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Would you like your new assets

to look like these?
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All of these defects were built
INtO new sewers or drains.

They are not uncommon!




Some good reasons to inspect new
MEE

* A study by WRC (UK) in 1983 determined that
the majority of sewer defects are a result of
poor workmanship

* A Dept Transport & Road Research UK

Laboratory 1989 study based on the
assessment of 180km of sewers determined
that many defects arise during or shortly after
construction

* In 2005 Mornington Peninsula Shire Council
(Victoria, Australia) found many defects in
newly constructed stormwater drains




Prompted into action

* In 2005 | was involved in the revision of

the Sewer Inspection Reporting Code of
Australia WSAQ05 2002 when the photos

from a CCTV inspection of new
stormwater drains at Mornington \,
Peninsula came to light canl

* |t was clear that in the revision of the

Code a much expanded section on
acceptance criteria was necessary




Problems in new assets

* Unacceptable damage or defects from
poor installation

* Unacceptable manufacturing defects in
the installed pipe

* Pipework and fitting arrangements not in
accordance with design, codes or
specifications

» Damage from the installation of other
utilities




Acceptance/rejection criteria
drafted

» Tables listing defects considered
unacceptable in new construction

» Specification for the inspection and
reporting on features and defects in new

assets including

— standard of operation during inspection

— requirement for the CCTV operator to be
‘qualified’

— reporting requirements




Inspection requirements from WSAQ2

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
gency.

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 CCTYV 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.




Some agencies that use CCTV
acceptance inspections

» Sydney Water
* Mornington Peninsula Shire Councill
* Darwin City Council

- ACTEWAGL

» South East Water (Victoria)
» Coffs Harbour City Council
* Mackay Regional Councill

* and many others




Mackay Regional Council

* Inspects new sewers constructed by
contractors using Council's own CCTV
system and staff

* Provide a comprehensive report on
defects that are unacceptable

* Report work as constructed data that
differs from design or contractor
supplied information




Example CCTV audit reports

MACKAY
i
WATER

AS CONSTRUCTED

SEWER CCTV INSP
AUDIT FILE REF: Remo
reasol

MACKAY
w7
WATER

AS CONSTRUCTED FIELD AUDIT
SEWER CCTV INSPECTION SUMMARY

AUDIT FILE REF:  Removed for privacy MW JOB# Removed for prit
reasons reascns

Works reqi
Line 7,4 1o
ling jurcior
raquired.

Line 7,510
Line 7,510
zpparent. T
works reqi
Line 7,5 o
indicates fir
constructec
Line 7,5 o
Line 14, 1t
cunnage. T
38.5m uistr
Line 14, 1t
ovalty test
Line 14,1t
indicates fir
constructec
Line 1,710
Line 1,710

i

Tine 1, 310 4- HLC.P for Iot 1C — Design shaws 20m, survay indcates 22
amendment to as con plans.

Line 1,310 4 - H.C.Pfor Iot § - Design shows 4Cm, survey indicates 431
amendment to as con plans.

Line 1,310 4 - H.C.Pfor ot 8 - Design shows 60m, survey indicates 63
amendment o as con plans.

Line 1,30 4 - Sit Seciment n fire, requires flusning and extraction of ce
PVC offcuts inline approx 63m istream of MH 4/1

Line 1,4 10 5 - Sikt Sadiment in line, requires flushirg and extraction of d
Line 1,4 to 5~ H.CP for lot 12 Vasta Lane, design plan indicates marhc
connection with chainzge of 31.5m, survey indicates lire junction with ch
appiox 77 upsiream of centre of WH 5/1

Line 1,5 to 6 - Sikt Szdiment inline, requires flushirg and extraction of @
Line 1,5 to 6 - Grade of sewer reversed immediately downstream of Mk
appiox 1.5m, requires rectiication works

Line 12, 10 2113 H.C P for lot 41 shown in design plan as WH sitb s
indicates junction approx 17 upstream of MH 2/13. Amencment to as
construcied plans reqired.

Line 13, 2 to 3- Sit Sediment in line, requires ‘ushing and extraction of
Line 13, 2to 3 H.C.? for lot 28 Vesta Lane on design plan shows W/H s
connection, survey indicares approx 21 u/stream of MIH 3/13. Amendme
constructed plan required

Line 1
Line 1

MAACIAY
WATER
AS CONSTRUCTED FIELD AUDIT

SEWER CCTV INSPFECTION SUNMMARY
AUDIT FILE REF: R B4 o Ty SV JOE -

HATIRE £ Wik
) i

R b
| Ripemyond for privacy measons

Riscireed) o6 DitvaCy eas0n

Ramoved for povacy reasons

ACKAY

AT

5 CONSTRU

IWER CCT
'DIT FILE REF

1

1 CONFORM/

§ Team Leader

ckay Water Superv
ing Network Manag

MACKAY
WATER

AS CONSTRUCTED FIELD AUDIT
SEWER CCTV INSPECTION SUMMARY

AUDIT FILE REF:  Removed for privacy MW JOB#: Removed for privacy
reasons reasons

Suvey indicates e junction approx 2m d/siream of W/H 418, Amendmens on as
constructed plans requirec

Lire 8, 610 131 - Sit/ sediment i e, requirs fushing ard extraction of debris
Lire was resurvayec 12.09.07, line floadec with water - suggested plug ir fine.
Lire 8, 610 131 - H.C.P forlot 107 Firefly Crescent shows line unction at 10
survey indicates line junction approx 2.6m u/stream cf MH 13/1. Amendments on
as constructed plans requirec

Lire 8, 6t 13!1 - H.C.P for lot 108 Firefly Crescent shows line juncfion at 30,
survey indicates line junction approx 24 &m uisiream of WH 1311, Amendments cn
as constructed plans requirec

Lire 8, 6 to 131 - H.C.P for lot 100 Firefly Crescent shows line luncion at 50
survey indicates line junction approx 44 &m uisiream of MH 13/1. Amendments cn
as constructed plans requirec

Lire 8, 610 131 - H.C.P for ot 110 dozs not have any deail on location. Need to
check with as corstructed pian to ensure stcb exists n Mk 6/8

M/H 13/% — Inlet stub leaking badly, requires repair. M/ basz leaking bady,
reqites repair

Lire 1, 1 to 2 - Cendut shape deformed at approx 7.5m ulstream cf M/H 21
contractor to perform ovality test.

Lire 11,102~ H.C P for ot 74 Mida Lane design plan show W/H siub connection
survey indicates Ine junction approx 1.6m uistream cf M/H 2171
Line 3,1 t0 2 - Conduit lining damaged/ defective, (holes in lining) along

12 to 13 - Rubber ring protruding approx 2.5m d/stream of M/H 12/1.
contractor to repair.
Line 1, 13to 14 - H.C.P for lot 107 Firefly Crescent, design plan show no

Line 1, 1110 12 - H.C.F for lot 106 Firefly Crescent, design plan shows M/H stub -
connection, survey indicates line junction at approx 1.7m u/stream of M/H 12/1. |-
Amendments to as constructed plan required.
12 t0 13 - Silt/ sediment in line, requires flushing and extraction of debns. [..

cent,

) along

JA'H 313,

MH stub
IV/H 3/3.

ock, contractor

Iine junction
”n

n of debris.
1211,

no
ipprox 2.3m

connection (but has chainage of 10m), survey indicates line junction approx 2.6m
d/stream of M/H 13/1.




How are repairs done on your

assets?




: ui-":

L "
2 16 th.E"i s 4
250mm P
n PVC ”“E;f
-1'__.; |'_|'1







FROM. FLM-1 T0. .NMBE-17H
0e3.>  S00mm  DASTREAR










& --.. ] ##:"lh W
NE - -, TOO RISKY TO ROOTCUT
i - "y

%

HDRE ROOTS
KDV 29

(4M) -

'.

'...ﬁﬂ'"'-

\me {122M)




CCTV inspections can be used

to verify the integrity and
standard of repairs!




Conduit Inspection Reporting
Code of Australia WSA05-2008

 First published in 2006 by
the Water Services
Association of Australia

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

Replaced the Sewer
Inspection Reporting Code
of Australia WSAQ05-2002

Incorporates input from
Water Agencies and
operators across Australia

CONDUIT INSPECTION REPORTING CODE
OF AUST




Conduit Inspection Reporting
Code of Australia WSAOS - 2008

* Provides a simple coding system for
defects and other features of conduits to
describe:

— structural defects

— service conditions

— construction, repair and rehabilitation
features

* Incorporates a compendium of typical
defects and features on WSAA website




Conduit Inspection Reporting
Code of Australia WSAQS - 2008

* Incorporates preliminary grading of
structural and service conditions of the
conduit

* |Includes acceptance standards for new

SEWErs

* Provides operational standards that
iInclude

— camera speed

— linear measurement

— data display

— requirements for recording images




Appendix F WSA05-2008

TABLE F4

ACCEPTANCE CRITERIA FOR RIGID SEWERS - VITRIFIED CLAY, STEEL REINFORCED CONCRETE

Defect/Feature

Characterisation 1

GCharacterisation 2

Quantification 1

Acceptance determination and explanation

Cracking <

L, G 5 or M

=]

Surfaces cracking is common in concrete and is usually not of concem.
Such cracking is usually of limited extent and does indicate structural
failure. However, suface cracking that is extensive may indicate a
prablam with eanzrata quality. Reportad in remarks for the azz2t awnar
o reviesw

Surfaes eracking iz unlikely in VO pradusts zurranthy an the markst
although it should bz noted that internally glazed VC pipes are now
again available. If surface cracking is observed report in remarks for
the asset owner to review

H ot acceptable — all of these types of cracking are indicative of poor
handling, unsatisfactory installation and or overdoading

Fracturing F

N ot scceptabls

Ereaking B

Mot accaptabla

Ceeformation D

N ot scceptakls

Collapsed X

N ot acceptakls

Parous sosnduits
(pip=s) PF

N et ascaptabls

Surface damages S5

* Mot applicabls to
VG

5, AV, or 'W

Report and refar to asset owner for acceptance determination

Z

Identify, report and refer to as set owner for acceptance determination

AP, AN, RCH, TP,
H* ar W5*

H ot acceptable — unlikehy to b= obsarved in new construction

RV* or RVP*

N ot mcceptable — cover to reinforcement is cleary less than spe cified
in relevant pipe standard

continued




Defect/Faature

Characterisation 1

Characterisation 2

Quantification 1

Acceptance determination and explanation

Joint displacemeant
Jo

L

Mot acceptabls — if joint displacemsent excesds maximum specified by
rmanufacturar for the joint

=5 mm for pips
sizes up to DN250
=10 mm for pipa
sizes from above
DMH250 to DNS00

=20 mm for pipa
sizes above DN500

Mot aceeptabls

Mormally unacceptable on “straight’ pipelines (see maximum limits for
‘curved’ pipelines b=low). Report deflection and refer to assst owner for
acceptance determination

For ‘curved' pipelinss using ‘pulled’ pipss the distance bstwsen the end
of spigat and end of socket (adjoining pips) at worst poirt and the
angular deflection at the joint shall be within the rangs specifisd by
ranufacturar for the joint. Refer to asset owner for acceptance
determination

Jointing material
iszal) intrusion) JI

M, HH, HL ar B

Mot acceptabls

Report and refer to asset owner for acceptance determination

Pairt repair RP

LIS HarlC

Somes technigques may not be acceptabls in new pipelines. Report and
refer to asset owner for acceptance detsrmination

Id=ntify repair techniqus, repart in remarks and refer to asset owner for
acceptance determination

Defective repair RX

Mar P

Mot aceeptabls

EorZ

Detarmine extant of ‘balliss’ or other defects, report and refer to assst
owner for acceptance detemination

Oibstruction OB

E.M, I, JorC

Mot aceeptabls

z

Report and refer to asset owner for acceptance determination

FPar

Report and refer to asset owner for acceptance determination




TABLE F&

b

The ecorfiguration of ppes and fittings in a new sewer is usualy defined in desgr drawirgs. standard drawirgs and specificatiors
Compliance with some of these requirements may be dztermined by CCTV inspection

The vperawr shall bave a copy ol design drawings, standard drewings and specilicalions applicable 1o Uie works benyg inspecled for
reference in cetzrmining the acceptance of nominated and ciher fzamwrss.

The following table descrikes nominated features that zre to be examired for acceplance

Rocer plpss

Thesea shoier plpes then 112 norna unli plps length and
ara required by some assst ewrars acjaceni to structuras

The purpose is 1o sllow for diffesartial sstlement betwsen the

distorton of the pipe adjacent to the structure

T1e reqaired lencth of rocker Jlpe and ihe conflguration of plpes at the stractire ars
spacfiad ir design drawings, standard drawings anc orspaciications far paricuar sips

st erials

Taa aperatar should racnre tha datanrs al aach jnirt adjarant tothe sincbore e
determing the lergth of the rocker pipe and report itin remarks

asssr owner for azceptznce destemnination

B3ends oczurin some sewers at changes of directicn end or

Mot acceptable if the camera unit canot pass through the bead. In stormeater drains

gratedrrsore cases conpound-bencs{verticd-and
norzonta ) may be encountersd
In emisll diamr sters up 1o DM 225 bends as lkely to be

Tonlded ar Fu d-tormed lanc radius, For Z0H 225 1) |Ik‘ﬁ|'\§..|'

thebends must b traversable by the- SETV camsraand-trans potatonurrt
Mot acceptable if jointing materials at mitres intruds mors than 10 mm into the pipe
Tae frarsition to band from straicht ine must jot excesd the anoular deflection for the

B, bends will Le Tabin caled in o lobsber back” willl @ seriss
of mitre cots and the pipss joined with apoxy, kot sir waelding
or sare other technique

j'-'illt:-:.l_tl:l WL L0 A — i =1 L O be &g S toassstosTSr o
assess lor acceptance determinatior
Wherna the nsiallation of the band resuks in poncing the acceptance crisra sppisd for

et T D BT LE N o PRI W R LT rah )= ST (TR L LY Py

e L = o PER =B L= Bl=s & a0 e Senlad

112 distance £t the stat and finish of ancs shall e rezorded inthe Inspection report

Conmections

Thiz is whers ancther sewsr to arovide a sewice for a

Mot acceptable

CTUEOMEr as oeen coTnscted o e pipeElms oy mspect=d
aller Lhe pipeline las bes inslelled The commeclive is
‘foarmes by making a hols in tha sriginal pips and setting the
connecting pips in alace

This feature = rot 2ar of new sewer construction

e




Inspection 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.




CCTV operator ‘Qualifications’

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.




Reporting

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.

eanmline Zemg




Compendium

WSAA C1

Remarks

N
JX . Repair required

Commentary

This is a junction fitting which appears to be open (JN-O) with an estimated lateral
(connecting pipe) diameter of 150 mm at 9 o’clack

The connecting pipe or junction lateral has a large circumferential fracture near the joint with
the main part of the fitting (JX-BC).

I this junction was below the water table or subjected to surcharge conditions for periods of
its operation, infiltration and/or soil entry and/or exfiltration could occur. Depending on the
location of the sewer e.g. in an environmentally sensitive area. a remark suggesting that
‘repair is required' could be warranted.

UNCONTROLLED IF PRINTED

File Name: JI C_1 Copyright 1€ October 2006
Doc Name: Compendium of Conduit Features Issue 7 Page 10f 1

WSAA C1

Long’l Remarks

D Arching support lost
BS RHS of central brick
BS LHS of central brick

Commentary

The crown of this oviform (ovoid) brick conduit has deformed vertically (D-V) by an
estimated 11-15%. To permit such a deformation the walls must have moved outwards
slightly due to loss of ground (side-wall) support. The resultant feature is sometimes
referred to as ‘hearting’ failure of brick conduits.

As far as we can see the deformation is continuous so ‘A’ (applicable) is noted in the
continuous field

Brick separation in the crown (BS) is also evident. Two abservations are reported to
record the separation on both sides of the central brick course both with the 12 o'clock
location reference. The width of the separation is estimated to be less than 10 mm
Both of these defects are continuous.

Brick conduits exhibiting this feature are at risk of imminent failure and the asset owner
should be advised immediately.

UNCONTROLLED IF PRINTED
File Name: DV_BS_1 Copyright 19 October 2006
Doc Name: Compendium of Conduit Features Issue 1 Page 1 of 1

WSAA C1

Remarks

Collapsed conduit
length undamaged
and repairable

W

Commentary

The defect at this location is a massive radial displacement at a joint. It appears that the
whole conduit length has been di: and that the dis| is so large a void visible
{VV) outside the conduit. This defect has gone beyond ‘joint displaced, radial’ as well as
beycnd ‘broken - displaced’ conduit

The conduit can be considered as collapsed (X) because there is less than 75% of the
diameter of the pipe available. The length affected by the collapse appears to be one
conduit length estimated to be 900 mm and which appears to be undamaged. For this
reason it is worthwhile noting to the asset owner that the collapse is repairable.

UNCONTROLLED IF PRINTED
Flle Name: X_VV_1 Copyright 19 October 2006
Doc Name: Compendium of Conduil Fealures Issue 1 Page 1 of 1




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

; @,, . )

« Statement of
Attainment in —

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

— NWP440A - Supervise
conduit inspection and
reporting for
supervisors/managers




Training

 Qur training for supervisors/managers
and operators brings them together on
the same course

» Supervisors/managers attend the first 3
days covering theory and practical
exercises




Training
* Operators cover the same content but
have a camera operation practical

session and spend an additional day on
inspection techniques and maintenance

» Both groups complete a preliminary
assessment during the course

* Final assessment is based on defined
evidence from the workplace on actual
work assignments carried out by the
candidate




Peter Slingsby at Ringwood explaining
the |mportance of good connectlons
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Participants at work in Darwin course




Conclusion 1

 CCTV inspections of new and repaired
sewers and stormwater drains will find
unacceptable defects and features that
may
— reduce asset life
— impair operational performance
— Increase maintenance costs




Conclusion 2

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

» Supervisors and managers must also
have Statement of Attainment in
NWP440A Supervise conduit inspection
and reporting




Conclusion 3

* The Conduit Inspection and Reporting
Code of Australia WSAQS - 2008 is an
essential reference standard for the
inspection and reporting of the condition

and features of new and existing sewers
and stormwater drains

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