INTERNATIONAL LEAK DETECTION:  ELECTRIC FIELD VECTOR MAPPING
International Leak Detection's (ILD®) Electric Field Vector Mapping (EFVM®) is a integrity test system that enables locating of moisture infiltration points through horizontal membrane applications such as green roofs, plaza decks, and containment liners.  EFVM may be used with protected and conventional membrane assemblies. It is compatible with vegetated, ballasted, and paver-protected roof decks.
ILD's patented Vector Mapping Grid (VMG) is used underneath the membrane over non-conductive substrates such as wood, unreinforced concrete, precast hollow core planks, cellular lightweight concrete, and rigid foam insulation in order to provide a path for the EFVM test charge utilized in locating and isolating membrane leaks.  The Vector screen or grid is not required when the membrane is placed directly on a reinforced concrete slab or on a substrate board directly over a metal deck.  As EFVM relies on the membrane to serve as a non-conductive insulator, membranes with conductive components like carbon black (such as EPDM) are not suitable for EFVM installations.
International Leak Detection (ILD) by email at info@leak-detection.com or by telephone at (866) 282-5325.
ILD® and EFVM® are registered trademarks of International Leak Detection Ltd.
SECTION 07 72 73 ‑ MEMBRANE LEAK DETECTION SYSTEM
PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

Adjust paragraph below to correspond to actual document titles incorporated in the Contract.

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

Specifier:  Edit paragraph and subparagraphs below to correspond to components required for this Project.  Add entries where additional components are required.
A. Section Includes:  [Roofing] [Waterproofing] membrane leak detection system, including the following:

1. Detection system conductor cable and accessories.

Specifier:  Include Vector Mapping Grid (VMG) measurement grid when membrane substrate is non-conductive; consult manufacturer for requirements.

2. Measurement grid for leak detection system.

3. Leak detection testing of installed membrane.

B. Related Sections
Specifier:  This paragraph and subparagraphs are optional.  If retaining, edit and coordinate list of sections below to correspond to Project requirements.

1. Division 01 Sections "Quality Requirements" for general requirements for testing and inspection.
2. Division 07 membrane roofing section for coordination and quality assurance provisions.

3. Division 32 Section "Vegetative Roofing Assemblies" for vegetative roof growing media assemblies and irrigation system.
1.3 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Integrate layout of membrane leak detection test system with rooftop structures and equipment and roof penetrations for building utilities and services.
2. Coordinate membrane leak detection system with work of other Sections.

Specifier:  A preinstallation meeting is advisable as a means of making sure that all parties understand the coordination required between the installation of the roofing/waterproofing membrane and the integrity test system components.
B. Preinstallation Meetings: Conduct preinstallation meeting in coordination with the [roofing] [waterproofing] preinstallation conference to verify project requirements, manufacturer’s installation instructions, and coordination with installation requirements for roof membrane system [, vegetative roof assemblies] [and] [pavers] [ballast].
1.4 ACTION SUBMITTALS

Specifier:  Action submittals require responsive action by A/E or Owner.
A. Product Data:  For each type of product required for a complete leak detection system.
B. Shop Drawings:  Showing the following.

1. Diagram of proposed system showing complete test area, rooftop structures and equipment, and roof penetrations for building utilities and services.  Show location of the leak detection system test conductor cable [, measurement grid], and connection boxes.
1.5 INFORMATIONAL SUBMITTALS

Specifier:  Informational submittals require review, but not response, by A/E or Owner.

A. Qualifications:  For manufacturer and installing and testing firm.

B. Field Quality Control Reports:  Digital drawings, digital photographic documentation, and written report detailing location and nature of membrane breaches, defects found, and verification of corrective actions taken.

1.6 CLOSEOUT SUBMITTALS

A. Record Drawings:  Digital drawings, photographic documentation, and written report detailing installed location of components of membrane integrity test system.

1.7 QUALITY ASSURANCE

A. Manufacturer's Qualifications:  Manufacturer of membrane leak detection systems with minimum [ten] year record of satisfactory manufacturing and support of installed systems comparable to system required as Work of this Section.
Specifier:  International Leak Detection maintains a network of certified installation and testing firms.

B. Installing and Testing Firm Qualifications:  Approved or certified by membrane leak detection system manufacturer, with minimum five year record of satisfactory experience.
1.8 CORRECTION PERIOD SERVICES

Specifier:  Below requirement is based on AIA Document A201 requirement for period for correction of Work.  Modify if Conditions of the Contract stipulate different correction, guaranty, or warranty provisions.  Consult with International Leak Detection regarding available warranty and extended correction period services.
A. Perform field quality control testing at end of [one] year period for correction of Work.

1. Repair defects in membrane and retest to demonstrate membrane integrity.

2. Submit test and retest reports.
PART 2 -  PRODUCTS

2.1 MANUFACTURERS

A. Basis-of-Design Manufacturer:  Subject to compliance with requirements, provide membrane integrity test system and service by International Leak Detection (ILD), (866) 282-LEAK, ((866) 282-5325), info@leak-detection.com [or comparable system and service from a single manufacturer approved by Architect prior to bidding], with the following characteristics.
2.2 SYSTEM DESCRIPTION
A. Membrane Leak Detection System:  Conductor cable, placed on top of membrane, delivering direct current tension to membrane surface, enabling inspection and isolation of points of moisture infiltration through membrane to conductive substrate under membrane.

Specifier:  Retain "Measurement Grid" subparagraph below when installing membrane leak detection system over non-conductive deck.  
1. Measurement Grid:  Highly conductive stainless steel wire measurement grid located under membrane and above non-conductive membrane substrate, connected through contact plate and cable to connection box accepting applied low-voltage charge from portable pulse generator.
2.3 MATERIALS
A. Conductor Cable:  Nine strands of 0.06 inch (1.5 mm) diameter highly-conductive stainless steel wire interwoven with braided polyethylene strands, placed on weather side of membrane:
1. Basis of Design Product:  International Leak Detection, Vector-9 Conductor Wire.

Specifier:  Retain one of the following option "Measurement Grid" paragraphs when placing system on non-conductive membrane substrate.  Select stainless steel measurement grid in following paragraph when measurement grid is being placed beneath fully-adhered membranes.
B. Measurement Grid:  Highly conductive, corrosion resistant, geometrically stable mesh placed between membrane and protected building components.
1. Stainless steel grid:  2 by 2 inch (50 by 50 mm) screen mesh in 47 inch by 160 foot (1.2 by 50 m) rolls.
a. Basis of Design Product:  International Leak Detection, Vector Mapping Grid.

Specifier:  Retain "Conductor Wire Assembly" paragraph below when utilizing measurement grid.
C. Conductor Wire Assembly:  Provide grounding plate for connection to measurement grid, suitable for connection to terminals at connection box.
Specifier:  NEMA 4 boxes are suitable for weather exposure.  NEMA boxes with X designation are corrosion resistant.
D. Connection Box:  Weatherproof, corrosion-resistant electrical enclosure with permanent terminal connections for connecting diagnostic and testing equipment, NEMA [4X] with the following characteristics:
1. Permanent connections for attachment of diagnostic and testing equipment without opening contact box.

2. Weatherproof cover to seal terminals when membrane integrity test system is not in use.

3. Hardware, brackets, and fittings required to permanently mount contact box to building structure.
4. Basis of Design Product:  International Leak Detection, EFVM Connection Box.

2.4 ACCESSORIES

A. Provide corrosion-resistant fasteners and hardware, electrical terminations, sealants, and other items required to provide complete installation.
B. Lap Joint Tape:  Provide self adhesive aluminum tape, minimum 2 inch (50 mm) wide.
PART 3 -  EXECUTION
3.1 EXAMINATION
A. Examination:  Verify that substrate complies with roofing manufacturer's and integrity test manufacturer's requirements.  Proceed with installation once substrate complies with requirements.
3.2 INSTALLATION
Specifier:  Retain "Measurement Grid" paragraph when required for Project.
A. Measurement Grid:  Install measurement on membrane substrate immediately under membrane and immediately prior to installation of membrane.
1. Verify that location of measurement grid fasteners does not interfere with or cause damage to membrane.

2. Fasten measurement grid in accordance with leak detection system manufacturer's requirements.

3. Do not place measurement grid where it will be in continuous direct contact with structural components.

4. Provide minimum 2 inch (50 mm) overlap where adjacent sheets meet, including side laps and end laps.

5. Cut measurement grid as close as possible to the perpendicular strand at both end and side edges
B. Conductor Wire:  Install conductor wire on top of membrane at spacing and layout indicated on approved shop drawings.

1. Secure conductor wire using method recommended by manufacturer.
C. Installation Testing:  Verify continuity and functioning of conductor wire [and measurement grid] upon completion of installation.
3.3 FIELD QUALITY CONTROL
A. Contractor shall engage qualified Installation and Testing Firm to perform membrane integrity testing.  Perform testing in accordance with membrane integrity test system manufacturer's recommendations.

1. Perform testing following adequate precipitation or wet membrane [and membrane overburden] adequately to enable accurate testing.

2. Identify locations of membrane leaks; record locations and document with photographs.  Submit test reports to Architect.
3. Confirm completed repair of identified leaks and retest to verify water tightness of membrane.
Specifier:  Retain option in paragraph below if Project includes overburden installed above membrane.

B. Initial Membrane Test:  Perform initial membrane integrity test test upon completion of membrane and integrity test system installation [and prior to installation of above-membrane components].

Specifier:  Retain paragraph below if utilizing protected membrane, or other construction such as vegetated roof or paver assembly is installed over membrane.

C. Assembly Test:  Repeat membrane integrity test following installation of above-membrane components.
D. Final Testing:  Repeat membrane integrity test if roof assembly is exposed to traffic or construction operations prior to Substantial Completion.
3.4 PROTECTION

A. Protect tested membrane according to requirements of Division 07 [roofing] [waterproofing] section.

B. Prevent construction traffic and activities on completed and tested membrane. Retest membranes exposed to construction activities.
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