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Pipes for sewers and stormwaterPipes for sewers and stormwater
drains are expensivedrains are expensive

Putting those pipes in the groundPutting those pipes in the ground
is even more expensiveis even more expensive

Repairing or rehabilitating thoseRepairing or rehabilitating those
new sewers or drains may benew sewers or drains may be

more expensive againmore expensive again
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Would you like your new assetsWould you like your new assets
to look like these?to look like these?
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All of these defects were builtAll of these defects were built
into new sewers or drains.into new sewers or drains.

They are not uncommon!They are not uncommon!
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Some good reasons to inspect newSome good reasons to inspect new
lineslines
•• A study by WRC (UK) in 1983 determined that A study by WRC (UK) in 1983 determined that 

the majority of sewer defects are a result of the majority of sewer defects are a result of 
poor workmanship poor workmanship 

•• A Dept Transport & Road Research UK A Dept Transport & Road Research UK 
Laboratory 1989 study based on the Laboratory 1989 study based on the 
assessment of 180km of sewers determined assessment of 180km of sewers determined 
that many defects arise during or shortly after that many defects arise during or shortly after 
constructionconstruction

•• In 2005 Mornington Peninsula Shire Council In 2005 Mornington Peninsula Shire Council 
(Victoria, Australia) found (Victoria, Australia) found many defects in many defects in 
newly constructed stormwater drainsnewly constructed stormwater drains
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Prompted into actionPrompted into action

•• In 2005 I was involved in the revision of In 2005 I was involved in the revision of 
the Sewer Inspection Reporting Code of the Sewer Inspection Reporting Code of 
Australia WSA05 2002 when Australia WSA05 2002 when the photos the photos 
from a CCTV inspection of new from a CCTV inspection of new 
stormwaterstormwater drains at drains at MorningtonMornington
Peninsula came to lightPeninsula came to light

•• It was clear that in the revision of the It was clear that in the revision of the 
Code a much expanded section on Code a much expanded section on 
acceptance criteria was necessaryacceptance criteria was necessary
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Problems in new assetsProblems in new assets

•• Unacceptable damage or defects from Unacceptable damage or defects from 
poor installationpoor installation

•• Unacceptable manufacturing defects in Unacceptable manufacturing defects in 
the installed pipethe installed pipe

•• Pipework and fitting arrangements not in Pipework and fitting arrangements not in 
accordance with design, codes or accordance with design, codes or 
specificationsspecifications

•• Damage from the installation of other Damage from the installation of other 
utilitiesutilities
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Acceptance/rejection criteriaAcceptance/rejection criteria
drafteddrafted
•• Tables listing defects considered Tables listing defects considered 

unacceptable in new constructionunacceptable in new construction

•• Specification for the inspection and Specification for the inspection and 
reporting on features and defects in new reporting on features and defects in new 
assets includingassets including
–– standard of operation during inspectionstandard of operation during inspection

–– requirement for the CCTV operator to be requirement for the CCTV operator to be 
‘qualified’‘qualified’

–– reporting requirementsreporting requirements
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22.7 CCTV INSPECTION

Carry out a CCTV inspection of specified sewers and maintenance structures in 
accordance with WSA 05. Use data capture software authorised by the Water 
Agency. 

Apply the following requirements to the CCTV inspection:

 Use certified CCTV operators.

 Only accept CCTV videotapes of such quality that an accurate assessment 
of the internal condition of the sewer can be made.

 Provide the CCTV records to the Superintendent as specified.

 Apply the acceptance / rejection criteria of Appendix F of WSA 05.

 Rectify all defects prior to conducting any further inspection.

If CCTV equipment used to conduct the inspection is not calibrated to NATA’s 
requirements for quantifying observations, record the estimated value as an 
addendum to the test report.

The Water Agency may specify alternative verification of the result prior to 
determining whether remedial action is required.

Inspection requirements from WSA02Inspection requirements from WSA02
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Some agencies that use CCTVSome agencies that use CCTV
acceptance inspectionsacceptance inspections
•• Sydney WaterSydney Water
•• Mornington Peninsula Shire CouncilMornington Peninsula Shire Council
•• Darwin City CouncilDarwin City Council
•• ACTEWAGLACTEWAGL
•• South East Water (Victoria)South East Water (Victoria)
•• Coffs Harbour City CouncilCoffs Harbour City Council
•• Mackay Regional Council Mackay Regional Council 
•• and many othersand many others
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Mackay Regional CouncilMackay Regional Council

•• Inspects new sewers constructed by Inspects new sewers constructed by 
contractors using Council’s own CCTV contractors using Council’s own CCTV 
system and staffsystem and staff

•• Provide a comprehensive report on Provide a comprehensive report on 
defects that are unacceptabledefects that are unacceptable

•• Report work as constructed data that Report work as constructed data that 
differs from design or contractor differs from design or contractor 
supplied informationsupplied information
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Example CCTV audit reportsExample CCTV audit reports
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How are repairs done on yourHow are repairs done on your
assets?assets?
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CCTV inspections can be usedCCTV inspections can be used
to verify the integrity andto verify the integrity and

standard of repairs!standard of repairs!
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Conduit Inspection ReportingConduit Inspection Reporting
Code of Australia WSA05Code of Australia WSA05--20082008
•• First published in 2006 by First published in 2006 by 

the Water Services the Water Services 
Association of Australia Association of Australia 

•• Based on the European  Based on the European  
Code and the Australian Code and the Australian 
Conduit Condition Conduit Condition 
Evaluation Manual (1991)Evaluation Manual (1991)

•• Replaced the Sewer Replaced the Sewer 
Inspection Reporting Code Inspection Reporting Code 
of Australia WSA05of Australia WSA05--20022002

•• Incorporates input from Incorporates input from 
Water Agencies and Water Agencies and 
operators across Australiaoperators across Australia
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Conduit Inspection ReportingConduit Inspection Reporting
Code ofCode of Australia WSA05Australia WSA05 -- 20082008
•• Provides a simpleProvides a simple coding system for coding system for 

defects and other features of conduits to defects and other features of conduits to 
describe:describe:
–– structural defectsstructural defects

–– service conditions service conditions 

–– construction, repair and rehabilitation construction, repair and rehabilitation 
featuresfeatures

•• Incorporates a compendium of typical Incorporates a compendium of typical 
defects and features on WSAA websitedefects and features on WSAA website
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Conduit Inspection ReportingConduit Inspection Reporting
Code ofCode of AustraliaAustralia WSA05WSA05 -- 20082008
•• Incorporates preliminary grading of Incorporates preliminary grading of 

structural and service conditions of the structural and service conditions of the 
conduitconduit

•• Includes acceptance standards for new Includes acceptance standards for new 
sewerssewers

•• Provides operational standards that Provides operational standards that 
includeinclude
–– camera speedcamera speed
–– linear measurementlinear measurement
–– data displaydata display
–– requirements for recording imagesrequirements for recording images
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Appendix F WSA05Appendix F WSA05--20082008
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Inspection requirementsInspection requirements

F2 CCTV INSPECTION REQUIREMENTS

CCTV acceptance inspection of conduits shall be conducted in accordance with the
requirements of Clause 2.5. In addition, the operator shall investigate, describe, 
identify and report on the defects or features in accordance with the criteria in this 
Appendix.

Where required, specialised instruments, apparatus and/or software shall be used to
facilitate measurement of parameters to determine acceptance. Hardware and 
software used in measuring the parameters shall be correctly calibrated for each 
application using the manufacturer’s recommended methods.
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F3 QUALIFICATIONS OF CCTV OPERATORS
CCTV operators shall hold a Statement of Attainment in 
NWP331B Inspect conduit and report on condition and features
and recognised qualifications in:
(a) Occupational health and safety;
(b) Traffic control; and
(c) Confined space entry.

CCTV operator ‘Qualifications’CCTV operator ‘Qualifications’
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F4 ACCEPTANCE REPORTING
As well as the reporting in accordance with Clause 2.6, the acceptance 
determination for each defect or feature nominated in the following tables shall 
be noted in the remarks section of the inspection report for each such defect 
or feature observed in the new construction.

Still photographs shall have a resolution of 640 X 480 pixels and be captured 
with the camera stationary.

A still photograph along the axis of the conduit at the defect shall be captured 
and at least one photograph of the defect centred in the picture shall be 
captured.

Video clips shall be captured as required to illustrate features with movement.

Reports shall be prepared and submitted in hard copy with photographs and 
include a summary of all recorded defects and observations where the asset 
owner is required to make a determination for acceptance.

ReportingReporting
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CompendiumCompendium
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‘Qualifications’ are essential for CCTV‘Qualifications’ are essential for CCTV
operators and supervisors/managersoperators and supervisors/managers

•• Statement of Statement of 
Attainment in Attainment in ––

–– NWP331B NWP331B -- Inspect Inspect 
conduit and report on conduit and report on 
condition and features condition and features 
for camera operatorsfor camera operators

–– NWP440A NWP440A -- Supervise Supervise 
conduit inspection and conduit inspection and 
reporting reporting for for 
supervisors/managerssupervisors/managers
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TrainingTraining

•• Our training for supervisors/managers Our training for supervisors/managers 
and operators brings them together on and operators brings them together on 
the same coursethe same course

•• Supervisors/managers attend the first 3 Supervisors/managers attend the first 3 
days covering theory and practical days covering theory and practical 
exercisesexercises
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TrainingTraining
•• Operators cover the same content but Operators cover the same content but 

have a camera operation practical have a camera operation practical 
session and spend an additional session and spend an additional day on day on 
inspection techniques and maintenanceinspection techniques and maintenance

•• Both groups complete a preliminary Both groups complete a preliminary 
assessment during the courseassessment during the course

•• Final assessment is based on defined Final assessment is based on defined 
evidence from the workplace on actual evidence from the workplace on actual 
work assignments carried out by the work assignments carried out by the 
candidatecandidate
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Peter Slingsby at Ringwood explainingPeter Slingsby at Ringwood explaining
the importance of good connectionsthe importance of good connections
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Participants at work in Darwin courseParticipants at work in Darwin course
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Conclusion 1Conclusion 1

•• CCTV inspections of new and repaired CCTV inspections of new and repaired 
sewers and stormwater drains sewers and stormwater drains willwill find find 
unacceptable defects and features that unacceptable defects and features that 
maymay
–– reduce asset lifereduce asset life

–– impair operational performanceimpair operational performance

–– increase maintenance costsincrease maintenance costs
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Conclusion 2Conclusion 2

•• CCTV operators must have a Statement CCTV operators must have a Statement 
of Attainment in of Attainment in NWP331B Inspect NWP331B Inspect 
conduit and report on condition and conduit and report on condition and 
featuresfeatures

•• Supervisors and managers must also Supervisors and managers must also 
have  Statement of Attainment in have  Statement of Attainment in 
NWP440A Supervise conduit inspection NWP440A Supervise conduit inspection 
and reportingand reporting
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Conclusion 3Conclusion 3

•• The Conduit Inspection and Reporting The Conduit Inspection and Reporting 
Code of Australia WSA05 Code of Australia WSA05 -- 2008 2008 is an is an 
essential reference standard for the essential reference standard for the 
inspection and reporting of the condition inspection and reporting of the condition 
and features of new and existing sewers and features of new and existing sewers 
and and stormwaterstormwater drainsdrains

•• Appendix F of that Code provides Appendix F of that Code provides 
guidance for the acceptance of new guidance for the acceptance of new 
assets using CCTV systems.assets using CCTV systems.
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EndEnd


