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Current Spacing IAGI Taped Automatic IR/US Electrical Leak

No Value Added Certified Edges Welder Testing Location Survey

(after backfilling)

1/500 ft 1/1000 ft Fix Leaks

as Located

Many Failures No routine sampling

Attributes or Ave. Failures Based upon

Control Charts -  trial seams

No Failures -  seam end tests

-  CQA directed

same spacing

open spacing

Dual Track Hot Wedge Seam
(Passing Air Channel Test)

close spacing

Proposed Strategy for Destructive Test Sampling





TERMINOLOGYTERMINOLOGY

• INTEGRITY SURVEY

• When done as the final stage of CQA,  
when there should be no leaks

• LEAK LOCATION SURVEY
• When done to find known leaks that are 

causing a problem



Good NewsGood News

� Existing standards and equipment
� Growing service community
� “ Senior”  expertise
� Record of success



ConcernsConcerns

� “ Overselling”  of technology
� Inappropriate service may hurt industry
� New “ green”  participants



StandardsStandards

� ASTM D 6747 - Standard Guide for Selection 
of Techniques for Electrical Detection of 
Potential Leak Paths in Geomembrane

– First guide.  Summarizes various systems 
– features & limitations



Standards (continued)Standards (continued)

� ASTM D 7002 - Standard Practice for Leak 
Location on Exposed Geomembranes Using 
the Water Puddle System

– Method specific, for exposed 
geomembranes only



Standards (continued)Standards (continued)

� ASTM D  7007 - Standard Practices for 
Electrical Methods for Locating Leaks in 
Geomembranes Covered with Water or 
Earth Materials

– Soil and water covered survey details, 
calibration / sensitivity procedures



Standards (continued)Standards (continued)

� ASTM D   D7240-06 Standard Practice for 
Leak Location using Geomembranes with 
an Insulating Layer in Intimate Contact with 
a Conductive Layer via Electrical 
Capacitance Technique (Conductive 
Geomembrane Spark Test)

– Method specific; utilizes conductive 
geomembrane



• ASTM Committee D35
• Design considerations

New ASTM Standard Guide on the wayNew ASTM Standard Guide on the way



LIS CredentialsLIS Credentials



TRI-CORP 

LINER INTEGRITY CENTER

Liner Integrity Survey AccreditationLiner Integrity Survey Accreditation
(LISA)(LISA)



LIS TRAININGLIS TRAINING

• PHASE 1:  Classroom Curriculum:
• History/statistics
• Theory and boundary conditions
• Equipment and Standards
• Survey procedures
• Calibration
• Influence of liner components
• Limitations
• Case histories
• Developing technologies



LIS TRAINING (continued)LIS TRAINING (continued)

•• PHASE 2:  Initial Infield training PHASE 2:  Initial Infield training 

•• TEST CELLSTEST CELLS
• Soil-covered with varied edge conditions
• Water-covered with varied edge conditions
• Exposed geomembranes with geocomposite, 

GCL, conductive geotextile, and conductive 
geomembrane substrates.

• Exercises  



LIS TRAINING (continued)LIS TRAINING (continued)
• Phase 3:  ON-SITE

• One to two days inspection/monitoring on 
project

• Student exam demonstrating understanding

• Accreditation results

• SUBSEQUENT
• Technical support as needed for surveys -

*** HOTLINE ***
• Provide log book for generation of statistics 

and maintenance of accreditation 
• Introduction of new technologies
• Re-examination through testing



Field Training: water coveredField Training: water covered

GSE PondGSE Pond

TRI Training FacilityTRI Training Facility



Field Training: soil coveredField Training: soil covered

TRI Training FacilityTRI Training Facility



Field Training:Field Training:
water lancing over different substrateswater lancing over different substrates

TRI Training Facility GSE Pond SlopesGSE Pond Slopes



Final Phase:Final Phase:
OnOn--thethe--Job Job InspectionInspection of Inspectors of Inspectors 



Recent DevelopmentsRecent Developments

� Development of steering committee
– provide counsel, suggestions and feedback for 

program plans, curriculum and program 
implementation

– Anthony (Tony) Eith, P.E. – (owner) Waste Management 
Incorporated

– George Koerner, Ph.D., P.E. – (researcher) Geosynthetic 
Institute)  

– Daren Laine, P.E. – (practitioner) Leak Location Services, Inc 6.
– Stephen Morrow, P.E. – (practitioner) Applied Soil and Water 

Technologies LLC
– Robert Phaneuf, P.E. – (regulator) New York Department of 

Environmental Regulation
– Dr. Andre Rollin – (practitioner), Solmers International



Exam ReviewExam Review

� 35 questions (with constant additions)
– Multiple choice and free form

– 90 minute time allotment
– Closed book

� Exam focus on……
– Challenges and solutions

– Technologies
– Standards





•• Leak Location Survey StatisticsLeak Location Survey Statistics

•• Theory and Technical Rational Supporting this TechnologyTheory and Technical Rational Supporting this Technology

•• The Required Boundary Conditions for Implementation of LISThe Required Boundary Conditions for Implementation of LIS

•• Equipment Options and ResourcesEquipment Options and Resources

•• Field Procedures (for Ponds, Soil, Uncovered, and InField Procedures (for Ponds, Soil, Uncovered, and In--Situ Conditions)Situ Conditions)

•• Process CalibrationProcess Calibration

•• Dealing with Conductive Geomembrane and Geotextiles, GCLs Dealing with Conductive Geomembrane and Geotextiles, GCLs 

•• Other Emerging TechnologiesOther Emerging Technologies

•• Understanding the Limitations of the TechnologyUnderstanding the Limitations of the Technology

•• Case HistoriesCase Histories

•• Designing Facilities for Successful LIS ImplementationDesigning Facilities for Successful LIS Implementation

•• LIS Impact on Construction SchedulesLIS Impact on Construction Schedules

•• Field Trials       Field Trials       

June 13June 13thth, Classroom Instruction, Classroom Instruction



•• Water Covered GeomembraneWater Covered Geomembrane

•• Soil Covered GeomembraneSoil Covered Geomembrane

•• Slope Testing (Water Lance)Slope Testing (Water Lance)

••

•• CalibrationCalibration

•• Sensitivity TestingSensitivity Testing

••

•• Rain or ShineRain or Shine

•• Appropriate clothes (wading boots, rainwear, sunglasses, etc.)Appropriate clothes (wading boots, rainwear, sunglasses, etc.)

••

June 14June 14thth, Field Training, Field Training



http://www.geosynthetictesting.com/reghttp://www.geosynthetictesting.com/reg




