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CLEANING     INSPECTION   REPAIR
• LARGE AND SMALL 

DIAMETER PIPE CLEANING
• ROOT REMOVAL
• WWTP CLEANING SERVICES

• LATERAL AND MAINLINE CCTV 
INSPECTION

• MULTI-SENSOR INSPECTIONS
• MANHOLE INSPECTIONS
• LIVE WATER MAIN INSPECTIONS

• LATERAL LINING
• CENTRIFUGALLY CAST 

STRUCTURAL COATINGS
• GROUTING
• CIPP POINT REPAIRS



PRESENTATION TOPICS
 WATER MAIN/FORCE MAIN 

TECHNOLOGIES
 Live CCTV and Acoustic

 Electromagnetic

 SEWER/STORM MULTI-SENSOR 
INSPECTIONS
 HDCCTV

 Laser
 Lidar

 Ring Lasers

 Sonar

GOOD OLD FASHIONED PIPE 
WALKS WORK AS WELL!  MICHELLE 
WALKING A 84” COMBINED SEWER
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LIVE CCTV AND ACOUSTIC LEAK DETECTION



NASSCO PACP Standardized Code List



NASSCO HAS 
DEVELOPED NEW 
PRESSURE PIPE 
CODES FOR 
PRESSURIZED 
SEWERS, AND 
POTABLE WATER 
INSPECTIONS. 

AVAILABLE IN 
PACP VERSION 8!



JD7 Investigator©

• 2” to 12” pipe diameter (all pipe materials)

• Access: dry- and wet-barrel hydrants, valves, 
hot taps

• HD quality CCTV and footage

• Acoustic leak detection

• Sonde for locating

• 320’ in a single deployment (bi-directional)

• Up to 250 psi. Real-time observations in the 
field





JD7 LDS 1000©

• 12” and greater pipe diameter (all pipe 
materials)

• Access: ARV, hot tap, gate valve, pigging wye

• HD quality CCTV and footage

• Acoustic leak detection

• Sonde for locating

• 3,300’ in a single deployment (neutral 
buoyant cable)

• Up to 250 psi

• Real-time observations in the field

24” 60”







ELECTROMAGNETIC

PRESSURE PIPE TOOLS

FOR METALLIC PIPE INSPECTION

SUPPLIERS: PICA AND PURE



ELECTROMAGNETIC TOOLS TO 
MEASURE METAL LOSS

Relies on time varying Electromagnetic (EM) fields.

Suitable for metallic cylinder pipe and bar wrapped 
pipe.

Will quantify amount (depth) of missing metal.

Can see through internal liners & deposits.

Equally sensitive to external or internal corrosion. 

Inspections per ASTM Standard Practice E-2096-00
14
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PICA’s RFT In-Line Inspection Tool

REQUIRES FULL 
BORE ACCESS TO 

THE PIPE

CAN PASS 
THROUGH BENDS

CANNOT PASS 
THROUGH 
BUTTERFLY 

VALVES



RFT Graphically:
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Reported: 3% Remaining
Actual:      0% Remaining

Reported: 0% Remaining
Actual:      0% Remaining

Reported: 0% and 10% Remaining
Actual:      0% and ~10% Remaining



Sewer/Storm 
Pipelines

MSI: CCTV, 
Laser, Sonar

Pipe 
Penetrating 

Radar SEWERVUE PPR



1. CCTV, HD VIDEO, AND LASER ABOVE THE 
WATER LINE

2. SONAR BELOW THE WATER LINE

3. OPTIONAL GAS LOGGER

ALL RIDING ON ONE PLATFORM AND DURING ONE 
INSPECTION PASS



Why Laser and Sonar

 LASER
 Measure Ovality

 Measure Corrosion

 Measure large defects/cracks

 Determine Remaining Useful Life

 Help design rehab projects – size of lining needed, etc

 SONAR
 Determine large defects in the pipe under water

 Determine if  Pipe Cleaning is necessary/methodology

 Define exact debris quantities/disposal costs



CCTV vs. Laser Profiling – Measuring Corrosion and Ovality



• LIDAR/3D LASER – XYZ POINT CLOUD OF MEASUREMENTS

• DIODE LASERS – 2 PRECISE LASERS THAT SPIN TO CREATE A 
SPIRAL SCAN. 

• RING LASER – RING OF LIGHT PROJECTED ON THE PIPE WALL, 
CAMERA RECORDS LIGHT RING, THEN A MEASUREMENT GRID IS 
USED TO COMPUTE PIPE DIMENSIONS.



NATIONAL PLANT SERVICES, INC.
 MSI SERVICE OPTIONS: LIDAR AND RING LASER

CARYLON 3D:
CCTV/LIDAR/SONAR

 INSPECTION IS LIMITED TO 2400 LF
 CRAWLER OR FLOAT
 CAN INSPECT + 30 FEET DIAMETER!
 LIVE FEED CCTV + GO PRO
 LIDAR SCANNER MEASURES THE PIPE
 DATA DISRUPTIONS CAN BE CAUSED BY:

 STEAM
 WATER OR DEBRIS ON THE LASER GLASS

FLY EYE FLOAT: 
180 FISH EYE/RING LASER/SONAR

 CAN INSPECT 8,000+ LF IN ONE 
DEPLOYMENT

 MAXIMUM DIAMETER 108”
 BATTERY OPERATED
 CCTV IS A SERIES OF 180 DEGREE FISH EYE 

SNAPSHOTS
 A RING OF LIGHT IS PROJECTED ON THE 

PIPE WALLS, THEN PUT OVER A GRID TO 
OBTAIN DIMENSIONS

 GOOD FOR LONG INSPECTION LENGTHS, 
TURBULENT SEWERS, STEAM



 Ring of light is projected 
against the inside of the pipe.  
Camera is used to determine 
inside dimensions and 
changes in pipe shape and 
size.

 Inspects pipelines from 18” to 
108” diameter.

RING LASERS





HDCCTV, LIDAR, SONAR IN ONE INSPECTION PASS



CARYLON 3D MSI SYSTEM
HDCCTV/LIDAR/SONAR + GAS LOGGER



CCTV
INDUSTRY-WIDE HD CAMERA LIMITATIONS

• Cable length limitations
• Diameter limitations
• Have to purchase camera 

manufacturers truck, use 
their transports

• Lack of sufficient lighting



DEVELOPED THE USE OF GO PROS ON OUR MSI 
PLATFORM TO OBTAIN HIGH DEF CCTV

The high-
definition video 
files are LARGE.

Files are over 39 
gigs at full 

resolution, and 
now 4-7 gigs at the 
final merged video





GO PROS HAVE LESS IMPACTS FROM STEAM AND SPLASHING



ONLY WORKS UNDER WATER!

USED TO INSPECT UNDER THE 
WATER LINE IN SIPHONS AND 

INTERCEPTORS





RELATIVELY CLEAN SIPHON SIPHON WITH SIGNIFICANT 
DEBRIS

ACTUAL SONAR SCAN 
MPEG

We process this sonar data and provide debris quantities at each 
location.  MPEG sonar movies are also provided for import into your 
asset management system.





WITH SONAR WE OBTAIN 1-3 PROFILE IMAGES PER FOOT



THERE MUST BE WATER IN 
BETWEEN THE SONAR SENSOR, 

AND BOTTOM OF THE 
PIPE/DEBRIS



Important Considerations for 
Sonar of Siphons:

If you are going to sonar inspect 
a siphon, it is necessary to flush 
the lines to remove rags that 
tend to gather in siphons. 



Benefits of In-Service Flushing of Siphons
 Prior to Sonar

Before Flushing After 2 Days of Flushing

Otherwise, rags will cover the sonar and you will get no data, and it will be a wasted effort!





READING LIDAR RESULTS

The color ramp adjusts 

automatically based on 

comparison to the as-built 

dimension:

•  Green indicates as-built pipe        

size/condition 

• Yellow indicates minor 

corrosion

• Orange indicates more 

corrosion

• Red indicates the highest 

corrosion observed 

• Blue indicates buildup, or 

where pipe is inside as-built 

measurements.

HOW TO READ LIDAR:



LIDAR (Light Detection and Ranging)

 The lidar sensor emits pulsed 
light waves.

 These pulses bounce off 
surrounding objects and return 
to the sensor.

 The sensor uses the time it 
takes for each pulse to return 
to the sensor to calculate the 
distance it traveled

 A 3D map of the pipe, 
otherwise known as a “point 
cloud”, is generated

SOURCE: SEMANTIC SCHOLAR

LASER MAPPING IS USED FOR 
ABOVE GROUND INFRASTRUCTURE 

TOO, INCLUDING ANCIENT SITES 
LIKE THIS!



LIDAR DRIVE THROUGH MODEL

OUR IN-HOUSE 
SOFTWARE 

DISPLAYS THE 
POINT CLOUD 
AGAINST THE 

AS-BUILT 
DIMENSIONS





The normal adjustable color ramp can be boring!



Wider Color 
Ramp Improves 

Definition

THE WAFFLE 
PATTERN OF THE 

REBAR IS CLEARLY 
VISIBLE



We need the as-
builts for more 

custom pipe 
shapes

Semi-Elliptical Pipe, Installed 1927



Predict Remaining Useful Life



Laser shooting up Laterals

Laser readings 
indicate corrosion OR 

measurements 
outside reference 

circle.

Will shoot up tap 
connections



CMP Storm Drain CCTV/Lidar 
Inspection

THE LASER CAN 
FIND HOLES TOO!



LIDAR IS USEFUL IN CMP TOO!



VCP PIPE CAN CORRODE TOO!



GAS LOGGERS

HIGHEST H2S READINGS 
WERE AT JUNCTION TO 

THE FORCE MAIN



PLANNING FOR MSI PROJECTS

 Maximum length between access points?

 What is the diurnal flow? Should we perform day or 
night inspections?

 What sensors? CCTV, Lidar/Laser, and sonar?

 Site Reconnaissance visits are IMPORTANT

 What traffic control do we need?

 Where should we set up to start inspections?

 What manholes should we avoid?



CONDITIONS TO WATCH FOR DURING 
PLANNING/SITE RECON:

 Bends in the pipe alignment can stop an inspection

 Obstructions in manholes/pipes

 High pressure/high flow tie-ins that may stop an 
inspection

 High traffic areas that can slow production and 
increase TC costs

 Select continuous pipe runs to maximize daily 
footage production

 Is flow too turbulent for Lidar?



• NPS staff prepares all deliverables.

• Reports for EACH line segment are prepared which 
summarize all data streams.

• A technical engineering report/memorandum is 
prepared for each project. 

• Repair recommendations can be provided.





IMPORT RESULTS INTO ANY ASSET 
MANAGEMENT SYSTEM

ASSET 
MANAGEMENT 

SYSTEM

PACP EXPORT LIDAR

3D LASER SCAN 
MPG

2D LASER SCAN 
MPG

EXCEL 
SPREADSHEET OF 

LASER VALUES

SONAR

2D LASER SCAN 
MPG

EXCEL 
SPREADSHEET OF 

DEBRIS 

DEBRIS GRAPH

MSI LINE 
SEGMENT 
REPORT



NPS’ CUSTOM MSI LINE SEGMENT REPORTS



WHAT DO WE DO NOW?

1. COMPARE TV 

AND PACP 
SCORES AGAINST 
LASER DATA

2. HOW DOES 
THIS COMPARE 
TO THE AS-BUILT?

YEP, BETTER 
FIX THIS ONE 

ASAP!

3. DETERMINE YEARS TO INNER OR OUTER REBAR TO DETERMINE RUL. (BEST IF MORE THAN ONE DATA SET) 

4. ASSIGN TO A 
CIP SCHEDULE 

AND START 
DESIGN!



mbeason@nationalplant.com

mailto:mbeason@nationalplant.com
mailto:mbeason@nationalplant.com
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