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Introduction



Lead Service Lines By State
12 MILLION LEAD PIPES



How to Locate?



LEGEND

TOTAL SERVICES 31

16

9

6

DESKTOP ANALYTICS DON’T DELIVER CERTAINTY TO ‘DIG'



1. Vacuum Excavation

2. CCTV Inspection
3. Metal Detectors

3.1. Very Low Frequency (VLF) Technology
3.2. Terahertz Technology

3.3. Three-Dimensional Electromagnetic Induction

3.4. Pulse Induction
3.5 Multi-mode Electromagnetic Target Discriminators

3.6. Polyharmonic Metal Detectors
4. Desktop Predictive Models

5. Magnetometers and Gradiometers

6. Ground-Penetrating Radar
7. Stress Wave Propagation

8. Acoustic
9. Electrical Conductivity Object Locators

10. Field Portable X-ray Fluorescence Spectrometry

TECHNOLOGIES ASSESSED
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Water Research Foundation



Old Way

$2,000/hr Cost to Hydro-Excavate.



Old Way

MAGNET TEST

SCRATCH TEST

ABOVE GROUND EXPOSED PIPE



electrical resistance tes+ng

electrical

electrical resistance tes+ng
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Lead Pipe Detection

SWORDFISH



Challenges







Service Lines are Not Usually Straight



90-Degree Bends



Solution
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DELTA FORCE MAIN 



Current Path

Science of Electrical Resistance

ALL PIPE

MATERIALS

Technology





VIDEO



Chlorination Chamber & Footage Reading



Common Readings

LEAD NO LEAD 



SWORDFISH





Additional Lead Testing Confirmation



5
Minutes
or Less

Cri,cal Pipe





What’s Happens When There 
Are High Lead Readings &

No Lead Pipes?



Lead Soldered Joints
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