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HKIUS Guidelines for
Requirements for Conduit Condition Evaluation (CCTV Survey)

Foreword

It's been more than ten years now since the dmastiandslip that occurred in Kwun Lung Lau on
Hong Kong Island on 23 July, 1994. Since 1995,Glosernment of HKSAR has awarded tens of
millions of dollars in contracts related to detentiof leakage from buried water carrying services
(BWCS) both on slopes and on the roads throughwutdrritory. As expected, this sequence of
events generated an increasingly large pool oflitytspecialists (US)”, with most working almost
independently, devoid of any standardized surveymgghods, quality requirements (on survey
results) and the “registration” of operation persginin the market before the establishment of
HKIUS in 2002.

In view of the availability of the multitude of ntetd statements, specifications, training manuals,
and the contracts documents produced for the wasbar of underground utility survey contracts
(by government and private projects), the followsegtions try to provide a comprehensive set of
guidelines, by addressing the following topics @meral:

»  Utility Services Information to be investigated
» Level of Accuracies

» Types of Deliverables and Schedules

» Requirements for Personnel and Deliverables

You are welcome to take reference to this ParticBfgecification for your contract and in case you
need further information, please send an e-mailft@@hkius.org.hlor call Ir Dr. King Wong.

Ir Damien C.C. Ku (2 Z2)
President, HKIUS (2007/09 & 09/10)
April, 2009
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26.5

Description 26.5.1

CCTV Survey 26.5.3
Equipment

CONDUIT CONDITION EVALUATION (CCE) BY CCTV SUR VEY

Q) The Utility Specialist (US) shall conduthe preliminary visual
inspection and CCTV surveys at or between the &esqoibed points
to discover evidence of their structural, servind antegrity condition
in accordance with the Code of Practice for CondDéndition
Evaluation Using CCTV in Hong Kong (the Hong Kongrduit
Condition Evaluation Codes"4Ed. 2009 (HKCCEC), published by
UTI or the Manual of Sewer Condition Classificati@@SCC), 4" Ed.,
2004 of WRC.

2 The Utility Specialist shall perform CCTV segs at all associated
branches from the drains (if any) of size not lgssn 100mm in
diameter within the corresponding Zone of Influésecesey boundary
as confirmed by the client.

?3) The Utility Specialist shall report to theerli and the Employer for any
signs of leakage and/or damages of the drains/age®without delay
in view to prevent for any chance of further damagel hence to
prevent life injury.

1) The surveying equipment shall be capaftderveying a length of drain
up to 350m where entry to the drain may be obtaatdabth ends and
up to 30m by rodding, or up to 150m where a sealpplled unit is used
where entry is at one end only. The Utility Spkstigshall maintain this
plant in full working order and shall satisfy thdient at the
commencement of each working shift that all iterhplant have been
provided and are in full working order and fullylibeated in
accordance with the manufacturer’s recommendation.

2) Each survey unit shall contain a means ofsparting the CCTV
camera in a stable condition through the drain uidgection. Such
equipment shall ensure the maintained locatioh@fQCTV camera on
or near to the central axis of the drain (see @&65.4.1(1) in this
PS).

3) Where the CCTV camera is towed by winch anddbthrough the
drain, all winches shall be stable with either tddle or ratcheted
drums. All bonds shall be steel or of an equatig-elastic material to
ensure the smooth and steady progress of the CGvera. All
winches shall be inherently stable under loadeditions.

4) Each unit shall carry sufficient numbers oidgis and rollers such that,
when surveying, all bonds are supported away froen drain and
manhole structures and all CCTV cables and/or lirsesl to measure
the camera's location within the drain are maieim a taut manner
and set at right angles, where possible, to ruouthir or over the
measuring equipment.

(5) Each unit shall carry a range of flow congglipment, as opposed
to overpumping equipment, for use in controlling fltow during the
survey. A minimum of one item of each size of pgqent ranging
from 100mm to 900mm diameter inclusive shall beiedr
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26.5.4

Camera 26.5.4.1
Position

CCTV camera 26.5.4.2
speed

Linear 26.5.4.3
measurement

(6)

@)

In many locations it is anticipated that ascés the slopes may be
difficult for the normal type of vehicle mounted TC survey
equipment. A complete range of CCTV inspectionigment must be
available to enable difficult locations such ap gfipes and steep slopes
to be surveyed under a safe working condition.

The Utility Specialist shall use colour cangerith a pan and rotate
head with forward view and side viewing capability enable the
internal conditions of junctions and connectionstite drains to be
inspected closely.

CCTV Survey

@

@

©)

@

@

@

Wherever prevailing conditions allde camera shall be positioned to
reduce the risk of picture distortion. In the cabeircular or regular
shaped Prescribed Sections, the camera lens shalpobitioned
centrally within the Prescribed Sections. In mlitances the camera
lens shall be positioned looking along the axistte pipeline. A
positioning tolerance of +10% of the vertical pipel dimension shall
be allowed. In addition, the camera shall be jpr®td so that the long
side of the photograph is horizontal.

When a photograph or a video print is takerillistrate a specific
defect during CCTV survey it may be necessary tlaxrehe

requirement in sub-clause (1) above of this PS gelauWhere a
photograph print is taken to illustrate a spedaifefect it shall occupy
the central part of the photograph print and bearljein focus and
accurately reflect the defect. If necessary arsqahotograph print
shall be taken at the location to put the defepiatied in the specific
photograph prints into perspective in the ovematitext of the drain.

During CCTV survey, the Utility Specialist $hiake a photograph to
illustrate degree of mortar loss, size of a craakffire, size of a void or
any other quantifiable defect a suitable metridesshall be included in
the photograph, clearly visible and in focus witthie photograph.

The speed of the CCTV camera in tagdshall be limited to:

® 0.1m/s for drains of diameter less than or equadamm;

® 0.15m/s for diameters exceeding 200mm but less dhagual to
300mm and;

® 0.2m/s for drain greater than 300mm, or such o#ipered as
agreed by the client to enable all details to keaeted from the
video tape recording.

The camera shall be "stopped" for a few sesdndensure that an
accurate and clear record is taken whenever defeetseing noted on
the coding sheet.

The CCTV monitor display shall incagie an automatically updated
record in metres and tenths of a metre of the mg¢eof the camera
position from the cable calibration point whichaiso called “adjusted
zero”.
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Data display, 26.5.4.4
video
recording and

start of survey

@

©)

©)

)]

@

The Utility Specialist shall use a suitableteniag device which enables
the cable length to be accurately measured; tha$ bk accurate to
+1% or 0.3m whichever is the greater. Testing @f ¢lable shall be
done before any works in a shift for a minimum kangf 30m.

The Utility Specialist shall demonstrate that tolerance in sub-clause
(2) is being complied with using one or both of falowing methods
in conjunction with a linear measurement audit fammich shall be
completed and submitted to the client each daynduthe CCTV
survey:

- use of a cable calibration device; and
- tape measurement of the surface between manholes.

If the Utility Specialist fails to meet the requdrstandard of accuracy of
HKIUS under the HKCCEC or equivalent, the clienalsinstruct the
Utility Specialist to provide a new device to meastine chainage. The
client may at his discretion instruct, in writinthe Utility Specialist to
re-survey those lengths of drains first inspecteth vthe original
measuring device recording inaccurate measuremsstg the new
measuring device.

When requested by the client in writing at &me during the course of
the survey, the Utility Specialist shall demonstrahat the above
tolerance is being complied with. The device ubgdthe Utility
Specialist to measure the chainage along the dvilirbe compared
with a standard tape measure and the resultsewibed. If the Utility
Specialist fails to meet the required standard azueacy the Utility
Specialist shall provide a new device to measueectminage. The
client may at his discretion instruct, in writinthe Utility Specialist to
resurvey those lengths of drain inspected withdhginal measuring
device.

At the start of each drain length desarveyed, the length of drain
from zero chainage up to the cable calibration tpsirall be recorded
and reported in order to obtain a full record @f ¢hain length.

The meter reading entered onto the data displtheatable calibration
point must allow for the distance from the starttié survey to the
cable calibration point such that the meteragkeastart of the survey is
zero.

In the case of surveying through a manhole wherenaheader sheet is
required, the meterage shall be set at zero weth@RETV camera
focused on the outgoing drain entrance.

The Crew Leader (the qualified person with trainangd/M/FHKIUS
(CCE(CCTV & ME)) shall ensure that the meteragenteustarts to
register immediately when the camera moves.

At the start of each manhole length a data geéoieshall electronically
generate and clearly display on the viewing monitord video
recording a record of data in alpha-numeric fornmtaiming the
following minimum information:
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Picture 26.545
quality -

camera, video

tape recorder

and monitor

©)

©)

®)

(6)
@)

®)

- Automatic update of the CCTV camera's meteragdiasn the
Pipeline line from “adjusted zero” (see Clauses2b63(1) of this
PS).

- Pipeline dimensions.

- Manhole/Prescribed Section length reference numbers

- Date of survey.

- Road name/location.

- Direction of survey.

- Time of start of survey.

- Pipeline classification (Storm Drain or Foul Sewer)

- Company & Name of qualified operator or HKIUS menshép #

The size and position of the data display shadiumh as not to interfere
with the main subject of the picture.

Once the survey of the manhole length is unday, the following
minimum information shall be continually displayed:

- Automatic update of the CCTV camera's meteragdiasn the
drain line from “adjusted zero” (see Clause 26&1 of this
PS).

- Pipeline dimensions.

- Manhole/Prescribed Section length reference numbers

- Direction of survey.

- Company & Name of qualified operator or HKIUS menshé #

The Utility Specialist shall demonstrate therect adjustment of the
recording apparatus and monitor by use of thetapst or other device
approved by the client’s representative. The tyt8ipecialist shall then
demonstrate satisfactory performance of the caimethe recording of
the appropriate test device at the commencemerich day for a
minimum period of 15 seconds. (See Clause 26.5f4t%s PS).

All video cassette tapes shall be supplied Hye tULtility
Specialist/Contractor and shall be best qualith lyjeade (HG) new and
unused prior to recording and shall be of a Videmd Systems (VHS)
format or a format (such as DVD/CDR) as agreed wlignt.

Provision of facilities to photograph the drain

When recording the conditions of the draineadapes/DVD/CDR as
specified above shall have a running time of 3 flour

Before report submission, CCTV survey videoords shall also be
converted to CD-ROM in digital formats as state€lause 26.5.4.6(1)
of this PS.

The Utility Specialist shall provide ttestt device(s) on site at all times to
enable practical demonstration of compliance wita tequirements of this
section. Test devices for the camera shall utitiseMarconi Resolution Chart
No.1 or its derivatives, or such device as may jmeraved by HKIUS(see
Clause 26.5.4.10 of this PS). The Utility Spestathall submit the test devices
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Survey 26.5.4.6

reporting

for the video tape recorder and monitor for apprbyahe client.

€

@

©)

)

®)

(6)

@)

®)

The Utility Specialist shall use a poter programme to produce the
report of the CCTV survey. The Utility Specialstall prepare the
CCTV survey's video record in one of the followidggital formats:
MPEG VIDEO(mpg), AVI VIDEO(avi), QUICK TIME FILE(mu) or
other formats agreed by the client for recordinthicomputer system.
The Utility Specialist shall take reference to theding (where
appropriate) as laid down in the WAA/WRc "Manual Stwer
Condition Classification" Forth Edition, publishe®04. or the UTI's
HKCCEC2009, “Hong Kong Conduit Condition Evaluati@odes”
Fourth Edition, 2009 or its latest version.

The Utility Specialist shall supply the necegsaumber of copies and
types of report for each item as confirmed withdhent.

The client may require different sections @& survey to be carried out
using different survey methods in which case difiersurvey reports
will be required. If the client requires separsirvey reports for any
section of the survey or requires some or all efsixction to be grouped
together in a single survey report, this shall bed in writing prior to
the commencement of that part of the work and ppgustely.

The client may request that some of the itehteesurvey report listed
in reporting section of the Specification shallso@plied to the client as
the survey proceeds. But notwithstanding this, Uiéty Specialist
shall comply with reasonable requests from thentlie supply the
information on some of the items listed in the pible whilst the
survey is in progress.

The report of the CCTV survey shall contain mary ranking and
scores for both structural and service conditionsd€ 3, 4 and 5 as
defined in the structural assessment photograpltsdins as contained
in the WAA/WRc Sewerage Rehabilitation Manual oe tbiTI's
HKCCEC2009, “Hong Kong Conduit Condition EvaluatiGndes” 4
Edition, 2009 or its latest version with associated/ice conditions.

For each survey extent, the Utility Speciafibfall submit, upon the
completion of all required surveys of the drainsuenmary of manhole
references, drain lengths surveyed, diameter/sectails, summary
ranking scores for cross referencing the manhofeeguresults to
demonstrate that no drains are missing from survey.

All CCTV Survey results shall be checked byrafgssional member of
HKIUS (M/FHKIUS) before submission. The professibmaember
shall record the level of accepted quantities wisichll not be less than
70% of the total quantities for future reference.

Each Utility Specialist shall maintain a recarfthis survey results and
accuracy rating to be inspected by the client icoatance with the
quality requirements of as contained in the WAAMVRewerage
Rehabilitation Manual or the UTI's HKCCEC2009 “Hori§ong
Conduit Condition Evaluation Codes™ £dition, 2009 or its latest
version.
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Metric 26.5.4.7
measurement

Video print

M

All dimensions of drain sizes shallMETRIC. For the purpose of
metrication, imperial sized drains shall be coreron the basis of 1
inch = 25.4mm. Measurement of drain sizes shallbbenominal
diameter dimensions quoted to the nearest mm.

26.5.4.8 Video prints shall be clearly identifigd relation to the location (minimum

requirement manhole start and finish numbers osdPiled Section length
reference numbers), survey direction, chainaget piamber, and date when
the print was taken. The annotation shall be kie@gible and in contrast to its
background, shall have a figure size no greater §mam, and be type printe

The annotation shall be so positioned as not &fare with the subject of the

annotation

print.
Control 26549 (1)
sample
photographs
and / or video
prints and / or
video tapes

@
CCTV picture  26.5.4.10 (1)
quality

2

The client may at his discretion isaueritten instruction to the Utility
Specialist to provide a sample of the photograpttioa video prints
and/or CCTV tapes taken during the Contract peridbe client shall
give a written instruction and the Utility Specsalishall provide the
information within 5 working days of receiving thitten instruction.

The sample photographs video prints and CCTpk teecordings
supplied by Utility Specialist shall be held by lent for the duration
of the Contract and shall be used as a controhagaihich the Utility
Specialist's performance shall be measured. Ifhénopinion of the
client and agreed by the Utility Specialist, angtolgraphs, video prints
and CCTV tape recordings provided under the Contriad
significantly below the standard of the samplestld Technical
Submission, the work in question shall be re-exa@tutThe Technical
Submission submitted by the Utility Specialist sliatm the base of
standard for acceptance.

The CCTV camera shall have suitable illuminatiand shall be
capable of providing an accurate and clear recdrdhe drain's
internal condition.

The Utility Specialist shall submit to the citdor approval a test device
for the CCTV equipment and make available on $iteughout the
Contract, enabling the tests specified in this &daio be checked by the
client.

The test card shall be the Marconi Resolution ciNot 1 or its
derivatives with a colour bar, clearly differentiat between colour
with no tinting to show the following:

- White

- Yellow

- Cyan

- Green

- Magenta
- Red

- Blue

- Black.

At the start of each and every working shift, tteemera shall be
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©)

)

positioned centrally and at right angles to theé ¢esd at a distance
where the full test card just fills the monitor esen, ensuring that the
edges of the test card castellations coincide With edges of the
horizontal and vertical scan (raster). The cardlldbe illuminated
evenly and uniformly without any reflection. THiemination shall be
to the same colour temperature as the colour teryerof the lighting
that will be used on the CCTV camera in the dralthe test shall be
recorded and submitted to the client daily for sabent use, the
recording time to be at least 15 seconds. Thedfpamera used is to
be reported on the test recording. The recordingt ishow the camera
being introduced into the test device and reacisngtop position.

Other test devices may be proposed by the Utilggcslist for use
subject to approval by the client with referencelkdUS.

The electronic systems, television camera aaxitor shall be of such
guality as to enable the following to be achieved:

Shades of grey

The grey scale shall show equal changes in brightn@nging from
black to white with a minimum of five clearly recugable stages.

Colour

With the monitor control adjusted for correct satian, the six colours
plus black and white shall be clearly resolved wfie primary and
complementary colours in order of decreasing lumiea The grey
scale shall appear in contrasting shades of griéynai tint.

Linearity

The background grid shall show squares of equa, sigithout
convergence/divergence over the whole of the mctuithe centre
circle shall appear round and have the correchii@igith relationship
(£5%)

Resolution

The live picture must be clearly visible with neerference and capable

of registering a minimum number of TV lines/pictimeight lines. The
resolution shall be checked by the Utility Spestalith the monitor
colour turned down. In the case of tube cameiasstiall be 350 lines
and in the case of CCD type cameras 250 lines.

Colour constancy

To ensure the camera shall provide similar resuiten used with its
own illumination source, the lighting shall be fixen intensity prior to
commencing the survey. In order to ensure colonst@ncy, generally
no variation in illumination shall take place duyithe survey.

The Utility Specialist shall note that the olienay periodically check
both the live and video picture colour consisteagginst the colour
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bar. Any differences will necessitate re-surveyttwise drain length
affected at the Utility Specialist's expense.

Video 26.5.4.11 Video playback of the recorded CCTV surveys shal dapable of a

playback resolution of a minimum of 250 lines recorded ahsard VHS speed.

Focus/ iris/ 26.5.4.12 The adjustment of focus and iris shall allow optimpicture quality to be

illumination achieved and shall be remotely operated. The &kt of focus and iris
shall provide a minimum focal range from 150mm riant of the camera's
lens to infinity. The distance along the drairfanus from the initial point of
observation shall be a minimum of twice the vettfezight of the drain. The
illumination must be such as to allow an even iistion of the light around
the drain perimeter without the loss of contrasdref out of picture or
shadowing.

Photographs  26.5.4.13 (1) High quality colour video prints, are requirtt the CCTVsurvey.

and CCTV The video prints shall be a minimum of 110 x 84mm.

video prints

2) In addition to the frequency and requirememgsciied in Clauses
26.5.4.1(2) and (3), and noted in sub-clause (3pwhewhere
photographs or prints are not otherwise requiregergeral condition
photograph or print shall be taken not more tham aéer the previous
photograph or print in the drain.

3 All photographs and prints shall be suppliedcand index files. All
photographs or prints relating to one manhole tergftall be kept
together and in order by chainage, lowest chaisagee front, highest
chainage at the back. Each manhole length shelebey identified by
inserting a cardboard (or equivalent metal, plagtic) divider. The
divider shall be annotated on the top face to sstawi manhole number
and finish manhole number to the annotation spetifin laid out in
Clause 26.5.4.8 of this PS. The annotation offfifstart manhole shall
be clearly visible when all the photographs or fgrare installed in the
drawer. Each drawer shall contain approximately pbotographs or
prints (this may be amended to take into accoumtntted to keep a
complete manhole length together).

(4) Video prints must clearly and accurately shomatis displayed on the
monitor which shall be in proper adjustment.

(5) The following photographs and video prints r@guired:

(@) pipelines

All junctions and connections defective or otheefas defined
in the WRc/WAA "Manual of Sewer Condition classifion",
4™ Edition ) or the UTI's HKCCEC2009, “Hong Kong Caritl
Condition Evaluation Codes”"™Edition, 2009 or its latest
version.

Continuous defects: at the beginning of the defeeteafter at
5m intervals.

General condition at each pipeline length.
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(6)

- Cracks

- Fractures

- Holes

- Broken pipes

- Deformation

- Collapse

- Severe joint displacement or open

(b) Al Manholes/Chambers/Pits
All junctions and connections and other approprfiedgures.

Photograph and negative (or digital) filing icets are to be provided
by the Utility Specialist

26.5.5 Drain Cleaning

Drain cleaning will be carried as instructed bgwti For various reasons, drain
cleaning before cctv survey is not a must.

When drain cleaning is instructed or required aftex initial survey, the
followings points are to be noted.

Objective and 26.5.5.1 (1)
extent of
works

@

©)

4)

®)

Working area 26.5.5.2 (1)
for cleaning

The supply of water for heavy drageaing plant is limited by the size
of water meter that can be attached to a WSD hydmpon WSD'’s
prior approval. There will be no special dispersaton general
contract for use of larger hydrants and therefbee Wtility Specialist
must plan his cleaning operations to take this @uwount and the time
required by the Utility Specialist to apply for tapproval of WSD for
the use of such hydrants shall be noted by theitcli& system of
supplying sufficient water to enable the equipntenivork efficiently
and effectively together with a method of dispasfathe arisings will
have to be devised and used for by the Utility #list

The objective of drain cleaning carried outlena general Contract is
to expose the fabric of the drains by removing giltase and debris
deposits so that an accurate assessment of itgioorzhn be made by
CCTV survey. Drains may not need cleaning beforel'CGurvey
works. However, if instructed or as the Utility Sjadist sees
appropriate, drains shall be cleaned by high pressater jetting or by
other methods agreed by the client

The Utility Specialist shall clean the drawisere required and the rates
shall be agreed before commencement of works.

During drain cleaning, the flows in the dralrall be maintained.
On completion of the works the Utility Speigtishall ensure that all
equipment is removed from the system and that thegl are free

flowing.

The working area in which plant anctinn@ery operates is to be kept
to a minimum. Plant not in use is to be removedifthe works as to
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@

®

Cleaning 26553 (1)
units

@

©)

4)

Operational 26554 (1)

requirements

@

©)

©)

Arisings 26555 (1)

@

minimise disruption to traffic and the general bl

The working area is to be free from debris mitge Utility Specialist
leaves the site at the end of each visit.

Open manholes, machinery and standing equiparerto be protected
to ensure the safety and convenience of the pabtithers at all times.

The Utility Specialist shall only usguipment previously approved by
the client.

The Utility Specialist shall provide sufficiesuitable cleaning units, of
adequate capacity, in good condition, includingvdby units in the
event of breakdown, in order to complete the waritsin the Contract
period.

The cleaning unit(s) provided for cleaningpmses shall be capable of
operating up to 200m from the point of access ® dnain to be
cleaned.

Each cleaning unit shall comply with safetyuieements defined in the
safe working procedures detailed in the Safety Rlaproved by the
client for the execution of the Works.

Each cleaning unit shall carry sufitinumbers of guides and rollers
such that when cleaning all bends are supporteg &aa drains and
manhole structures.

Each cleaning unit shall carry a range of floantrol equipment, as
opposed to overpumping equipment, for use in ctingothe flow
during the execution of the works. A minimum oeatem of each size
of equipment ranging from 100mm to 900mm diametelusive shall
be carried.

Equipment used to clean drains shall be opéret a way to prevent
the operation of overflows. Where flows in theidsaare such that the
overflow will operate during cleaning operationkert the Utility
Specialist shall make arrangements to prevent thmgiure overflow
or stop operations until such flows are reducealimv cleaning to
continue.

The system of silt and debris removal shaltapable of operating in
such a way as to minimise the obstruction to dflaws and the
cleaning operations.

The Utility Specialist is to remové, girease, debris, detritus, etc to a
condition good for the survey that is lodge in teegths of drain
required to be surveyed under the Contract or restéd by the client
or his representative. Such material to be caugthtcallected in a trap
located at the manhole or chamber from where tl@@nds being
cleansed.

The arisings shall be deposited into suitalieed containers. The type
and capacity of containers to be employed for thidihg and transport
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of the arisings shall be supplied by the UtiliteSjalist.

3) The method of working shall be such that ddéaning work is not
held up through a lack of an empty container incivtthe arisings are
deposited.

(4) The Utility Specialist shall bear in mind thiatmay not always be
possible for the container to be sited immediatdjacent to the
manhole from which arisings are being raised amdlghallow for the
fact that “double handling” of the arising may exessary. The Utility
Specialist shall provide for such “double handling’be carried out
safely and efficiently.

(5) The Utility Specialist must make his own agements for the tipping
of material removed from the drains.

Winching 26556 (1) The Utility Specialist shall providenwentional power winching

equipment equipment (approved by the client) together withillmy equipment,
winching buckets, breakers, scrapers, etc. toalssafety apparatus for
cleaning the drain for purpose of inspection anthiete assessment of
the conditions of the internal fabrics of the draiFhe Utility Specialist
shall demonstrate the successful cleaning of anetéarain by CCTV
survey.

2 Dredging of drains shall be undertaken by (hiity Specialist by
passing various sized buckets through the draimhysically remove
accumulated silt, sludge and other debris. Wheralitons dictate,
power boring equipment and/or winching equipmenluiding cables,
lines, props, tools must be available at all tinserequired by the
Engineer.

?3) The equipment shall be capable of operatifigieitly in the sizes of
drains stated and in drains up to distances of 26&mveen adjacent
manholes.

4) Certain sections of drain will be flowing esty full or in a surcharged
condition and the Utility Specialist should be e at all times to
use manually pushed rods, mechanical boring equiproe other
methods to pass a leading line through the pipglitee to commencing
dredging operations with the winching equipment.

(5) The Utility Specialist shall work in such a mmeer that excessive
quantities of debris and silt are not allowed tsspdownstream from
any section of drain in which work is being carrad.

(6) Any item of plant or equipment associated wtite work which may
cause obstruction to the flow in the drain mustdmmoved from the
drain at the close of work and meal breaks each dalye Utility
Specialist shall be permitted to leave a line anching cable through
the drain during temporary breaks in the work.

@) Dredging operations in a particular sectiondeéin will generally
proceed in a downstream direction.
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(8) The maximum size of winch bucket used shaleha diameter of 90%
of the pipeline up to a maximum of 600mm.

9) The Utility Specialist's attention is drawn $zes of manhole covers
and access restrictions. It should be noted tiataximum size of
bucket listed in sub Clause (8) may not be prdctice to restricted
access. The Utility Specialist shall ensure thatworking procedure
will not be unduly affected by such restrictions.

(10) The winches used to draw buckets and scrapatsbe power driven.
They shall incorporate a torque limiting device ato prevent the
breaking of winching lines in the event of the lmecoming jammed by
obstructions.

(11)  Where the operational equipment is towed mclvand bond through
the drain, all winches shall be stable with eitloekable or ratcheted
drums. All bonds shall be steel or of an equatig-elastic material to
ensure the smooth and steady progress of the eepipmll winches
shall be inherently stable under loaded conditions.

Pressure 26.55.7 (1) The equipment used shall be suffidinthe purposes of attaining the
jetting degree of cleanliness specified due to availabditywide range of
equipment equipment. In general high flow rates are assediatith lower

pressures and low flow rates with higher pressur&he Utility

Specialist shall also take due regard of the strattondition of the
drain to be cleaned so as to minimise any damagerted to the fabric
of the drain during cleaning operations in accocgamwith the
following criteria:

(@) Preferred working from downstream manhole
(b) Maximum holding/stationary time of nozzles@tseconds
(c) Applicable minimum flow rate corresponding ttee drain

diameters are shown as below:

Minimum Flow Rate (I/s) Maximum Recommended Diaiameter (mm)
0.4 225
1.5 450
3.0 900
45 1600

(d) For the same power output increase in flow can be more
effective than increasing the pressure when remgostebris
from a drain.

(e) The Utility Specialist shall observe the maxim pump
pressure that can be applied to existing drainé wie following
properties:

Structural Condition Drain Material Maximum Pump
Grade* Pressure (bar/psi)
1,2 Pitch Fibre, brick, masonry 100/1500
1,2 Plastic (PE, PP & PVC) 180/2600
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1,2 Asbestos cement, clg 340/5000
concrete

3 Pitch Fibre, brick, masonry 100/1500

3 Plastic CPE, PP & PV( 130/1900
asbestos cement, cl
concrete

4,5 All 80/1200

*Structural grading is in accordance with the Seage Rehabilitation Manual
WRc, 2001 or the UTI's HKCCEC2009, “Hong Kong Coitdtondition
Evaluation Codes"2Edition, 2009 or its latest version.

@

©)

4)

®)

The jetting unit must be capable of jettingiiaimum distance of 100m
either upstream or downstream from a manhole. riini nominal
hose size being 25mm diameter.

Successive passes using the pressure jedtgiigue shall be used
with the silt removed at manholes until such tilvet the drain is clean.
No silt shall be allowed to pass beyond the sectib drain being

cleaned.

Pass rates (rewind speed) for the jetting heeadl be at a consistent
speed avoiding jerking and excessive variationgpicel pass rates
being 100mm to 200mm/second. The hose reel sbglblwver driven
in the rewind direction.

The client shall approve the jetting equipmemposed to be used by
the Utility Specialist/Contractor which shall beteggorised from the
table below:

Category| Machine Type Capacity Pressure*
Litres/Minute (Bar)
Min — Max Min — Max

High pressure/low volume — 41 -155 210-700
trailers
High pressure/low volume — mini 41 — 155 210-700
High pressure/low volume — nan- 38 — 160 210 -350
HGV/HGV jetter/combination
Low pressure/high volume - 113-213 103 - 138
HGV
Low pressure/high volume — 110-318 120-210
combination
Low pressure/high volume — 340-770 138 - 180
super combination
Low pressure/high volume — 340 - 700 137 -170
separate jumbo jetter/suction
units

*Note: maximum operating pressure for nozzlesrothen pencil type jets shall
not exceed 340 bar

(6)

The Utility Specialist shall note the requieats as described in Clause

26.5.5.6(1) of this PS and shall apply the appad@rcategory jetting
equipment including selection of suitable nozzleirdy the cleaning
operation.
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Standard Report26.6
Form

@)

®)

©)

(10

(11)

(12)

(13)

(€

The Utility Specialist shall note that the foemance of cleaning of low
pressure machines is severely reduced when thdenezgubmerged
and the Utility Specialist shall reduce the flowthe drain so as to
ensure maximum performance when such machines aperation.
Where a jetting unit is fitted with airflow stion unit for removal of
detritus from the drain, it shall be capable ofogimg materials such as
sludge, silt and bricks from depths up to 10m wittninimum suction
of 70n¥/minute. A tank with minimum capacity of 3rshall be
provided by the Utility Specialist and be capabfedecanting off
collecting liquors back to the drain. The suctimse of such a system
shall have a minimum internal diameter of 150mm.

Jetting equipment shall be calibrated priocammencing work on site
by an approved body such as the supplier/distnibaial calibration
certificates made available for inspection by tngiEeer upon request.

Such equipment, in particular the nozzles prassure relief valves,
shall also be maintained on a regular basis inrdecce with the
manufacturer’'s specification.  The Utility Spedtlishall make
available to the Engineer on a monthly basis, copiehis maintenance
certificates and/or schedules.

An automatic pressure relief valve shall heorporated on the pump
discharge chamber to prevent the pressure excetiirggfe maximum
for the whole system. This may take the form of:

- apressure relief valve or bursting disc in holder;
- an automatic pressure regulating valve (unloadategy.

The maximum working pressure is defined asldhwvest value of the
maximum working pressure ratings of all individeamponents of the
system.

All systems shall also comply with the prawis laid down in UK
document:

“The Code of Practice for the use of High Presslfager Jetting
Equipment” published by the Association of High tee Water
Jetting Utility Specialist/Contractors, 1986 and bseguent
revisions and amendments thereto.

- The “Code of Practice for Sewer Jetting” publistigdthe Water
Research Council, 1997 and subsequent revisionarasddments
thereto.

- (14) All High Pressure Water Jetting equipmentl di& operated
by qualified and trained personnel such as mendféi&IUS.

The Utility Specialist shall submit difést survey report forms bound
together as referred in PS Section-2pendix 26A.
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Quality Control for operator

Quality Control 26.7
Procedures
(extracted from
UTI's Hong

Kong Conduit
Condition
Evaluation

Codes, 2009)

(1) General

The accuracy of the coding system is highly reliamtthe skill of the
Utility Specialist (O/M/FHKIUS)who carries out the inspection &
produces the report. A quality control system tatcmouslymonitor
the standard of coding is therefore required.

The Quality Control Procedure should be agreed wi¢ghClient, whc
should specify the level of accuracy required, mprito the
commencement of any contract.

The system should measure the accuracy of repatidgn particular:
« The number of defects/features not recorded (oonis}i

e« The correctness of the coding and classification ezch
defect/feature recorded.

Reports may fail due to inaccuracies in either tHeader or
Observation Sections.
(2) Methodology

The following is a suggested format for self-asses# of the survey
results and a measure for the ongoing professimatlopment of the
Utility Specialist. It should also be recognizedttthere is an element
of subjectivity, which needs to be allowed for whiemiewing the
results. (Industry mean would be around 5%.)

« At the end of each week (or day if more approp)jaeach surveyed
length will be numbered sequentially in the oraewhich it was
conducted and the total noted for each Utility Sqest.

« The sample surveys for quality control for eacHitytSpecialist are
then to be selected by the use of computer genkeratelom numbers
or other such equivalent method.

* The number of lengths selected shall be 5% or arie.no. of the
total lengths surveyed.

« A copy of the relevant section of the video recogdielating to the
selected lengths should be retained by the coptrémt future
reference.

« Information on the length selected and its contargsentered on a
survey selection log.

« All header information should be checked to ensuag entries are
correctly entered.

« All codes or numbers should be checked to ensaateettiries are
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correctly used.
¢ All the compulsory fields completed.

The percentage of accurate entries should be deietrand any that
fall below the agreed threshold value should bectep.

In checking the data section, each error/omissiouilsl be treated on
an equal basis whether or not it is a minor or majoor or omission.
During the checking, each error/omission shouldigblighted on the
report from which the following totals are calcaldtfor each report:

* The number of actual entries that should have beste.
* The number of actual errors/omissions made.

These totals should be entered on the right oftineey report being
checked and the individual column totals shouleétered on the
survey log.

The accuracy of each survey is determined from:

Accuracy=(The actual number of entries — The numbeof actual error/omissions) x 100%

The actual number of entries
The result should be entered on the survey dettiilg form.

It should be noted that all percentage points ecehy the control
procedure should be rounded down to the nearedewlumnber.

(3) Interpretation of Results

Should a report of any survey length fail to achiéwe specified
standard, it should be recoded and the reportadfiéimgth resubmitted.

In addition the coding of the five lengths comptetemediately
before and after the failed length should alsouigexted to
rechecking as part of an additional quality conttmck.

If there are any failed reports in this additiodaéck, these should be
recoded and resubmitted. Should any failure oattine increased
sample the selection should be increased by aefufitre lengths
before and after, as above, until the requiredracyus achieved.

The ongoing accuracy of the specialist (the comiggdevel) should be
calculated by taking the mean of each 5 percentegyédts (each 5
representing one control unit).

Both the individual survey percentages and the mesuilts should be
entered on to the Specialist's Accuracy Graph. ghaph should have
two boundaries:

« Specified mean — The level of accuracy expected.
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26.8. Deliverables

« Specified tolerance — The level to which the accyian fall before
specified action is taken

Any Specialist whose quality control results faldw the specified
accuracy on more than two occasions should be dk@mteave failed
his control criteria and should be subject to ieing before resuming
duties.

SAMPLE OF SURVEYOR'S ACCURACY GRAPH

Specified
mean

Speciied
tolerance

<eeeeies Confidence level
50 ——— Separate survey level
Surveyor Accuracy Graph

(C- SRV

The Utility Specialist shall supply the followitigr each site:

26.8.1 Preliminary Stage

@

(b)
©

(@)
()

One set of preliminary digital data checked by MKFHUS
(CCE(CCTV & ME))

One set of paper copy of drawings

Control results, including simple description ofpanent ground
markers.

One Copy of brief technical report checked by RFR&cognized
Professional Utility Specialist) (CCE(CCTV & ME)).

One set of photographs.

26.8.2 Interim Stage
(a) one set of interim digital data.
(b) one set of paper drawings in 1:100 scale
(c) one copy of interim technical report.
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26.9.

26.8.3 Final Stage

(a) 2 copies of Final Report which is a compilatiorathfdeliverables
required under interim stage to incorporate all c@mts provided by
the Engineer.

(b) All reports shall be prepared by O/M/FHKIUS on sitel be checked
by RPUS (Recognized Professional Utility Specipl(©CE(CCTV &
ME)) before submission.

Delivery Schedule

26.10.

26.9.1

26.9.2

26.9.3

The Utility Specialist shall supply for the Siteepminary digital data and paper
check plots including a draft technical report wéthntrol results within one (1)
week after the programmed completion of the workstlie Site. The client's
representative may direct the Contractor to sulpneiiminary reports of the Site
during the execution of investigation, the utiligpecialist shall submit the
reports within 1 week after the client's represémgahas given such written
instruction at no additional costs.

The client’s representative shall return a copprefiminary data with comments
and correction progressively within one week okiptof preliminary data. The
Contractor shall incorporate the Engineer's comment the preliminary data
within the preparation of his Final Survey report.

The Utility Specialist shall submit a Final Repéot the investigation within 4
weeks after the completion date of the Works.

Electronic Data Files for Utility Service

26.10.1

26.10.2

26.10.3

The results of the investigation (layout plan ordigpll be supplied in AutoCad
R14 or above or DGN/GIS/IDMS format. All surfacedaunderground features
related to the drains and/or sewerages shall lmddcand with depth measured
and recorded. Non graphic information shall beuded in the AutoCad or
DGN/GIS/IDMS file database as block attributes ionilar. All data shall be
separated by type into a logical system of AutoGabBGN/GIS/IDMS layers.

The Utility Specialist shall submit a schedule aitéCad or DGN/GIS/IDMS
standards to the client's representative for apgrowhich shall contain
proposed division of investigation data into semaraAutoCad or
DGN/GIS/IDMS files and layers; naming conventiosgmbol definitions and
annotation.

Data files shall be labelled with the filename, m@m extent, size, date of
investigation, or revision, to be agreed with thent's representative.

26.11 Presentation of Drawings

1. The investigation results (layout plan only) shwl plotted in 1:100 scale or
other scale to be confirmed in A1/A3 drawings oe #pecified grid and
datum approved by the client’s representative. [Blgeut, border and title
block shall be approved by the client’s represérgat

2. The drawings shall show building lines, roads witad names and traffic
lane road markings, pavement and kerbs, and ofigaifisant physical
features related to drains and/or sewerages wiitleinvestigated area.
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26.12. Preliminary and Final Report

The Utility Survey Specialist shall examine, anaJyprocess and interpret the
investigation results and incorporate findings ireport. The report shall include
the following essential information:
(@) Introduction
® Project name and Location
® Site appreciation
(b) Details of Investigation
® Date of Investigation
® Detailed description of the investigation procedaniepted
® All equipment used for the investigation
® |dentification of supervisor and equipment opemtarrying
out the investigation
(c) Investigation results
® Summary of results(certified by O/MHKIUS)
® Report on examination, analysis and interpretatidnthe
investigation results;
® |dentification of utilities, chambers (includingl ahanholes)
and sub-surface anomalies (if possible by GPR gyrve
® Records of on-site verification of data handledtsy qualified
person (M/FHKIUS) responsible for the Report;
® Report on difficulties encountered
(d) Appendix
® floppy diskettes or CDR for the digital data filesqualitative
and numeric data about the underground assets;found

® Engineering Drawings (updated) showing the typesl an

location of various underground assets;
® Survey Photographs -3R coloured photographs (pramis
negatives/digital copy in JPEG format)
The drawings and textual report will be certifietlastamped by the approved
qualified person responsible for the preparatiothefReport.

The Utility Specialist shall supply the Survey Repas described fully as in the
above. This report shall include all results withdetailed discussion and
accompanying plans. It shall be prepared and siggezh qualified person who
shall hold one of the following qualifications: -

i) MHKIUS (CCE(CCTV&ME)) plus 2 years local experiescer RPUS
(Recognized Professional Utility Specialist) (CCE/ & ME)) or

i) MICE, or MHKIE or MHKIS with relevant training (ndess than 35
hours) and 10 years relevant working experiermes,
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26.13. Non-compliance: utility investigation result
(1) The utility investigation survey result for a sikall be considered as not
complying with the specified requirements if thespion or level of any
underground services reported in the preliminaagetdeliverables does not
comply with the requirements of Hong Kong Conduin@ition Evaluation
Codes, UTI, 2009 or its latest version.

(2) If the utility investigation result for a particulaite does not comply with
the specified requirements, the Contractor shalexexute utility
investigation in the area within a week from regggvnotification by the
Engineer. The Utility Specialist shall submit thevestigation result as
deliverables defined in Clause 26.9-26.12. withivé&eks from receiving
notification.

(3) If the utility investigation result again fails womply with the specified
requirements, the Utility Survey Specialist shelpeat the work specified
until the result complies with the specified requaients. The costs for re-
execution of utility investigation shall be borngthe Utility Specialist.
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Appendix 26A-Forms for CCTV Survey

1.
2.
3

4.
5.
6

CCTV Survey Form A- Summary of Works/Drainage Schedle

CCTV Survey Form B-Summary of Defects

CCTV Survey Form C- Long Hand Report (Computer Geneated with Defect Codes,
Scores and Grades)

CCTV Survey Form C — Site Coding Sheet to be compkd by O/M/FHKIUS

CCTV Survey Form D — Defect or General Photos

Text report as described in Section 26.12 of this®?

(Updated samples may be found imww.hkius.org.hk) or e-mail to info@hkius.org.hk for
enquiry.
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