If trappedvapor is found in the pipeline, is it removedbefore a test is performed?
(X) no (operatoris alerted)

( > Yes

20. Are deviationsfrom this protocol acceptable?
( > Yes

(W no

If yes, briefly specify:

21, Are elementsof the test proceduredeterminedby on-sitepersonnel?

( >Yes

(W no

If yes,which ones?(Check all applicableresponses.)
( ) waiting period betweenfilling the tank andthe beginningof datacollection for the test
( ) length of test
( ) determinationof the presenceof vapor pockets
( ) determinationof “outher” (or anomalous)datathat may be discarded
( ) other (Describebriefly.)

Data Acquisition
22. How are the test dataacquiredandrecorded?
( ) manually
( ) by strip chart
( ) by computer
(X) by microprocessor
23. Certain calculationsarenecessaryto reduceandanalyzethe data. How are thesecalculations
done?
( ) manualcalculationsby the operatoron site
( ) interactive computerprogramusedby the operator
( ) automaticallydonewith a computerprogram
(X) automaticallydonewith a microprocessor

Detection Criterion
24. What thresholdis usedto determinewhetherthe pipeline is leaking?
rral/hr
0.2 galkr

(in the units usedby the measurementsystem)
(in gal/h)
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25. Is a multiple-test sequenceusedto determinewhetherthe pipeline is leaking?
( ) yes (If yes, answerthe threequestionsbelow)
(X) no (If no, skip the threequestionsbelow)
many testsare conducted?
How many testsare requiredbefore a leak canbe declared?

How

What is the time between tests?
(Enter 0 if the tests are conducted one after the other.)

Calibration
26. How frequently arethe sensorsystemscalibrated?

@I never

( ) before eachtest
( ) weekly
( ) monthly
( ) semi-annually
( ) yearly or less frequently

Description - Pipeline Leak Detection System
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Attachment 2

Summary of Performance Estimates
Pipeline Leak Detection System
Used as an
Monthly Monitoring Test
Complete this page if the pipeline leak detection system has been evaluated as an hourly
test. Please complete the first table. Completion of the last three tables is optional. (The last three
tables present the performance of the system for different combinations of thresholds, probabilities
of false alarm, and probabilities of detection. They are useful for comparing the performance of
this system to that of other systems.)
Performance of the Pipeline Leak Detection System as Evaluated
Description

Leak Rate

I

PI-I

I

PPA

Threshold

Evaluated System

0.2

1.0

0

0.1

EPA Standard

0.2

0.95

0.05

N/A

Probabilitv of False Alarm as a Function of Threshold
Threshold

I

Probability of False Alarm

Not determined

Probability of Detection as a Function of Threshold for a Leak Rate of 3.0 gal/h
Threshold
Not determined

I

I

Probability of Detection
0.95

Smallest Leak Rate that Can be Detected with the Specified Probability of Detection

Not determined

0.90

0.05

0.80

0.05

Attachment 3

Summary of the Configuration of the Pipeline System(s)
Used in the Evaluation
Pipeline Leak Detection System
Options 1,2, and 5

in 3 of 54 tests
Bulk Modulus (B) (psi)

I

30,760

B/V0 (psi/ml)

-0.295

Storage tank capacity (gal)

560 gal

“Specify type of construction material.
2Specify type of product for each tank.

+

Attachment 7

Data Sheet Summarizing the Test Results Used to Check the Relationship
Supplied by the Manufacturer for Combining the Signal and Noise
Pipeline Leak Detection System
Options 1 and 5
NOT APPLICABLE TO THIS EVALUATION

Recommended leak rates for monthly monitoring tests and line tightness tests: 0.0, 0.05,0.10,0.20,0,30 and 0.40
gal/h. Recommended leak rates for hourly tests: 0.0,2.0,2.5,3.0,3.5, and 4.0 gal/h.

A+B’
A + B is the summation of the results of Tests A and B using the manufacturer’s relationship for combining the
signal and the noise.

ATTACHMENT C

EPA FORMS FOR THE RED JACKET
AUTOMATIC LINE LEAK DETECTORS
LINE TIGHTNESS TESTING

Results of the Performance Evaluation
Conducted According to EPA Test Procedures
Pipeline Leak Detection System
Usedas a
Line TightnessTest
This form summarizesthe resultsof an evaluationto determinewhether the pipeline leak
detectionsystemnamedbelow anddescribed in Attachment 1 complies with federal regulations for
conductinga line tightnesstest. The evaluationwas conductedaccordingto the United States
EnvironmentalProtectionAgency’s(EPA’s)evaluationprocedure,specifiedin Standard Test
Procedures for Evaluating Leak Detection Methods: Pipeline Leak Detection Systems. The full
evaluationreport includessevenattachments.
Tank system owners who use this pipeline leak detection system should keep this form on

file to show compliancewith the federalregulations. Tank systemownersshould checkwith state
and local agenciesto makesurethis form satisfiesthe requirementsof theseagencies.

System Evaluated*
SystemName:

Red JacketAutomatic Line Leak Detectors(PPM 4000, RLM 9000,

RLM 10,000,ST 14OlL, andST 18OlL) - Annual Line TightnessTest
Version of System:
ManufacturerName:

Marlev Pump- a United Dominion Comnanv

5800 Foxridge Drive
(streetaddress)

Mission, Kansas 66202
(city, state, zip code)

(913) 831-5700
(telephone number)

Evaluation Results
1.

The performanceof this system
(X) meetsor exceeds
( ) doesnot meet
the federalstandardsestablishedby the EPA regulationfor line tightnesstests.
The EPA regulation for a line tightnesstest requiresthat the systembe capableof detectinga
leak as small as 0.1 gal/h with a probability of detection(P,) of 95% and a probability of false
alarm (P& of 5%.

2.

The estimatedPFAin this evaluationis

0

% andthe estimatedP, againsta leak rate of 0.1

gal/h defined at a pipeline pressure of 45 psi in this evaluation is

100

%.

* Theseforms havebeenupdatedto include new models.
Pipeline Leak Detection System - Results Form
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Criterion for Declaring a Leak
3.

This system
(X) usesa presetthreshold
( ) measuresand reportsthe output quantity andcomparesit to a predeterminedthreshold
to determinewhetherthe pipeline is leaking.

4.

This system
(X) usesa single test
( ) usesa multiple-testsequenceconsistingof
tests(specify numberof tests
required) separatedby
hours(specify the time interval betweentests)
to determinewhetherthe pipeline is leaking.

5.

This systemdeclaresa leak if the output of the measurementsystemexceedsa thresholdof
0..047 (specify flow rate in gal/h) in 1 out of 1 tests(specify, for example,1
out of 2,2 out of 3). If more detail is required,pleasespecify in the spaceprovided.

Evaluation Approach
6.

There are five options for collecting the datausedin evaluatingthe performanceof this
system. This systemwas evaluated
(X) at a specialtest facility (Option 1)
( ) at one or more instrumentedoperationalstoragetank facilities (Option 2)
( ) at five or more operationalstoragetank facilities verified to be tight (Option 3)
( ) at 10 or more operationalstoragetank facilities (Option 4)
( ) with an experimentallyvalidated computersimulation(Option 5)

7.

A total of 53 testswere conductedon nonleakingline(s) between 8/27/92 (date) and
10/16/92 (date). A descriptionof the pipeline configurationusedin the evaluationis
summarizedin Attachment3.

Answer questions 8 and 9 if Option 1,2, or 5 was used.
8.

The pipeline usedin the evaluationwas 3 in. in diameter, 75
constructedof fiberglass (fiberglass,steel,or other).

9.

A mechanicalline leak detector
0 was
(X) was not
presentin the pipeline system.

ft long and

Answer questions 10 and 11 if Option 3 or 4 was used,

10. The evaluationwas conductedon
(how many)pipeline systemsranging in diameter
from
in. to
in., ranging in length from
ft to
ft, and constructedof
(specify materials).

Pipeline Leak Detection System - Results Form
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11. A mechanical line leak detector
0 was
( ) was not
present in the majority of the pipeline systems used in the evaluation.
12. Please specify how much time elapsed between the delivery of product and the start of the data
collection:
(X) 0 to 6 h (time after completition of circulation and start of test)
( ) 6 to 12 h

( ) 12 to 24 h
( ) 24 h or more

Temperature Conditions
This system was evaluated under the range of temperature conditions specified in Table 1.

The differencebetweenthe temperatureof the productcirculatedthrough the pipeline for 1 h or
more and the average temperature of the backfill and soil between 2 and 12 in. from the pipeline is
summarized in Table 1. If Option 1,2 or 5 was used, a more detailed summary of the product

temperatureconditions generatedfor the evaluationis presentedin Attachment4. If Option 3 or 4
was used,no artificial temperatureconditionswere generated,

5

10

-15 < AT < -5

5

10

-5<AT<+5

5

12

+5sAT<

4

9

t15 < AT < t25

t15

‘This column should be filled out only if Option 1,2, or 5 was used.
**AT is the difference between the temperature of the product dispensedthrough the pipeline for over an hour prior to the
conduct of a test and the averagetemperature of the backfill and soil surrounding the pipe.

Data Used to Make Performance Estimates
13. The inducedleak rate andthe test resultsusedto estimatethe performanceof this systemare
summarized in Attachment 5. Were any test runs removed from the data set?

@Ino
( >Yes
If yes, pleasespecify the reasonand includewith Attachment5. (If more than one test was
removed, specify each reason separately.)

Pipeline Leak Detection System - Results Form
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Sensitivity to Trapped Vapor
14. (X) According to the vendor, this systemcanbe usedevenif trappedvapor is presentin the
pipeline during a test.’
( ) According to the vendor, this systemshouldnot be used if trappedvapor is presentin the
pipeline.
15. The sensitivity of this systemto trappedvapor is indicatedby the test resultssummarizedin
Table 2. Thesetestswere conductedat nominal 10 psi with 110 ml of vapor trappedin
the line at a pressureof 0 psi. The dataandtest conditionsare reportedin Attachment6.

2

+7.72

0.115

leak

3

t4.03

0

tight

Performance Characteristics of the Instrumentation
16. Statebelow the performancecharacteristicsof the primary measurementsystemusedto
collect the data. (Pleasespecify the units, for example,gallons,inches.)
Temperature
Volume
Quantity Measured:
Time (ms)
10
1%
0.01 deg;F
Resolution:
10
2%
0.02 dep F
Precision:
10
2%
0.1 degF
Accuracy:
10
N/A
1mL
Minimum DetectableQuantity:
10
N/A
2 min
ResponseTime:
0.047
gal/h.
Thresholdis exceededwhen the flow rate dueto a leak exceeds

Application of the System
17. This leak detectionsystemis intendedto testpipeline systemsthat are associatedwith
undergroundstoragetank facilities, that containpetroleumor other chemicalproducts,that are
typically constructedof fiberglassor steel,andthat typically measure2 or 3 in. in diameter
and 150 ft or lessin length. The performanceestimatesarevalid when:
.

the systemthat was evaluatedhasnot beensubstantiallychangedby subsequent
modifications

-

the manufacturer’sinstructionsfor using the systemare followed

.

the mechanicalline leak detector
( ) is presentin
(X) hasbeenremovedfrom the pipeline (checkboth if appropriate)

1The PPM 4000 will alert the operatorwhen trappedvapor is present.
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.

the waiting time betweenthe last dispensingof productthrough the pipeline systemand
the start of datacollection for the test is 0 h

.

the total datacollection time for the test is 150to 300 min.

.

the volume of the product in the pipeline is lessthan twice the volume of the product in
the pipeline systemusing in the evaluation,unlessseparatewritten justification for
testing larger pipeline systemsis presentedby the manufacturer,concurredwith by the
evaluator,and altachedto this evaluationasAttachment8

l

pleasegive any other limitations specifiedby the vendor or determinedduring the
evaluation:

Disclaimer: Thk testprocedure only addresses the issue of the system’s ability to detect leaks in
pipelines. It does not test the equipment for safety hazards or assessthe operational functionality,
reliability or maintainability of the equipment.

Attachments
Attachment 1 - Descriptionof the SystemEvaluated
Attachment2 - Summaryof the Performanceof the SystemEvaluated
Attachment3 - Summaryof the Configurationof the PipelineSystem(s)Usedin the Evaluation
Attachment4 - Data SheetSummarizingProductTemperatureConditionsUsedin the Evaluation
Attachment5 - Data SheetSummarizingthe Test Resultsandthe Leak RatesUsed in the Evaluation
Attachment6 - Data SheetSummarizingthe Test Resultsandthe TrappedVapor Tests
Attachment7 - Data SheetSummarizingthe Test ResultsUsedto Checkthe RelationshipSupplied
by the Manufacturerfor Combiningthe Signal andNoise

Certification of Results
I certify that the pipeline leak detectionsystemwas operatedaccordingto the vendor’sinstructions.
I also certify that the evaluationwas performedaccordingto the procedurespecifiedby the EPA
andthat the resultspresentedabovearethoseobtainedduring the evaluation.
Ken Wilcox Associates.Inc.

H. Kendall Wilcox, President
(nameof person performing evaluation)

(organization performing evaluation)

ti*IU
(signature)

(street address)

bJL

November lo,1992 [rev. April 1994
(date)

19401E, 40 Highway
Independence,Missouri 64055
(city, state, zip)

(816) 7957997
(telephone number)
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Attachment 1
Description
Pipeline Leak Detection System
This form providessupportinginformationonthe operatingprinciplesof the leakdetection
systemor on how the equipmentworks. This form is to be filled out by the evaluatingorganization
with assistance
&omthemanufacturer
beforethe startof the evaluation.

Describethe importantfeaturesof the systemasindicatedbelow. A detaileddescriptionis not
required,nor is it necessary
to revealproprietaryfeaturesof the system.
To minimizethe timerequiredto completethisform,themostfrequentlyexpectedanswersto
the questionshavebeenprovided, For thoseanswersthat aredependenton site conditions,please
give answersthat applyin “typical”conditions.Pleasewrite in anyadditionalinformationaboutthe
systemthat you believeis important.
Checkall appropriateboxesfor eachquestion.Checkmorethanonebox per questionif it
applies.If ‘Other’is checked,pleasecompletethe spaceprovidedto specifyor brieflydescribethe
matter. If necessary,
useall thewhite spacenextto a questionto completea description.
System Name and Version: RedJacketAutomatic Line Leak Detectors(PPM 4000,
RLM 9000. RLM 10.000,ST 1401L andST 18OlL) - Line TightnessTest
Date: November5, 1992 (rev. April 19941

Applicability

of the System

1.

With what productscan this systembe used?(Checkall applicableresponses.)

2.

(X) gasoline
(X) diesel
(X) aviation fuel
) 1 f”“t og z
ue oi
(X) solvent
( ) waste oil
(X) other (specify) methanol,ethanol,andtheir blendswith gasoline.
Contactmanufacturerfor other hydrocarbonapplications.
What types of pipelines canbe tested?(Checkall applicableresponses.)
(X) fiberglass
(X) steel
(X) other (specify) Contactmanufacturerfor other applications.

3. Canthis leakdetectionsystembeusedto testdouble-wallpipelinesystems?

Description - Pipeline Leak Detection System
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4.

What is the nominal diameter of a pipeline that can be tested with this system?
(X) 1 in. or less
(X) between 1 and 3 in.
(X) between 3 and 6 in. (Contact manufacturer for application to lines greater than 3 in.)
( ) between 6 and 10 in.

( ) other
5.

The system can be used on pipelines pressurized to

50

The safe maximum operating pressure for this system is
6.

psi.
50

psi.

Does the system conduct a test while a mechanical line leak detector is in place in the pipeline?
( ) YCS

m no

General Features of the System
7.

What type of test is the system conducting? (Check all applicable responses.)
(X) 0.1 gal/h Line Tightness Test
(X) 0.2 gal/h Monthly Monitoring Test
(X) 3 gal/h Hourly Test

8.

Is the system permanently installed on the pipeline?

Does the system test the line automatically?

F> Yes

( 1 no

If a leak is declared, what does the system do? (Check all applicable responses.)
( ) displays or prints a message
( ) triggers an alarm
( ) alerts the operator
( ) shuts down the dispensing system
(X) other system records and disnlavs day, date, and time of positive test
9.

What quantity or quantities are measuredby the system? (Please list.)
pressure (psi) and time

10. Does the system use a preset threshold that is automatically activated or that automatically
turns on an alarm?
(X) yes (If yes, skip question 11.)
( ) no (If no, answer question 11.)
11. Does the system measure and report the quantity?
( 1 Yes
0 no
Description - Pipeline Leak Detection System
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If so, is the output quantity convertedto flow rate in gallonsper hour?

12. What is the specified line pressureduring a test?
( ) operatingpressureof line
( ) 150%of operatingpressure
(X) a specific test pressureof between10 lo

5

psi

Test Protocol
13, What is the minimum waiting period requiredbetweena delivery of product to an
undergroundstoragetank andthe start of the datacollection for a pipeline leak detectiontest?
(X) no waiting period
( ) lessthan 15 min
[I ::rni\to 1 h
( ) 6 t: 12 h
( ) 12 to 24 h
( ) greaterthan 24 h
( ) variable (Briefly explain.)
14. What is the minimum waiting period requiredbetweenthe last dispensingof product through
the pipeline andthe start of the datacollection for a pipeline leak detectiontest?
(X) no waiting period
( ) lessthan 15 min
()lSmintolh

( ) variable (Briefly explain,)
15. What is the minimum amounlof lime necessaryto set up equipmentandcompletea leak
detectiontest? (Include setuptime, waiting time anddatacollection time. If a multiple-test
sequenceis used,give the amountof time necessaryto completethe first test aswell asthe
total amountof time necessaryto completethe entiresequence.)
2.5 to 6 h (single test)
h (multiple test)
16. Does the systemcompensatefor thosepressureor volume changesof the product in the
pipeline that are dueto temperaturechanges?

17. Is there a specialtest to checkthe pipeline for trappedvapor?
m Yes

( ) no (operatoris alerted)
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18. Can a test be performedwith trappedvapor in the pipeline?
(X) no

( ) Yes

19, If trappedvapor is found in the pipeline, is it removedbefore a test is performed?
(X) no (operatoris alerted)

( 1 Yes

20. Are deviationsfrom this protocol acceptable?
m no

( 1 Yes
If yes,briefly specify:

21. Are elementsof the test proceduredeterminedby on-sitepersonnel?

( 1Yes

m

no

If yes,which ones?(Check all applicableresponses.)
(
(
(
(
(

) waiting period betweenfilling the tank andthe beginningof data collection for the test
) length of test
) determinationof the presenceof vapor pockets
) determinationof “outlier” (or anomalous)datathat may be discarded
) other (Describebriefly.)

Data Acquisition
22. How arethe test dataacquiredandrecorded?
( ) manually
( ) by strip chart
( ) by computer
(X) by microprocessor
23. Certain calculationsare necessaryto reduceand analyzethe data. How are thesecalculations
done?
( ) manualcalculationsby the operatoron site
( ) interactive computerprogramusedby the operator
( ) automaticallydonewith a computerprogram
(X) automaticallydonewith a microprocessor

Detection Criterion
24. What thresholdis usedto determinewhetherthe pipeline is leaking?
gal/lx
0.047 gal/hr

(in the units usedby the measurementsystem)
(in gal/h)
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25. Is a multiple-testsequenceusedto determinewhetherthe pipeline is leaking?
( ) yes (If yes, answerthe threequestionsbelow)
(X) no (If no, skip the threequestionsbelow)
How many testsare conducted?
How many testsare requiredbefore a leak canbe declared?
What is the time betweentests?
(Enter 0 if the testsare conductedone after the other.)

Calibration
26, How frequently arethe sensorsystemscalibrated?
never
m
( ) before eachtest
(
(
(
(

) weekly
) monthly
) semi-annually
) yearly or less frequently
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Attachment 2

Summary of Performance Estimates
Pipeline Leak Detection System
Used as a
Line Tightness Test _

Completethis pageif the pipeline leak detectionsystemhasbeenevaluatedas an hourly
test. Pleasecompletethe first table. Completionof the last threetablesis optional. (The last three
tablespresentthe performanceof the systemfor different combinationsof thresholds,probabilities
of false alarm, andprobabilities of detection. They areuseful for comparingthe performanceof
this systemto that of other systems.)

Probability of False Alarm as a Function of Threshold
Threshold

I

Probability of False Alarm
0.10

Not determined

0.075

Probability of Detection as a Function of Threshold for a Leak Rate of 0.10 gal/h
Threshold

I

Probability of Detection
0.95

Not determined

0.90
0.80

Smallest Leak Rate that Can be Detected with the Specified Probability of Detection
and Probability of False Alarm
Leak Rate

I

Not determined

I

I

Probability of Detection

I

Probability of False Alarm

0.95

0.10

0.95

0.075

0.95

0.05

0.90

0.05

0.80

0.05

0.50

I

0.05

I

I

Attachment 3

Summary of the Configuration of the Pipeline System(s)
Used in the Evaluation
Pipeline Leak Detection System

Options 1,2, and 5

Was trapped vapor present? (yes or no)

in 3 of 53 tests

Bulk Modulus (B) (psi)

30,760

B/V, (psi/ml)

-0.295

Storage tank capacity (gal)

560 gal

‘Specify type of construction material.
‘Specify type of product for each tank.

Attachment 7

Data Sheet Summarizing the Test Results Used to Check the Relationship
Supplied by the Manufacturer for Combining the Signal and Noise
Pipeline Leak Detection System
Options 1 and 5
NOT APPLICABLE TO THIS EVALUATION

Actual Leak Rate

2
3
4
5
,
*

6
Recommended leak rates for monthly monitoring tests and line tightness tests: 0.0, 0.05, 0.10,0.20,0.30 and 0.40
gal/h, Recommended leak rates for hourly tests: 0.0,2.0,2.5,3.0,3.5, and 4.0 gal/h.

C
A+B’
*

A + B is the summation of the results of Tests A and B using the manufacturer’srelationship for combining the
signal and the noise.

