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v’ Please mute all microphones.

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

v" Type Questions into Chat

Window or Email directly to
richbrown@electroscan.com.

v" A Link to this Presentation
Will be Available at the end of
the Webinar.
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Valldatlng Exrstmg Service Line Inventories (
Moving from Prediction to Certainty:

-ocusmg on Pipe Verification Before You Dlg

_ead Replacement Strategies
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B Hello and Welcome!

'l Sewer blasts in Louisville
cause millions in damage

......
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Career Highlights

AWWA M77 2" Ed. Committee

e  AWWA Condition Assessment

« CA-NV AWWA New Tech

e ASTM, Former Chair, F36.20

*  Former Chairman, Hansen
Information Technologies

* Investment (1983-2007)

e Limited Partner Advisory
Committee, Moneta Ventures

e Chief Advisor Lead Assessment,
Crown Electrokinetics Corp.

e 2022 BUILTWORLDS Maverick 50

e 2024 TOP 100 UCLA BRUIN




What’s Underground?







B How Does Underground Infrastructure Work?

METER BOX + FAUCET / HOSE BIB

“TWO POINT”
INSPECTION




B Going Back to the Drawing Board

METER BOX + FAUCET /HOSEBIB # UNKNOWNsS




B Going Back to the Drawing Board

UNKNOWNSs
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Lead Water Service Inspection

} i

Water Meter
Medidor de agua

Water Main

Tuberias para la distribucion
del agua

HoseBib

Grifo para mangera

Water Sesrvice Line

Linea de servicio



LCRR and LCRI
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PRIVATE and UTILITY SERVICES
Lead, Lead

Lead, Non-lead

Lead, No information
Non-lead, Lead

Non-lead, Non-lead

Non-lead, No information

No information, Lead

‘D No information, Non-lead

_ No information, No information
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B Finding Lead: Is All About a Home’s Year of Construction
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Datfa Processing & Storage
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B Reporting
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Swordfish deployed by thomas@electroscan.com at 94 South Cottage Road, Sterling on Thu Sep 08
2022 14:38:26 GMT-0500 (Central Daylight Time) with resuits indicating: No Lead

5712917933

Worksite
94 South Cottage
Sterling Va 20164

thomas@eleciroscan.com TS pomnion High Schoat Q)

Google L3 dons ©2022

Lead Test
Resuit: No Lead

Test Used: 3M Lead Check
Performed: Thu Sep 08 2022 14392
Pipe Type: Copper (COP)
Pipe Diameter: 0.75
Max Load: 89

e s Lead Tes!

Soo . Result No Lead

JE— Test Used: 3M Lead Check
3 Performed: Thu Sep 08 2022 14392
; Pipe Type: Copper (COP)

' Pipe Diameter: 0.75
1 Max Load: 89

; | Pipe Entry Method: Cub Box
: ' Operator Notes:

£
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B Reporting
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Swaordiish deployed by mati@electroscan.com at 1625 tamarac street, Denver on Thu Oct 27 2022
10:08:54 GMT-0500 (Central Daylight Time) with results indicating: Lead Detected

Agency n IS Hig St Q
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Stall Zoiw e

FAST COLFAX

JURTIY TN

£
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@
Google

Lead Test

Result: Lead Detected
Test Used:8M Lead Check
Performed. Thu Oct 27 2022 10:08:54
Pipe Type: Not Knawn (XXX)
Pipe Diarmster: 0.75

Max Load: 96

N B - Lead Test
S Result: Lead Detected
» Test Used: 3M Lead Check

X | Performed: Thu Oct 27 2022 10:08:1

Pipe Diameter: 0.75

Max Load: 96

! Pipe Entry Method: Curb Box
f | Operator Notes:

f Pipe Type: Not Known {XXX)
|
|
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B Electro Scan’s Objective: Certify Test Results to Homeowners

Most Cities Refuse to Certify their Lead Pipe Inventories.
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Executive Vice President
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SE‘ x ) I E:R Inspection  Infrastructure ~ Trucks B~ &8 wps  Flow Control More Topics v

Magazine v Manufacturers Storefronts Classifieds v | r ories More v Q search

Inside the April 2024 E-Zine of Municipal Sewer & Water

Acoustic wave analysis

Acoustic wave analysis is simple, nonintrusive (nothing in the service
line), easy to deploy and can inspect the pipe within minutes without dis-
rupting service. Two acoustic sensors are used to “bracket” the portion of
the supply line to be screened for lead, with one placed on the external
curb stop or meter box and another sensor placed on the internal shut-off
valve. In some cases, the second sensor can be placed outside a customer'’s
residence, such as on an exgerpal customer meter near the dwelling wall or

WITHDRAWN




B Two Options to Locate Lead
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B AWWA C810-17 — Replacement and Flushing of Lead Service Lines

REPLACEMENT AND FLUSHING OF LEAD SERVICE LINES 3
Sec. 5.2 Warer Testing Following Replacement

Testing che water following the eeplacoment shall be done w determive If

'—'(w’yglvﬂ&y’ uf'}‘:‘(hbk k'-‘u{ 3 I(L“ Pl'-."cu[ i Kllﬁ’ dl‘lllLlll‘g wgter, LCJd ‘lll:' ’-:ll.] exist ‘Ll‘-lic
ANSI/AWWA C810-17 . i , , _
‘ (First Edition) | home plumbing {lead solder, redeposited Jead inscale of plumbing. and brass com
® | "";‘-:"':C'“ ponents) and could be disturbed during service line worle Theretore, lead present
American Water Works ] in the waa ﬁ)lluw;ng 2 full n:plucmcm docs not mean the Jead srvice has mot
Association B e

o been replaced, This condition dhould be zxplained w the cusmer. Flushing rec-

i Lo sungng
Dedicated to the World’s Most important Resource’ g

Undocr Frieladon|
2 hedston Ve

AWWA Standard

ommendations described in Sec. 4.4 can help remove released parricles

! 520 Termg tmnation.  Tesalng the warer shall commence ar least one
Copyralor Stog : month after che veplicement 10 allow for sufficiznr inboage fluching and 4 period of
\.‘ Grostrnect ' vy novaal use of waeer 1 secus Utilities may consider initating resting within the one
o |
I""’;(I - — month period i supported by performance data. When anly a partial replacement
=g X Sanden Line /'/ is compleed and thie lead service line pdacement wies mandatory as pant of com-

pliaoce with the Lead and Copper Rule (LCR), testing shull be condectmd within

Replacement and FluShing 72 hours afrer the complerion of the partal replacemens of the service line per the
Of Lead SerVice LineS requirements of the | CR.

52.2  Tetcampler.  Testing shall inchude first-draw and second-draw sam-
ples. First draw camole shull be the initial deuw from the rap when it i tuened on.
Second-draw sanple shall be collected with the chjective of collzcting water thar

SECTION S: VER'F'CAT'ON stagnated i the seevice llne, pencrally the fourth w seventh lites dcpum'iuu on

site-specific conditions. Utilities may be able o omir che sceond draw sample if

= A e supported by documenradon thar the constructlon activitles complerely removed
Sec. 5.1 Documentation of Construction Activities supported by do don th St cuyy omplete)) v
- c the lead service line and by acceprable Arst-draw lead dara. Samples shall be col-
Documentarion of construction aceivities for each service line work activ- 1 lce linc and by accep a ples « €
R : . scrad fi frequently used ide rhe home, prefersbly the kme as tha
Ity may support verification tha the lead seevice line has been fully oe parcially lecrad from s frequently used rap inide the home, preferably the kachen tap as the

" ¢ : i ident 1 likely be fix e beiech an chall also be
Finacsd Tk llowtr fnfarmaics shall be decimantad-wd secarded: residents’ consumprion would likely be from the kitchen tap. Samplas shall alsw be
P w

" | collected wich ti ator on. s skould be collected ar the ms W
* Picrure of home with hoase mumber lected with the ascator on. Samples skould be collected at the maximum Haw

H f i s i t ; c 7 : olleered i e -
* Piccure of test pits and meter pi: showing new pipe or pipe ends and old rate of the tap and hould be collecsed inwide-mouth boreles

T A 5.2.3  Prfile wmpling.  Lead levzly higher than expecied from full lead
Effective date: Nov. 1, 2017. lead pipe if in same location | - : & 3 g4
First edition approved by AWWA Board of Directors June 11, 2017. . o d | ¥ R replacerments may cccur and the wilicy or homeowner could investigaie furdher
R ; ength 2nd maserdal type of new pipe installed v
This edition approved by AWWA Board of Directors June 11, 2017. L f 3 aLOp PP 2 el il liie A fle 1 y i tes filled. contl i Tollowing
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.‘-Hh-\b gmuu.l
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i | Since 1881
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arions may ari that do nee aflow for pestflushing by the urility. These smations
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B SWORDFISH: Total Solution
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B What is Electrical Resistance?
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qu Does It Worke
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B Customers Understand Multiple Pipe Materials
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B SWORDFIS Probe in Water Service Lines

Automatically Identifying Pipe Materials




B Pipe Material Reporting

COPPER

Lood Peotscrans




B Pipe Material Reporting

Load Parcsrfans

PLASTIC
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B Pipe Material Reporting

Slelance
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B Pipe Material Reporting




B Pipe Material Reporting

GALVANIZED

LEAD




B Pipe Material Reporting

COPPER GALVANIZED

|

GALVANIZED

LEAD
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B Multiple Lead Connectors




B Lead Soldered Joints




B 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.

NEGATIVES 40

 Will not enter some fixtures.

* Requires flushing after testing.




Question #3
TRUE O FALSE
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VP, Product Development




B Technology Never Questioned

‘ Electric Resistance Testing

o B

CDM

MULTIPHYSICS®




AWWA M77 Acceptance of Low Voltage Conductivity

| of Water Supply Practices

Condition M77

Assessment of
Water Mains
4

Low-Voltage Conductivity
Low-voltage conductivity testing is a technique that uses electnie current to identify leaks
n nonmetallic pipe It is a tothered inspection method in which a probe is inserted (nto a
prossurized water distribution pipe through a Hre hydrant (wet or dey barrel) or ancther
acvess point specifically prepemed for launching the device

The test is carried out by applying an electrical potential (typically in the range of
9-11 V with a frequency of 0.5-1.5 kHz) between an electrode in the pipe and an electrode
on the surtace. The extenior electrode can be anythmng that allows for electrical connection
to the earth—such as a grounding rod, guy wire anchor, sign pole. A simplified electrical
circuit for this procedure is shown in Figure 7-10.

As the electrode moves within the pipe. the Tocation and sizes of kaks are found by
the amount of electric current that is measured. Where water 18 leaking from the electri

cally insulating pipe, electrical current also leaks out The high electrical resistance of the
nonmetalbic pipe wall allows only a very small electrical current to flow between the two
clectrodes unless there is a hole or void in the pipe wall, such as a arack, defective joint,
or faulty connection. The greater the electric current flow through the pipe opeaing, the
larger the size of the defect,

Since low-voltage conductivity testing is basad on the difference of the high electrical
resistivity properties of the pipe walls (i.e., nonconductive) versus the low electrical resis-
tivicy of the earth surrounding the pipe, this test method works well on nonconductive
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Figure 7-10  Basic diagram of low-voltege conductivity circuitry

plpe materials such as plastic mams (PVC or PE), mains lioed with cured-in-place pipe
(C1EP), or kberglass-reinforcad pipe (FRY), Externally applied acoustic methods are often
less effective on these by pes of pipe. On the other hand, metallic pipe materials (Le., ductile
iron, cast ron, ond steel), which are excellent conductors of electrical currant, are not well
suited for low-voltage conductivily testing, Use on concrete pipe materials (AC, PCCP,
and RCP) is less problematic—accurate results have been demonstrated on conerate pipes
Currently, this technology is only avatlable through the services of a skilled and spedally
equipped service provider. Table 7-13 scummarizes the capabilitizs and lmitations of
low-voltage conductivity testing.




 Technology Never Questioned

Cleveland, OH Miami-Dade Water, FL Denver Water, CO
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B If's All About Navigating Buried Infrastructure
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electro scan




First Hurdles to Tackle.
1. Pressurized Pipes




B Pressurized Pipe Assessments




B Chlorination Chamber

o

Electro Scan Inc. ___

Chlorination
Chamber <

POWER

MEMORY UNIT




B Footage Encoder

Electro Scan Inc.
Distance Encode
Display

MEMORY UNIT POWER




B Basement or Curb Entry
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B Standard Meter Settings

Al. McDonaId Ford Mueller

" EST. 1856 &

Do nal

F y‘,’m FORD METER BOX

Aol




B More Meter Settings




B Standard Meters —- BASEMENT ENTRY




B Probe Evolution = 2021 to Present

SWOR FISH




PROBLEM

i Chamber design may not allow
o w2 ) SWORDFISH probe to make the
s LG T 0 PURYT
i el 70° turn to enter the service line.

-------------------




SOLUTION
SWORDFISH Re-Direct Tube to assist
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" ADVANTAGES

4
\ '+ Tested on Hundreds of * Can’t get past bad joints
. Meter Set-Ups. or heavy debris.
y * Pressurized Entries up  Some older meter settings are
to 150 psi with too fragile to be removed and
Chlorination Chamber re-installed.

* No need to dig.
* Proven technology.
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Public Side, Homeowner Side

Water Service Information
Lead, Lead

Lead, Non-lead

Lead, No information
Non-lead, Lead
Non-lead, Non-lead
Non-lead, No information
No information, Lead

No information, Non-lead
No information, No
information

Property Line

Part 4 L[ Watr’s Bencnark

2002200

Executive Vice President
Electro Scan
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oy P o A
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dcé

water is life’

Imagine a city
without lead.

William Elledge, Director, Engineering & Technical Services




Verification of Service Line Material:
dcé

Currently using test pits

Point-Of-Entry
Test Pit Test Pit Inspections (if
accesible)

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 N — water pipe

3.Interior point-of-entry .
|nSpeCt|On inside building

pipe connection

Customer Reporting =l

== Records Review sy




Why pilot test alteratives?

Disruptive

Currently there are no widely used, non-invasive, rapid, and cost-effective
methods to determine buried service line material accurately.




Why pilot test alteratives?

DCW Material Inventory - October 2024

B Verified Non-Lead

8950, 7% B Suspected Non-Lead
| - 8864,7% No Information
_ | " Suspected Lead
_11915,9% B Verified Lead

EPADefinition of
“replacement pool” 90,028

EPA Definition of 81078
“unknown” ’

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

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




d ‘ Possible Additional Challenges
@ With New METHODS




Why pilot test alteratives?

Electro Scan
Test Pit EDT SMIT S\WORDFISH




Electro Scan SWORDFISH

. Flush (external) Report results.
Remove . .
1 ) water 9 Disinfect 3 ;es,tril\o/:?ehc a for 30 mins w/o 5 Provide filters
meter probes sell?vice line meter +5 mins and flushing

T8
o ,.

w/ meter | (internal)
o ' instructions.

Material Evaluation

Pipe Material: Copper

Pipe Diameter: 0.5

Max Load: 100

Total Distance Scanned: 8 ft

Pipe Entry Method: Meter To Home
Third Party Chemical Test:

Lead Test Status: Performed
Result: No Lead

Inspection Checklist: Completed
Post Flush: Completed

Operator Notes: 2 areas of concern |
3m confirmed

Time to Test: 1-hr




Preliminary Observations

» Swordfish staff have high confidence on service
lines tested

« Swordfish cannot make it through all plumbing
configurations

« EDT needs additional calibration




dcé Next Steps

e Obtain remaining results from both technologies
e 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 EPAs definition) by ~60k

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




Question #5
TRUE OK FALSE

The preliminary l.c
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David Kinsella
President
Element 82 & PE Pipelines
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Who is Element 82 &

« s -1
PE Pipelines? B! crownN ”/,w\
EM82W pngEI/N/E’S

N

2018: Open Cut (75%) vs Trenchless Technologies (25%)
2028: Open Cut (25%) vs Trenchless Technologies (75%)

TRENCHLESS REDUCES THE FRICTION IN OUR DAILY LIVES.

Engineering Construction

» GIS for design * 92% less digging

* No utility relocates * Reduces noise and dust

* No easement issues » Open traffic lanes

* Reduction in time/expense * 90% reduction in carbon

« Limits change orders outputs

» Less project oversight * Reduction in social costs
(inspectors) + 30% to 50% less time

E-_l, CROWN Happy Homeowners and Politicians




Our Services
Horizontal Drilling

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

« 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

R! crROwWN

Lead Service Line Replacement
Mini-Directional Drill Technique

£ Werkerz disconnect the 8¢ lead zendce line from the water malnand the
W resicence's pumbing

o The boring machioe drille 3 new boda undarground
€D e marhina nulis the new poly sarvice e through thenew hole

OW kmm'vett\‘rv‘mvsefv ine to the water main and the
resKiEnce's pumbing.

! 2
Drilt
W\ \‘

7\
P

P
=

/at
\ Old Lead Servicaline
i b U

\.\

s ——  New Poly Setvice Line

S

ELINES




Our Services
Pull Through Method

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

« 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

R! crROwWN

4 ’ r ]
iy Ll
0 0 :
Water '\ (//i\)
Ma. i r@ taad N

Lead Service Line Replacement
Pull-through Technigue

o Excavator pulls out the old lead service line.
€) Excavator pulls the new poly service line through the existing hole.

O Warkers connect the poly service line to the water main and
residence’s plumbing.

Service Line

7\
PIPELINE
ey




Our Services
Lead Removal

7\
P

P
=

ELINES

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

« 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
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Lead Service Line Replacement
Lead Removal Technique

80 Workers disconnect the old fead service lne from {he water main and the
resldent's plumbling.

0 A call stani cable s sent through the exicting léad service Hine with the rew
poly service ready to beinstalted.

o A mini-excavator attachmert pulls cut the old lead servics line while
simultanecusly irstalling the new poly service,

Workzrs connect The poly sendce line 1o the water mvln an
the resident s plumbing

{
New Paly “—"

Service Line <«—
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Mole Pipe Replacement Technique ]

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

« The impact mole can be

. . . Lead Water Service Replacement
IqunChed USIng a Slghtlng Impact Mole Technique
Ievel. It deq nces by O o xmx;ggizz:;i‘;ﬁ:;?&zwimlcvel.lladvanccsbva
percussion action O e S e i e

creating a bore hole.

« The new poly line is pulled
through the bore hole and W | :
connected to the water e e o & e
main and residents m
plumbing.

Impact Mole
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davidk@pepipelines.com

INVENTORY GIS CONTACT SCHEDULING  INSPECTION TESTING REPLACEMENT
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( Case Studies
Pl 1. City of Baltimore, Maryland
=8Bl 2. City of Rock Hill, South Carolina
o &l 3. Town of Medley, Florida

4. Elementary School, California
5. Bard College, New York




Gase Study #1

Ba“imﬂl'ﬂ, Maﬂllallll Population 565,239

e Service Line Inspection

Door Hanger Notices
30-Day | 2-Day

R —

WATER SERVICE
LINE INSPECTION
NOTICE




Gase Study #1

30-DAY 2DV
eC = 6 =

SERVICE LINE |
BALTIMORE
BALTIMORE [Icmdnitntin

IMPORTANT WATER SERVICE

NOTICE LINE INSPECTION
'y ¥ Y Y 4 NOTICE

Dear Customer:

SERVICE LINE
PARTNERSHIP

The 20d1 revisione to the Lead and Copper
Rule requite the Baltimore Service Ling Dear Customer:
Parinership to identify the material of all water

An Electro Scan representative may
sarvice lines

conduct a water service line material
I'he Partnership engaged Eleciro Scan, inc. to Inspection at this address on
Inspect water service ines in this arce. Asmall
probe will be insered ditectly Into the service
[ing to verity its materal Date:

Water servico will bo chut off during the

ns e~ L Initial 4,000 homes
- S covering all City Council
_, i Districts assessed to compare
:ZWSA ¥ actual pipe materials to desktop
= ¥ data and predictive modeling.

Questions? Call 311 or visit
https://bitlly/Samplel G

g ¢ o o
for more information. o

for more information.




Gase Study #2

Gity of Rock Hill, South Garolin@ ropuiation 74,372

SOUTH CARQLINA

ROCKHILL
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550 miles of Water Main | 34,200 Water Meters
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IDENTIFYING WATER SERVICE LINE
PIPE MATERIALS USING MACHINE
INTELLIGENT TECHNOLOGY
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Gase Study #3

Town of Medley, Horida ropuiation 1,036
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Gase Study #4

Galifornia Elementary SChool o crroiment 384
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Gase Study #4
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Gase Study #9
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geuwan WrapUp/ Q&R

Richard Brown

Dir. of Marketing
Electro Scan
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‘Lead and Copper Rule Improvements ' Webinar

Chuck Hansen Matt Campos Richard Brown David:-Kinsella

CEO Executive.Vice Presidént VP, Product Development Dir. of Marketing Président
Electro.Scan Electro Scan Electro Scan Electro Scan Element 82,& PE Pipelines
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November

Tuesiday

1745 Markston Road '
Sacramento, California 95825

Tel: +1 916 779 0660
Web: https://www.electroscan.com.

Email: info@electroscan.com



https://www.electroscan.com/

B Contact Richard Brown

richbrown@electroscan.com
D +1 916.952.5160
https://www.electroscan.com
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