
This is a generalized specification for electrical leak location methods and may be modified by the user. Upon request, Penteco, Inc. will review your specific application and recommend changes to the specification as needed.  Contact Penteco to speak with our ELL Specialist at (780) 670-0108 or ell@penteco.ca.

GEOMEMBRANE ELECTRICAL LEAK LOCATION (ELL) TESTING 
PART 1
GENERAL

1.1
SCOPE
A.
This specification covers all electrical leak location testing methods for all types of liner cross sections and configurations. Section 3 is used to determine the project-specific method(s) to be used. Sections 4 and 5 cover site preparation and testing support requirements for exposed and covered geomembrane testing, respectively. 
B.
The geomembrane being tested must be underlain by a semi conductive layer such as soil, water, or a sufficiently conductive geosynthetic product. 
C.
Geomembranes may be tested while exposed or covered (or both) and multiple geomembrane layers must be tested in a prescribed testing sequence in order to test more than the topmost geomembrane. Unless otherwise stated in the project documents, only the primary geomembrane is to be tested (if applicable) and it shall be tested after cover material placement (if applicable).

D.
The CLIENT is defined here as the organization hiring the ELL Contractor and may be the Owner, Engineer, CQA Organization, General Contractor, or Geomembrane Installer.
1.2
RELATED SECTIONS

A.
Section XXXXX – ______________

1.3
REFERENCES

A.
ASTM D6747 – Standard Guide for Selection of Techniques for Electrical Leak Location of Leaks in Geomembranes 
B.
ASTM D7002 – Standard Practices for Locating Leak on Exposed Geomembranes Using  the Water Puddle Method 
C.
ASTM D7953 – Standard Practice for Electrical Leak Location on Exposed Geomembranes Using the Arc Testing Method 
D.
ASTM D7240 – Standard Practice for Electrical Leak Location using Geomembranes with an Insulating Layer in Intimate Contact with a Conductive Layer via Electrical Capacitance Technique (Conductive-Backed Geomembrane Spark Test) 
E.
ASTM D8265 – Standard Practices for Electrical Methods for Mapping Leaks in Installed Geomembranes 
1.4
INFORMATION REQUIRED
A.
The ELL Contractor shall be provided with drawings showing:

1.
All layers constituting the lining system and details of all liner penetrations. 

2.
Plan of the survey area.

3.
Peripheral details, including welds to adjacent lining systems.

4.
Structures and obstructions above the liner.

5.
Electrical equipment above the geomembrane.

1.5
SUBMITTALS AND COMMUNICATIONS
A.
Prior to commencement of the electrical leak location survey, the ELL Contractor shall submit a Work Plan to the CLIENT.  The ELL Work Plan shall include:

1.
A Statement of Qualifications meeting the requirements of Section 2.1, Paragraph A.
2.
Description of the proposed survey method, procedures, site preparations, estimated duration of survey, and quality control and functionality testing procedures.

3.
A list of number and types of defects located for the three qualifying projects of the supervising ELL technician or documentation of the ELL operator certification for said technician with a description of the certification program that meets or exceeds the requirements of Section 2.1, Paragraph A.
4.
Sample final report(s) of the method(s) to be used for this project.
B.
If applicable, the ELL Contractor shall provide a wire layout and wire specification for any permanent electrodes to the CLIENT prior to the installation of the geomembrane.
C.
The CLIENT shall provide the ELL Contractor with a construction and testing schedule.

D.
If functionality testing indicates poor detection sensitivity upon initiating the ELL test, the ELL Contractor shall notify the CLIENT, who shall notify the certifying Engineer, before proceeding with testing.
E.
Prior to the demobilization of the survey personnel from the site, the ELL Contractor shall submit a list of locations of the leaks detected to the CLIENT.

F.
The ELL Contractor shall submit a letter report documenting the field work and results of the survey(s) to the CLIENT within fourteen (14) days after completion of the testing.

PART 2
QUALIFICATIONS

2.1
ELECTRICAL LEAK LOCATION CONTRACTOR AND SUPERVISOR QUALIFICATIONS

A.
The ELL Contractor shall have experience in conducting electrical leak location surveys of the proposed method including having tested a minimum of 5,000,000 square feet of the proposed survey method(s) on at least five projects.  In addition, the leak location survey shall be supervised by a professional or technician with a minimum of 2,000,000 square feet of electrical leak location testing experience using the proposed method on at least three projects. A qualified ELL Contractor is TRI Environmental, Inc. (512) 263-5944.  

PART 3
METHOD SELECTION
3.1
EXPOSED GEOMEMBRANE TESTING
A.
If the geomembrane can be safely traversed in the presence of water, then the water puddle method (ASTM D7002) shall be used. Slopes as steep as 3H:1V can be safely traversed in the presence of water only if the geomembrane is textured. 
B.
If the geomembrane cannot be safely traversed in the presence of water, or if water applied during testing would flow outside of the testing area and create a conductive path to ground, then the arc testing method (ASTM D7953) shall be used.

C.
If conductive-backed geomembrane geomembrane is being tested, then the ELL Contractor may be the Geomembrane Installer and the spark testing method (ASTM D7240) may be used. If any method other than the spark testing method is to be performed on the conductive-backed geomembrane, then the product must be installed as an “electrically isolated conductive-backed geomembrane installation” as defined by ASTM D7240. 
3.2
COVERED GEOMEMBRANE TESTING
A.
The dipole method shall be performed in accordance with ASTM D8265 as follows: 
1.
A dipole measuring at least three meters shall be used, as long as the survey area measures at least 3 meters wide by 15 meters long. Otherwise, a smaller dipole may be used. 

2. 
For geomembranes covered with earthen material(s), the cover material depth shall not exceed three meters.

3.
For geomembranes covered with liquid, the liquid depth shall not exceed one meter. In order to test the side slopes of double-lined ponds deeper than one meter, the water level can be systematically raised to enable side slope testing.

4.
Data acquisition shall be GPS-based and a voltage map of the recorded dipole measurements shall be generated in three dimensions with appropriate contour intervals and colored voltage ranges.
PART 4
EXPOSED GEOMEMBRANE TESTING 
4.1
GENERAL 
A.
The CLIENT is responsible for ensuring that permanent electrodes are installed, if required.

B.
The CLIENT is responsible for ensuring that the survey area is properly prepared for testing as detailed in Sections 4.2 and 4.3, as applicable.
4.2
WATER PUDDLE METHOD
A.
The survey area must be relatively clean and dry. Any objects such as sand bags sitting on top of the geomembrane must be removed for testing. Any standing water must be removed.
B.
The CLIENT is responsible for providing testing support as follows:

1.
A water truck and driver must be provided in order to supply approximately 500 gallons per acre of survey area of relatively clean water at a minimum pressure of ~35 psi. Dirty water sources may require an inline filter. 
2.
A series of hoses must be provided for each water puddle operator, long enough to reach from the water truck to the furthest part of the survey area. ¾” garden hoses are typically used, as long as the distance is not too large to maintain sufficient pressure.
3.
One to two laborers per water lance operator must be provided to assist with movement of the hoses, depending on the length of hose. 

4.3
ARC OR SPARK TESTING METHOD
A.
The survey area must be relatively clean and very dry. Any objects such as sand bags sitting on top of the geomembrane must be removed for testing. The geomembrane may require the application of a blower if any moisture is present.
B.
If the geomembrane cannot be traversed safely without support, such as steep slopes and/or vertical walls, the CLIENT is responsible for providing safe means of accessing the surface of the geomembrane while holding equipment with both hands. For slopes, this may consist of a climbing harness with a support rope and labor support to hold and move the rope. For vertical walls, this may consist of a mechanical lift. 
4.4
REPAIRS
A.
Leaks detected during the ELL survey shall be repaired by the Geomembrane Installer at no additional cost to the OWNER and the repairs shall be tested per the geomembrane specification for repair patches.
PART 5
COVERED GEOMEMBRANE TESTING 
4.1
SITE PREPARATION 

A.
The CLIENT is responsible for preparing the survey area for the electrical leak location survey as follows:

1.
Install any necessary electrodes.

2.
Coordinate with the ELL Contractor to provide an electrically isolated survey area. This usually entails placing cover material short of the liner termination(s) so that clean, dry geosynthetics are visible around the entire testing area. The isolation trench should be at least 1’ wide. 

3.
Ensure that the survey area has been subject to sufficient water in order to cause hydraulic head of approximately one inch over the geomembrane throughout the survey area prior to testing. This may require watering materials as they are placed over the geomembrane. 
4.2
TESTING SUPPORT 

A.
The CLIENT is responsible for providing support for the electrical leak location survey as follows:

1.
Provide water, water truck and driver, and wet the survey area prior to and potentially during the dipole survey, as deemed necessary by the ELL Contractor.
2.
The functionality testing procedures require excavating the cover material down to the surface of the geomembrane to place the artificial leak.  A backhoe and/or hand labor with shovel are required, as appropriate, to excavate the cover soils down to the geomembrane.  The excavation must be backfilled after artificial leak placement. After testing, the artificial leak must be excavated and the excavation backfilled appropriately, including patching any intervening geotextiles.
3.
Excavate and expose any anomaly locations requiring investigation. Clean off and dry any leaks uncovered. 

4.3
REPAIRS
A.
Leaks detected during the ELL survey shall be repaired by the Geomembrane Installer at no additional cost to the OWNER and the repairs shall be tested per the geomembrane specification for repair patches.
END OF SECTION
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