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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 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. This full
evaluation report includes eight 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:_Veeder-Roat Pressurized Line I eak Detectar

Version of System:_Series 8484

Manufacturer Name:_Veeder-Root

125 Powder Farest Drive Past Qffice 2003

(street address)

Simshury  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 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 (Pp) of 95% and a
probability of false alarm (Pg,) of 5%.

2. The estimated P, in this evaluation is _0_ % and the estimated Pp against a leak rate of 0.2
gal/h defined at a pipeline pressure of _30 psi (the normal operating pressure) in this
evaluation is _/00 _ %. The system was actually tested at an average calibrated leak rate of
0.195 gph (at _30 _ psi) and it detected 100 % of induced leaks.
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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 (1 test after accounting for effects of thermals, if any)
() 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
0.17 _ (specity tlow rate in gal/h) in _ I outof 1 tests (specify, for example, 1 out of 2,
2 out of 3). Please give additional details, if necessary, 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 tank facilities (Option 2)
() at five or more operational storage tank facilities veritied 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 _23  tests was conducted on nonleaking pipeline(s) between 9/23/96 (date) and
9/27/96 _ (date). A description of the pipeline configuration used in the evaluation is given
in Attachment 3. (These tests supplemented a Jull set of 53 tests conducted earlier on the
related Series 8494 system. See Attachment 8 for further testing details.)

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

8. The pipeline used in the evaluation was _2.22 in. in diameter, _249 ft long and
constructed of _fiberglass (fiberglass, steel or other).

9. A mechanical line leak detector
() was ‘
(X) was not System has a 3 gal/h test mode, whose Junction
present in the pipeline system. replaces that of a mechanical leak detector.

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

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

constructed of (specity materials).
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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:
()Oto6h
()6to12h (Not applicable)
()12t024h

() 24 h or more.

Temperature Conditions

This system was evaluated under the range of temperature conditions specitied in Table 1.
The difterence between the temperature of the product circulated through the pipeline for 1 h or more
and the average temperature of the backfill and the 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. It 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 4 25 < AT < -15
5 4 -15 < AT < -5
5 2 S5 < AT < +5
5 4 +5 < AT < +15
4 2 +15 < AT < +25
1 2 AT > +25

“ This column should be filled out only if Option 1, 2, or 5 was used. Also, see Attachment 8.

® 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 tests removed from the data set?
(X) no
() yes

It yes, please specify the reason and include with Attachment 5. (If more than one test was
removed, specity each reason separately.)
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Sensitivity to Trapped Vapor

14.

15.

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

() 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 _38 psi with _700 _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

Test No. AT Induced Leak Rate Measured Leak Rate
P (gal/h) (gal/h)
9 12.0 0.000 Pass
10 12.0 0.196 at 30 psi Fail
13 0.3 0.000 Pass

Performance Characteristics of the Instrumentation

16.

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

Quantity Measured: Pressiure (pgi) Volnme (ml) Time(sec)
Resolution: 01 0s Q01
Precision: 0.1 0.5 0.08
Accuracy: 03 10 001
Minimum Detectable Quantity: 0.1 10 0.01

Response Time: . - -

Threshold is exceeded when the tlow rate due to a leak exceeds _0.17 gal/h.

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 in. in diameter and
200 ft or less in length. The performance estimates are valid when:

L the system that was evaluated has not been substantially changed by subsequent
modifications
. the manufacturer’s instructions for using the system are followed
° a mechanical line leak detector
() is present
(X) has been removed from the pipeline (Check both if appropriate.)
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o the waiting time between the last delivery of product to the underground storage tank
and the start of data collection for the testis _NA_h

L] the waiting time between the last dispensing of product through the pipeline system
and the start of data collection for the test is _0.75-1.0 h

® the total data collection time for the test is _0.53, 0.80 h (for pass or fail, respectively)

L] the volume of the product in the pipeline system is less than twice the volume of the
product in the pipeline system used in the evaluation, unless a 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 functionaliry
reliability, or maintainability of the equipment.

»

Attachments

Attachment | - Description of the System Evaluated

Attachment 2 - Summary ot 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 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 tor Combining Signal and Noise

Attachment 8 - Justification for Abbreviated Test Matrix

Certification of Results

I certity 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.

William D Glanz Midwest Research Institute

(name of person performing evalyation) (organization performing evaluation)
VP /&MM
V/%’/b' i & 425 Volker Ranlevard

(signature) (street address)

Novembher 131996 Kansas City MO 64110
(date) (city, state, zip)

(R16) 753-7600

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

rlpcunc Ltde UCIC&IIUII oysu:m
Used as an
Hourly 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 Name:__Veeder-Root Pressurized ine I eak Detector

Version of System:_Series 8484

Manufacturer Name:__Veeder-Root

YAGQLILAALILA Tl aNGue.

125 Powder Farest Drive Post Office Rox 2003

(street address)

Simchnry} CT 06070-2003

(city, state, zip code)

(203) 651-2700

(telenhone number)

....................

Evaluation Results

1 The perrormdnce of this system
(X) meets or exceeds
() does not meet
the federal standards estabiished by the EPA reguiation for iine tightness tests.
The EPA regulation for a line tightness test requires that the system be capable of detecting a
leak as smail as 3.0 gal/h with a probability of detection (Pp) of 95% and a probability of
false alarm (Pg,) of 5%.

2. The estimated Pg, in this evaluation is _0 _ % and the estimated Pp, against a leak rate of 3.0

gal/h defined at a pipeline pressure of _I0 _ psi in this evaluation is _100 _ %. The system
was actually tested at an average calibrated leak rate of 2.67 gph (at 10 psi) and it detected
100 _ % of induced leaks.
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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
1

etermine whether the pipeline is ieaking.

[=5

4. This system
(X) uses a single test (I rest after accounting for effects of thermals, if any)
() uses a multiple-test sequence consisting of tests (specify number of tests
required) separated by hours (specity the time interval between tests) to determine
whether the pipeline is leaking.
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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 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 was conducted on nonleaking pipeline(s) between _5/4/95 (date) and
5/23/95 (date). A description of the pipeline configuration used in the evaluation is given in
Attanhomanme 2
nacliiliclii o.

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

8. The pipeline used in the evaluation was _1.5 _in. in diameter, _220 ft long and
constructed of _orher (fiberglass, steel or other). (flexible piping of low bulk modulus)

9. A mechanical line leak detector
() was
(X) was not System has a 3 gal/h test mode, whose function
present in the pipeline system. replaces that of a mechanical leak detector.

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

i0. 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).
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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.
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This system was evaluated under the range of temperature conditions specified in Tabie 1.
The difference between the temperature of the product circuiated through the pipeline for 1 h or more
and the average temperature of the backfill and the 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 8 -25 < AT < -15
5 12 -1IS < AT <SS
5 11 S < AT < +5
5 10 +5 < AT < +15
7 4 ) 8 - +15 < AT < +25
i 2 AT > +25

* This column should be filled out only if Option 1, 2, or § 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

k3 Tha ind:
J. u

1
1

L
3

yes
f yes, please specify the reason and inciude with Attachment 5. (If more than one test was
removed, specify each reason separately.)
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Sensitivity to Trapped Vapor
14. 0,9) Accorumg to the vendor, this system can be used even if trapped vapor is present in the

plpeune aunng a test. (lj' not excessive.)

() 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 resuits summarized in
Table 2. These tests were conducted at __30 _ psi with _/00 _ 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. AT Induced Leak Rate Measured Leak Rate
(°F) (gal/h) (gai/n)
1 -10.0 2.66 Fail
2 -10.0 0.00 Pass
3 -0.3 2.66 Fail

Performance Characteristics of the Instrumentation

17 Ca o L1 _ a1 S - PR T . UG SR A P R SRR SRS U | cead &~

10 Oldte DEIOW NE periormdncee CndrdceieristiCc Ol Uic primadry medsurcIneit SySLeIns) usea w
coliect the data. (Please specify the units, for exampie, galions, inches.)
Quamity Measured: Pressuyre (pqi) Yolume (ml) * Time

(sec)
Resolution: 01 0S5 001
Precision: 01 05 005
Accuracy: 03 10 0.01
Minimum Detectable Quantity: 01 10 001

nnnnnnn M ienanse ———e

I\CDPUIIDU 1 11T, — — —
Threshold is exceeded when the flow rate due to a leak exceeds __ /.5  gal/h.

Annlinatinm Af tha Quctarm
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17. This leak detection system | is intended to test pipeline systems that are associated with
underground storage tank facilities that contain p‘tr‘o‘leum or other chemicai products, that are
typicaily constructed of fibergiass or steei, and that typlcaiiy easure 2 in. in diameter and

200 ft or less in lengtn. The perrormance 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

° a mechanical line leak detector

() is present
(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 data collection for the testis _NA ___h

° the waiting time between the last dispensing of product through the pipeline system
and the start of data collection for the testis __0.21 h

° the total data collection time for the test is 0.07, 0.1 h (for pass or fail, respectively)

° the volume of the product in the pipeline system is less than twice the volume of the
product in the pipeline system used in the evaluation, unless a separate written
inctificatinn far tectino laroer nineline cvcteme ic nrecaentsd hv the manufacture
justification for testing larger pipeline systems is presented by the manufacturer,
concurred with by the evaluator, and attached to this evaluation as Attachment 8

- nlanca givn anu nthae limitatinne cnanifind ha tha vanmdae Ar Aatarminad diiring tha

hd plCabC ive a ly JUICTL 1Hativipn QPC\.IIICU UJ LtIT vVOIIUvUlL VUl JucicClliiiiiicu uuuus uie
AssaliinéiAneme CCLC CDE/MTIAT ATTANML CNT QO
evaluation: _SEF SPECIAI ATTACHMENT 8

Disciaimer: This test procedure oniy addresses the issue of the system’s abiliry to detect ieaks in
pipelines. It does not test the equipment for safety hazards or assess the operational functionaliry,
reliability, or maintainability of the equipment.

Attachments
Af}nr\ mont 1 _ Nacorrintinn nf tha Cuctam Fualnatad

tLaviiiiiviie 1 P A2 Y lPI.IUII vi v UJO\\«III isvaiuaivu
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 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 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
Qi wwi ILJ LAl Ulv vvdaludluiviie yvao ‘Jvl AVALIIVG u\'v\ll\-lllla U MW lJlVVV\lHlV ot/vvll wAa UJ VAEdw Awa A taaaNe
that the results presented above are those obtained during the evaluation

NI TN M AA dcrnct Dacanealh Taactitba

YY 1111411 1.2 iduz IVITUIWESL ROCSCALCIL TLISUILULT
(name of person performing evaiuation) (organization performing evaluation)

475 Vanllker Ranlevard

leionatiiea) letraat addrace)
Wighnawig) A\SuTeCy aGGTSss)

Oertnhar & 1005 Kancac City MO 64110

7 77

(date) (oity  ctate  7in)
(date) (city, state, zip)

(R16) 753-7600
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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 Evaiuated
System Name:_Veeder-Root Pressurized Line I eak Detector -

m:_Serieq 8484

(1

Version of Syst

AAnenss€nntesann Nam-n: Vanda-
vialiulaCluicl INdINC, — X CCLIC]

125 Pawder Forest Drive Past Office Rax 2003
,

{etraat nddaacc)

UL GUU‘CB;}

Cimchnrv OT NDANTN_ONN?

.lljjl\lllllJ\ll LS 1 AVIGIUNAVRIAUIVED]

{oity ctota ol Ao da)

\Vity, staiv, cip LOUC)

(203) 651-2700
I\'-L”.k.‘_._ mraeaale o)
WeiCpnone nuimocr)

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 (Pp) of 95% and a probability of
false alarm (Pg,) 0f 5%.

2. The estimated Pg, in this evaluation is _0 _ % and the estimated Py against a leak rate of 0.1
gal/h defined at a pipeline pressure of _45 _ psi (1.5 times the normal operating pressure) in
this evaluation is _J00 %. The system was actually tested at an average calibrated leak rate
of 0.092 gph (at 45 psi) and it detected 100 % of induced leaks.
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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 (I test after accounting for effects of thermals, if any)
() 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

0.05 _ (specify flow rate in gal’/h) in _I ___outof _1 __ tests (specify, for example, 1 out

of 2, 2 out of 3), Please give additional details, if necessary, in the cpace nro ,ldpd

22 28l ssal aaa 1 L.

Evaluation Approach

6. There
v

\ at a specia 1 soas 1:,.,,:1' a<:

\N) « at a prbldl LESL 1dCl1L y \U[)llUll 1)

() at one or more instrumented operational 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 was conducted on nonleaking pipeline(s) between _5/4/95 (date) and

5/23/95 (date). A description of the pipeline configuration used in the evaluation is given in
Attachment 3

Ancrvuonr nuuoctinne  And Q ifF Nntinn 1 D Ar § vone 1cnd

31 rveid unJllUIlJ o uwu 7 U VPLVIL 1, &y, Ul J WU KOCU.

8. The pipeline used in the evaluation was _/.5 _in. in diameter, _220 _ ft long and
constructed of _other (fibergliass, steel or other). (flexible piping of low bulk modulus)

9. A mechanical line leak detector
() was
(X) was not System has a 3 gal/h test mode, whose function
present in the pipeline system. replaces that of a mechanical leak detector.

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

1N Tha avaliiatinm wwae nnndiiatad An M smanu) ninalina cuctame ranging in diamatar

AV, A 11¢ Cvailuauivu ad LuIliluLvicu vl \liUuw llia ly} plpcu 1T o_yatc 115 laliglily 111 uiaiisiel
from in. to in., ranging in length from ft to ft, and
constructed of (specify materiais).
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data collection:

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

present in the majority of the pipeline systems used in the evaluation.

12.
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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. (If not excessive.)

() 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 __30 _ psi with _700 _ ml of vapor trapped in the
line at a pressure of O psi. The data and test conditions are reported in Attachment 6.
Tahla 2 Qummarv of tha Racnlte af Tranned Vanar Tocte
ACRUIIV Mo AJUiiissiaan J Wi VAV ANZNLVOU UMD VU AR uy..l\,u v utl\’l A VOVO
Test No. AT Induced Leak Rate Measured Leak Rate
(°F) (gal/h) (gal/h)
1 -10.0 0.0910 @ 45 psi Fail
2 -10.0 0.0 Pass
3 0.3 0.0 Pass
Performance Characteristics of the Instrumentation
16. State below the performance characteristic of the primary measurement system(s) used to
collect the data. (Please specity the units, for example, gallons, inches.)
Quantity Measured: Pressure (psi) Volume (ml) _Time
ICDI\\
ey )
Resolution: 01 0.3 0 01
Precision: 01 0s 005
Accuracy: 03 10 001
Minimum Detectabie Quantity: 01 10 001

Response Time: ===

Threshold is exceeded when the flow rate due to a leak exceeds __0.05 _ gal/h.
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 in. in diameter and
200 ft or less in length. The performance estimates are valid when:

® the system that was evaluated has not been substantially changed by subsequent
modifications
L the manufacturer’s instructions for using the system are followed
e a mechanical line leak detector
{\ ic nracont
\ l 0 lJl\rO\'ll‘v
(X) has been removed from the pipeline (Check both if appropriate.)
Bt ot~ ol P ek Tt} Pase 4 of §
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e the waiting time between the last delivery of product to the underground storage tank
ned thhn cbnwt AL dnta Anllaneine A eblhy o500 2o AT 4 L
ana tne start Of aata Couection 1or tne test is _/VA n

the wa ting time between the last spensmg of product through the pipeline system

and the start of data collection for the testis __/.7 h

the totai data coliection time for the test is .75, 1.25 h (for pass or fail, respectively)

° the volume of the product in the pipeline system is less than twice the volume of the
product in the pipeline system used in the evaluation, unless a 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.

L please give any other limitations specified by the vendor or determined during the
evaluation: _SEE SPECIATL ATTACHMENT 8

Disclaimer: This test procedure or1ly addresses the issue of the system’s abili

relzabzlzrv or mm_nrm,nnh:hrv m" rhp annmmn‘

Attachments

Attachment 1 - Description of the System Evaluated

Attachment 2 - Summary of the Performance of the Syste..m_ Evaluated

P POV o U Yr_._21

Attachment 3 - Summary of the Configuration of the Pipeline System(s) Used in the Evaluation

Attachment 4 - Data Sheet Summarlzmo Product Temperature Conditions 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 Resuits Used to Check the Relationship Supplied by

the Manufacturer for Combining Signal and Noise

Certification of Resulits

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.

William D_Glanz Midwest Research Institute

(name of person performing evaluation) (organization performing evaluation)

475 Volker Boulevard

(signature) (street address)
—Qctober 61995 Kansas City  MQ 64110
(date) (city, state, zip)

— o~ -~ o~

(B16) 753-7600

(tclcphonc number)
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Conducted Acco ng to EPA Test Procedures
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This form summarizes the results of an evaluation to determine whether the pipeEiine i1eax

3
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:
g
o
€
B
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detection syste escribed in Attachment 1 complies with federal regulations
for conducting an hourly test. The evaluation was conducted according to the United States
Environmental Protection Agency’s (EPA’s) evaluation procedure, specified in Standard Test
Procedures for E valuannq Leak Detection Methods: Pipeline Leak Detection Systems. The full

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 agen o make sure this form satisfies the requirements of these agencies.

riac ¢
state and ioCa agtiivivo

System Evaluated

Manufacturer Name: Veeder-Root

125 Powder Forest Drive, P.0. Box 2003

(street address)
Simsbury, CT 06070-2003

(city, state, zip code)

(203) 651-2700

(telephone number)

1. The performance of this system
(X meets or exceeds

£ N\ A b com oo
\ } UUCb not ineet

the federal standards established by the EPA regulation for hourly tests.

The EPA rcgulation for an hourly test requires that the system be capable of detecting a leak
as small as 3.0 gal/h with a probability of detection (Pp) of 95% and a probability of faise
alarm (PFA) of 5%.

2. The estimated Pg, in this evaluation is ___0_ % and the estimated P, against a leak rate of
3.0 gal/h defined at a pipeline pressure of 20 psi in this evaiuation is _100%,

Pipeline Leak Detection System - Results Form 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 pipeline is leaking.

5. This system declares a leak if the output of the measurement system exceeds a threshold of
1.88 gal/hr _(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.

LEvaluation 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 faciliry (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 simulatjon (,Ogtion 5)
pipelin

7. A total of 53 tests were conducted on nonleaking vaXkX¥) between 7/8/91 (date)
and _7/20/91 (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, __219 _ft long and
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. NA

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

Pipeline Leak Detection System - Results Form Page 2 of §



11. A mechanical line leak detector
() was NA
( ) 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: NA
()0t6h
()6tol12h
()12t024h
( )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 sumumarized 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 8 Q5<AT <-15§
5 10 -15<AT <-5
5 8 S<AT < +5
S 12 +S<AT < +15
4 8 +15<AT <425
1 2 AT > 25

“This column should be filled out only if Option 1,2, or § 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?
(% 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 System - Results Form Page 3 of §



Sensitivity to Trapped Vapor

14.

15.

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

() According to the vendor, this system should nor 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 _100 mj 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

Test No. AT Induced Leak Rate Measured Leak Rate
. (°F) (gal/h) _(gal/h)
L +9.99 2.94 gal/hr @ 10 psi  Fail
2 +6.23 2.91 gal/hr @ 10 p$i Fail
3 -6.07 2.8 gal/hr @ 10 ps Fail

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: Pressure (psi) Volume (ml) Time (sec)
Resolution: 0.1 0.5 0.01
Precision: 0.1 0.5 0.05
Accuracy: 0.3 1.0 0.01
Minimum Detectable Quantity: 0.1 1.0 0.01

Response Time: --- --- _—-
Threshold is exceeded when the flow rate due to a leak exceeds __ 1.88 gal/h.

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 in. in diameter
and 150 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)
A mechanical line leak detector is no longer needed because the CEI system
performs a 3.0 gph test every time dispensing stops.

Pipeline Leak Detection System - Results Form Paged 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 NA_h

« the waiting time between the last dispensing of product through the pipeline system
and the start of data collection for the testis __-27 _h

« the total data collection time for the test is ___.008 h

« the volume of the product in the pipeline is less than twice the volume of the product
in the pipeline system used 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 sysrem’s abiliry to detect leaks in
pipelines. It does not test the equipment for safery hazards or assess the operational
functionaliry, 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
Arttachment 4 - Data Sheet Summarizing Product Temperature Conditions Used in the Evaluati'on

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 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.

William D. Glauz Midwest Research Institute
( eof on perfarming uation) (organization performing evaluation)
(pame of popsoR pertymIng p) 125 Voiker Boulevard
y U 4
(signature) (street address)

8/07/91 ez Kansas City, MO 64110

(dat (city, state, zip)

e
2816) 753-7600

(telephone number)

Pipeline Leak Detection System - Results Form Page 5 of 5






Results of the Performance Evaluation
Conducted According to EPA Test Procedures

Pipel'ine 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

LR o Al AU

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 Pressurized Line Leak Detector, Series 8484

Version of System: ——

Manufacturer Name: Veeder-Root
125 Powder Forest Drive, P.0. Box 2003

Simsbury, CT 06070-2003
(203) 651-2700

(street address)

(city, state, zip code)

(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 (Pp) of 95% and a probability of
false alarm (Pg,) of 5%.

2. The estimated Pg, in this evaluation is __Q % and the estimated Py, against a leak rate of
0.1 gal/h defined at a pipeline pressure of 20 psi in this evaluation is _100 %.

Pipeline Leak Detection System - Results Form Page 1 of §



3. This system
(,xl) uses a preset threshold
( ) measures and reports the output quantity and compares it to
a prcdetermmed threshold

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)

ae sl o clanl i~

10 GCICXTIILHC whether the plpe line is 1ICaKing.

5. This system declares a leak if the output of the measurement system exceeds a threshold of
0.05 (specify flow rate in gal/h) in out of tests (specify, for example, |

out of 2, 2 out of 3). Please give addmonal details, if necessary, in the space provided.
After accounting for effects of thermals, if any.

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 (O ]pnon 5)
pipe
7. Aortal of _53 tests were conducted on nonleaking mnh((s) between _7/8/91 (date)

and __7/20/91 (date). A description of the pipeline configuration used in the evaluation is
given in Attachment 3.

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

8. The pipeline used in the evaluation was __2 in. in diameter, _219 _ ft long and
constructed of _fiberglass (fiberglass, steel, or other).

9. A mechanical line leak detector

() was System has a 3 gph test mode, whose function
(X) was not replaces that of a mechanical leak detector.

present in the pipeline system.

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

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

Pipeline Leak Detection System - Results Form Page 2 of 5



11. A mechanical line leak detector
() was
( ) was not NA
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:
()Oto6h
()6tol2h
()12t0o24h
( ) 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 hor
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 CF)”
1 2 AT <-25
4 8 25<AT <-15
S 11 -15<AT <-§
5 8 S<AT < +5
s 14 +5 < AT < +15
4 +15 < AT < +25
1 2 AT > 25

“This column should be filled out only if Opton 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 S. (If more than one test was
removed, specify each reason separately.)

Pipeline Leak Detection System - Results Form Page 3 of 5



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 atest.  (If not excessive)
( ) 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 __* _ psi with 100 __ ml of vapor trapped in the
line at a pressure of 0 psi. The data and test conditions are reported in Attachment 6.
* (approximately 1.5 times operating pressure)

Table 2. Summary of the Results of Trapped Vapor Tests

Test No. AT Induced Leak Rate Measured Leak Rate
CF) {gal/h) (gal/h)
1 +8,56 0.0 gal/hr PASS
2 +6.23 0.097 gph @ 40 psi FAIL
-10.18 0.099 gph @ 40 psi FAIL

Performance Characteristics of the Instrumentation

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

Quantity Measured: Pressure (psi) Volume (ml) Time (sec)
Resolution: ’ 0.1 0.5 0.01
Precision: 0.1 0.5 0.05
Accuracy: 0.3 1.0 0.01
Minimum Detectable Quantity: 0.1 1.0 0.01

Response Time: == - o=

Threshold is exceeded when the flow rate due to a leak exceeds 0.05 gal.

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 in. in diameter
and 200 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

. hani el
a mechanical line leak detector System has a 3 gph test mode, whose

( ) is present in function replaces that of a mechanical
(x) has been removed from 1ine leak detector.

the pipeline (check both if appropriate)

Pipeline Leak Detection System - Results Form Page 4 of 5



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

and the start of data ¢ollection for the e NA h

1c
I

* the waiting time between the last dispensing of product through the pipeline system
and the start of data collection forthe testis _2.5 _h

- the total data collection time for the testis__ 0.3 h

* the volume of the product in the pipeline system is less than twice the volume of the
product in the pipeline system used in the evaluation, unless a 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 addressecs the issue of the svsrem's abiliry to detect leaks in
pipelines. It does not test the equipment for safery hazards or assess the operational
SJunctionality, reliabiliry or maintainabiliry of the equipment.

Attachments

Attachment | - Description of the System Evaluated

Attachment 2 - Summary of the Performance of the System Evaluated

Artachment 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 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 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.

William D. Glauz Midwest Resarch Institute
(n of person performing gyaluaton) (organization performing evaluation)

Z: »; e S 425 Volker Boulevard
(signature) ’ (street address)

August 7, 1991 Kansas City, MO 64110
(date) (city, state, zip)

(816) 753-7600

(telephone number)

Pipeline Leak Detection System - Results Form Page S of 5






Results of the Performance Evaluation
Conducted According to EPA Test Procedures

Pipeline Leak Detection System
Used as an
Hourly 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:—Veeder-Root Pressurized Iine I eak Detector
Version of System:—Series 8494 | ine T eak Detector for TT.S-350/350R and T1.D-300

Manufacturer Name: _Veeder-Root

125 . Powder Forest Drive  Post Office Box 2003

(street address)

Simqhm'y7 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 an hourly line tightness test requires that the system be capable of
detecting a leak as small as 3.0 gal/h with a probability of detection (Pp) of 95% and a
probability of false alarm (Pg,) of 5%.

2. The estimated Pr, in this evaluation is _0 _ % and the estimated Pp, against a leak rate of 3.0
gal/h defined at a pipeline pressure of _10 _ psi in this evaluation is _100 _ %. The system
was actually tested at an average calibrated leak rate of 2.962 gph (at 10 psi) and it detected
100 _ % of induced leaks.

Pipeline Leak Detection System - Results Form (Hourly Test) 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
Adatarmine whathar the ninaline ic leakino
VUVIVLLILLLLIVY VViIVILIIVE ulwv tllljvllllv D lvul\lllb.

A Mhic oxvotans

“ 1D bybl.c i1
YU\ —ccqe o cimala ¢ace
{A) USES a Singic iesi
() 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

(specify flow rate in gal/h) in __1 out of _/ tests (specify, for example, 1 out
of 2, 2 out of 3). Please give additional details, if necessary, in the space provided.

Evaluation Approach
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 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 _57  tests was conducted on nonleaking pipeline(s) between _3/6/96 (date) and
3/14/96 (date). A description of the pipeline configuration used in the evaluation is given in
Attachment 3.

Answer questions 8 and 9 if Option 1, 2, or 5 was used
8 The pipeline used in the evaluation was _2.22  in. in diameter, _250  ft long and
Aotz ntbad AL LLawal oo [Eilhnaslacs octanl Awe ~elha)
COLDLLUCICU UL _JIUET Ziddy LULIDCL ELAdD, dLCCI UL vuict)
9. A mechanical line leak detector
() was
(X) was not System’s 3 gal/h test mode, being tested, is a function
present in the pipeline system. that replaces that of a mechanical leak detector.
Answer questions 10 and 11 if Option 3 or 4 was used.
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 System - Results Form (Hourly Test) 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
data collection:
()Oto6h
()6to12h (Not applicable)
()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 pipeline for 1 h or more
and the average temperature of the backfill and the 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.

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 10 S < AT < +5
5 12 +5 < AT < +15
4 g +15 < AT < +25
1 2 AT > +25

® This column should be filled out only if Option 1, 2, or 5§ was used.

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

2 e
= - i = = ¥
prior to the conduct of a test and the average temperature of the backfill and soil surrounding the pipe.

13. The induced leak rate and the test resuits used to estimate the performance of this system are
summarized in Attachment 5. Were any tests 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 System - Results Form (Hourly Test) Page 3 of 5



Sensitivity to Trapped Vapor

i4.

[y

A

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

SN A A el o ool 4kl ccrcbnmn cliniidd sant ho oo d € bnnnmnmnad vanmae 10 nragan " tha
( ) ACCOraing 1o e venuor, uiis SYSiC yniouia 1ot ve usea i1 uappcu vapor is present in tne
pipeline.

The sensitivity of this system to trapped vapor is indicated by the test results summarized in
Table 2. These tests were conducted at _20-25  psi with 100 ml of vapor trapped in t_he
line at a pressure of 0 psi. The data and test conditions are reported in Attachment 6. Tw
additional tests were performed with a large amount of vapor cc1dentlv placed in the hne

Although the system performed correctly, the results are not included in these forms as they
were not in accordance with the test protocol.

Table 2. Summary of the Results of Trapped Vapor Tests

Test No. AT Induced Leak Rate Measured Leak Rate
P (gal/h) (gal/h)
35 -10.6 0.00 Pass
36 -10.6 . 0.00 Pass
53 0.0 2.950 Fail

Performance Characteristics of the Instrumentation

State below the performance characteristic of the primary measurement system(s) used to
coliect the data. (Piease specify the units, for exampie, gailons, inches.)

Quantity Measured: Pressure (psi) Volume (ml) Time {sec)
Resolution: 0 1 0s 001
Precision: 0.1 0s 0.05
Accuracy: 013 10 001
Minimum Detectable Quantity: 01 10 4 01

Response Time: - - i
Threshold is exceeded when the flow rate due to a leak exceeds __ 2.5  gal/h.

Application of the System

i7.

Pipeline Leak Detection System - Results Form (Hourly Test) Page 4 o

b
typxcauy constructed of fiber gi‘ S Or steei, and that typ“‘iiy measure 2 in. in diamcter and
200 ft or less in length. The performance estimates are valid when:

e the system that was evaluated has not been substantially changed by subsequent
madificationg
11IVMILILIVALIVID

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

° a mechanical line leak detector

() is present
(X) has been removed from the pipeline (Check both if appropriate.)









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 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:—Veeder-Root Pressurized Iine [ eak Detector

Version of System:_Series 2494 1.ine Ieak Detector for TI.S-350/350R and 1.1 .D-300

Manufacturer Name:_Veeder-Roat

125 Powder Forest Drive Post Office Box 2003

(street address)

Simshury  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 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 (Pp) of 95% and a
probability of false alarm (Pg,) of 5%.

2. The estimated Pg, in this evaluationis _0 _ % and the estimated P, against a leak rate of 0.2
gal/h defined at a pipeline pressure of _3/ _psi (the normal operating pressure) in this
evaluation is 100 _ %. The system was actually tested at an average calibrated leak rate of
0.195 gph (at 31 psi) and it detected 100 _ % of induced leaks.

Pipeline Leak Detection System - Results Form (Monthly Monitoring Test) Page 1 of §



Criterion for Deciaring 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 (1 test after accounting for effects of thermals, if any)
(') uses a multiple-test sequence consisting of tests (specify number of tests
required) separated by hours (specify the time interval between tests) to determine
whethar the nineline ig leaking
whether the pipeline is leaking
g Thic cuctam Adanrlarac a laal if tha Aantnnt Af tha maacniramant cuctam avraande a thrachnald AF
o FRIIN] Dybl\/lll uLviaivo a 1van 11 uiv Uulyul VUl Uiy uavasui viuvii o.yau/ul CALLLAUD a ullWwiilviu vl
n 17 famanifu flaw: erata 1m gal /) 1. 7 At ~F 7 tncte fonmnnify FAe avaomenla 1 Aae
U.1/ \bl)Cblly LIUW l1alv 11l sallll} 1 Vi vuL viL 4 oo \opc\.u_y, 1Ul T, 1 llJlC, 1 Out
AL D e AL DN Dlanca aivre adAdieinanl dotnile € cannaccnme: 10 dlan connnn w211
Ul £, 2 0UuL vl J) ricadc give auldiiiviial uciaily, 11 llCLCbbdly, 1 uic bpdbc plUVlUUU.
Evaluation Approach
6 There are five options for collecting the data used in evaluating the performance of this
cuctam Thic cvetam wac avalnatad
QJOL\.«III. 41110 Oyo\.\/lll vwao vvailuailvu
(Y at a eananial tact Fanility MNntinn 1)
) at a bl}cbldl oot ld\/lllly \UpllUll 1)
£\ nt Aamn e remnen teacbzesiiae b ad e timamnl encl, Lo 210600 /Mns: e DN
{ ) 4l UILIC Ul VLT HdUULICINCU UpcldllUlldl LdlIK LdCLIILICY \U[JUU 12)
() 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 experimentaiiy validated computer simuiation (Option 5).
7. A total of _53  tests was conducted on nonieaking pipeline(s) between _3/6/96 (date) and

3/14/96 (date). A description of the pipeline configuration used in the evaluation is given in
Attachment 3.

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

8. The pipeline used in the evaluation was _2.22  in. in diameter, _250 ft long and
constructed of _fiberglass (fiberglass, steel or other).

9. A mechanical line leak detector
{ ) wag
() was
(Y) wac nnt Cuvetom haec 2 2 anl/h toct mnds vohner Ainctinn
\I\/ wao 1iuvnr U)’Jlbl't nuo u v 6“1«/" tCOL rivuc, rwiivoco Julll-bl-l.lllo
neacant 1m tha ninalina cuctam vomlanoe that Af 2 syanrbhaninnl loals dotontar
pleCllt 111 uIc plpCllllC DyDlClll. L[Iluh S Lriut UJ u rmicornaniicur tecun ucicoLur

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

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 (specity materials).

Pipeline Leak Detection System - Results Form (Monthly Monitoring Test) Page 2 of §
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Sensitivity to Trapped Vapor

14.

15.

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

pipeline.

The sensitivity of this system to trapped vapor is indicated oy the test resuits summarized in
Table 2. These tests were conducted at psi with _f00 _ mi of vapor trappeu 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

Test No. AT Induced Leak Rate Measured Leak Rate
°F (gal/h) (gal/h)
35 -10.6 0.194 @ 31 psi Fail
36 -10.6 0.0 Pass
53 0.0 0.0 Pass

Performance Characteristics of the Instrumentation

16.

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

Quantity Measured: Pressure (psi) Volume (ml) Time (sec)
Resolution: Q.1 Qs 001

Precision: 01 0Ss 008

Accuracy: 03 iQ 001
Minimum Detectable Quantity: 0.1 10 0.01

Resnonse Time: _ — - R

ATSPUISE 222220,
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Disclaimer: Th m’s ability to detect leaks in
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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

)

) o n ] ~ | o

Attachment 4 - Data Sheet Summarizing Product Temperature Conditions 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
o1 AV ¢ o, . . £ Vo ) TR L Y o IR Rt B N SR
tne anuracwurer 1or Lomoining Signadl ana INOIse

I certify 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

William D Glauz Midwest Research Institute
Y IR JUSIUUR. SR, FUUPS SR Y lacoanimratinm o Fncnion s ava liintinea)
(name Ol person periorming cvaiuaiion) (Organizauon perioriming cvaiuauorn)

/1,

S, N Y
NS SOA, [P A — 425 Volker Boulevard

L -
gignalure) ( \ (street address)

May 8 1996 Kansas City _MQ 64110

(date) (city, state, zip)

(816) 753-7600

(telephone 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 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: Veeder-Root Pressurized Tine 1 eak Detector

Version of System:—Series 8494 ] ine I eak Detectar for TT.S-350/350R and 1.1.D-300

Manufacturer Name:_Veeder-Root

125 Powder Forest Drive Post Office Box 2003

(street address)

Simch11ry7 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 (Pp) of 95% and a probability of
false alarm (Pgy) of 5%.

2. The estimated Pg, in this evaluation is _0 _ % and the estimated Pp, against a leak rate of 0.1
gal/h defined at a pipeline pressure of _45 psi (1.5 times the normal operating pressure) in
this evaluation is _J/00_ _ %. The system was actually tested at an average calibrated leak rate
of 0.096_ gph (at 45 psi) and it detected _100 % of the induced leaks.

Pipeline Leak Detection System - Results Form (Line Tightness Test) 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 (1 test after accounting for effects of thermals, if any)
() 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
0.09  (specity flow rate in gal/h) in _/ out of _/ tests (specity, for example, 1 out
of 2, 2 out of 3). Please give additional details, if necessary, 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 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 was conducted on nonleaking pipeline(s) between _6/25/96 (date) and
7/5/96 (date). A description of the pipeline configuration used in the evaluation is given in
Attachment 3.

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

8. The pipeline used in the evaluation was _2.22 _ in. in diameter, _249  ft long and
constructed of _fiberglass (fiberglass, steel or other).

9. A mechanical line leak detector
() was
(X) was not System has a 3 gal/h test mode, whose function
present in the pipeline system. replaces that of a mechanical leak detector.

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

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 (specity materials).

Pipeline Leak Detection System - Results Form (Line Tightness Test) Page 2 of §
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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:
()Oto6h
()6to12h (Not applicable)
()12t024h

() 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 the 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 8 25 < AT < -15
5 10 -15S < AT < -5
5 10 -5 < AT < +5
5 10 +5 < AT < +15
4 8 +15 < AT < +2§
1 2 AT > +25

® This column should be filled out only if Option 1, 2, or 5 was used.
b 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 tests removed from the data set?
(X) no
() yes

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

Pipeline Leak Detection System - Results Form (Line Tightness Test) Page 3 of §



Sensitivity to Trapped Vapor

14.

15.

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

() 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 __38  psi with _/00 _ 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. AT Induced Leak Rate Measured Leak Rate
°F) (gal/h) (gal/h)
35 -11.9 0.095 at 45 psi Fail
36 -11.9 0.0 Pass
53 -0.7 0.095 at 45 psi Fail

Performance Characteristics of the Instrumentation

16.

State below the performance characteristic of the primary measurement system(s) used to
collect the data. (Please specity the units, for example, gallons, inches.)

Quantity Measured: Pressure (psi) Volume (ml) Time (sec)
Resolution: Q.1 Qs Q.01
Precision: 01 0S8 005
Accuracy: 013 10 001
Minimum Detectable Quantity: 0.1 10 0.01

Response Time: - i S
Threshold is exceeded when the flow rate due to a leak exceeds __0.09  gal/h.

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 in. in diameter and
200 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

° a mechanical line leak detector

() is present
(X) has been removed from the pipeline (Check both if appropriate.)

Pipeline Leak Detection System - Results Form (Line Tightness Test) Page 4 of §



(] the waiting time between the last delivery of product to the underground storage tank
and the start of data collection for the testis _NA ___h

° the waiting time between the last dispensing of product through the pipeline system
and the start of data collection for the testis __2.0 _h

° the total data collection time for the test is 0.53, 0.80 h (for pass or fail, respectively)

(] the volume of the product in the pipeline system is less than twice the volume of the
product in the pipeline system used in the evaluation, unless a 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 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 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 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.

William D Glanz Midwest Research Institute
(name of person performing cvaluation) (organization performing evaluation)

/ .

Sy .
/’l )r //% A G 425 Valker Boulevard
(signature) (strect address)

Qpptemher 131996

(date) (city, state, zip)

(816) 753-7600

(telephone number)

Pipeline Leak Detection System - Results Form (Line Tightness Test) Page 5 of 5



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

Headquarters

Veeder-Root Company

125 Powder Forest Drive

Simsbury, CT 06070-2003 U.S.A.

860-651-2700 FAX: (860) 651-2719 TECH SUPPORT (860) 651-2753

England

Veeder-Root Environmental Systems Limited
Hydrex House, Garden Road

Richmond, Surrey TW9 4N RENGLAND
44-181-392-1355

Brazil

Veeder-Root do BRASIL
Rua ado Benatti, 92

Caixa Postal 8343

01051 Sao Paulo BRAZIL
55-11-861-2155

Germany

Veeder-Root GmbH
Uhlandstrasse 49

D-78554 Aldingen GERMANY
49 (0)7424 1400

France

Veeder-Root SARL

ZI des Mardelles

94-106 rue Blaise Pascal

93600 Aulnay-sous-Bois FRANCE
33 (0)1 4879 5599

Canada

Veeder-Root Canada

151 Superior Boulevard, Suite 24
Mississauga, Ontario, L5T 2L1 CANADA
905-670-2755

Singapore

Veeder-Root Singapore

#246 Mac Pherson Road

#08-01 Betime Building

348578 SINGAPORE

011 + 65 7459265 FAX: 011 + 65746 179

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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