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SAUDI ARAMCO ENGINEERING REQUIREMENT (SAER 12366)

2023

BEST SENSOR AWARD, Cleantech/Sustainability Category
BUILTWORLD, TOP 50 in Infrastructure

2022

UKSTT Detection, Location, and Inspection Product of the Year
Environment & Energy Product of the Year - SWORDFISH
loT Breakthrough Awards: Leak Detection Solution of the Year loT
Innovator Awards: Best of 10T - Platform. Finalist
Winner of Builtworlds Venture West Demo Days

BUILTWORLDS

TOP50
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SEWER WATER

GRAVITY & UNPRESSURIZED PIPELINES GRAVITY & PRESSURIZED PIPELINES

International Patents '
AU 2015238903, AU 2017329037, CA 2864503, CA 2874808, CA 2905492, EP 2748576, EP 3516359, EP 13275131.4, JP 6062541, JP 6193893, JP 6514284,
NZ 713053, US 9143740, US 9304055, US 9933329, US 10451515, US 10557772, US 108146431,

&ngawll gsolj

saudi aramco

PETRONAS: TECHNOLOGY CHALLENGE 15 WINNER SAER 12366 BEST WATER & WASTERWATER SOLUTIONS



electro scaninc.

Product Overview
SWORDFISH

Multi-Sensor DELTA Probe for Pressurized Pipes
Multi-Sensor TRIDENT Probe for Pressurized Pipes
ES-600 Series CCTV Truck

ES-600 Series Portable

ES-400 Push Reel

ES-200 Push Reel

Multi-Sensor DELTA Probe for Sewer Force Mains

Services

INTERNATIONAL PATENTS & PATENTS PENDING
CA 2864503, CA 2874808, CA 2905492, EP 2748576, JP 6062541, JP 6193893, NZ 713053,
US Patents: 9143740, 9304055, 9933329, 10451515, 10557772, 10816431, 12105040, 12385865
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ES-670, ES-660, ES-650
ES-400

are difficult to access by vehicle.
1,000ft (305m) range.

ES-600 CCTV Medium-to-Large diameter Sewer Available for sale to municipal
. or Stormwater Pipes, or Gravity Water | or investor-owned utilities.

Optional: Mains 6-72 inches (150-1800mm). Available for licensing to

ES-670, ES-660, ES-650 Rack-mounted onto an existing CCTV | contractors on a daily or per

ES-400 truck or van. 1,500ft (460m) range. meter basis.

ES-600 Portable Medium-to-Large diameter Sewer Available for sale to municipal

or Stormwater Pipes, or Gravity Water | or investor-owned utilities.
Optional: Mains 6-72 inches (150-1800mm) that | Available for licensing to

contractors on a daily or per
meter basis.

ES-400 Push Rod

Optional:
Plug Reel, Hand Cart
ES-200, ES-50

Small-to-Medium diameter Sewer

or Stormwater Pipes 4-24 inches
(150-600mm). Push rod length is
limited to approximately 490 ft (150m).

Available for sale to municipal
or investor-owned utilities.
Available for licensing to
contractors on a daily or per
meter basis.

ES-200 Push Rod

Small diameter Sewer or Stormwater
Pipes 3-8 inches (76-150mm). Best for

Available for sale to municipal
or investor-owned uftilities.

Optional: private laterals. Push rod length is Available for licensing to

Plug Reel, Hand Cart ES-50 limited to approximately 490 ft (150m). [ coniractors on a daily or per
- meter basis.

ES-25 & 50 Very small diameter Plumbing Fixtures | Scheduled for release in

Push Rod or Industrial Tubing 0.5-4 inches late 2023.

Optional: (25-100mm).

Plug Reel, Hand Cart

CriticalSewers®
Cloud App

Web-based data management &
storage, including SQL database

for storing real-time inspection
results for Low Voltage Conductivity.

Requires set-up fee, per seat
licensing, and minimum 2-year
software support agreement.

1. All products are available for international projects, and require detailed maps

and a project plan addressing permitting, traffic control, and pipe access.




Page 2

ﬂ O
electro scaninc.

How Leaks Are Found & Measured in GPM

If a pipe leaks electricity, it leaks water,
and can be measured in Gallons per Minute or Liters per Second.

o Machine-Based Leak Location.

o Measures the Size of Hole hy Focused Electric Current.
o Machine-Based Leak Quantification in GPM or LPS.

o As Featured in AWWA M77, ASTM F2550, JACSOMA #1

O O

* 0.4 INCH ACCURACY QUESTIONABLE ACCURACY
REPEATABLE RESULTS m _ INGONSISTENT RESULTS
) (S




Page 3

K

electro scaninc.

COMPETITIVE ADVANTAGES

EY ADVANTAGES

No Lost Balls or Spheres. 100% Retrieval Since We're Tethered.

No False-Positives from Hitting the Pipe Wall like Acoustic. Not Possible With Ohm’s Law.

No Missed Leaks. We Find Them All.

No Guessing ‘Which Leak is Larger?’ Each Has a Liters per Second or GPM.

No High Pressure Needed. We're Pressure-Independent; Able to Scan 0-175 psi (12 bar).

No Long Wait for Reports. Data is Available in Minutes!

No Estimated Locations or Ranges. Pinpoint Locational Accuracy of 1Tcm (0.4in).

No Late Night / Early Morning Testing. Ambient Noise & Customer Pipe Usage Is Not a Factor.
No Effect from High Groundwater Surrounding Pipes. Electro Scan Measures Size of Hole.

No Need to Increase Pipe Pressure to Hear Leak. Electro Scan Is Non-Acoustic.
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SURVEY REPEATABILITY

4mmforwardesp  <4mmBackwart ssp
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PIPE MATERIALS
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PIPE WALL THICKNESS

Full-Length 360-Degree vs. Average for Entire Pipe

ACTIONABLE DATA NO ACTIONABLE DATA
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ILLEGAL & LEAKING TAP CONNECTION ASSESSMENTS

SFINFR SEWER

ELECTRO SCAN USES PINPOINT ACCURACY AND AI-CCTV TO
ACBURATELY IDENTIFY LEAKS AT TAPS . PIPE WALLS
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Electro Scan is developing an Al model that
finds leaks in pressurized pipes by tracking
the flow of suspended particles. When the
program detects particles flowing directly
into the pipe wall, indicating a leak, it flags
the location.

While we routinely find leaks with our FELL
technology not found by other inspection
methods, we believe it's important to
continue innovating, as our goal is to
provide you with as much quality,
actionable data as possible.

We continue to train the model with real
world inspections, and look forward to
bringing this one-of-a-kind kind program to
the market.

DETECT LEAKS IN PRESSURIZED PIPES
USING Al AND CCTV

e Tracks particles in three dimensions

e Vastly improves the ability of CCTV to detect
leaks

e Works with Delta and Trident multi-sensor
probes for unparalleled accuracy
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WATER

LEAD & LEAK DETECTION PRODUCTS
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CERTIFIED

Non-Lead Water Services
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APPLICATIONS

SWORDFISH IS THE WORLD'S FIRST HAND-HELD BURIED LEAD PIPE
DETECTION TOOL. USING AN AUTO-FED CABLE AND LOW-VOLTAGE
CONDUCTIVITY PROBE, SWORDFISH AUTOMATICALLY IDENTIFIES LEAD
PIPES. READINGS ARE TRANSMITTED IN REAL-TIME TO ELECTRO SCAN'S
CRITICAL H20 CLOUD APPLICATION, WITH RESULTS INDEPENDENTLY
VERIFIED USING 3M LEAD TEST KITS FOR 100% VERIFICATION OF LEAD PIPE.

BURIED LEAD PIPE DETECTION
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Features

Buried lead pipe detection

Pipe Diameters

0.5” to 3” (13mm to 75mm)

Pressure

Range from ZERO to 10 bar (145 psi)

Temperatures

41-86°F, 5-30°C

Common Launch
Points

Meters, Curb Boxes, and More

Pipe Lengths
Per Survey

Up to 80ft (25m) from opening

Water
Main

€

Service
Line

©

Curb
Box

Page 12

Home
Plumbing

Water
9 Meter
Service
Line

Circled numbers represent
possible changes in pipe
materials that may or may not
be a source for lead to leach
into domestic drinking water

@ pipelines.
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RISING MAINS, SEE PAGE 31
MULTI-SENSOR DELTA PROBE

FOR WATER MAINS

g

ACOUSTIC* CONDUCTIVITY ~ CCTV

Condition Performance

Low Voltage Conductivity FELL, CCTV,
Acoustic Hydrophone, Pressure Sensor

Pipe Diameters 8-60 inches (200-1500mm)
ZERO to 12 bar (175 psi)
Temperatures 41-86° F / 5-30° C

Common Launch Points Installed 4 inch (100mm) or larger hot tap with a
corresponding isolation gate or ball valve

Flow Rate Min. Flow Rate for Hydrochute Propulsion is 0.3m/sec.
Pull-Through able to handle NO FLOW conditions.

Pricing Per Day or Per Meter Based on Project Size,
Access Difficulty, Insertion Points, Diameters,
and Traffic Control

Pipe Lengths Per Survey 1km Recommended for CCTV. Up to 2km with
specialized equipment.

Average Production 1-2 Pipe Sections per Day

Integrated Acoustic Sensor lets utilities compare results with Conductivity, revealing what
they are not hearing.
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MULTI-SENSOR DELTA PROBE

FOR WATER MAINS
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MULTI-SENSOR DELTA PROBE

FOR WATER MAINS
ONLY AVAILABLE AS A SERVICE BY AUTHORIZED CONTRACTORS

HYDROCHUTE SET-UP

PULL-THROUGH SET-UP

OVER 3,000 PRESSURIZED PIPE INSERTIONS

HYDROCHUTE SET-UP PULL-THROUGH SET-UP

|

LOW OR NO FLOW? NO PROBLEM FOR ELECTRO SCAN.
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SAMPLE SURVEY DATA

Conductivity (FELL)
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IN THE FIELD
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IN THE FIELD
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Real-Time
Data Display
& Acquisition

-
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MULTI-SENSOR TRIDENT PROBE

Pressurized Water Main Leak Detection.
Finding & Measuring Leaks in GPM or LPS.

CHLORINATION
CHAMBER

CONDUCTIVITY

i

CCTV

Peswe  |ollepstibn
Per Day or Per Meter based on total project size

Launch Points -Installed 4 inch (100mm) or larger hot tap with a
corresponding isolation gate or ball valve
-Fire hydrant with a 4 inch (100mm) or larger barrel
served by a corresponding isolation gate valve

Pipe Length Per Survey Up to 400ft (120m) in either direction from access

Construction High impact ABS & powder-coated, zinc-plated mild steel

Dimensions (Length x Width) 5inches x 1.6 inches
Camera Features Display: 10.1"”, 1280 x 800 HD color TFT
Storage: Internal 128Gb, USB flash storage supported
Power Options: Mains Input (100-240 VAC),
DC Output (16 VDC) or Built-In Battery (4S2P)
Focal Range: 10mm to oo
Active Pixels: 768 x 492 (NTSC) / 765 x 582 (PAL)
LED Luminance: 2 208 Lumens
Resolution: 2 460 TVL
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STANDARD OPERATING PROCEDURE
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LINE LOCATION

DRAWBACK OF GROUND PENETRATING RADAR:
DIFFICULT TO LOCATE WATER MAINS

PRECISION SONDE LOCAOR

LOCATE LINES WITH THE TRIDENT PROBES BUILT-IN SONDE
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WATER LEAK TRAINING CENTER

INSTRUCTION HANDS-ON TRAINING IN-PIPE NAGATION AUTOMATIC DATA CAPTURE

Sacmento
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CRITICAL H20 CLOUD APPLICATION

Critical H20 stores inspection data from the Delta and Trident multi-sensor probes (FELL, CCTV,
& ACOUSTIC). Inspection results are uploaded live from the field for immediate viewing.




Page 25

electro scaninc.

SEWER
INFILTRATION PRODUCTS
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ES-600 CCTV TRUCK INTEGRATION ES-670, ES-660, ES-650, ES-400
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ES-600 STANDARD SPECIFICATIONS AND FEATURES

Conveyance

Combined Sewer & Storm Systems, Separated Gravity Mains, Gravity
Water Mains, Force Mains, Siphons, and Stormwater Networks.

Required Flow

None. Dry, Partially, or Fully-Surcharged Flow. Aided by Jet Truck.

Pipe Diameters

ES-670: Up to 72 inch (1800mm)
ES-660: 6 to 60 inch (150 to 1500mm)
ES-650: 6 to 30 inch (150 to 800mm)
ES-400: 4 to 16 inch (100 to 400mm)

Pipes Pipe Shape Any, including Circular, Box, Egg-shaped, Oval, and Trapezoidal.
Pipe Materials | Any Elecirically Non-Conductive Pipe Walls, including Asbestos
Cement, Brick, Cement Mortar Lined and Coated Steel,
Cured-In-Place Pipe, Ductile Iron with Epoxy Coatings, Fiberglass
Reinforced Pipe, High-Density Polyethylene Pipe, Prestressed
Concrete Cylinder Pipe, Polyethylene, Polyvinyl Chloride,
Reinforced Concrete, Vitrified Clay Pipe, efc.
Dimensions ES-660 & ES-670 Length: 36 in (914mm); Diameter: 3 in (76mm)
Scan Recording| Critical Sewers® Field Laptop PC, Wifi Connection to Critical
Sewers® Cloud Application.
Speed 45-60 ft/minute (15-20 meters/minute)
Operating 20°F to 120°F (-7°C to 50°C)
Temperature
System Power § I 120VAC / 60Hz - or - 220VAC / 50Hz
Specification UPPly
Range 1,500 ft (460m) range from single point of access.

Current (max)

40 mA

Electrical Array

Focused tri-elecirode array

Defect Flow
Calculation

1 30% Accuracy measured in Gallons Per Minute (GPM)
or Liters Per Second (LPS).

Defect Location

ES-650 & ES-660 +0.4 inches (1cm) ES-670 1 inch (2.5cm)

1. No manual coding required.

2. Finds & measures all leaks at cracks,
joints, tap connections, and pipe wall.

3. Measures leaks in GPM (LPS).

4. No bypass pumping required for

9. Repeatable test results, as verified by US,
UK, German, Japanese, and Ausiralian
testing.

10. Finds & measures defects hidden by
grease, silt, & encrustation.

i i 11. Automatically evaluates 360° of pipe
Advantages inspection.
9 5. Use in field rain or shine. wall.
6. Recommended for all Pre- and 12. Determines water tightness of sewers
Post-Rehabilitation. & lateral connections.
7. Finds defects not seen by CCTV, 13. Robust design has no moving parts.
such as inside joints. 14. Recommended by WRc, developers
8. Differentiates superficial cracks from of NASSCO CCTV Codes.
cracks through pipe. 15. Reports available in minutes, not hours,
days, or weeks.
Limitations 1. Does not provide a clock position of defect location inside the pipe,

but location is accurate to within 0.4 inches (1cm).
2. Cannot scan pipes with obsiructions or collapsed sections.
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PORTABLE SYSTEMS UTILIZE CUES K2 PORTABLE REEL OR EQUIVALENT

PIPE DIAMETERS 67072 INCH (150 T0 1800MM)
ES-600 RANGE 1,000 FT (305 M). DEPENDENT ON JET TRUCK HOSE LENGTH.
|S=E:|TEASBLE* PIPE SHAPE ANY, INCLUDING CIRCULAR, BOX, EGG-SHAPED, OVAL, AND TRAPEZOIDAL
PIPES PIPE MATERIALS ELECTRICALLY NON-CONDUCTIVE PIPE WALLS, INCLUDING ASBESTOS
CEMENT, BRICK, CEMENT MORRR LINED AND COATED STEEL, CURED-
CONTINUED FROM IN-PLACE PIPE, DUCTILE IRON WITH EPOXY COATINGS, FIBERGLASS
PRIOR PAGE REINFORCED PIPE, HIGH-DENSITY POLYETHYLENE PIPE,
PRESTRESSED CONCRETE CYLINDER PIPE, PONETHYLENE, POLYVINYL
CHLORIDE, REINFORCED CONCRETE, VITRIFIED GLAY PIPE, ETC.

*FOR DIFFICUIT TO ACCESS LOCATIONS AND EQUIPMENT PORTBILITY.
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PIPE DIAMETERS 47024 INCH (100 TO 600MM)
PIPE SHAPE ANY, INCLUDING CIRCULAR, BOX, EGG-SHAPED, OVAL, AND TRAPEZOIDAL.
PIPES PIPE MATERIALS ELECTRICALLY NON-CONDUCTIVE PIPE WALLS, INCLUDING ASBESTOS

CEMENT, BRICK, CEMENT MORTAR LINED AND COATED STEEL,
CURED-IN-PLACE PIPE, DUCTILE IRON WITH EPOXY COATINGS,
FIBERGLASS REINFORCED PIPE, HIGH-DENSITY POLYETHYLENE PIPE,
PRESTRESSED CONCRETE CYLINDER PIPE, POLYETHYLENE, POLYVINYL
CHLORIDE, REINFORCED CONCRETE, VITRIFIED CLAY PIPE, ETC

DIMENSIONS LENGTH: 8 IN (203MM); DIAMETER: 2.2 IN (56MM)
SCAN RECORDING CRITICAL SEWERS® FIELD LAPTOP PG WIFI CONNECTION TO CRITICAL
ES-400 SYSTEM SEWERS® CLOUD APPLICATION.
SPECIFICATION SPEED 30 FT/MINUTE (10M/MINUTE)

ENVIRONMENTAL IP 67. ABLE TO WITHSTAND RAIN AND LOW PRESSURE WASH
Down. 20% 10 126°F (-7°¢ T0 50%)

POWER SUPPLY 12V RECHARGEABLE EXTERNAL BATTERY PACK -OR- 12V DC EXTERNAL
POWER SUPPLY.

REEL SPOOL DIAMETER 39 INCHES L32 INCHES W20 INCHES, H38 INCHES
L81CM, W51CM, HOBCM. LENGTH: 400 FT (120 M)

CURRENT (MAX) 40 MA

ELECTRICAL ARRAY FOCUSED TRI-ELECTRODE ARRAY

DEFECT FLOW £30% ACCURACY MEASURED IN GALLONS PER MINUTE (GPM)

CALCULATION OR LITERS PER SECOND (LPS)

DEFECT LOCATION +0.4 INCHES (1CM)

WEIGHT

PROBE: 2.95 LB (1.34KG) | TOTAL WEIGHT 80LBS (36KG)

ol EORILLA CARTE
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ES-200 PUSH ROD

ES-200

PIPE DIAMETERS 3708 INCH (76 T0 200MM)
PIPE SHAPE ANY, INCLUDING CIRCULAR, BOX, EGG-SHAPED, OVAL, AND TRAPEZOIDAL.
PIPES PIPE MATERIALS ELECTRICALLY NON-CONDUCTIVE PIPE WALLS, INCLUDING ASBESTOS
CEMENT, BRICK, CEMENT MORTAR LINED AND COATED STEEL,
CURED-IN-PLACE PIPE, DUCTILE IRON WITH EPOXY COATINGS,
FIBERGLASS REINFORCED PIPE, HIGH-DENSITY POLYETHYLENE PIPE,
PRESTRESSED CONCRETE CYLINDER PIPE, POYETHYLENE, POLYVINYL
CHLORIDE, REINFORCED CONCRETE, VITRIFIED CLAY PIPE, ETC
DIMENSIONS LENGTH: 6.5 INCHES (165MM); DIAMETER: 1.57 INCHES (39.88MM)
SCAN RECORDING CRITICAL SEWERS® FIELD LAPTOP PG WIFI CONNECTION TO CRITICAL
SYSTEM SEWERS® CLOUD APPLICATION.
SPECIFICATION SPEED 30 FT/MINUTE (10M/MINUTE)
ENVIRONMENTAL IP 67. ABLE TO WITHSTAND RAIN AND LOW PRESSURE WASH
pown. 20%F 10 12¢°F (-7°¢ T0 50%)
POWER SUPPLY 12V RECHARGEABLE EXTERNAL BATTERY PACK -OR- 12V DC EXTERNAL
POWER SUPPLY.
REEL SPOOL DIAMETER 26 INCHES L26 INCHES W12 INCHES H32 INCHES
L66CM, W30CM, H81CM. LENGTH: 400 FT (120 M)
CURRENT (MAX) 40 MA
ELECTRICAL ARRAY FOCUSED TRI-ELECTRODE ARRAY
DEFECT FLOW £30% ACCURACY MEASURED IN GALLONS PER MINUTE (GPM)
CALCULATION OR LITERS PER SECOND (LPS)
DEFECT LOCATION +0.4 INCHES (1CM)
WEIGHT PROBE: 1.1LB (.50KG) | 50LBS (23KG)




Page 31 e l e Ct rOﬂS can ﬁ NE. “FOR WATER MANNS,

SEE PAGE 13
MULTI-SENSOR DELTA PROBE

FOR SEWER FORCE MAINS / RISING MAINS

St

ACOUSTIC* CONDUCTIVITY  CCTV
performance

Low Voltage Conductivity FELL, CCTV,
Acoustic Hydrophone, Pressure Sensor
Pipe Diameters 8-60 inches (200-1500mm)

41-86 °F / 5-30° C

Common Launch Points -4 inch (100mm) or larger air release valve with a
corresponding gate or ball valve.
-4 inch (100mm) or larger scour drain with a
corresponding isolation gate or ball valve.

-Installed 4 inch (100mm) or larger hot tap with a
corresponding isolation gate or ball valve.

Flow Rate Min. Flow Rate for Hydrochute Propulsion is 0.3m/sec.
Pull-Through able to handle NO FLOW conditions.

Pricing Per Day or Per Meter Based on Project Size,
Access Difficulty, Insertion Points, Diameters,
and Traffic Control

Pipe Lengths Per Survey 1km Recommended for CCTV. Up to 2km with
specialized equipment.

Average Production 1-2 Pipe Sections per Day

* Integrated Acoustic Sensor lets utilities compare results with Conductivity, revealing what
they are not hearing.
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MULTI-SENSOR DELTA PROBE

FOR SEWER FORGE MAINS / RISING MAINS
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67072 INCH (150 TO 1800MM)

Focused Electrode Leak Location (FELL) is an
“unamhbiguous way to detect leaks in service laterals.”
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CONFIRM SATELLITE ‘POINTS OF INTEREST'

USE ELECTRO SCAN AS YOUR ‘BOOTS-ON-THE-GROUND’ TO LOGATE
WITH 0.5” / 1CM ACCURACY AND SEVERITY IN GPM / LPS
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| SERVICES

CONTRACT SERVICES

Direct Services By Electro Scan’s
International Field Teams

TECHNOLOGY LICENSING

Licensing to 3rd Party
Authorized Contractors Utilizing
Electro Scan Certified Equipment

UTILITY SALES & SOFTWARE CLOUD LICENSING

TCB
AUDIT
SERVICES

1SOZ

WWW.TCBAUDITS.COM



ACGURATE, FAST, REPEATABLE

CONTACTS

Worldwide

Contact: Chuck Hansen, Founder and Chairman
Email: chuck@electroscan.com Mobile: +1 916 275 2921

EU & UK

Contact: Brad Weston, Director, Electro Scan (UK) Limited
Email: brad@electroscan.com Mobile: +44 7739 358611

North America
Contact: Mike App, Executive Vice President
Email: mike@electroscan.com Mobile: +1 917 817 0090

Product Development
Contact: Matt Campos, VP, Product Development Pressurized
Email: matt@electroscan.com Mobile: +1 916 879 0686
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1745 Markston Road Sacramento,
California 95825 Tel: +1 916 779 0660
Email: info@electroscan.com
Website: www.electroscan.com
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