
Replacing 1,600 Lead Service Lines
Requires SWORDFISH to Verify Lead 

Electro Scan’s SWORDFISH, and new 
SWORDFISH Flow Express, use electrical 
resistance to determine one or more pipe 
materials based on their resistivity, includ-
ing galvanized, plastic, copper,  and lead 
pipes. Given meter locations inside base-
ments, PGH2O’s project is expected to rely 
on the company’s standard SWORDFISH. 

Pittsburgh Water Contract Award



A Historical Perspective

Where Lead Pipes Were Installed in 1900?

The Great Lead Water Pipe Disaster 
By Werner Troesken
   Copyright 2006, Massachusetts Institute of Technology
ISBN-13: 978-0-262-20167-4
ISBN-10: 0-262-20167-4
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Construction Specification Verifies 
Lead Service Lines, Before Replacement



A piece of a broken service line, stamped with the date 1899, was removed by Pittsburgh Water at a home in 
Pittsburgh Homewood neighborhood. PHOTO: Justin Merriman for the Wall Street Journal

(Left) Will Pickering, CEO, Pittsburgh Water, speaking at 
an event celebrating the removal of PGH2O’s 12,000th 
lead water pipe. On track to elminate all lead water ser-
vice lines by 2027.



To Dig...To Dig...



...or Not to Dig?...or Not to Dig?



Basement Lead Pipe Assessments



Curbside Lead Pipe Assessments



Why did Predictive Models Failed to 
Live Up to Their High Expectations?
Field Conditions Had Too Many Variations of Pipe 
Connections and Changes in Pipe Materials.

Turning ‘Unknowns’ Into ‘Knowns’

Example #2.
Buried PVC Water 
Services That Are

Connected to
Lead Pipe.

Example #3.
Buried Copper Pipe Connected to a Lead Coupling.

Example #1.
Buried Copper Pipe Connected to
Lead Pipe.

Example #4.
New Flange Fitted onto a Lead Pipe.

Example #5.
Poorly Relined Lead 
Pipes Using CIPP.

Example #7.
Continued use of melted lead ingots for 
use in soldering copper joints.
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Example #6.
Soldered Lead 
Connecting Copper 
to Lead Pipe.



Water Service Line Inventory Reporting in Minutes.

Utility -Owned          Privately-Owned

Critical H2O



Schools & University Lead Pipe Assessments

SWORDFISH

TRIDENT



Chuck Hansen
Chairman & CEO
Electro Scan Inc.

Chief Advisor
Lead Pipe Assessment
Crown Electrokinetics 
Corp. (NASDAQ: CRKN)

“ Two global awards for our 
  game-changing technology in
  less than 30 days. Responding to
  climate change and water quality
  issues have totally up-ended
  antiquated results from Acoustic
  Sensors and CCTV (and AI-CCTV)
  to address our infrastructure 
  challenges. Thanks to our great
  customers & great team, and 
  especially our families & friends.”
                                      - Chuck Hansen

September 17, 2024

October 2024

SWORDFISH



Buried Lead
Pipe Detection
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Field operation requires full compliance with EPA guidelines for drinking water pipe entry.

Buried Lead
Pipe Detection

• SWORDFISH is the world’s first hand-held buried lead pipe 
detection tool using an 18V battery with automatic system for 
cable feed in pipe diameters from ½ to 3 inches (12mm - 76mm)

• SWORDFISH is based on Electro Scan’s patented machine-  
intelligent technology, developed in accordance with the 
American Water Works Association, Manual M77, Water Main 
Condition Assessment, to measure electric resistance using 
low-voltage conductivity to locate buried lead pipes.

• SWORDFISH’s design enables users to grip the device with 
one hand and have the other hand free to guide the Electro 
Scan probe and cable in and out of the companion service 
line pipe insertion device.

• SWORDFISH’s cable feed system maintains a selected 
feed speed with its rotating action allowing users to navigate 
multiple 90o pipe bends.

• SWORDFISH’s fully enclosed drum eliminates free spinning 
parts, providing users with more protection to work in and 
around basement meters, bends and other obstructions.

• SWORDFISH readings are captured in real-time with data 
transmitted and processed in Electro Scan’s Critical H2O 
cloud application, with results independently verified using a 
commercially available lead test kit for 100% verification of 
lead pipe.
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Field operation requires full compliance with EPA guidelines for drinking water pipe entry.
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Buried Lead
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Buried Lead
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KEY FEATURES
1.  Probe entry.
2.  Cable feed and retraction.
3.  Gripping surface.
4.  Light beam.
5.  Guard test.
6.  Grounding reel and stake.
7.  Electro Scan readings.
8.  Fully enclosed drum.
9.  On-Off switches
10. Rechargeable batteries.

A Breakthrough in Buried Lead Pipe Detection
     Electro Scan’s SWORDFISH is a breakthrough in 
accurately & consistently locating buried lead pipes. 
Using its patented machine-intelligent low-voltage (i.e. 
non-acoustic, non-electro magnetic) technology, Electro 
Scan first discovered its ability to locate lead pipes when it 
was used to assess Asbestos Cement (AC) pipes; finding 
lead soldered joints used to seal pipe joints. Aided by the 
major difference in resistivity of pipe materials, Electro 
Scan developed SWORDFISH to enter pressurized pipes 
with ½-inch diameters with multiple 90o bends.

Periodic Table of Elements

Electro Scan probes confirms lead 
pipe with an approved independent 
Lead Test Kits. Testing of probe is 
required after each survey.

Acoustic Monitors

Fiber Optics

CCTV Inspection

Acoustic Sensors

Images shown are representation only. Eleclro Scan adapted M18 FDCPF8 , Milwaukee Electric Tool Corporation (“Milwaukee Tool”).
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Levels of Lead in Drinking Water



Release 1.5

What’s Inside?
• Expanded Content
• LCR, LCRR, LCRI
• Example Scans
• Single v. Multiple Pipe 

Materials.
• New Chapter on API
• New Chapter on FAQs
• Chapter Tests

134-Page SWORDFISH Training Manual
How to Create, Verify and Validate Your Water Service Line Inventory.

Learn from Water Industry Insiders How to Report! 



Magnetic Test

Scratch Test

Copper

Lead

Galvanized
Steel



Below Ground Lead Test:  Buried Pipe
NEW WAY

Accurate. Direct Access. Fast. 

Why GIS Can’t Predict 
Lead or Copper Pipe?



Chuck Hansen
Title  President & CEO
Mobile 916 275 2921
Email  chuck@electroscan.com
Linkedin linkedin.com/in/chuckhansen1
Since  October 2011
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Are you Still Using CCTV Cameras to Find Infiltration?  No Wonder You Still Have SSOs.

TRIDENT

Richard Brown
Title  Director of Marketing
Mobile 916 952 5160
Email  richbrown@electroscan.com
Linkedin linkedin.com/in/richard-brown-75960b92
Since  August 2024


