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* Hourly Monitoring Test: TLS Line Leak Detector, Series 8475, Pumpside Feature
(pipeline between pumphead and leak detector)

* Monthly Monitoring Test: TLS Line Leak Detector, Series 8475, Pumpside Feature
(pipeline between pumphead and leak detector)

* Line Tightness Test: TLS Line Leak Detector, Series 8475, Pumpside Feature
(pipeline between pumphead and leak detector)







Results of the Performance Evaluation
Conducied According to EPA Test Procedures

Pipeline Leak Detection System
Used as an
Hourly Monitoring Test

This form summarizes the results of an evaluation to determine whether the pipeline leak
detection system named below and described in Attachment 1 complies with federal regulations
for conducting an hourly monitoring test. The evaluation was conducted according to the United
States Environmental Protection Agency’s (EPA’s) evaluation procedure, specified in Standard
Test Procedures for Evaluating Leak Detection Methods: Pipeline Leak Detection Systems. The
full evaluation report includes seven attachments.

Tank system owners who use this pipeline leak detection system should keep this form
on file to show complizmcc with the federal regulations. Tank system owners should check with
state and local agencies to make sure this form satisfies the requirements of these agencies

Version of System: Thermal stabilization method using volume measurement

Manufacturer Name: Veeder-Root
125 Powder Forest Drive, P.O. Box 2003

(street address)

Simsbury, CT 06070-2003

(city, state, zip code)

(203) 651-2700

(tefephone number)

—

The performance of this system

(X) meets or exceeds

( ) does not meet

the federal standards established by the EPA regulation for hourly monitoring tests.
The EPA regulation for an hourly monitoring test requires that the system be capable of
detecting a leak as small as 3 gal/h with a probability of detection (Py) of 95% and a
probability of false alarm (P,.\) of 5%.

2. The estimated Py, in this evaluation is __ 0 % and the estimated Py, against a leak rate
of 3 gal/h defined at a pipeline pressure of 10 psi in this evaluation is 100 %.
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Criterion for Declaring a Leak

3. This system
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4. This system

(X) uses a single test

( ) uses a muliiple-test sequence consisting of tests (specify number of tests
required) separated by hours (specify the time interval between tests)
to determine whether the pipeline is leaking.

5. This system declares a leak if the output of the measurement system exceeds a threshold of

1.5 pal/h @ 10 psi  (specify flow rate in gal/h) in 1  outof 1 tests
(specify, for example, 1 out of 2, 2 out of 3). If more detail is required, please specify in
the space provided.

Evaluation Approach

6. There are five options for collecting the data used in evaluating the performance of this
system. This system was evaluated

(X) at a special test facility (Option 1)
( ) at one or more instrumented operational storage tank facilities (Option 2)
( ) at five or more operational storage tank facilities verified to be tight (Option 3)
( ) at 10 or more operational storage tank facilities (Option 4)
() with an experimentally validated computer simulation (Option 5)
7 A tatal of S0 tecte were conducted on nt\nlpnlring “nP(c) etween 3/22/03 {I"lfp)
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and _4/12/93 _(date). A description of the pipeline configuration uscd in the evaluation is
summarized in Attachment 3.
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8. The pipenne used in the evaluation was 3 in. in '}i?“ﬁc‘iﬁr, 175 {t long an

constructed of _ fiberglass  (fiberglass, steel, or other).

9. A mechanical line leak detector
() was
(X) was not
present in the pipeline system.

Answer questions 10 and 11 if Option 3 or 4 was used. NOT APPLICABLE

10. The evaluation was conducted on (how many) pipeline systems ranging in

diameter from in. to in., ranging in length from ft to
and constructed of (specify materials).
Pipeline Leak Detection Systems - Results Forms Page 2 of
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1. A mechanical line leak detector NOT APPLICABLE

( ) was

( ) was not
present in the majority of the pipeline systems used in the evaluation.

Please specify how much time elapsed between the delivery of product and the start of the
data collection:

(X) 0to 6 h
( Y6t012h

~—~

This system was evajuated under the range of temperature conditions specified in Tabie
1. The difference between the temperature of the product circulated through 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 temperature conditions generated for the evaluation is presented in Attachment 4. If
Option 3 or 4 was used, no artificial temperature conditions were generated.

Table 1. Summary of Temperature Conditions Used in the Evaluation

Minimum Number of
Conditions Required Number of Conditions Used’ Range of AT(°F)”

1 , 3 AT < -25
4
s
5
5
4
1

9 -25 < AT < -15

12 -15<AT <-5§

i2 -5 < AT < 45

12 +5 < AT < +15

9 +15 < AT < +25

2 AT > 2§

"This colummn should be filled out only if Option 1, 2, or 5 was used.

“AT is the difference between the temperature of the product dispensed through the pipeline for over an hour prior
to the conduct of a test and the average temperature of the backfill and soil surrounding the pipe.

Data Used to Make Performance Estimates

13. The induced leak rate and the test results used to estimate the performance of this system
are summarized in Attachment 5. Were any test runs removed from the data set?

If yes, please specify the reason and include with Attachment S. (If more than one test was
removed, specify each reason separately.)

Pipeline Leak Detection Systems - Results Forms Page 3 of §
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Sensitivity to Trapped Vapor

14, (X) According to the vendor, this system can be used even if trapped vapor is present in the
pipeline during a test.
() According to the vendor, this system should not be used it trapped vapor is present in

the pipeline. ,

15. The sensitivity of this system to trapped vapor is indicated by the test results summarized in
Table 2. These tests were conducted at ___ 28  psi with __ 110 ml of vapor trapped in

the line at a pressure of 0 psi. The data and test conditions are reported in Attachment 6.

Table 2. Summary of the Results of Trapped Vapor Tests  (see Attachment 6 for additional tests)

Test No. AT Induced Leak Rate Measured Leak Rate
_ ) (galh @ 10 psi) (galh) |
VIL3 -23.81 2.69 leak
V2L3 -0.53 0 tight
V3L3 -0.44 3.25 leak

Performance Characteristics of the Instrumentation

16. State below the performance characteristics of the primary measurement system used to
collect the data. (Please specify the units, for example, gallons, inches.)

Quantity Measured: Temperature Volume Time (ms)
Resolution: 0.01 deg F 1% 10
Precision: 0.03 deg F 2% 10
Accuracy: 0.10 deg F 4% 10
Minimum Detectable ﬂu;\__n.g;g!gu; 0.01 deg F 19 10
Response Time: 2 min N/A 10
Threshold is exceeded when the flow rate due to a leak exceeds _1.5 _ gal/h. (@10 psi)

17. This leak detection sysiem is iniended io tesi plpcunc systems that are associated with
underground storage tank facilities, that contain petroleum or other chemical products, that
are typicaily construcied of fibergiass or sieei, and that typically measure 2 or 3 in. in
diameter and 350 ft or less in length. The performance estimates are valid when:

the system that was evaluated has not been substantially changed by subsequent
modifications

the manufacturer’s instructions for using the system are followed

the mechanical line leak detector

() is present in '

(X) has been removed from

the pipeline (check both if appropriate)

Pipeline Leak Detection Systems - Results Forms Page 4 of §
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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 () h

the total data collection time for the test is _variable min (depends on line

characteristics)

R e M N T/

s less than twice lhc volumc of the product

QQ Qanaranla

the volume of the produu in the pipeline i

i
tha ali neina in tha avnliints
lll lll\d PIPUIIIIU DJD[\/III UOIIIb 113 VIV VY dilic ll

o

o
5_
b

testing larger plpelme systems is presented by t
the evaluator, and attached to this evaluation as Ail'iCl‘lmc“:m 8

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

Disclaimer: This test procedure only addresses the issue of the system’s ability to detect leaks in
pipelines. It does not test the equipment for safety hazards or assess the 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 S

Attachment 6 - Data Sheet Summarizing the Test Results and the 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 Resuits

I centify 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 - __Ken Wilcox Associates, Inc.
(name of person performing evaluation) (()rl,.uuz.mon performing evaluation)
Y Y . = .
(AN e >~ 1200 South Outer Road
(signature) (street address)
April 12, 1993 Blue Springs, Missouri 64015
(date) (city, state, zip)

(816) 229-0860

(telephone number)

Pipeline Leak Detection Systems - Results Forms Page S of 5



Results of the Performance Evaluation
Conducted According to EPA Test Procedures

Pipeline Leak Detection System
Used as a
Monthly Monitoring Test

This form summarizes the results of an evaluation to determine whether the nme!me leak

detection system named below and described in Attachment 1 com plles with federal regulations

; CL\J\ ducted accordinge to the
=T

t
for conducting a mnn'hlu monitoring test. The evaluation wa
on on wiq 1Ct

CuLiaag G anviann L AL SR LRI A necini

United States Envxronmental Protection Agency’s (EPA’s) evaluation procedure, specified in
Crandnrd Toct Prosroduroc for p\)nlunhnn I onl Dotontinn A In « Pinplinp ’1)/!’/ Notortineg
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Systems. The full evaluation report includes seven attachments.

Tank system owners who use this pipeline leak detection system should keep this form on
F1a tn ol namelionsg geith tha Fadaral ragiilntiano Tanl cugtans nwurnare charrll Aol eaiel
L[HIC U D1TUW bUlllPll(lllbb WItil Hic 1cUcldl ICBLII(IULHID. 1 «iln Dyblblll OUWIILLID HHUUIU CIHITUR WL
state and local agencies to make sure this form satisfies the requirements of these agencies.

System Evaluated
System Name: TLS Line Leak Detector, Series 8475

Version of System: _ Thermal stabilization method using volume_change measurement

Manufacturer Name: Veeder-Root Environmental Products

125 Powder Forest Drive, P.O. Box 2003

(street address)

(city, state, zip code)
(203) 651-2700

(telephone number)

Evaluation Results

1. The performance of this system
(X) meets or exceeds
() does not meet
the federal standards established by the EPA regulation for monthly monitoring tests.

The EPA regulation for a monthly monitoring test requires that the system be capable of
detecting a leak as small as 0.2 gal/h with a probability of detection (P,,) of 95% and a
probability of false alarm (P,:,.\) of 5%.

\
The estimated P A in this evaluation is 0 % and the estimated Pn 'lg'nn\t a leak rate

of 0.2 gal/h defined at a pipeline pressure of 28 psi in this evaluation is __100 _ %.

39}
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Criterion for Declaring a Leak

3. This system
(X) uses a preset threshold
( ) measures and reports the output quantity and compares it to a predetermined threshold

to determine whether the pipeline is leaking.

4. This system
(X) uses a single test
( ) uses a multiple-test sequence consisting of tests (specify number of tests
required) separated by hours (specify the time interval between tests)
to determine whether the pipeline is leaking.

5. This system declares a leak if the output of the measurement system exceeds a threshold of
0.1*  (specify flow rate in gal/h) in 1__outof 1 tests (specify, for example,
1 out of 2, 2 out of 3). If more detail is required, please specify in the space provided.

Evaluation Approach

6. There are five options for collecting the data used in evaluating the performance of this
system. This system was evaluated

(X) at a special test facility (Option 1)

( ) at one or more instrumented operational storage tank facilities (Option 2)

( ) at five or more operational storage tank facilities verified to be tight (Option 3)
( ) at 10 or more operational storage tank facilities (Option 4)

( ) with an experimentally validated computer simulation (Option 5)

7. Atotal of __55 tests were conducted on nonleaking tank(s) between _3/22/93 (date)
and _4/12/93 (date). A description of the pipeline configuration used in the evaluation is
summarized in Attachment 3.

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

8. The pipeline used in the evaluation was 3 in. in diameter, ___175 ft long and
constructed of _Fiberglass  (fiberglass, steel, or other).

9. A mechanical line leak detector

() was
(X\ was not

presem in the pipeline system.

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

10. The evaluatxon was conducted on (how m.my) pipeline systems ranging in
diameter from in. to il"l., F?ﬁgl 14 in }Dllblll from fil to ﬂ,
and constructed of (specify materials).

Pipeline Leak Detection Systems - Results Forms Page 2 of 5
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11. A mechanical line leak detector
() 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)
()6to12h
()12t 24 h
( ) 24 h or more

Temperature Conditions

This system was evaluated under the range of temperature conditions specified in Table
1. The difference between the temperature of the product circulated through 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 temperature conditions generated for the evaluation is presented in Attachment 4.
Option 3 or 4 was used, no artificial temperature conditionsiwere generated.

If

Table 1. Summary of Temperature Conditions Used in the Evaluation

Minimum Number of 3

Conditions Required Number of Conditions Used Range of AT(°F)”
1 2 AT < -25
4 8 25 < AT < -15
5 i2 -15 < AT < -5
5 12 -5 < AT < 45
5 10 +5 < AT < +15§
4 9 +15 < AT < 425
1 2 AT > 25

“This column shouid be filied out oniy ii Option 1, 2, or 5 was used.

b Hlfacanosa habhpoaon tha tansvevieatiiea of
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to the conduct of a test and the average temperature ol the back(ill and soil surrounding the pipe.
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Data Used to Make Performance Estimates

13. The induced leak rate and the test results used to estimate the performance of this system
are summarized in Attachment 5. Were any test runs removed from the daia set?
X

no
yes

| N

If yes, please specify the reason and include with Attachment 5. (If more than one test was
removed, specify each reason separately.)




Sensitivity to Trapped Vapor
14.
pipeline during a test.
( ) According to the vendor, this system should not be used if trapped vapor is present in
the pipeline.
1S.
Table 2. These tests were conducted at 28  psi with __110
line at a pressure of O psi. The data and test conditions are reported in Attachment 6.

Table 2. Summary of the Results of Trapped Vapor Tests

(X) According to the vendor, this system can be used even if trapped vapor is present in the

The sensitivity of this system to trapped vapor is indicated by the test results summarized in
ml ot vapor trapped in the

Test No. AT Induced Leak Rate Measured Leak Rate
°F) (zalM @D 20 psi) (zal/h)
VIL3 23.81 0.196 leak
V2L3 -0.53 0 tight
V3L3 -0.44 05182 leak

Performance Characteristics of the Instrumentation

16. State below the performance characteristics of the prim.lry measurement system used to
collect the data \x lease \pculy the umn, for cz\.uul.uc, bu“\)us, ul\,}lcs}

Quantity Measured: Temperature Volume Time (ms)
Resolution: 0.01 deg F 1% 10
Precision: 0.03 deg F 2% 10
Accuracy: 0.10 deg I 4% 10
Minimum Detectable Quantitity: 0.01 deg I 1% 10
Response Time: 2 min N/A 10

Threshold is exceeded when the flow rate due to a leak exceeds 0.1

Application of the System
17. This leak detection system is intended to test pipeline systems that are associated with
underground storage tank facilities, that contain petroleum or other chemical products, that
are typically constructed of fiberglass or steel, and that typically measure 2 or 3 in. in
diameter and 350 ft or less in length. The performance estimates are valid when:

the system that was evaluated has not been substantially changed by subsequent
madifications

manufacturer’s
er's

11
vu.

instructions for using the system are followed

Pipeline Leak Detection Systems - Results Forms
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please give any other limitations specified by the vendor or determined during the
evajuation:

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

Attachments

Attachment 1 - Description of the System LEvaluated
~ O o s W o L f el O iedincan T TR |

/\l[(lbnmcn L - Dll“l"“lfy OL C rerrormance ot ne Oy.\lClll iy IlU(llCl

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 S - Data Sheet Summarizing the Test Results and the Leak Rates Used in the Evaluation

Attachment 6 - Data Sheet Summarizing the Test Results and the Trapped Vapor Tests

-~ TVt QOlinnd Cotonn s on sat o ~ | YR . O | ] "APTS RaYS NN
/ = LJdld OHCCL DU““”(”ILI b ]C lc\l l\C\llll\ USCU l\’ LANICOK UIC INC

y the Manufacturer for Combining the Signal and Noise

Noalatinoolio; Qiinella
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Certification of Results

I centity that the pipeline leak detection system was operated according to the vendor’s
instructions. 1 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 Ken Wilcox Associates, Inc.
(name of person performing evaluation) (organization performing evaluation)
K- oottt e 1312 S. 21st St.
(signature) (street address)
April 12, 1993 Blue Springs, Missouri 64015
(date) (city, state, zip)

(816) 229-0860

(telephone number)

Pipeline Leak Detection Systems - Results Forms Page S of S



Results of the Performance Evaluation
Conducted According to EPA Test Procedures

Pineline Leak Detection QVstom

Line Tightness Test
This form summarizes the results of an evaluation to determine whether the pipeline leak
dctcction 5ystem named below and described in Attachment 1 complies with federal regulations
onducting a line tightness test The ev;‘l"" n was conducted according to the United

y
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tull evaluation report mcludc.s seven Att.u,hmcnts.

Tank system owners who use this pipeline leak detection system should keep this form on
file to show compiiance with the federal reguiations. Tank sysiem owners shouid check wiih
state and local agencies to make sure this form satisfies the requirements of these agencies.

System Evaluated
System Name: TLS Line Leak Detector, Series 8475

Version of System: __Thermal stabilization_method using volume change measurement

Manufacturer Name: Veeder-Root

125 Powder Forest Drive, P. O. Box 2003

(street address)
Simsbury, CT06070-2003
(city, state, zip code)

(203) 651-2700

(telephone number)

o
a
—
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the fe deral standards established by the EPA regulation for line tightness tests.

The EPA regulation for a line tightness test requires that the system be capable of detecting
a leak as small as 0.1 gal/h with a probability of detection (l’,,) of 95% and a probability of

false alarm (Pg,) of 5%.

2. The estimated Pg, in this evaluation is __0 % and the estimated P, against a leak rate
of 0.079 gal/h defined at a pipeline pressure of 28 psi in this evaluation is __100 __ %.
(leak rate equivalent to 0.1 gal/hr at 45 psi)

Pipetine Leak Detection Systems - Results Forms Page 1 of 5
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Criterion for Declaring a Leak

3. This system
(X) uses a preset threshold
( ) measures and reports the output quantity and compares it to a predetermined threshold

to determine whether the pipeline is leaking.

4. This system
(X) uses a single test
( ) uses a multiple-test sequence consisting of tests (specify number of tests
required) separated by hours (specify the time interval between tests)
to determine whether the pipeline is leaking.

tem declares a leak if the output of the measurement system exceeds a threshold of

1S SvsS
T
0.079* (specify flow rate in gal/h) in 1 outof 1 tests (specify, for example,
out of 2, 2 out of 3). If more detail is required, please specify in the space provided.

‘N
=
Z

Evaluation Approach

6. There are five options for collecting the data used in evaluating the performance of this
system. This system was evaluated

(X) at a special test faciiity (Option 1)

( ) at one or more instrumented operational storage tank facilities (Option 2)

( ) at five or more operational storage tank facilities verified to be tight (Option 3)
() at 10 or more operational storage tank facilities (Option 4)

( ) with an experimentally validated computer simulation (Option 5)

7. Atotal of __53 tests were conducted on nonleaking tank(s) between _3/22/93  (date)
and _4/12/93 (date). A description of the pipeline configuration used in the evaluation is
summarized in Attachment 3.

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

8. The pipeline used in the evaluation was 3 in. in diameter, __175 ft long and
constructed of _fiberglass  (fiberglass, steel, or other).

9. A mechanical line leak detector
() was
(XY was not

present in the pipeline system.
Answer questions 10 and 11 if Option 3 or 4 was used. ~ NOT APPLICABLE

10. The evaluation was conducted on (how m.my) plpelme systems r.mg,mg in
diameier from in. to in., ranging in length from ft to i1,
and constructed of (specify materials).

Pipeline Leak Detection Systems - Results Forms Page 2 of 5
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11. A mechanical line leak detector
NOT APPLICABLE

( ) was

\ 7/

( ) 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 o

data collection

YDt & h

\l\} \VERAV IV !

()6to12h

£ Y 1D 2.4 VA L

8 ) 14 1O L% 11

( ) 24 h or more

Temperature Conditions

This system was evaluated under the range of temperature conditions specified in Table
1. The difference between the temperature of the product circulated through 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 temperature conditions generated for the evaluation is presented in Attachment 4. If

Option 3 or 4 was used, no antificial temperature conditions were generated.

Table 1. Summary of Temperature Conditions Used in the Evaluation

Minimuin Number of
Conditions Required Number of Conditions Used’ Range of AT(°F)”
. ==
1 2 AT < -25
4 8 -25 < AT < -15
5 10 15 <AT < -5
S 5 12 S <AT < +5

5 10 +5 < AT < +15
4 9 +15 < AT < 425
1 2 AT > 25

“AT is the difference between the temperature of the product dispensed through the pipeline for over an hour prior

1o the conduct of a test and the average temperature of the backfill and soil surrounding the pipe.

Data Used to Make Performance Estimates

13. The induced leak rate and the test results used to estimate the performance of this system

are summarized in Attachment 5. Were any test runs removed from the data set?

X

no

yes

o~~~
N’

h -

If yes, please specify the reason and include with Attachment 5. (If more than one test was

PR AN |

removed, specify each reason separately.)

Pipeline Leak Detection Systems - Results Forms
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Sensitivity to Trapped Vapor

14. (X) According to the vendor, this system can be used even if trapped vapor is present in the
pipeline during a test.
( ) According to the vendor, this system should not be used if trapped vapor is present in

the pipeline.

15. The sensitivity of this system to trapped vapor is indicated by the test results summarized in
Table 2. These tests were conducted at 28 psi with __110 _ ml of vapor trapped
in the line at a pressure of 0 psi. The data and test conditions are reported in Attachment 6.

Table 2. Summary of the Results of Trapped Vapor Tests  (see Attachment 6 for additional data)

Tesi No. AT Induced Leak Rate Measured Leak Rate
(°F) (gal/h @ 20 psi) (gal/m)
e e e —
VIL3 +23.81 0.079 Leak
v2L3 -0.53 0 Tight
vaLa -0.44 0.079 Leak
Performance Characteristics of the Instrumentation

16. State below the performance characieristics of the primary measurement system used to
collect the data. (Please specify the units, for example, gallons, inches.)

Quantity Measured: Temperature Volume Time (ms)
Resolution: 0.01 deg ¥ 1% 10
Precision: 0.03 deg ¥ 2% 10
Accuracy: 0.10 deg F 4% 10
Minimum Detectable Quantitity: 0.01 deg F 1% 10
Response Time: 2 min N/A 10

Threshold is exceeded when the tlow rate due to a leak exceeds _0.05__ gal/h. (@ 1.5X
operating pressure)

Application of the System

17. This leak detection system is intended to test pipeline systems that are associated with
underground storage tank facilities, that contain petroleum or other chemical products, that are
typically constructed of fiberglass or steel, and that typically measure 2 or 3 in. in diameter and
up to 350 ft in length. The performance estimates are valid when:

- the s

modifications

- the manufacturer’s instructions for using the system are followed

- the mechanical line leak detector

(X) has been removed from the pipeline (check both if appropriate)

Pipeline Leak Detection Systems - Results Forms Page 4 of 5




- the waiting time between the last delivery of produu to the underground storage tank
and the start of the data collection for the test is N/A _ h

- the waiting time between the last dlspensm;, of product through the pipeline system and
the start of data collection for the testis 0 h

- the total data collection time for the test  variable* . (depends on line

characteristics)

- the volume of the product in the pipeline is less than twice the volume of the product in
the pipeline system using in the evaluatnon unless separate written Jueuf'cahon for
testing larger pipeline systems is presented by the manufacturer, concurred with by the
evalu.ltor, and mt'lchcd to this ev:\ludtmn as Almchmcnt 8

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

ability 1o detect le
R ul’/u’u')' io detect leaks in

i’
s the operational

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 Bvaluation

Attachment 5 - Data Sheet Summarizing the Test Results and the Leak Rates Used in the Evaluation

Attachment 6 - Data Sheet Summarizing the Test Results and the 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 ccmfy that the plpelme leak detection system was opcrnlcd .l(,(,()rdln[, to the vendor’s
instructions. 1 also certify that the evaluation was performed according to the procedure
spcuf‘cd by the EPA and that the results presented above are those obtained during the

evaluaiion.

H. Kendall Wiicox Ken Wilcox Associates, Inc.
(name of person perfonning evaluation) (organization performing cvaluation)
(signature) (street address)

April 12, 1993 Biue Springs, Missouri 64015
(date) (city, state, zip)

Pipeline Leak Detection Systems - Results Forms



Results of the Performance Evaluation
Conducted According to EPA Test Procedures

Pipeline Leak Detection System
Used as an

Hourly Monitoring Test
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the United States Environmentai Protection Agency’s (EPA’s)
e proc ure, specified in Standard Test Procedures for Evaluating Leak
Detection Methods: Pipeline Leak Detection Systems. The full evaiuation report includes
seven attachments.

~

Tank system owners who use this plpellne leak detection system should keep this
form on file to show compiiance with the federali regulations. Tank system owners
sho Id check with state and local agencies to make sure this form satisfies the
requirements of these agencies.

System Evaluated

System Name: TLS Line Leak Detector, Series 8475
Version of Syste Flexible Pipeline Option
Manufacturer Name: Veeder-Root
125 Powder Forest Drive, P.O. Box 2003 —

(street address)
Simsbury, CT 06070-2003

(203) 651-2700

Evaluation Resuits

1. The performance of this system
(X) meets or exceeds
() does not mect
the federal standards established by the EPA regulation for hourly monitoring tests.

The EPA regulation for an hourly monitoring test requires that the system be capable of
detecting a leak as small as 3 gal/h with a probablhty of detection (P ) of 95% and a
probability of false alarm (Py,) of 5%.

2. The estimated Pg, in this evaluationis __ 0 % and the estimated PD against a leak rate
of 3 gal/h defined at a pipeline pressure of 10 psi in this evaluation is 100 %.
Pipeline Leak Detection Systems - Results Forms Page 1 of 5



Criterion for Declaring a Leak

3. This system
(X) uses a preset threshold
() measures and reports the output quantity and compares it to a predetermined threshold
to determine whether the pipeline is leaking.
4. This system
(X) uses a single test
() uses a muitipie-test sequence consisting of tests (specify number of tests
required) separated by hours (specify the time interval between tests)
to determine whether the pipeline is leaking.
S.  This system declares a leak if the output of the measurement system exceeds a threshold of

1 out of 1

1.5 gal/h @ 10 psi
(specify, for example, 1 out of 2, 2 out of 3).

the space provided.

(specify flow rate in gal/h) in

tests

If more detail is required, please specify in

Evaluation Approach

6. There are five options for collecting the data used in evaluating the performance of this
svstem. This system was evaluated
(X} at a special test facility (Option 1)
‘\, / r PARNN 4 . .
{ )} at cne or more instrumented operational storage tank facilities (Option 2)
7Y at five or more onerational staraoe Q'xnlr fq/ﬂhhpc wpnﬂpi ta be ticht (Opntion 3
{ ) at five or more operational storage icilitie ied to be tight (Option 3)
{ ) at 10 or more operational storage tank facilities (Option 4)
{ N with an svnarimentally validated comnntar cimitlatinn fOIntinn S)
\ /7 YY 1ili <l bA})\/l‘lll\,libﬂll] VAU v\flllkjul\.«l N ERSURCR RS AR D \Ui.}l-l\'ll J}
7 A tntnl AF [N toacte woare crandiiatad an '\r\n_lnnl’;r\i ‘lna/(‘\ hatuwoaan QIGO0 /,I\oa
. L2 utal vt I LLOLY vwWwiLio LuUriduuivug vl HuvaTivandil 11 IIL\)} UL YW UL ] l)!\){ J.J \ llb}
and _15/7/93 _ (date). A description of the pipeline configuration used in the evaluation is
summarized in Attachment 3.
e mrrpetinge Q sssd O iF Dtz T Y e & e sroped
AnYwWe/7 L{uC.\ll(}llJ o ana s lj U[llllll 1, &, O J WUH HEU,
QO MTlhn e teanllen s oo S S -~ in [ LA AN L Vo
0. lllC plpCllllC USCU lll LHIcC CleUdllUH was Fa 1. i 4didimceicr, L /U ll lUllg dHU
constructed of _nylon _ (fiberglass, steel, or other).
9. A mechanical line leak detector
() was
(X) was not

present in the pipeline system.

Answer questions 10 and 11 if Option 3 or 4 was used. NOT APPLICABLE
10. The evaluation was conducted on

diameter from in. to ft to

(how many) pipeline systems ranging in

ft,

in., ranging in length from

and constructed of (specify materials).

Tt T b TN e at L QL a N . -
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11. A mechanical line leak detector NOT APPLICABLE

() 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)0to6h
()6to12h
()12t024h
( ) 24 h or more
N7
Temperature Conditions
Thig system was ées ..I.. ad indae Lin eamen AL boceacomoa g B0t
1S oyolcx was evaluated under the 1 nge o1 iWmperature Conaitions SpeCll’leG in Tabie
1. The difference between the emperatur e of the prod t circulated through the plpelme for1h
or more and th average temperature of the backﬁii and soil between 2 and 12 in. from the
plpehne is summarized in Table 1. If Optlon 1, 2 or 5 was used, a more detailed summary of
the product temperature conditions generated for the evaiuation is presented in Attachment 4. If

Option 3 or 4 was used, no artificial temperature conditions were generated.

Table 1. Summary of Temperature Conditions Used in the Evaluation

Minimum Number of

Conditions Required Number of Conditions Used" Range of AT(°F)”
1 2 AT <25
4 8 -25 < AT < -15
5 10 15 < AT < -5
5 13 5 <AT < +5
5 10 +5 < AT < +15
4 8 +15 < AT < +25
1 2 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 dispensed through the pipeline for over an hour prior
to the conduct of a test and the average temperature of the backfill and soil surrounding the pipe.

Data Used to Make Performance Estimates

13. The induced leak rate and the test results used to estimate the performance of this system
are summarized in Attachment S. Were any test runs removed from the data set?

(X) no
() yes

If yes, please specify the reason and include with Attachment 5. (If more than one test was
removed, specify each reason separately.)



A

Sensitivity to Trapped Vapor

14. (X) According to the vendor, this system can be used even if trapped vapor is present in the

pipeline during a test.

() According to the vendor, this system should not be used if trapped vapor is present in

the pipeiine.

[U—y
W

psi with

1

10

The sensitivity of this system to trapped vapor is indicated by the test results summarized in

Table 2. These tests were conducted at 28 ml of vapor trapped in

the line at a pressure of 0 psi. The data and test conditions are reported in Attachment 6.

Table 2. Summary of the Results of Trapped Vapor Tests (see Attachment 6 for additional tests)

Test No.

PAY -9.75 0 tight
3v -8.02 2.77 leak
Performance Characteristics of the Instrumentation
16. State below the performance characteristics of the primary measurement system used to
collect the data. (Please specify the units, for example, gallons, inche )
Quantity Measured: Temperature Volume Time (ms)
Resolution: 001 deg F 1% 10
Precision: 0.03 deg F 2% 10
Accuracy: 0.10 deg F 4% 10
Minimum Detectable Quantity: 0.01 deg F 1% 10
Response Time: 2 min N/A 10

Threshold is exceeded when the flow rate due to a leak exceeds 1.5 gal/h. (@10 psi)

Application of the System

17. This leak detection system is intended to test pipeline systems that are associated with
underground storage tank facilities, that contain petroleum or other chemical products, that
are typically constructed of flexible material, and that typically measure 2 or 3 in. in
diameter and 540 ft or less in length. The performance estimates are valid when:

the system that was evaluated has not been substantially changed by subsequent

modifications

the manufacturer’s.instructions for using the system are followed

the mechanical line leak detector
() is present in

(X) has been removed from
the pipeline (check both if appropriate)

Pipeline Leak Detection Systems -

Results Forms

Page 4 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 1 min

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 separate written 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:

Disclaimer: This test procedure only addresses the issue of the system’s ability to detect leaks in
pipelines. It does not test the equipment for safety hazards or assess the operational
Junctionality, 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
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 and the 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

evaluation.

H. Kendall Wilcox, President Ken Wilcox Associates, Inc.
(name of person performing evaluation) (organization performing evaluation)
o Mo sa0s (Lol 19401 E. 40 Highway
(signature) (street address)
August 4, 1993 Independence, Missouri 64055
(date) (city, state, zip)

(816) 795-7997

(telephone number)

Pipeline Leak Detection Systems - Results Forms Page S of 5



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

Used as
Monthly Monitoring Test

to determine whether the pipeline leak

1
detectlon system named belo w and descnbed in Attachment lc mplles with federal regulatnons
for uuuuuumg a muuuuy lnuuuullug test. The evaluaiion was conducted dL(.OT(llng o the
United States Environmental Protection A;,ency s (EPA s) evaluation procedure speaned in
Standard Test Procedures jur Lvatuaung Leak Detection Methods: mpeune Leak Detection
Systems. The full evaluation report includes seven attachments.

Tank system owners who use this pipeline leak detection system should keep this form on
file to show compliance with the federal reguiations. Tank system owners should check with
state and local agencies to make sure this form satisfies the requirements of these agencies.

System Evaluated
System Name: TLS Line Leak Detector, Series 8475

Version of System: Flexible Pipeline Option

Manufacturer Name: Veeder-Root Environmental Products

125 Powder Forest Drive, P.O. Box 2003

(street address)

Aot ls allitss)

(203) 651-2700

a0 | . 1 Y
(iciepoonc numocr)

Evaluation Results

1. The performance of this system
(X) meets or exceeds
() does not meet
the federal standards established by the EPA regulation for monthly monitoring tests.

The EPA regulation for a monthly monitoring test requires that the system be capable of
detecting a leak as small as 0.2 gal/h with a probablhty of detection (PD) of 95% and a
probability of false alarm (Pg,) of 5%.

2. The estimated P, in this evaluation is 0 % and the estimated PD against a leak rate
of 0.2 gal/h defined at a pipeline pressure of 28 psi in this evaluation is _96 _ %.

Pipeline Leak Detection Systems - Results Forms Page 1 of S



Criterion for Declaring a Leak

3. This system
(X) uses a preset threshold
() measures and reports the output quantity and compares it to a predetermined threshold

to determine whether the pipeline is leaking.

4. This system
(X) uses a single test
() uses a multiple-test sequence consisting of tests (specify number
required) separated by hours (specify the time interval between tests)

to determine whether the pipeline is leaking.

5. This system declares a leak if the output of the measurement system exceeds a threshold of
0.1* _ (specify flow rate in gal/h) in 1 outof 1___tests (specify, for example,

1 out of 2, 2 out of 3). If more detail is required, please specify in the space provided.

* at system operating pressure

6. There are five options for coliecting the data used in evaluating the performance of this
system. This system was evaluated

(X) at a special test facility (Option 1)

() at one or more instrumented operational storage tank facilities (Option 2)

() at five or more operational storage tank facilities verified to be tight (Option 3)
() at 10 or more operational storage tank facilities (Option 4)

( ) with an experimentally validated computer simulation (Option 5)

7. A total of 53 tests were conducted on non-leaking tank(s) between _8/6/93 (date)
and _15/7/93 _ (date). A description of the pipeline configuration used in the evaluation is
summarized in Attachment 3.

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

8. The pipeline used in the evaluation was 2 in. in diameter, __ 270 ft long and
constructed of _nylon _ (fiberglass, steel, or other).

9. A mechanical line leak detector
() was
(X) was not
present in the pipeline system.

10. The evaluation was conducted on (how many) pipeline systems ranging in
diameter from in. to in., ranging in length from ft to ft,
and constructed of (specify materials)

Pipeline Leak Detection Systems - Results Forms Page 2 of §



11. A mechanical line leak detector
() 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
dnata onllantinn:
(X) 0to 6 h (time after completion of circulation and start of test)
()6tol12h
()12to24h
{ YDA b Ar seenea
\ ) &% 11 Ul Inuic

rm - A AN Bt
remperature Lonaiuons

This system was evaluated under the range of temperature conditions specified in Table
1. The difference between the temperature of the product circulated through the pipeline for 1 h
or more and the average temperature of the backfiil 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 temperature conditions generated for the evaluation is presented in Attachment 4. If
Option 3 or 4 was used, no artificial temperature conditions were generated.

Table 1. Summary of Temperature Conditions Used in the Evaluation

Minimum Number of

Conditions Required Number of Conditions Used’ Range of AT(°F)”
1 2 AT < -25
4 125 < AT < -15
5 10 -15 < AT < -5
5 i3 S<AT < +5
5 10 +5 < AT < +15
4 8 +15 < AT < +25
1 2 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 dispensed through the pipeline for over an hour prior
to the conduct of a test and the average temperature of the backfill and soil surrounding the pipe.

Data Used to Make Performance Estimates

13. The induced leak rate and the test results used to estimate the performance of this system
are summarized in Attachment 5. Were any test runs removed from the data set?

If yes, please specify the reason and include with Attachment 5. (If more than one test was
removed, specify each reason separately.)

Pipeline Leak Detection Systems - Results Forms Page 3 of 5
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Sensitivity to Trapped Vapor

14. (X) According to the vendor, this system can be used even if trapped vapor is present in the
pipeline during a test.
() Accordmg to the vendor, this system should not be used if trapped vapor is present in

the pipeline.
15. The sensitivity of this system to trapped vapor is indicated by the test results summarized in
Table 2. These tests were conducted at 28  psi with __110 _ ml of vapor trapped in the
line at a pressure of O psi. The data and test conditions are reported in Attachment 6.
Table 2. Summary of the Results of Trapped Vapor Tests
Test No. T Induced Leak Rate Measured Leak Rate
°F) (gal/h @ 20 psi) (gal/) -
v -5.10 0.190 leak
2V -8.02 0 tight
3v -6.61 0.190 leak

Performance Characteristics of the Instrumentation

16. State below the performance characteristics of the primary measurement system used to
collect the data. (Please specify the units, for example, gallons, inches.)

Quantity Measured: Temperature Volume Time (ms)
Resolution: 0.01 deg F 1% 10
Precision: 0.03 deg F 2% 10
Accuracy: 0.10 deg F 4% 10
Minimum Detectable Quantity: 0.01 deg F 1% 10
Response Time: 2 min N/A 10

Threshold is exceeded when the flow rate due to a leak exceeds 0.1 gal/h. (@ pump press.)

Application of the System

17. This leak detection system is intended to test pipeline systems that are associated with
underground storage ‘tank facilities, that contain petroleum or other chemical pro d cts that
and th + o JEPN -

cal
are typically constructed of flexible mat terial, and that t typically measure 2 or
diameter and 540 ft or less in length. The performance estimates are valid w

the system that was evaluated has not been substantially changed by subsequent

modifications

for using the system are followed

e
) is p esent in
has been removed from

e pipeline (check both if appropriate)

Pipeline Leak Detection Systems - Results Forms Page 4 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 N/A 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 _variable h (depends on line
characteristics)
the volume of the product in the pipeline is less than twice the volume of the product
in the pipeline system using in the evaluatlon unless separate written JuStlﬁCﬂthﬂ for
testing larger pipeline systems is presented by the manufacturer, concurred with by

....... Il 2 yottl [gehivipiiwy | SIIL IRIQIIVIT AT L

the evaluator, and attached to thls evaluatlon as Attachment 8

pleas lve any other limitations specified by the vendor or determined during the

o
'l

o cuctom’c ability tn dotort
[+ £ A vis O G0

71
Far gy n] l/’ L5 (27 Ill] eLeLes AP SFE " J e 8 J}U’ s “wesrve IVJ (2 4 13 3 s
pipelines. It does not test the equipment for safety hazards or assess the 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
ment 6 - Data Sheet Summarizing the Test Resuits and the Trapped Vapor Tests

7

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 centify that the pipeline leak detection system was operated according to the vendor’s

instructions. [ 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
evajuation.

H. Kendail Wiicox, President Ken Wilcox Associates, Inc.
(name of person performing evaluation) (organization performing evaluation)
T‘I(Wﬂ LIl e o 19401 E. 40 Highway
(signature) {(street addres )
August 4, 1993 - Independence, Missouri 64015
(date) (city, state, zip)
(816) 795-7997
{talanhnnae niimhar)
\i\rl\r})l‘\lll\a IIUIIIU\-I}
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Resuits of the Performance Evaluation
Conducted According to EPA Test Procedures
Pipeline Leak Detection System
Used as a
Line Tightness Test

This form summarizes the results of an evaluation to determine whether the pipeline leak

detection system named below and described in Attachment 1 complies with federal regulations
for conducting a line tightness test. The evaluation was conducted according to the United
States Environmental Protection Agency’s (EPA’s) evaluation procedure, specified in Standard
Test Procedures for Evaluating Leak Detection Methods: Pipeline Leak Detection Systems. The

full evaluation report includes seven attachments.

Tank system owners who use this pipeline leak detection system should keep this form on

file to show compliance with the federal regulations. Tank system owners should check with
state and local agencies to make sure this form satisfies the requirements of these agencies.

System Evaluated

System Name: TLS Line Leak Detector, Series 8475

ble Pipeline Option

125 Powder Forest Drive, P. O. Box 2003

(street address)

Simsbury, CT 06070-2003

(city, state, zip code)

(203) 651-2700

(telephone number)

Evaluation Results

1. The performance of this system
(X) meets or exceeds
() does not meet
the federal standards established by the EPA regulation for line tightness tests.
The EPA regulation for a line tightness test requires that the system be capable of detecting
a leak as small as 0.1 gal/h with a probability of detection (P,,) of 95% and a probability of
false alarm (Pg,) of 5%.

2. The estimated Pg, in this evaluation is __0 % and the estimated P against a leak rate

of 0.079 gal/h defined at a pipeline pressure of 28 psi in this evaluation is 100 %.
(leak rate equivalent to 0.1 gal/hr at 45 psi)

Pipeline Leak Detection Systems - Results Forms Page 1 of §



Criterion for Declaring a Leak

3. This system
(X) uses a preset threshold
( ) measures and reports the output quantity and compares it to a predetermined threshold
to determine whether the pipeline is leaking.

4. This system

(X) uses a single test
( ) uses a multiple-test sequence consisting of tests (specify number of tests
required) separated by hours (specify the time interval between tests)

to determine whether the pipelihe is leaking.

5. This system declares a leak if the output of the measurement system exceeds a threshold of
0.079* (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, please specify in the space provided.

* at system operating pressure

W _ R At . A __ .

Evaluation Approacn

6. There are five options for coiiecting the data used in evaluating the performance of this
system. This system was evaluated

(X) at a special test facility (Option 1)

( ) at one or more instrumented operational storage tank facilities (Option 2)

( ) at five or more operational storage tank facilities verified to be tight (Option 3)
( ) at 10 or more operational storage tank facilities (Option 4)

( ) with an experimentally validated computer simulation (Option 5)

7. A total of __53 tests were conducted on non-leaking tank(s) between _8/6/93 (date)
and _15/7/93  (date). A description of the pipeline configuration used in the evaluation is
summarized in Attachment 3.

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

8. The pipeline used in the evaluation was 2 in. in diameter, _ 270 ft long and
constructed of _nylon _ (fiberglass, steel, or other).

9. A mechanical line leak detector

( ) was
(X) was not
present in the pipeline system

Answer questions 10 and 11 if Option 3 or 4 was used NOT APPLICABLE

10. The evaluation was conducted on (how many) pipeline systems ranging in
diameter from in. to in., ranging in length from ft to ft,
and constructed of (specify materials).

etection Systems - Results Forms Page 2 of §
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11. A mechanical line leak detector

() 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
(YYD ¢~ & W
\1\} v v v ua
()6to12h
/Y 1D 4~ DA L
\ ) 140 L4 1
( ) 24 h or more

Temperature Conditions

This system was evaluated under the range of temperature conditions specified in Table
1. The difference between the temperature of the product circulated through 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 temperature conditions generated for the evaluation is presented in Attachment 4. If
Option 3 or 4 was used, no artificial temperature conditions were generated.

Table 1. Summary of Temperature Conditions Used in the Evaluation

Ainimum Number of
Conditions l;eq;:re\é Number of Conditions Used’ Range of AT(°F)”
i 2 AT < -25
4 8 25 < AT < -15
5 10 -15<AT < -5
5 13 S < AT < 45
s 10 +5 < AT < +15
4 8 +15 < AT < 425
1 2 AT > 2§

"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 dispensed through the pipeline for over an hour prior
to the conduct of a test and the average temperature of the backfill and soil surrounding the pipe.

Data Used to Make Performance Estimates

13. The induced leak rate and the test results used to estimate the performance of this system
are summarized in Attachment 5. Were any test runs removed from the data set?

(X) no
() yes

If yes, please specify the reason and include with Attachment 5. (If more than one test was
removed, specify each reason separately.)

Pipeline Leak Detection Systems - Results Forms Page 3 of 5
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Sensitivity to Trapped Vapor

14. (X) According to the vendor, this system can be used even if trapped vapor is present in the

15.

pipeline during a test.
() According to the vendor, this system should not be used if trapped vapor is present in
the pipeline.

The sensitivity of this system to trapped vapor is indicated by the test results summarized in
Table 2. These tests were conducted at 28 psi with __ 110 ml of vapor trapped
in the line at a pressure of O psi. The data and test conditions are reported in Attachment 6.

Table 2. Summary of the Results of Trapped Vapor Tests (see Attachment 6 for additional data)

Test No. AT Induced Leak Rate Measured Leak Rate
(F) (galh @ 20 psi) (gal/h)
v -5.10 0.079 Leak
2V -8.02 0 Tight
v -6.61 0.079 Leak
| 2 I SN 4] MR S & Y LPY DR Y SR S 5.
rerformance Lnaracteristics of tne instrumentation

16. State below the performance characteristics of the primary measurement system used to
collect the data. (Please specify the units, for example, gallons, inches.)

Quantity Measured: Temperature Volume Time (ms)
Resolution: 0.01 deg F 1% 10
Precision: 0.03 deg F 2% 10
Accuracy: 0.10 deg F 4% 10
Minimum Detectable Quantity: 0.01 deg F 1% 10
Response Time: 2 min N/A 10

Threshold is exceeded when the tflow rate due to a leak exceeds __0.05 _ gal/h. (@ 1.5X

operating pressure)

Application of the System

17. This leak detection system is intended to test pipeline systems that are associated with
underground storage tank facilities, that contain petroleum or other chemical products, that
are typically constructed of flexible material, and that typically measure 2 or 3 in. in
diameter and up to 540 ft in length. The performance estimates are valid when:

ated h

modifications

- the system that was eval

- the manufacturer’s instructions for using the system are followed

he mechanical line leak detector
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- the waiting time between the last delivery of product to the underground storage tank
and the start of the data collection for the test is N/A _h

- the waiting time between the last dispensing of product through the pipeline system
and the start of data collection for the testis 0 h

- the total data collection time for the test _ variable* . (depends on line
characteristics)
- 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 separate written 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:

Disclaimer: This test procedure only addresses the issue of the system’s ability to detect leaks in
pipelines. It does not test the equipment for safety hazards or assess the perational
functionality, reliability or maintainability of the equipment.

Acvsdisanisswan

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 Sh

1SS 118300 1ws 0 1Y | L%

Test Results and the 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

[ certify that the pipeline leak detection system was operated according to the vendor’s

i i P H ~rrroad ancmedlios b dhha oo Ao
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 Ken Wiicox Associates, inc.
(name of person performing evaluation) (organization performing evaluation)
R e 9500 (Wlevpre 19401 E. 40 Highway
(slgm_lll__rc) (stree: ﬁddl’““s)
August 4, 1993 Independence, Missouri 64015
(date) (city, state, zip)

(816) 795-7997

(telephone number)

Pipeline Leak Detection Systems - Results Forms Page 5 of §



of the Performance Evaluation
Avcnr linu 0 T‘DA Teost pl‘ﬂ( d ires
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Pipeline Leak Detection System
Used as an
Hourly Monitoring Test

This form summarizes the results of an evaluation to determine whether the pipeline

leak detection system named below and described in Attachment 1 complies with [ederal
onitoring test. The evaluation was conducted

s for conducting an hourly o+
18 St

ations for conducting an hourly mor
according to the United States Enwmnmcnldl Protection A;,(.ncy’b (EPA’s) evaluation
procedure, specified in Standard Test Procedures for Evaluating Leuk Deiection Meihods:
Pipeline Leak Detection Systems. The full evaluation report includes seven attachments.

Tank system owners who use this pipeline leak detection system should kecep this form

on file to show compliance with the federal regulations. Tank systcm owners should check
al avencies to make sure this form satisfies the requirements of these

wr
U oaaadadie Shea aas LRSS B9 |

o
Yt

agencies.

System Evaluated

System Name: TLS Line ILeak Detector, Scries 8475

Version of System: Pumpside Feature (pipeline between pumphead and leak detector)

Manufacturer Name: Veeder-Root
125 Powder Forest Drive, P.O. Box 2003

S Sy vF. 10

(street address)

Simsbury, CT (6 00
(city, state, zip code)

V4 \ 7

(203) 651-2700

(telephone number)

Evaluation Results

1. The performance of this system
(X) meets or exceeds
() does not meet
the federal standards established by the EPA regulation for hourly monitoring tests.

The EPA regulation for an hourly monitoring test requires that the system be capable of
detecting a leak as small as 3 gal/h with a probability of detection (Pp) of 95% and a
probdbxllty of false alarm (P.A) of 5%.

2. The estimated P, in this cvaluation is 0 % and the estimated Py, against a leak
rate of 3 gal/h defined at a pipeline pressure of 10 psi in this evaluation is ___100__ %.

il O 0 e/l dehined 1111

Pipcline Leak Detection Systems - Results Forms Page 1 of 5
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(X) uscs a preset threshold

( ) measures and reports the ¢ utput quantity and
hol

i
’
)
(“i

compares it to a predeiermined

to determine whether the pipeline is leaking.

This sysiem

(X) uses a single test

() uscs a multiple-test sequence consisting of tests (specify number of tests
required) separated by hours (specify the time interval between tests)
to determine whether the pipcline is leaking.

::;

5. This system declares a lcak if the output of the measurement system exceeds a threshold
of __1.5 gal/h @ 10 psi__(specify flow rate in gal/h) in 1 outof __ 1 tests
(speufy, for example, 1 out of 2, 2 out of 3). If more detail is required, please specify
in the space provided.

Evaluation Approach

6. There are five options for collecting the data used in evaluating the

system. This system was e aluau.d

X) at a special test facility (Option 1)

ntard Anaratinn
at one or more insirumented (:yunutiuuu

)

/

) at five or more operational storage tank facilities
)

)
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at 10 or more operational storage tank facilities (O

(
(
(
(

(118

Optmn 5)

~~

with an experimentally validated computer simulatio

(

7. Atotal of __50 tests were conducted on nonlcaking line(s) between _6/14/93
(date) and _7/28/93 \uﬁit’i) A description of the pipeline configuration used in the
evaluation is summarized in Attachment 3.

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

8. The pipeline used in the evaluation was 2 in. in diameter, __1 ft long and
constructed of _steel _ (fiberglass, steel. or other).

9. A mechanical line leak detector
() was
(X) was not
present in the pipeline system.

Answer questions 10 and 11 if Option 3 or 4 was used. NOT APPLICABLE

10. The evaluation was conducted on (how many) pipeline systems ranging in
diameter from in. to in., ranging in length from ft to
ft, and constructed of ~ . (specify materials).

Pipcline Leak Detection Systems - Results Forms Page 2 of 5
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11. A mechanical line leak detector NOT APPLICABLE
() was
() was not
present in the majority of the pipeline systems used in the evaluation.

12. Please specify how much time elapscd between the delivery of product and the start of
the data collection:

This system was evaluaied under the range of temperature conditions specified i
Table 1. The difference between the temperature of the product circulated thro

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 mor¢
detailed summary of the product temperature conditions generated for the evaluation is
presented in Attachment 4. If Option 3 or 4 was used, no artificial temperature conditions

were generated.

Table 1. Summary of Temperature Conditions Used in the Evaluation

AAinrinronm umhaor of
‘6(;;1.d1.lmus l‘icquvnrc\(’l‘ Number of Conditions Used’ Range of AT(°F)”
1 2 AT < -25
4 8 25 < AT <-15
5 10 -15 < AT < -5 B
5 10 -5 < AT < +5
5 10 45 < AT < +15
4 8 +15 < AT < +25
1 2 AT > 25

"This column should be filled out only it Option 1, 2, or 5 was uscd.

“AT is the dilference between the temperature of the product dispensced through the pipeline for over an hour
prior 1o the conduct of a test and the average temperature of the backf(ill and soil surrounding the pipe.

Data Used to Make Performance Estimates

13. The induced leak rate and the test results used to estimate tie performance of this system
are summarized in Attachment 5. Were any test runs removed from the data set?

(X) no
() yes
If yes, please specify the reason and include with Attachment 5. (If more than one test

was removed, specify each reason separately.)

Pipcline Leak Detection Systems - Results Forms Page




14. (X) According to the venduor, this system can be used cven if trapped vapor is present in

the plpclmc durm&, test.
() According to the vendor, this system should not be used if trapped vapor is present

in the pipeline.

15. The scnsltlvny of this system to trapped vapor is indicated by the test results summarized

in Tabie 2. These tests were conducted at psi with ml of vapor
trapped in the line at a pressure of 0 psi. The data and test conditions are reported in

Attachment 6.

Table 2. Summary of the Results of Trapped Vapor Tests  (sce Attachment 6 for additional tests)

Test No. AT Iinduced Leak Rate Mcasured Leak Raic
(°F) (galh @ 10 psi) (gal/h)

16. State below the performance characteristics of the primary  measurement system used (o

collect the data. (Please specify the units, for example, gallons, inches.)

Quantity Mcasured: Temperature Volume Time (ms)
Rb“r}uuuu 001 dCﬁ F ‘l%) i()
Precision: 0.03 deg F 2% 10
Accuracy: 0.10 deg F 4% 10
Minimum Detectable Quantitity: 0.01 deg F 1% 10
Response Time: 2 min N/A i0

Threshold is exceeded when the flow rate due to a leak exceeds _1.5  gal/h. (@10 psi)

Application of the System

17. This leak detection system is intended to test pipeline systems that are associated with
underground storage tank facilities, that contain petroleum or other chemical products
that arc typically constructed of ﬁbcr;,lass or steel, and that typically measure 2 or 3 in.
in diameter and 350 ft or less in length. The perfonmancc cstimates are valid when:

the system that was evaluated has not been substantially changed by subsequent
modifications

the manufacturer’s instructions for using the system are followed
he mechanical line leak detector

1as been removed from

plpclm (check both if appropriatc)

Pipeline Leak DULLII()!I Systems - Results Forms Page




the waiting time between the last delivery of product to the underground storage

0H 1.

s 1 11 SRR R TSN § PP S . SUPS S URPEL
LANK «4nd e Start Of dedtd COLCClion 1or tUie eSSt is A7 11

the waiting time between the last dispensing of
system and the start of data collection for the te

p‘OU“C
est

the total data collection time for the test is _variable min (depends on line

characteristics)

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 separate written

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
cvaluation:

Disclaimer: This test procedure only addresses the issue of the system’s ability to detect leaks

It does not test the equipment for safety hazards or assess the operational

in pipelines.

functionality, reliability or maintainability of the equipment.

Attachments

Attachment 1 - Description of the System Evaluated

Attachment 2 - Summary of the Performance of the System LEvaluated

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 thcEvaluation

Attachment 5 - Data Sheet Summarizing the Test Results and the Leak Rates Used in the
Evaluation

Attachment 6 - Data Sheet Summarizing the Test Resuits and the Trapped Vapor Tests

Attachment 7 - Data Sheet Summarizing the Test Results

ASkisie 2L Dt iy

Supplicd by the M.mula(,lurcr for Combining the Signal and Noise

Certification of Results

Used to Check the Rel; llmnshm

I certify that the pipelim leak detection system was opcmtcd accordinb to the vendor’s

instructions.

I aiso (,t.rllly that the evaluation was puluuutu LILLUIUIIIZD to the pumudmc

specificd by the EPA and that the results presented above are those obtained during the

evajuation.

. Kendaii Wiicox

Ken Wilcox Associates,

¥__ .
1nc.

(name of person performing evalualion)

U o da00 (sl ory

—

(organization performing cvaluation)

‘)4()1 E. 40 Highway

AY

{signaiurc)
.
September 8, 1993

issouri
sour!

64055

(816) 795-7997

(city, state, zip)

(teiephone number)

Pipeline Leak Detection Systems - Results Forms
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Results of Performance Evaluation

the I
Conducted According to EPA Test Procedures
Pipcline Leak Detection System
Used as a
Mnnthlv Mnmtnrm Test

This form summarizes the resulis of an evaluation o determine whether the pipeline leak
detection system named below and described in Attachment 1 complies with federal regulations
for conducting a monthly monitoring test. The evaluation was conducted according to the United
States Environmental Protection Agency’s (EPA’s) evaluation procedure, specified in Standard
Test Procedures for Evaluating Leak Detection Methods: Pipeline Leak Detection Systems. The
full evaluation report includes seven attachments.

Tank system owners who use this pipeline leak detection system should keep this form
on file to show compliance with the federal regulations. Tank system owners should check with
state and local agencies to make sure this form satisfies the requirements of these agencies.

System Evaluated

System Name: TLS Line J.eak Detector, Series 8475

Version of System: __Pumpside Feature (pipeline between pumphead and leak detector)

Manufacturer Name Veeder-Root Environmental Products
125 Powder Forest Drive, P.O. Box_ 2003
(street address)
Simsbury, CT 06070-2003
(city, state, zip code)
(203) 651-2700
(tclephone number)
Evaluation Results
1 The performance of this system
(X) meets or exceeds
{ ) does not meei
the federal standards established by the EPA regulation for monthly monitoring tests.

The EPA regulation for a monthly monitoring test requires that the system be capable of
detecting a leak as smail as 0.2 gal/h with a probability of detection (Pp) of 95% and a
probability of false alarm (Pp,) of 5%.

2. The cstimated Py, in this evaluation is __0___ % and the estimated P, against a leak
rate of 0.2 gal/h defined at a pipceline pressure of 28 psi in this evaluation is 100 %.

Pipeline Leak Detection Systems - Results Forms



Criterion for Declaring a Leak

3. This system

(X) uses a preset threshold

( ) measures and reports the output quantity and compares it 1o a predetermined
threshold

to determine whether the pipeline is leaking.

4. This system
(X) uses a single test
() uses a multiple-test sequence consisting of tests (specify number of tests
required) separated by hours (specify the time interval between tests)
to determine whether the pipeline is leaking.

5. This system declares a leak if the output of the measurement system exceeds a threshold
of __0.1*  (specify flow rate in gal/h) in 1 ouiof 1 ___ tests (specify, for
example, 1 out of 2, 2 out of 3). If more detail is required, please specify in the space
provided.

* at system operating pressure

Evaluation Approach

6. There are five options for collecting the data used in evaluating the performance of this
system. This system was cvaluated
(X) at a special test facility (Optlon 1)

( ) ai one or more insirumented Upbl:lllOﬁTlI storage tank facilitics \upu‘uu 4}

( ) at five or more operational storage tank facilities verified to be tight (Option 3)
( ) at 10 or more operational storage tank facilities (Option 4)

( ) with an cxperimentally validated computer simulation (Option 5)

7. Atotal of __50 tests were conducted on nonleaking tank(s) between __6/14/93
(date) and _7/28/93 (date). A description of the pipeline configuration used in the
cvaluation is summarized in Attachment 3.

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

8. The pipceline used in the evaluation was 2 in. in diameter, 1 ft fong and

constructed of _steel  (fiberglass, steel, or other).

9. A mechanical line lenk detector
() was
(X) was not
present in the pipeiine system.

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

10. The evaluation was conducted on (how many) pincline systems ranging in

PV

diameter from in. to in., ranging in length Trom ft to
ft, and constructed of (specify matcrials).

Pipeline Leak Detection Systems - Results Forms Page 2 of 5



I1. A mechanical line leak detector
() 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) 0to 6 h (time after completition of circulation and start of test)
()61t012h
()12to24h
( ) 24 h or more

Temperature Conditions

This system was evaluated under the range of temperature conditions specificd in
Table 1. The difference between the temperature of the product circulated through the
pnpulmc for 1 h or more and the average temperature of thc backfill and soil between 2 and
12 in. from the nmelme is summarized in Table 1. If nnugn 1, 2 or 5 was used, a more

detailed summary ‘of the product temperature conditions generated for the valuauo n is
prese nted in Attachment 4. If Option 3 or 4 was used. no artificial !cm;‘“’ ature conditions

eyl el L3193 5 19 P 2 iy

were generated.

Table 1. Summary of Temperature Conditions Used in the Evaluation

Minimum Number of
Conditions Required Nuniber of Conditions Used’ Range of AT("F)': B
1 2 AT < -25
4 8 -25 < AT < -15
5 10 -I5< AT <-5
5 10 -5 < AT < 45
5 10 +5 < AT < +15
4 8 +15 < AT < +25
1 2 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 dispensed through the pipeline for over an hour
prior to the conduct of a test and the average temperature of the backfill and soil surrounding the pipe.

Data Used to Make Performance Estimates

Its used to estimate the perform.mu, of this system

test resu
5. Weie R

13. The induced leak rate and the t
i i n yCic any test runs removed from the data set?
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If yes, please specify the reason and include with Attachment 5. (If more than one test
was removed, specify each reason separately.)

Pipeline Leak Detection Systems - Resulls Forms Page 3 of §




Sensitivity to Trapped Vapor

14. (X) Accordin;:, to the vendor, this system can be used even if trapped vapor is present in

4lasi eviennnlionn

P R .
tic plpbuuc uuuub a test.

() Acc dm;:, to the vendor, this system should not be used if trapped vapor is present
in

1 the pipeline.

15. The sensitivity of this system to trapped vapor is indicated by the test results summarize
in Table 2. These tests were conducted at psi with ml of vapor trappcd
in the line at a pressure of 0 psi. The data and test conditions are reported in

Attachment 6.

VAPOR TESTING NOT APPLICABLE TO THIS LINE

Table 2. Summary of the Results of Trapped Vapor Tests

Test No. AT Induced Leak Rate Mecasured Leak Rate
(°F) (gal/Mh @ 20 psi) (zal/h)

Performance Characteristics of the Instrumentation

16. State below the performan

nce characteristics of the primary mcasurement system used to
collect the data. (P!cglse speci

ify the units, for example, gallons, mchu\

Quantity Measured: Temperature Volume Time {ms)
Resolution 0.01 deg F 1% 10
Precision: 0.03 deg F 2% 10
Accuracy: 010 deg F 4% 10
Minimum Detectable Quantitity 0.01 deg IF 1% 10
Response Time: 2 min N/A 10
Threshold is exceeded when the flow rate due to a leak exceeds _ 0.1 _ gal/h. (@ pump
pressure)

Application of the Systemn

17. This leak detection system is intended to test pipcline systems that are associated with
underground storage tank facilities, that contain petroleum or other chemical products,
that are typically constructed of fiberglass or steel, and that typically measure 2 or 3 in.
in diameter and 350 ft or less in length. The performance estimates are valid when:

the system that was evaluated has not been substantially changed by subsequent
modifications

the manufacturer’s instructions for using the system are followed
the mechanical line leak detector

() is present in

(X) has been removed {rom

the pipeline (check both if appropriate)

Pipeline Leak Detection Systems - Resulls Forms Page 4 o §



the waiting time between the last delivery of product to the underground storage
tank and the start of data collection foi the testis _ _N/A __ 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 _variable h (depends on line
characteristics)
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 separate written
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:

Disclaimer: This test procedure only addresses the issue of the system’s ability to detect leaks
in pipelines. It does not test the equipment for safety hazards or assess the operational
Junctionality, reliability or maintainability of the equipment.

Attachments

‘G
95}

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 - IIs)dt(ll Sheet Summarizing Product Temperature Conditions Used in the
valuation

Attachment 5 - Data Sheet Summarizing the Test Results and the Leak Rates Used in the
Evaluation

Attachment 6 - Data Sheet Summarizing the Test Results and the Trapped Vapor Tests

Attachment 7 - Data Sheet Summarizing the Test Results Used to Check the Relationship
Qunnl;ml hv the Manufacturer for (*nmhmmn the Q|un|_l and Noise

rendor’s

mentad o P

I certify that the pipeline leak detection sysiem was operated according to the v
instructions. [ also ccmfy 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.

1. Kendall Wilcox Ken Wilcox Associates, Inc.
(name of person perfonning cvaiualiml) (organization perfoning cvaiuation)

! ’ l/ 4 !/ N .-n A YES 4

bt (AgFald Wil 19401 E. 40 Highway.
(signature) (street a d rcss)

Scptember 8, 1993 Independence, Missouri 64055
(date) {ciiy, siaic, zip)

IR W ARSIV Y49Re AT o]
{o10) /Y5-71YY7

(tclephone number)
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Results of the Performance Evaluation
Conducted According to EPA Test Procedures

Pipeline Leak Detection System
Used as a
Line Tightness Test

This form summarizes the results of an evaluation to determine whether the pipeline leak
detection system named below and described in Attachment 1 complies with federal regulations
for conducting a line tightness test. The evaluation was conducted according to the United States
Environmental Protection Agency’s (EPA’s) evaluation procedure, specified in Standard Test
Procedures for Evaluating Leak Detection Methods: Pipeline Leak Detection Systems. The full

evaluation report includes seven attachments.

Tank system owners who use this pipeline leak detection system should keep this form
on file to show compliance with the federal reguiations. Tank system owners should check with
state and local agencies to make sure this form satisfies the requircments of these agencies.

stem Evaluated

NAA A Y isAssisvwa

System Name: TLS Line Leak Detector, Serics 8475 _

Version of System: Pumpside Feature (pipeline between pumphead and leak detector)

Manufacturer Name: Veeder-Root

125 Powder Forest Drive, P. O. Box 2003

Simsbury, CT 06070-2003

(203) 651-2700

27 TUUE TN RO
\ll‘l( puone lllllll”Cl)

Evaluation Resuits

1. The performance of this system
(X) meets or exceeds
( ) does not meet
the federal standards established by the EPA regulation for line tightness tests.

The EPA regulation for a line tightness test requires that the system be capable of
detecting a leak as small as 0.1 gal/h with a probability of detection (Py,) of 95% and a
probability of false alarm (Pg,) of 5%.

The estimated Pg, in this evaluation is 0 % and the esiimated Py, against a leak

rate of 0.079 gal/h defined at a pipelinc pressure of 28 psi in this evaluation is __100
%. (leak rate equivalent to 0.1 gal/br at 45 psi)

X

ll)( line Leak Deieciion Dyblcl“b - Resulis Forms



Criterion for Declaring a Leak

3. This'syslem
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put quantity and compareo it to a predetermined
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4.  This system
(X) uscs a single test
( ) uses a multiple-test sequence consisting of tests (specify number of tests
reqmred) scparated by hours (specify the time interval between tests)

io determine whether the pipeline is leaking.

This system declares a leak if the output of the measurcment system exceeds a threshold
of __0.079* (specify flow rate in gal/h) in 1 outof 1 tests (specify, for
example, 1 out of 2, 2 out of 3). If more detail is required, please specify in the space
provided.

n

* at system Opemtingprcssurc

Evaluation Approach

6. There are five options for collecting the data used in evaluating the performance of this
system. This system was evaluated

(X) at a special test facility (Option 1)

( ) at one or more instrumented operational storage tank facilities (Option 2)

( ) at five or more operational storage tank facilitics veritied to be tight (Opt.on 3)
() at 10 or more operational storage tank facilitics (Option 4)

( ) with an experimentally validated computer simulation (Option 5)

7. A total of 50 tests were conducted on nonle eaking tan} () between 6/15/9
(date) and _7/28/93 (date). A description of the plpclmc configuration used in tho
evaluation is summarized in Attachment 3.

Answer auestions 8 and Q if Option 1 wr S was used,

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

8.  The pipeline used in the evaluation was 2 in. in diameter, 1 ft long anc
constructed of _steel fiberglass, steel, or other)

9. A mechanical line leak detector
( ) was

(X) was not

present in the pipeline

sysiem.

n r A N
1

Answer que.suon.s 10 and 11 lj U[)ll()ll 3 or 4 was used.

10. The evaluation was conducted on (how many) pipcline systems ranging in
diameter from in. to in.,, ranging in length from ft to
ft, and constructed of (specify materials).

Pipcline Leak Detection Systems - Results Forms Page 2 6f S



11. A mechanical line leak detector
( ) was NOT APPLICABLE

() was not
present in the majority of the pipeline systems used in the evaluation.

12. Pleasc specify how much time clapsed between the delivery of product and the start of
the data collection:
X)0to6h
()61012h
()12t024 h
() 24 h or more

Temperature Conditions

This system was evaluated under the range of temperature conditions specified in
Table 1. The difference between the temperature of the product circulated through the
pipcline for 1 h or more and the average temperature of the back{ill and soil between 2 and
12 in. from the pipeline is ummanzed in Table 1. If Option 1, 2 or 5 was used, a more
detailed summary of the product temperature conditions generated for the evaluation is
presented m Att'\ “hment 4. If Option 3 or 4 was used, no artificial temperature conditions

Fable 1. Summary of Temperature Conditions Used in the Evaluation

Minimum Number of

Conditions Required Number of Counditions Uscid' Range of AT(°F)"
I 2 AT < -25
4 8 -25 < AT < -15
5 10 115 < AT < -5
5 10 5 < AT < +5
5 10 +5 < AT < +15
4 8 +15 < AT < +25

) 1 2 AT > 25

“This column should be filled out only if Option 1, 2, or 5 was uscd.

. e . .
AT is the difference between the temperature of the product dispensed through the pipeline for over an hour
prior to the conduct of a test and the average temperature of the backfill and soil surrounding the pipe.
onan Qare an an PITY NIV UIT OIS NPLY X TTewry Prp:
Data Um L= ] tll Pv/liil' - P -1 tUl IHAaliLye l_"JBl-ll | 4 3 B S

13. The induced icak raie and the test resulis used to estimate the performance of this sysicm
are summarized in Attachment 5. Were any test runs removed from the data set?

(X) no
() yes

It yes, please specify the reason and include with Attachment 5. (If more than onc test
was removed, specify each reason separately.)

Pipeline Leak Detection Systems - Results Forms Page 3 of §




Sensitivity to Trapped Vapor

14. (X) According to the vendor, this system can be used even if trapped vapor is present in

the pipeline during a test.
() According to the vendor, this system should not be used if trapped vapor is present

in the plpclme.

15. The sensitivity of this system to trapped vapor is indicated by the test results summarized

in Table 2. These tests were conducted at psi with m! of vapor
trapped in the line at a pressure of 0 psi. The data and test conditions are reported in
Attachment 6
A4 AVeOEWBiIRISWwLIY V.
VAPQOR TESTING NOT APPLICABLE TO THIS LINE
Table 2. Summary of the Results of Trapped Vapor Tests  (scc Attachmcnt 6 {or additional data)
Test No. AT Induced Leak Rate Mcasured Leak Rate
(°F) (gal/h @ 20 psi) (galMm)

Performance Characteristics of the Instrumentation

16. State below the performance characteristics of the primary mcasurement system used to
collect the data. (Please specify the units, for example, gallons, inches.)

Quantity Measured: Temperature Volume Time (ms)
Resolution: 0.01 deg F 1% 10
Precision: 0.03 deg F 2% 10
Accuracy: 0.10 deg F 4% 10
Minimum Detectable Quantitity: 0.01 deg F 1% 10
Response Time: 2 min N/A 10

Threshold is exceeded when the flow rate due to a leak exceeds _0.05 gal/h. (@ 1.5X

nner'mmv pressu )

Application of the System
17 Tl‘:" leak detection system is intended to test pipeline systems that are associated with

1

dcrground storage tank facilities, that contain petroleum or other chemical products
that are typically constructed of fiberglass or steel, and that typicaliy measure 2 or 3 in.
in diameter and up to 350 ft in length. The performance estimates are valid when:

- the system that was evaluated has not been substantially changed by subsequent
modifications

- the manufacturer’s instructions for using the system are followed

- the mechanical line leak detector
() is present in
(X) has been removed from the pipeline (check both if appropriate)
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- the waiting time between the last delivery of product to the underground storage
tank and the start of the data collection for the test is N/A _h

- the waiting time between the last dispensing of product through the pipeline
system and the start of data collection for the testis _ 0 h

- the total data collection time for the test _ variable* . (depends on line
characteristics)
= the volume of the product in the plp.-!i.nc is less than twice the volume of the
product in the plpeh e sy stem using in the evaluation, unless separate written
justification for testing larger pipeline systems is presented by the manufacturer,

concurred with by the evaluater, and attached to this evaluation as Attachment 8

- plcase give any other limitations specified by the vendor or determined during the

PR T
evaiuation:

Disclaimer: This test procedure only addresses ihe issue of the system’s ability (o detect leaks
in [)ipelines It does not test the eqmpment for .safety nazards or assess the operational
functionality, reliability or maintainability of the equipment.

Attachmentis

Attachment 1 - Description 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

E\I'Illl'\'lf\ﬂ
AsVaiuGvIVA

Attachment 5 - Data Sheet Summarizing the Test Results and the Leak Rates Used in the
Evaluation

Attachment 6 - Data Sheet Summarizing the Test Results and the Trapped Vapor Tests

Aesid isaaaase asiavia Seiiaanadan aiidai

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 Ken Wilcox Assaciates, Inc.

(name of person performing cvaluation) (organization performing cvaluation)

19401 E. 40 Highway

(signature) (strcet addrcess)
September 8, 1993 Independence, Missouri 64055
(datc) (cily, statc, zip)

(816) 795-7997

(tclephone number)
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Sales Offices

Veeder-Root has offices around the world to serve you.

Haadmiiariare
L] Ivu\ll-'uul LA "2 K~ J

Veeder-Root Company

125 Powder Forest Drive

Simsbury, CT 06070-2003 U.S.A.
203-651-2700 FAX: (203) 651-2719 TECH

Va-Ra a4 V0 FAFe Ve BIRPAVIS PRSI F L/ i 8

England

Veeder-Root Environmental Systems Limited
Hydrex House, Garden Road

MY AT A BT

Richmond, Surrey TW9 4ANR ENGLAND
44-81-392-1355

Brazil

Veeder-Root do BRASIL

Rua ado Benatti, 92

Caixa Postal 8343

01051 Sao Paulo BRAZIL
55-11-861-2155

Germany

Veeder-Root GmbH
Postfach 1110
D73761 Neuhausen/Filder GERMANY

49-7158-90030
France ~

Veeder-Root SARL

8 Place de la Loire

Silic 422

94583 Rungis, Cedex FRANCE

33-1-4687-0981
Canada

Veeder-Root Canada

151 Superior Boulevard, Suite 24
Mississauga, Ontario, L5T 2L.1 CANADA
905-670-2755

Singapore

Veeder-Root Singapore

#2 Kallang Pudding Road

#06-16 Mactech Industrial Building

SINGAPORE 1334
(65) 745-0368 FAX: (65) 745-0636

Mexico

Veeder-Root Mexico

Prado de las Camelias

No. 4483-4

Praddos Tepeyac C.P. 45500
Zapopan, Jal., MEXICO
(52) 36-47-3750
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