
Lead and Copper Rule Improvements Webinar

Mike App
Executive Vice President

Electro Scan 

Chuck Hansen
CEO

Electro Scan 

Richard Brown
Dir. of Marketing

Electro Scan

1745 Markston Road
Sacramento, California 95825
Tel: +1 916 779 0660
Web: https://www.electroscan.com 
Email: info@electroscan.com 

Matt Campos
VP, Product Development

Electro Scan

David Kinsella
President

Element 82 & PE Pipelines

https://www.electroscan.com/


Housekeeping
ü Please mute all microphones.

ü Use the Chat Box if you have 
any questions or comments.

ü Type Questions into Chat 
Window or Email directly to 
richbrown@electroscan.com.

ü A Link to this Presentation 
Will be Available at the end of 
the Webinar.



Question #1

The LCRI now requires 
flushing of all water lines 
after Potholing and 
Customer Notification. 

True or False



Agenda
1.  Turning ‘Unknowns’ Into ‘Knowns’
2.  Validating Existing Service Line Inventories
3.  Moving from Prediction to Certainty:
  Focusing on Pipe Verification Before You Dig

4.  DC Water’s Benchmark (Test Pit, Electro-Magnetic, SWORDFISH)
5. Lead Replacement Strategies
6.  Case Studies in Lead Detection
7. Wrap-Up / Q&A



Turning Unknowns Into KnownsPart 1

Chuck Hansen
Sacramento, CA



Hello and Welcome!

1983               2024    Career Highlights
• AWWA M77 2nd Ed. Committee
• AWWA Condition Assessment
• CA-NV AWWA New Tech
• ASTM, Former Chair, F36.20
• Former Chairman, Hansen 

Information Technologies
• Investment (1983-2007)
• Limited Partner Advisory 

Committee, Moneta Ventures
• Chief Advisor Lead Assessment, 

Crown Electrokinetics Corp.
• 2022 BUILTWORLDS Maverick 50
• 2024 TOP 100 UCLA BRUIN

+



What’s Underground?





“TWO POINT”
INSPECTION

How Does Underground Infrastructure Work?

METER BOX  +  FAUCET / HOSE BIB



METER BOX  +  FAUCET / HOSE BIB
Going Back to the Drawing Board

UNKNOWNs



METER BOX  +  FAUCET / HOSE BIB
Going Back to the Drawing Board

UNKNOWNs



Desktop GIS & Predictive Models



Lead Water Service Inspection



Private
Utility

PRIVATE and UTILITY SERVICES

LCRR and LCRI



Finding Lead: Is All About a Home’s Year of Construction



Data Processing & Storage

criticalhcriticalh2o 



Reporting

NO LEAD



Reporting

LEAD



UNKNOWN NO LEAD

Electro Scan’s Objective:  Certify Test Results to Homeowners

Most Cities Refuse to Certify their Lead Pipe Inventories. 



___ A.   5 Days
___ B.   10 Days
___ C.   30 Days
___ D.   60 Days
___ E.    Water Systems are not required to follow up
         once the EPA has accepted their inventory.

How many days will water systems have to 
respond to a Customer that disagrees with 
their initial pipe inventory?

Question #2



TechnologyPart 2 Validating Existing Service Line Inventories

Mike App, EVP
Executive Vice President

Electro Scan 



Acoustic Wave
Sensors

Acoustic Wave Analysis
WITHDRAWN



Two Options to Locate Lead To Dig or

EXPOSE PIPE

Steel

Copper

Plastic

Lead

Not to Dig



Potholing
Disturbance
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‘Vibration’ from Potholing Creates Pipe Disturbances



Potholing
Disturbance



AWWA Standard

SM

®

Replacement and Flushing 
of Lead Service Lines

Effective date: Nov. 1, 2017.
First edition approved by AWWA Board of Directors June 11, 2017.
This edition approved by AWWA Board of Directors June 11, 2017.
Approved by American National Standards Institute Sept. 1, 2017.

ANSI/AWWA C810-17
(First Edition)

Copyright © 2017 American Water Works Association. All Rights Reserved. 

AWWA C810-17 – Replacement and Flushing of Lead Service Lines



SWORDFISH: Total Solution



ELECTRICAL RESISTANCE

What is Electrical Resistance?



SWORDFISH

How Does It Work?



Customers Understand Multiple Pipe Materials



Automatically Identifying Pipe Materials

SWORDFIS Probe in Water Service Lines



Pipe Material Reporting



Pipe Material Reporting



Pipe Material Reporting



Pipe Material Reporting



Pipe Material Reporting



Pipe Material Reporting



Pipe Material Reporting



$15 Billion

Water Lines By Material



Multiple Lead Connectors



Lead Soldered Joints



SWORDFISH

• Accurately detects multiple pipe materials.

• No digging or excavation required.

• National sales and services.

• Backed by industry water veterans.

• Instant reporting of results.

• Handles inventory, validation, and certification.

• Will not enter some fixtures.

• Requires flushing after testing.



TRUE OR FALSE

The deadline for resolving all UNKNOWN 
pipe materials is 3 Years from the Date 
that the LCRI became effective (October 
8, 2027).

Question #3

The deadline for resolving all UNKNOWN 
pipe materials now matches the 10 Year 
Deadline for Lead Pipe Replacement.



Moving from Prediction to CertaintyPart 3

Matt Campos
VP, Product Development

Electro Scan



Electric Resistance Testing
Technology Never Questioned



AWWA M77 Acceptance of Low Voltage Conductivity



Technology Never Questioned



It’s All About Navigating Buried Infrastructure



1. Pressurized Pipes
First Hurdles to Tackle.

2. Chlorination



Pressurized Pipe Assessments

Designed for Meter to Main 
& Basement Entries



Chlorination Chamber

Electro Scan Inc.
Chlorination
Chamber

53



Electro Scan Inc.
Distance Encoder

Display

Footage Encoder



Curb Side Entry

Basement or Curb Entry



INNOVATIVE PRODUCTS FORUM

What is Expected v. What is Found?



Next Hurdles…



Access Through Multiple Fixtures

Private
Public



A.Y. McDonald Ford Mueller

Standard Meter Settings



More Meter Settings



Standard Meters – BASEMENT ENTRY



Probe Evolution – 2021 to Present







• Tested on Hundreds of 
Meter Set-Ups.

• Pressurized Entries up 
to 150 psi with 
Chlorination Chamber

• No need to dig.
• Proven technology.

• Can’t get past bad joints           
or heavy debris.

• Some older meter settings are 
too fragile to be removed and 
re-installed.



___ A.   Lead Pipes Located Inside the Home.
___ B.   Lead Soldered Joints in Asbestos Cement Pipe.
___ C.   Lead Connectors
___ D.   Galvanized Pipes Regardless of Upstream Lead.
___ E.    All of the Above. 

A major change in the LCRI was the addition of 
_____________ to be replaced in a 10-Year Period.

Question #4

LEAD CONNECTORS



DC Water’s BenchmarkPart 4

Mike App
Executive Vice President

Electro Scan 



Service Line Identification Pilot - Update
EnvironmentalQuality& OperationsCommittee

October 17, 2024

William Elledge, Director, Engineering & Technical Services



Click to edit Master title style

Verification of Service Line Material: 
Currently using test pits

Verification of the Service Line:
1.Test pit at meter

• Main to meter
• Meter to property line (i.e. 

curb-stop)
2.Test pit at curb-stop

• Water meter to property line 
(i.e. curb-stop)

• Property line to building
3.Interior point-of-entry 

inspection

Customer Reporting

                     Records Review

Point-Of-Entry 
Inspections (if 
accessible)

Test Pit     Test Pit



Currently there are nowidely used, non-invasive, rapid, and cost-effective
methods to determine buried service line material accurately.

Disruptive

Why pilot test alternatives?

$100M



Click to edit Master title style

EPADefinition of
“replacement pool”

EPADefinition of
“unknown”

90,028

81,078

DC Water must reduce “replacement pool” (per EPA’s definition) by ~60k.

Possible contract for verification of less than 40k service lines.

Why pilot test alternatives?



Click to edit Master title style

Possible Additional Challenges
With New METHODS



Click to edit Master title styleTest Pit EDTSMIT
Electro Scan
SWORDFISH

Why pilot test alternatives?



Remove 
water 
meter

1 Disinfect
probes

Flush (external)
for 30 mins w/o
meter +5 mins
w/ meter

Report results. 
Provide filters 
and flushing 
(internal) 
instructions.

Time to Test:1-hr

Test public
& private
service line

Electro Scan SWORDFISH

2 3 4 5



Click to edit Master title style

• Swordfish staff have high confidence on service
lines tested

• Swordfish cannot make it through all plumbing 
configurations

• EDT needs additional calibration

Environmental Quality and Operations Committee - IV. Service Line Identification Pilot - Update (William Elledge)

Preliminary Observations



Click to edit Master title style• Obtain remaining results from both technologies
• Confirmatory test pits
• Compare results with findings from test pits

• Make recommendation for a potential alternative to test pitting
• LCRIFinal Rulemaking
• We have until Oct 2027 to reduce “replacement pool”

(per EPA’s definition) by ~60k

• Possible contract for verification of less than 40k service lines

Environmental Quality and Operations Committee - IV. Service Line Identification Pilot - Update (William Elledge)

Next Steps



Question #5
TRUE OR FALSE

Validation of the Service Line Inventory 
DOES NOT INCLUDE non-lead pipes.

The preliminary LCRI was modified and 
now requires all non-lead pipes, prior to 
1986, to be validated.



Inspection-to-RemediationPart 5

David Kinsella
President

Element 82 & PE Pipelines

Innovating For A 
Better Future

Nasdaq: CRKN



Who is Element 82 & 
PE Pipelines?

TRENCHLESS REDUCES THE FRICTION IN OUR DAILY LIVES. 



Our Services

Specializing in the replacement of lead service lines leveraging 4 techniques.

Horizontal Drilling

• Disconnect the old lead 
service line from the water 
main and the residence’s 
plumbing

• Use boring machine to drill a 
new hole underground

• Machine pulls the new poly 
service line through the new 
hole

• Connect the poly service line 
to the water main and the 
residence’s plumbing 



Our Services

Specializing in the replacement of lead service lines leveraging 4 techniques.

Pull Through Method

• Excavator pulls out the 
old lead service line

• Excavator pulls the new 
poly service line through 
the existing hole

• Connect the poly service 
line to the water main 
and residence’s 
plumbing 



Our Services

Specializing in the replacement of lead service lines leveraging 4 techniques.

Lead Removal

• Disconnect the old lead service 
line from the water main and the 
residence’s plumbing

• Send a small steel cable through 
the existing lead service line with 
the new poly service ready to be 
installed

• Mini-excavator attachment pulls 
out the old lead service line 
while simultaneously installing 
the new poly service line

• Connect the poly service line to 
the water main and residence’s 
plumbing 



Our Services

Specializing in the replacement of lead service lines leveraging 4 techniques.

Mole Pipe Replacement Technique

• The impact mole can be 
launched using a sighting 
level. It advances by a 
percussion action 
creating a bore hole.

• The new poly line is pulled 
through the bore hole and 
connected to the water 
main and residents 
plumbing.



: CRKN

davidk@pepipelines.com

+1 407.919.6112

https://element82.co/



___ A.   Cannot be partially replaced.
___ B.   Requires lead pipe to be anywhere upstream.
___ C.   Attracts lead particulates on its surface.
___ D.   Is a major reason why Electro Scan performs a
                  lead swab test to confirm a GRR, and lead residue.
___ E.    All of the Above. 

The following is TRUE about Galvanized Pipes 
Requiring (GRR) Replacement:

Question #6



Case StudiesPart 6
1.  City of Baltimore, Maryland
2.  City of Rock Hill, South Carolina
3.  Town of Medley, Florida
4.  Elementary School, California
5.  Bard College, New York Mike App

Executive Vice President
Electro Scan 



Case Study #1
Baltimore, Maryland

Reporting

Service Line Inspection

Flush the Line 

Customer Notification

Door Hanger Notices
30-Day | 2-Day

Population 565,239



30-DAY 2-DAY
Case Study #1

Initial 4,000 homes 
covering all City Council 
Districts assessed to compare 
actual pipe materials to desktop 
data and predictive modeling. 



Case Study #2
City of Rock Hill, South Carolina Population 74,372

550 miles of Water Main | 34,200 Water Meters



Case Study #3
Town of Medley, Florida Population 1,036



Case Study #4
California Elementary School Total Enrollment 384



33 15

Case Study #4



Case Study #5
Bard College, New York Total Enrollment 2,469



Question #7
TRUE OR FALSE

Predictive Models can easily tell if 
multiple pipe materials are present.
Predictive models are Best  to provide 
neighborhood-level assessments, but have 
a poor track record predicting Utility-side & 
Private-side pipe materials.



Part 7 Wrap Up / Q&A

Richard Brown
Dir. of Marketing

Electro Scan







Download a 
Copy of this 
Presentation.

Link Expires
Nov 30, 2024

File Format
Microsoft PowerPoint 
.pptx

File Size
381mb

https://bit.ly/2024_Webinar 

From Your Sponsors
Thank You For Attending

https://bit.ly/2024_Webinar
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Contact Richard Brown




