Resuits of Third Party Standard Evaluation
Cable Sensor Liquid Contact Product Detectors

This form documents the performance of the cable sensor liquid contact leak detection system described below.
The avaluation was conductad by the equipment manufacturer or a consuitant to the manutacturer according to the
Third Party Procedures developed according 1o the U.S. EPA’s “Standard Test Procedure for Evaluating Leak
Detection Methods: Liquid-Phase Out-oi-Tank Product Deteciors."!

Tank owners using this ieak detection system should keep this form on file to prove compliance with the federal
reguiations. Tank owners should check with state and local agencies to verily that this form satisties their
requirements.

Method Description

{street address)

Menio Park CA  94025-1164 (415)361-3333
(city) (state) (2ip) (phone)

Detector output type: _X__Quantitative
Detector operating principle: _X__Electrical Conductivity Capacitance Change

—Interface Probe ___Product Permeable ___Product Soluble ___Thermai Conductivity
Other

Detector sampling frequency: Intermittent __X__Continuous
Evaluation Results

The detector described above was tested for its ability to detect test liquids in contact with the cable sensor. The
following parameters were determined:

+ Detection Accuracy - The measure of sensor response to the presence of liquids.

« Bias - Whether the method consistently over-estimates or under-estimates leak location. Not applicable to
qualitative deteciors.

« Detection Length - The length of cable in contact with liquid, when the sensor is activated.
« Response Time - Amount of time the detector must be exposed 10 liquid before it responds.

 Recovery Time - Amount of time that passes before the detector retums 1o its baseline reading after the test
liquid is removed.

+ Lower Detection Limit - The smallest liquid concentration that the detector can reiiably detect.

« Maximum Effective Range (MER) - The longest length of sensor cabies that can be connected to form a leak
detection network,

« Precision - Agreement between muitiple measurements of the leak location. Not applicable to qualitative
detectors.

= Product Actlivation Height - The height of liquid to cause sensor activation.

« Relative Accuracy - A statistical term defining the percent difference between the measured vakies and the
reference values.

- Specificity - indicates the level of response, of the detector, to several different liquids.
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Liquid Contact Product Detector_TraceTek TTDMAlarm and Location Module

Version with TTS5000 Fuel Sensing Cable

Evaluation Results (continued)

> Compiled Test Results for Quantitative Detector
Sensor Cable Maximum Effective Range (MER):__5000 ft (1524 m)

Test Product Flow Rate: +
Product Response
Detection Activation Detection Time Recovery
Accuracy Helght Length at a Flow Rate of Time
% %
Accuracy and
Response Time Product Flow was
stopped after
Regular Unleaded
Commercial Gasaline sensar cable was
-| 16 tests at each length) covered.
1/3 MER Cable Test 100% 074cm 12 in 12.02 + 1.64 min amnig:blo
Length_1667 & {0.29 in) ~ {30.5cm) ’ )
2/3 MER Cable Test 0.74 cm 12in . not
Length_3334 ft 100% (0.29 in) (30.5 cm) 9.18+3.20 min | applicable
MER Gabie Test 100% 0.74 cm o 12in 7.51 £ 1.60 min app?lg:mle
Length_S000 ft (0.29 in) (30.5 cm) ' )
M
Lower Detection
Limit @ MER not
. 0.74 cm ** 4in .
n Gasoline 100% 0.29 in) (10 cm) 11.33 £ 1.82 min | appiicable
— S —
W{E l Toul
[100.0%]" not
Synthetic Fuel 100% 0.74cm 12in 12.60 £ 1.42 min | applicable
(0.29 in) {30.5 cm)
[100.0%]*
Diesel Fuel - 100% 0.74 cm 12in 106.77 £ 10.19 not
{0.29 in) (30.5 cm) min___
[100.0%]"
Home Heating Oil #2 100% 0.74 cm 12in 93.42 £ 20.72 not
(0.29 in) (305 cm) min spplicable__
Water 0% not not not not
applicable applicable applicable | apolicable |

*Specificity Reterence: Regular Unieaded Commarcial Gasoline
** Product Flow was stopped aiter 4.0 in (10 cm) of sensor cable was covered.

P e f’:w%/
(signahxe)  / (date)
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Liquid Contact Product Detector_TraceTek TTDM Alarm and Location Module
Version _with TTS000 Fuel SensingCable
Evaluation Resuits (continued)

> Compiled Test Resuits for Product Location Measurements.

Cable Test Length Cable Test Length Cable Test Length
(1/3 MER) {(2/3 MER) {MER)
Product focation
Accuracy Reguiar Unieaded
Commercial Gasoline
{6 tests at each tength)
Average Observed Value 1663 ft 3331 #t 4997 it
Standard Deviation tift 2t 3t
Flelatlu Accuracy (%) 0.22 0.10 0.10
Coefficlent of Variation 0.05 0.05 0.05
(%)
Blas (%) -0.47 -0.05 -0.04
e e |
Speciticity (%) @ MER
(3 tests for each liquid)
{Average Observed : [100.0]°*
| Synthetic Fuel Value) 4995+21t
Diesei Fuel werage Observed [100.0]*
Value) 4996 + 1 #t
Home Heating Oil #2 {Average Observed [100.0]°
Value) 4997 + 0 ft
Water No Response .

* Speciticity Reference: Ragular Unleaded Commarcial Gasollne

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

Certification of Resuits

| certify that the cable sensor liquid contact product detector was operated according to the vendor's instructions
and that the evaluation was periormed according to the Third Party Procedures developed according to the U.S.
EPA's “Standard Test Procedure for Evaluating Leak Detection Methods: Liquid-Phase Out-of-Tank Product
Detectors.”! | also certify that the results presenied above are those obtained during the evaluation.

—Marc Portnoff

{printed name)

(signature)

—December 20,1995

(date)

Liquid Contact Product Detector - Results Form

{organization performing evaiuation)

-l

(city, state, zip)

412 268-3495
{phone number)

** Consuitant to the Manufacturer

Page3otS



Varsion with TT5000 Fuei Sensing Cable

At the request of TraceTek an additional set of specificity tests were performed with Jet A Fuel.
The results are tabulated beiow.

Evaluation Resuits (added Jet A Fuel tests)
Sensor Cable Maximum Eﬁective Hange (MEH] D000 ft (1524 m}

Test Product Flow Rate:
Activatl Time
on
\- Detection : Detection Recovery

e S 1 LN - ] 0128 gally

Wﬂl s ¢ h liguid)
' [100.0%]* not
Jet A Fuel 100% 0.74cm 12in 55.01 £+ 3.25 min | appiicable

Jet A Fuel €m"g:g;“md [t00.01

* Specificity Referonce: Reguiar Unleaded Commaercial Gasoline

Shene i) _December 20,1995
(signature) //’5 (date)
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Test Procedures for Third Party Evaluation of Leak Detection Methods:
Cable Sensor Liquid Contact Leak Detection Systems

Subject: TraceTek TTDM Alarm and Location Module with
- TTS5000 Fuel Sensing Cable

Date: - December 20, 1995

Carnegie Mellon Research Insttute evaluated the above TraceTek system according to the
following test protocol:

CMRI TEST PROCEDURES: Test Procedures for Third Party Evaluation of Leak Detection
Methods: Point Sensor Liquid Contact Leak Detection Systems, Carnegie Mellon Research
Institute, Final Report, November 11, 1991.

The procedure was modified so that fresh test liquids were used for each test.
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- CARNEGIE Advanced Devices and Materials

MELLON

RESEARCH 700 Technology Drive, Box 2850
INSTITUTE Pittsburgh, PA 15230-2850 USA
i.[ division of C.!mm University

Carnegic Mellon Research Institute (CMRI) was selected by Raychem Corporation,
TraceTek Products Group, to evaluate its Underground Storage Tank Leak Detection
Monitoring System. Their system, listed below, was evaluated using an EPA
approved equivalent test protocol.

The TraceTek equipment was properly set up, calibrated, and maintained, according
to written instructions provided by TraceTek and as required by the test protocols.

TraceTek TTDM Alarm and Location Module with:

TT5000 Fuel Sensing Cable , 'Liquid-Contact Protocol

-

LIQUID-CONTACT TESTING: November 1991, Equivalent test procedure for
evaluating leak detection methods for Cable Sensor Liquid Contact product

detcctors [Carncgm Mcllon Resca:cb Insumte Wmm

———_Marc Portnoff *

(printed name) (otgamzanon performing evaluauon)
Ve Tt _Pintsburgh, PA_ 15230 _

(signature) f (city, state, zip)

—December 20,1995 412 - 268 - 3495

(date) (phone number)

* Consultant to the Manufacturer



