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FOREWORD

After the disastrous landslip of 1994 occurred in Kwun Lung Lau on Hong Kong Island, the
Government has paid more attention on utility maintenance with particular emphasis on leakage
detection of buried water carrying services on both slopes and roads. The Government has increased
resources and imposed additional legislation on the detection of underground utilities. As a direct
result, the utility profession has been developing rapidly, and over the last decade, the number of
“Utility Specialists” (& 4S5 H B ER) has grown as the Government’s requirements for
Competent Persons to carry out the investigations has been implemented, in addition, Recognized
Professional Utility Specialist (RPUS) (& 4S5 3£E522HM) has been recognized in recent years.
However, lack of standard surveying methods, centralized monitoring systems and organized
management, have lead to unsatisfactory investigation results.

In order to address these issues, Hong Kong Institute of Utility Specialists (HKIUS) (F&E45H
s£E@r), targeting the promotion of knowledge and good practice in the utility profession,
collaborated with Hong Kong Utility Research Centre (HKURC) (F#&E 43 BEMFZEH0))and
supported by the funding from the Professional Services Development Assistance Scheme (PSDAS)
of HKSAR, published a series of guide books and pamphlets in 12 disciplines of the utility
profession in order to set standards for the practitioners to follow. As part of HKIUS continual
effort to enhance the professionalism of the utility profession, it is the intention of the series that the
quality of the survey can be raised and that utility related incidents can be avoided by performing
high quality utility practices. Hopefully, the resulting benefits can extend to the general public.

This issue provides good practice of Manhole Internal Condition Survey (MHICS) (/DHAR T EEAS).
It states the whole process and specification of conducting MHICS from planning to finishing
stages and intended to be used by all personnel involved in the works.

AN

Mr, Zico Kai Yip KWOK

(FPRCESE)
President, HKIUS (2010-13)
April, 2011
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1. INTRODUCTION

Manholes are windows to the underground drainage and sewerage system. The decay of manholes
may affect the flow of drain or even causes damages to the underground utilities. Manholes may be
destroyed by erosion from surface runoff and underground water intrusion, corrosion from liquids
and gases, wearing from heavy traffic loads and general depreciation from age. Manhole Internal
Condition Survey (MHICS) (/bHREaF(i5) provides information on the features and defects of
the manholes like whether there are excessive infiltration and inflow. These extraneous flows affect
the sewer system hydraulically and sanitarily. It also provides information for system maintenance.
With information on the manhole condition constantly, remedial actions can be taken in time and in
turn prevent potential landslips. Besides, the locations and structures of the manholes may affect the
design and construction of the drainage works investigation of manhole provides detailed
information as references to the planning of drainage works.

For manhole inspection, safety are particularly important because it may involve entry into confined
space which with potential high risks. Besides, special attentions shall be paid on record taking, as
there are specific systems for recording different information like the numbering system and
referencing system. Therefore, standardized requirements and sufficient information are needed for
manhole inspection. Hong Kong Institute of Utility Specialists (HKIUS) (HFHE SEHFEE ),
aimed at maintaining a healthy underground drainage system and safe working environment,
prepared guidelines to provide a standardized process of conducting manhole internal condition
survey in order to promote a good practice for the practitioners. Noted that such standards are for
reference only, any other standards or requirements are acceptable as long as stated in the contract
or there are mutual agreement between the Contractor and the Engineer/ Client.



2. OBJECTIVE AND SCOPE

A manhole provides access for performing maintenance works to the buried utilities. The purpose
of this guide is to provide recommendations on good practice of the methods and specification of
Manhole Internal Condition Survey to enhance the quality of the survey. Conducting manhole
internal condition survey provides comprehensive information regarding the manholes including
their locations, features and conditions. However, a survey usually involves investigation of a large
number of manholes that means a large amount of data is being processed. And so, contradicting
and incorrect data are not uncommon. This document provides standardized processes and
recommends the use of systematized information recording system. It aimed at providing guidelines
for the practitioners to follow to improve the quality of the survey.

Another purpose of this guide is to promote a safe working environment especially working in the
confined spaces as man-entry into confined spaces may be needed in manhole inspection.

This guide provides information on the whole process and specification of conducting manhole
internal condition survey from planning to finishing stages. Nevertheless, users of this guide shall
refer to relevant documents for further information on safety that are not covered in details. It must
be stressed that the guidelines given in this guide are in no way exhaustive, and professional
judgment must be employed in all cases.

This guide is intended to be used by all personnel who are involved in the planning, commencement
and supervision of manhole internal condition survey, including contractors, utility companies,
consultants, government departments and other parties concerned.



3. PRE-SURVEY PREPARATION

Before commencement of the survey, the Utility Specialist shall conduct reconnaissance survey at
each site to have an overview of the proposed manhole survey. Personal and environmental safety
precautions shall be taken comprehensively to prevent accidents. To ensure the professionalism and
safety issues of the survey, accredited personnel shall be appointed to carry out the inspection.

3.1 Reconnaissance Survey (#]35-8)2%)

The Utility Specialist shall conduct a reconnaissance survey at each site before commencement of
works. The survey shall cover the full survey extent as confirmed on the Layout Plans. The survey
ensures the feasibility of the initial planning and provides more information regarding the site so
that the survey can run more smoothly. The reconnaissance survey shall identify the followings:

(1)  The full extent of the assets (manholes, pipes, catch-pits and other ancillaries) located within
the survey extent and see if there are assets that are not shown on the Layout Plans.

(2)  The closest upstream and downstream manholes outside the survey extent for pipelines
extending beyond the survey extent.

(3)  Any salient features, which may impede the execution of the surveys.

(4)  Any additional features not shown on the Layout Plans, and/ or revisions to match existing
conditions on-site.

Besides, the Utility Specialist shall establish the ownership of the assets identified within the survey
extent with the latest available information from various sources.

It is important to note that the Utility Specialist shall ensure the whole process of all surveys
including reconnaissance survey, manhole survey and pipeline investigations are carried out by or
under the supervision of the Competent Person. Otherwise, the data of the survey shall not be
accepted and repeated survey shall be carried out under supervision with any additional cost. The
definition of Competent Person is stated in section 3.3.

3.2 Safety Precautions

Sufficient safety precautions shall be taken to minimize the possibilities of incidents and injuries.
Both employers and employees have the responsibility to maintain a safe working environment.
Generally, the person in charge (who is supposed to be a Competent Person) shall ensure detailed
working procedures and safety plan have been drawn up and the workmen are instructed according
to such plans. All safety equipment such as sewer safety, road safety and personal protective
equipments shall be supplied in sufficient quantity and in full working order. Close supervision
shall also be imposed during the commencement of works to ensure everything is in correct
manner.

As manholes may contain explosive or inflammable gases, smoking, naked lights or fires must
NOT be permitted near the manholes and only flame/ explosion proof equipment shall be used
inside the chamber to prevent any fire-induced explosions or accidents.

3.3 Statutory Requirement

The Workplace Health and Safety Regulations of Hong Kong specify several requirements for
personnel involved in works, some of the requirements are stated in relevant ordinances or
regulations such as road traffic control, excavation safety, dangerous substance, noise at work, etc.
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It is important to follow relevant ordinances stated on the Occupational Safety and Health Council
(http://www.oshc.org.hk) before commencement of work.

Also, operators shall use personal protective equipment (PPE) and shall have sufficient knowledge
in both usage and maintenance of the equipment. Besides equipment, they shall always use caution
and common sense all the times. PPE shall include:

Steel toe cap, rubber safety boots
Safety helmet

Safety vest (reflective at night)
Safety goggles/Anti-glare glasses
Breathing apparatus/Disposable respirator
Harness and Fall arrester

Gloves

Ear muffs / ear plugs

Handy gas detector

Audio-visual alarm

Resuscitator

In works for the Water Supplies, the Drainage Services or other government departments,
appropriate steps shall be taken to minimize or eliminate any potential risks for injuring the public.
Appropriate temporary traffic arrangement (TTA) shall also be made to prevent accidents. The TTA
shall comply with the Road Traffic (Traffic Control) Regulations (Cap. 374G), at all times. In case
where excavation is required, the work area has to be properly supervised by a Competent Person
(CP), under Electricity Supply Lines (Protection) Regulation (Cap. 406H). The access for "essential
services", e.g., police, fire service and ambulance, has to be retained. Access to other public
services, such as bus stops, footpaths, etc, shall also be maintained and supervised.

If excavations are required, no dirt, excess spoil or any other materials shall be left in the water
channel and polluting the drainage system. Sediment control procedures can be referred to the
Environmental Protection Department (http://www.epd.gov.hk).

3.4 Confined Space

Though entering the manhole is not recommended for investigation, it is often used in the manhole
internal condition survey. Manhole is a confined space that is potentially hazardous. According to
the Factories and Industrial Undertakings (Confined Spaces) Regulation, confined space (%% Ef2= i)
means any place in which, by virtue of its enclosed nature, there arises a reasonably foreseeable
specified risk, and without limiting the generality of the foregoing, includes any chamber, tank, vat,
pit, well, sewer, tunnel, pipe, flue, boiler, pressure receiver, hatch, caisson, shaft or silo in which
such risk arises.

A series steps shall be followed before commencement of works. The first step is to identify
whether the workplace is a confined space or not, then competent person and certified worker shall
carry out risk assessment, in order to control and minimize the risk. The contractor shall perform
safety precautions according to the potential dangers that mentioned in the risk assessment report.
The permit-to-work can then be issued with a working period. When the period expired, risk
assessment shall be carried out once again. Also, emergency procedures shall be planned before
working so that they can react promptly when unpredicted situation occurs.


http://www.oshc.org.hk/
http://www.epd.gov.hk/

Before entering the manhole, sufficient period of time shall be given to allow ventilation. Then,
lower the gas detection apparatus into the manhole to check if it is safe to enter, even the result
shows it is a safe condition; do not enter if there is peculiar smell.

When working in the manhole, the workmen shall wear full range of protective clothing and a
safety harness with lifeline. He shall also check the gas detector for any lethal gases frequently.
There shall be a top man arranged outside the manhole to keep in touch and communicate with the
man work underground. The workman shall obey the instructions given by the top man.

In case of emergency, the injured man shall be brought out of the manhole as soon as possible. First
aid shall be given immediately. Whether further medical assistance is needed shall depend on the
seriousness of the injuries. If the workman collapsed, any other person who is with him shall signal
the top man and leave the manhole as quickly as possible unless they can drag the casualty clear at
once. Whenever there is no breathing apparatus, no further rescue shall be made and dial 999
immediately for assistance.

When finished the inspection, ensure all men worked underground have returned to the surface and
all manhole covers have been replaced properly.

For further information on the regulations and steps of working in the confined space, please refer
to the Factories and Industrial Undertakings (Confined Spaces) Regulation (Cap 59 AE) which can
be accessed via homepage of Occupational Health and Safety Council at www.oshc.org.hk or the
“Code of Practice for Safety and Health at Work in Confined Spaces” prepared by the Labour
Department. The code of practice can be accessed via its website at www.labour.gov.hk.

3.5 Personnel Requirement

In order to maintain the Utility Profession's requirements for the consistency, reliability and
accuracy of reports, CCTV inspection shall be performed by properly trained and accredited
personnel. Accredited personnel shall hold a certified qualification issued by a Registered Training
Organisation (RTO), such as Utility Training Institute or The Hong Kong Polytechnic University or
equivalent.

In addition, a minimum of 3 years post training experience will be necessary for a person to become
competent. Besides, qualified personnel are required to attend refreshment course in every 3 years
to refresh and enhance their knowledge.

All works carried out within sewers, manholes or other confined spaces shall be performed in
accordance with the requirements for works in the vicinity of Confined Space and Occupational
Health & Safety Legislations, as well as any additional precautions that may be specified by the
asset owner.


http://www.oshc.org.hk/
http://www.labour.gov.hk/

Table of personnel requirement

pasn SpoylawW LoNINIP/ABAING JULAR|D. J0) B1EHLIDY Fuluted

pljeA B $3553550, PUE 'SPOYIAW UON23JaP/A3AINS JURAR|2) 10J S3SIN0D SUjUIR)) PapUsHE sBY
U0II3(|02 BYEP pue sABAMNS 10y (1L ‘NAI0d “8'3) GLY W1 BUIIEL] JuBAd|ay

sieaA a2uy] A1aaa L) Buiujea) JUIWYS3LYIL 10) SINOY bT 1583] Y

“A3nns Jue uonadsul

1n0 Suihiied pue Juawdinba

MDD "U0I}23)187 RJEP U} PUB ABAINS
SOINHINY UoN3dsul 3U1 0] PAIEID. SHIOM UISIETA 7 JROA MIAR 0dD JO SINON GE ISBRI Y « Bunesado Joy 3|isuodsay siojerzdQ
pasn SPoVYIAW LONIARR/AIAING JUEAI|3) 40) 218IUNIRD Bujures
PI|BA & 535535504 DUE 'SPaL|13W UDI81ap/AaAIns JUEAB|S) 10) SSIN0D BUjUIRS PAPUDNE SBH  «
U01123)[92 BIBP PUE SABAINS 10} {11 TIAICd "B'3) QLY U Builien) JueASRY o
MDD UDI303]|07 EIE U] pUE ABAINS 5Jeah 93143 A3na Uj BulLIeIl JUBWYSALSS J0) SIn0Y $T 1583) Iy "A12JBS 3)S PUE SYI0M PR
‘SAIHN/D ‘uoipradsul 34} 03 PAILJRL SYIOM LI SIPAA € 1A Aiana ggD Josinoy cg1sea| Y« | 2yl Suisiaiadns a3) sjqisucdsay | I3pest Mald
Pash SPOYIAW LOII3ISP/ABAINS 1URAS|31 10) 33POL13130 SujuIes *A3ua3s515U07
Pl|EA B 585585504 PUR 'SPOUIALI UOND213P/AdAINS JUBAS|SL 10} 535IN03 BulUlBl, PapUSNE SeH pue Ayjenb Joj erep mel
U01)33|[02 BJEp pue sA3AINS 30y {11 NAI0d "33) 01y U Buwiel) Juerd)dy  « i 10 Juppay Tupnp Suissano.d
M2 'd3 ‘BB BIEP 1| pU ASAINS sJeah 3yl Aane up JuiuIed) JUSILYSAIE) J0) SINQY HT 1589] Iy erep pue Juawalduelle
"SNdY SNIYHA/IA , UOIDACSUI 3U) 0} PAYEjal sydom Ul s1eaf § 1634 Al3nd (Jd7 JO SINCY §E 1583) 1Y SYJOM 10 BIqISU0dsAY | 13Pes] Wweal

Juawadeuew g1ep pue shaans
104 (110 °NARg "33) 01y U} Bulujen
UBAZ{RA PUB A 'dD SNId 39 /TN

10

M3 'dD S SNy SNINHA/W Sy

JuaLuadeuew eyep ul pue Aamns ‘Uoinadsu)
ayy 01 pa12jal syIom Ul Ajqesajad

‘Loljed)siuupe Jeajues ul sieal 1

pasn spoyjaw uon319p/ASRINS JUEAS[) 107 31E3JI1I3I Sujuiey

[I|BA B 53553550 PUB 'SPOYIBW UONDAIIP/ANINS JUEAS|S) 0] SBSINGD BupuIel] papudlie sel
2O123]|0D BIEP pue SA3AINS 10J (11N NAIed '3°3) QLY Ul Buib(gl) JLeAS|SY

$1B3A 22441 AL3AS M BUIUIRIL LUBIWUS3U)D) J0J SINCY (T 1583) 1Y

Jeah AJaAd 4D 40 SN0y SE 1583| Ty

«

wes)

31 Y Jou Aelodwa) sapes)
1afoud uaum sapes| ya3fo.d
10350d ay) Bunae pue Japes|

,1afoid Gupsisse Joj 3jgisuodsay

13pea] 18l0ld
Aindag

JuaLwoeueut LBy puk s£3AINS
J05([LA THIO] F3) (1 Y Wl BuuERn
Wiea3[a1 PUE A7) A0 SN 34y FINHIN

10

MDD 3nid Sndd “SNINHA/A 243

‘JustuaSeueW BIER Ul pue ABAINS ‘Uoidadsul
3y} 03 pagejau sylom Ul Ageiagaid

‘UOJIESIU|WPE 1IEJUDD Ul SIE3A (]

pasn spcylaLl uonos)8p/ABANs JUBAT|al 104 31221111180 Suluel)

PI[EA B 535535504 pue ‘SPOUIaLI UOND213P/ARAINS JUeAS|SI J0) §35In00 BUjUJRY) PBPUBYIE SeY
U01338(102 BJED pue sAAINS 123 (11N ‘NAIOd B3) OLY Ul Buuely Jueas|ay

1ead aany) Aasa vt Suliel) JuaLYSALBI o) SINOY T 1588] 1Y

Jseah Maaa Q42 40 5Inay g 15e3| Jy

‘uiie31aads (eajuyao;

303 yim paueyduwiod 10) Spoday
Jo BuiAnen pue Buppayd
‘uoneredaid pue woles|UILIRE

10BJ2U0D 10} 3|gisuodsay

Japes alald

uoneIleny

Souzpadxg aoeld
10 SIEBA WIRWIUIY

uswalinbay SUiLe] whlumy

3[0Y

3L

{TT0Z ‘prepuels spipH) ucioadsu) ing Sudue) [uuasiad Joy stuawannbay a3uauadxy pue Buiiel)

10



4. SURVEY FIELD RECORD

Field record is a crucial part of the Survey as the information collected on site would be the basis of
further analysis and actions. It is important to note that information obtained from the site shall be
recorded on site immediately and properly for the sake of accuracy, as it would be difficult to recall
the data after leaving the site.

4.1 Manhole Card Completion

The manhole record card shall be filled with the information of the inspected manhole. Basic
information includes location, measurements and features of the compartments of the manhole,
details of the incoming and outgoing pipes, and two sketched illustrating the situation of the
manhole. More importantly, defects of the manhole shall also be noted and any clues of infiltration
and exfiltration shall be observed. Defects of manhole may affect the hygiene of the surroundings
or the structure of the surrounding soil.

All fields of the card shall be filled properly. The node reference and grid reference shall be
determined according to the manhole referencing system which will be mentioned in section 4.1.3,
the manhole reference number of a manhole must not be duplicated with that of another manhole as
no two manholes are located at the same place. And so as the upstream and downstream node
references, they shall not be the same. Note that different codes are used to describe the features of
the manholes, correct codes shall be filled in the card. Normally, the invert levels of the outgoing
pipes shall not be higher than that of the incoming pipes. Other conditions and circumstances (e.g.
intruding utilities, reason of survey abandoned, etc.) shall be marked clearly in the remarks column.

4.2 Site Standard Measurement

The result of measurement can vary due to different definition and conception of the operator. For
example, operators may take different starting point to measure. Therefore, principles are
established to set definition for measurements. The operator shall measure the manhole according to
the following rules.

For measuring pipe size, the internal diameter shall be measured. The wall thickness of the pipe is
excluded. A caliper can be used to take the measurement. Instead of measuring the top/bottom, a
horizontal reading shall be taken.

ply #

Fig.4.1 Pipe size measurement.
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Some standard pipe sizes can be taken as reference for easy measuring and reading.

Standard Pipe Size (mm)
80 225 750 1800
100 300 900 2100
150 375 1050
450 1200
525 1350
600 1500
1650

Fig. 4.2 Standard pipe size.

Pipes may not be always in regular shapes. For non-regular pipe shape, major dimensions (width
and height) of the pipe shall be measured as shown in Fig.4.2.

—

2

Fig.4.3 Major dimensions are measured when the pipe shapes are irregular.

12



When measuring the depth of manhole, the starting point shall be the lowest point of the manhole
cover. The operator shall first mark X at the lowest point of the manhole cover. Also mark T at the
position of the pipe on the manhole cover. If the pipe is out of the area of the manhole cover, mark
T at the corner of the cover. Note that oil-based paint/ spray or other similar means shall be used
instead of water-based paint.

Mark T at X Pipe

/

Chamber i
Shape L

__________________________________________

Safety
Precautions

{Lowest Point)
on Manhole Cover

! %1 (Depih of shafl)
i

e -

Yy :> (Depth of chamber)

. 1 /
\ \ 33 (Depih of shali)

Fig. 4.5 Measure manhole depth.

The manhole depth shall be the sum of the depth of shaft, chamber and diameter of the pipe. That is
X1+X2.1+X2.2+X3 referring to Fig. 4.5.

13



4.3 Dimensional Requirement

It is important to take the measurements and fill the manhole card carefully in order to minimize
errors. The standard of accuracy required in the survey and completion of manhole record card shall
be as follows:

(1) All textual information shall be correct;

(2) All measurements shall be accurate within the following tolerances:

Grid References +1m

Location Measurement +300mm
Levels +25mm
Relative levels of pipe inverts within the chamber +20 mm
Pipe sizes +20 mm
Box-culverts +20 mm
All other dimensions +50 mm

Levels shall be referred to Survey Bench Marks, the location and values of which are obtainable
from the Lands Department and the Grid Reference shall be supplied in Hong Kong 1980 Grid
Reference.

Crown level

,\7 Soffit level
Wall
Thickness
Sewage
_ \ _ _ | _ _ )
] N = z
g =
= ~ Silt o
= | O
i~
= Invert
18]
Vi

Pipe size (diameter)

Fig.4.6 Pipe dimensions
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4.4 Referencing System

All assets (manhole, lamp holes and ancillaries) shall be referenced properly with the compliance of
the referencing system. There are two references to identify the manhole, the Node Reference and
the Grid Reference. The Node Reference (refer to Manual of Sewer Condition Classification 2004
(WRc)) indicates its location in 100 meter grid coordinate, the sequence of manhole in the grid and
the function of the manhole. There must be a 10-character reference where the first six characters
are the number of 1:1000 Topographic Map reference, the 7th character and the 8th character
indicates the 100 m easting and northing quadrant respectively and the last two digits indicates the
node/ point number in that quadrant. An example is used to illustrate the system.

The Referencing system is divided into three parts:

The reference number of 1:1000 Topographical Map.
e.g. 838135 (easting) and 821236 (northing) = HK3821

100 Meter Grid Co-ordinate
e.g. 838135 (e) and 821236 (n) =12
Manhole Reference Point Number
Each manhole or node is numbered consecutively as 01, 02, 03...etc. with number 1-49 for foul and
51-99 for storm.

i.e. The first Foul Manhole shall be referenced as HK3821 12 01 and;
The first Storm Manhole shall be referenced as HK3821 12 51.

For the Grid Reference (refer to IDMS manhole numbering system), it indicates the exact position
of the node on the Topographical Map. There must be a 12-character grid reference where the first
six characters are the 1:1000 Topographic Map reference, the following three characters represent
the easting and last three characters the northing. An example is used to illustrate the system.

The Grid Referencing System consists of two parts:

The reference number of 1:1000 Topographical Map.
e.g. 838135 (easting) and 821236 (northing) = HK3821

Last three digits of the easting and northing of the grid reference
e.g. 838135 (e) and 821236 (n) = 135236
i.e. The Grid Reference shall be HK3821 135 236

* Base maps shall be the latest published version of the 1:1000 B1000 series Digital Topographic
Maps published by Lands Department.

4.5 Manhole Survey Sketches

In order to get a clearer picture of the location of the manhole, sketches about the manhole are
required in the manhole record card. Two sketches shall be included, the Location Sketches and
Plan of Manhole.

Location Sketches shall be drawn with the manhole referenced at least two reliable fixed structures
shown on the 1:1000 base mapping survey sheets. The sketch shall show the manhole layout,
including the distance and direction of offset from the main pipe. Note that lampposts, traffic lights

15



or the similar shall not be acceptable as the reliable fixed structures. If existing buildings are taken
as the fixed structures, the building names and numbers shall be highlighted in the sketches. If
village house are taken as the fixed structures, the house number shall be identified and indicated in
the sketches.

To ensure the accuracy of the manhole location, there shall be three points taken from those reliable
fixed structures as reference points when indicating the location of the manhole. The distance
between the three reference points and the manhole shall also be stated.

Plan of Manhole shall have the incoming pipes and outgoing pipes indicated with their flow
direction. The pipe shall be labeled according to the numbering system which will be discussed in
the next sub-section. If there is any utility intruding the manhole, the position and size of the
intruding utility shall be noted.

Location Sketch Plan of Manhole
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Fig.4.7 Location Sketch and Plan of Manhole in Manhole Record Card.
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Fig.4.8 Three poihts measurement

Numbering System

The incoming and outgoing pipes shall be labeled according to the numbering system. Pipes are
usually named in alphabetical order from the incoming pipes in clockwise basis. The following is
an example of the pipe numbering system.
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As shown in Fig. 4.9, A, B, C represent the incoming pipes and X, Y represent the outgoing pipes.
150, 225, 300,600 and 900 is the diameter of the pipes. Flow direction and function of the sewer are
also shown.

If special conditions are encountered, the Utility Specialist shall consult the Engineer or Client
before taking any action. The Utility Specialist shall investigate the following items unless written
instruction is given by the Client.

Connecting points without manholes

Where sewers and drains connect without a manhole, the connection point shall be numbered as if a
manhole is present. The connection point is the actual point of connection physically located. This
shall apply to the first manhole outside the survey extent, which is required to be located but not
fully investigated.

Buried Manholes

Manholes can be buried or covered by road paving or other structures. This causes the manhole
invisible or inaccessible. The Utility Specialist shall only carry out survey works to locate the
buried manholes when requested by the Client.

4.6 Manhole photographs

The Utility Specialist shall provide a minimum of two photographs for each manhole as shown in
Appendix B. Manhole location photo shall show the general location of the manhole with respect to
the roads, slopes or buildings in the vicinity. The second photograph, manhole internal photo, shall
be a general view of the inside of manhole. When taking photos, the photos are better to face North,
and put compass direction (N, E, S, W) on manhole card to clarify. The manhole reference number
shall be shown on each photograph. The Utility Specialist may place a blackboard near the manhole
or paint on the road surface to indicate the manhole reference number. In the report, photograph
number, location of manhole, manhole reference, description and remarks (if any), shall be clearly
indicated.

If any notable defect or special condition is observed, photograph shall be taken to highlight it
according to the opinion of the Utility Specialist. Defects may include broken/collapsed parts,
intruding roots/ other pipes, etc. Special conditions may include high flow level or high water level,
unable to survey (UTS)/ unable to raise (UTR) / unable to gain access (UTGA)/ unable to locate
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(UTL), before high pressure water jetting and after jetting, etc. Those features shall be put in the
remark section.

4.7 Abandonment of survey

In some circumstances, investigation of the manholes may be abandoned in opinion of the Utility
Specialist. When any one of those situations is encountered, the situation shall be reported to the
client as soon as possible and report the same in the survey report. The circumstances include:

(1) Risk to the Utility Specialists or the equipment.

(2) Inability to locate the manhole.

(3) Inability to gain access to the manhole once located.

(4) Inability to survey from the manhole due to blockage, silt or high water level.

In the above case, take photographs of the situation causing abandonment if possible. In case of
dirty, the Utility Specialist shall carry out cleaning works, flow control or other measures may be
required to complete the survey. Client’s permission/ agreement shall be gained before taking any
action.

If the team cannot access the site in which the manhole is owned by the third party, the Utility
Specialist shall first reschedule his work to minimize the effects of the possession of the site, and

then revisit the site as well as liaise with any third parties in order to complete the survey. The
operators shall ensure works are carried out where permitted.
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4.8 Deliverables

Utility Specialist shall prepare documents in preliminary, interim and final stages for each site for
client’s reference.

In preliminary stage, the following items shall be provided:

(1) One set of prelimin

(2) One set of paper copy of drawings;

(3) Control results, including simple description of permanent ground markers;
(4) One copy of brief technical report; ary digital data;

(5) One set of photographs.

In interim stage, the following shall be supplied:
(1) One set of interim digital data;

(2) Paper drawings in 1:100 scale;

(3) One copy of interim technical report.

For the final stage, the following items shall be prepared:

(1) 2 copies of Final Report compiling of all deliverables and comments provided by the
Engineers;

(2) All reports shall be prepared by Competent Person on site and be checked by Recognized
Professional Utility Specialist (RPUS) (& %555 2<EM) before submission.

Preliminary report shall be ready within one week after completion of the programmed completion
of the works. However, the operator may need to submit the report within one week upon client’s
request even during the execution of investigation. In response, the client shall return a commented
report to the operator within one week. After completing the works, the Utility Specialist has four
weeks’ time to complete and submit the final report to the client.
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5. POST-SURVEY DATA PROCESSING

After inspection, Manhole Record Card shall be completed to state the features and defects (if any)
of the inspected manhole. Photographs and a copy of digital data files generated by computer
software shall also be submitted to the client.

5.1 Data Storage and Quality Control

For quality control, the Utility Specialist shall carry out validation test on all data according to the
requirements as outlined in his method statement on data validation that has approved by the client
before the commencement of any survey. Usually, a site check comprising a resurvey of 5% of each
batch of 100 manholes submitted by the Utility Specialist is required and those 5% shall be selected
in random basis.

If any item of manhole measurement falls outside the tolerance stated in section 4.1.2, the survey
shall be regarded as failed. The failed portion of the work is subject to resurvey at the Utility
Specialist own expense and he shall not be paid for the work involved in that quality check. A
further quality control check shall be carried out in accordance of the above procedure on the
remaining 95 manholes. Quality control check shall be repeated at the Utility Specialist’s expense
until the requirements are reached.

5.2 Manhole Recording Programmes

The manhole record card is used to account for the inspection result. However, the paper record is
difficult to manipulate and check the accuracy. An alternative method to keep record is making use
of the computerized Manhole Recording Programmes like the EGSView and the Integrated Data
Management System (IDMS). They store manhole record card data in computerized form. They
allow the data to be arranged more systematically and are capable of checking the data consistency.
The reporting facilities allow complex searches of the sewerage database to be carried out. The
systems provide a method of collecting, processing and checking sewer survey data, creating sewer
overlay drawings and maintaining a complete record of sewer assets. The data can be entered into
the system on site directly or transferred from the manhole record card.

Computer programmes create overlay drawings. They can plot manholes and their connecting pipes
on the map according to the information entered. Details like manhole reference, pipe diameter and
function of the pipe are also shown in the plan for easy reference.

For data storage, each batch of manhole records submitted shall be assigned a unique survey
filename. Each computer programme may store the data in different format. The data stored shall be
able to be retrieved and searched later on despite the format.

For quality control, computer software can check the consistency and accuracy of the data. This
option is used to check the consistency of node data and to produce relevant inconsistency reports.
Any duplication or intersection can also be checked. There are groups of different types of
consistency checks. They are listed as follows:

Consistency of node/grid reference
Status, function, node type codes
Existence downstream reference
Identical up & downstream nodes
Existence of: Upstream reference Level
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Existence of: Cover shape & depth

Existence of: Shaft size & depth

Existence of: Chamber soffit & construction
Existence of: Pipe size, shape, depth & material
Existence of: Consistency of downstream data
Existence of: Consistency of invert levels
Existence of: Fall to downstream node
Existence of: Downstream pipe length
Existence of: Criticality codes

Existence of: Maximum size tolerance
Existence of: Minimum gradient

Existence of: Maximum pipe length

Existence of: Ignorance of UTR/UTL/UTS/UTGA nodes

The first four checks (a-d) are normally sufficient to ensure that the sewer network is capable of
being plotted because the programme will check the connectivity from one node to the next. The
next seven checks (e-k) are to ensure that the data is capable of analyzing as a database because
checks are made on data coding. The last group of checks (I-r) is geared towards the use of the data
for engineering analysis and final reports. The very last check (s) allows the user to specify whether
nodes with UTR, UTL, UTS or UTGA in the remarks field are to be included in the consistency
check.

Report of consistency check can then be generated. If the report fails to reach the tolerance, they
shall be corrected and re-examined until they reach the required accuracy. The consistency report of
the pass result shall be handed to the client together with the MHICS report.

This guide is not intended to illustrate the whole computer programme. For the practical steps and
other functions of the programme, Please take reference to the user Manual of EGSView and IDMS
Manual proposed by UtilityINFO. Ltd. They provide step-by-step instructions regarding the
operations of the programmes.

5.2 Rehabilitation

The rehabilitation work shall be determined by the Engineer or Client. The purposes of
rehabilitation are repair structural defects, satisfy maintenance requirements and eliminate inflow
and infiltration. Different rehabilitation methods are available for problems of different nature and
extent. Priority for rehabilitation works shall be set according to the severity and urgency of the
problems, works shall be planned and carried out on schedule.

After the investigation and rehabilitation (if applicable), it is important to note that all manholes are
subjected to resurvey periodically no matter the condition of the manhole is good or bad.
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Appendix A:

Abbreviations

Company/ Organization
Code Description
BD Buildings Department, HKSARG
CEDD Civil Engineering and Development, HKSARG
DSD Drainage Services Department, HKSARG
EMSD Electrical and Mechanical Services Department, HKSARG
EPD Environmental Protection Department, HKSARG
HA Hong Kong Housing Authority, HKSARG
HKIUS Hong Kong Institute of Utility Specialists
HKURC Hong Kong Utility Research Centre
HyD Highways Department, HKSARG
LandsD Lands Department, HKSARG
LD Labour Department, HKSARG
PolyU The Hong Kong Polytechnic University
UTI Utility Training Institute
WRc Water Research Centre
WSAA Water Services Association Australia
WSD Water Supplies Department, HKSARG
WTI Water Training Institute

Others

Code Description
% Percentage
BMP Bitmap (Picture Format)
BWCS Buried Water Carrying Service
CCE Conduit Condition Evaluation
CCE(()ZCTV Conduit Condition Evaluation(Closed Circuit Television & Man- Entry)
& ME
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Company/ Organization

CCES Conduit Condition Evaluation Specialists
CCTV Closed Circuit Television

CD Compact Disc

CL Cover Level

COP Code of practice

CP Competent Person

DN Nominal Diameter

DP Design Pressure

DVD Digital Versatile Disc

e.g. Exempli Gratia

GIS Geo-Information System

EPR Environmental Protection Requirements
etc. et cetera

GL Ground Level

H Height

HKCCEC Hong Kong Conduit Condition Evaluation Codes
HPWJ High Pressure Water Jetting

hr Hour

Hz Hertz

ICG Internal Condition Grade

ID Internal Diameter

IDMS Integrated Data Management System

IL Invert Level

ISO International Standards Organization
JPEG Joint Photographic Experts Group (Picture Format)
kHz Kilo- Hertz

kPa Kilopascal
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Company/ Organization

m Meter(s)

ME Man Entry

MHICS Manhole Internal Condition Survey

mm Millimetre(s)

Mpa Megapascal

MPEG Motion Picture Experts Group (Video Format)
MS Method Statement

MSCC Manual of Sewer Condition Classification, UK
OHSAS Occupational Health and Safety Assessment Series
PPE Personal Protective Equipment

ppm Parts per million

PS Particular Specification

PSI Pound Per Square Inch

QA/QC Quality Assurance/ Quality Control

Ref. Reference

RMSE Root Mean Square Error

RPUS Recognized Professional Utility Specialist
RTO Recognized Training Organization

SCG Service Condition Grades

SOPs Safe Operator Procedures

SPF Sun Protection Factor

SPG Structural Performance Grade

SRM Sewer Rehabilitation Manual

STP System Test Pressure

TTA Temporary Traffic Arrangement

us Utility Specialist

VHS Video High Speed
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Company/ Organization

w Width

WLD Water Leakage Detection
WO Works Order

WP Work Procedure
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Appendix B: Sample Photographs of Manhole Covers

Fig. A.1 Storm Cover

Fig. A.2 Foul Cover

Fig. A.3Gully Cover

T oo e | ="
=), —

Fig. A.5 Multiple Cover

Fig. A.6 Private Cover

Photos are adapted from HKCCEC 2009 (UTI).
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Appendix C: Typical Manhole Structures
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Drawings are adapted from HKCCEC 2009 (UTI).

Page31



Appendix D: Sample Manhole

Record Forms

B3 IDMS Manhole Record Form

IDMS Manhole Record Form
FIELDNO ; NODE REF.
IDMS| N
PROJECT NO. | GRDREF
DRAINAGE|
WONO) DSD REF. AREA CODE|
LOCATION| SURVEYED BY|
YEARLAID| STATUS| SURVEY DATE|
FUNCTION| NODE TYPE|
¥YYY) e i) ODAMYYYY)|
COVER| TOXIC|
COVER SHAPE] Hvaen] Y /N ekl Y/ N DUTY, size| X anvospiere| ¥ /N
REGULARJ EVIDENCE OF]
SHAFT SIDEENTRY| Y / N COURSES DEPTH SHAFT SIZE| X VERMIN Y/N
| I CHAMBER CONSTRUCT|
CHAMBER| SOFFIT| STePs| LADDERS| LNDGS} s X CODE
DEPTH OF FLOW| DEPTH OF SILT] HEIGHT SURCH| COVER LEVEL]
(mm)) (mm)) (mm)] (mPD)}
UPSTREAM PIPE SIZE BACKDROP
P IPE AL G PIPEDEPTH  INVERT LEVEL (m)
i PESHAPE 0 (0" o Fr pey PIPE MATERL LINING mi
A X I
B X
E (o] { X
o D X
=L SSE SRaet s e e ASDE:. W S e s O
E | X |
F l ‘ x ‘
G I i X 1
SRR T Y 2 I (SR 2ad = Fore Tt SRRSO 2 = =z s =
H T X ! |
g coxp Y/IN ey A/BIC
B x | %
£ = o PO TS R b | porpdp T I 3N TN |WPEREREE
: 4 | X
CONDITIONS I IRON/ LADDER| | : l |
(¥ iftiention required) COVER| _Y! N | I”Y /N | SHAFT| Y { N ’ CHAMBER| Y / ﬂ BENCHING| Y / N
PHOTO NO. I | I l
UTR T YIN | ] REMARKS
UTL Y/IN |
UTGA UL R
UTS YIN | [RECORD PLAN YIN (Y if attention required)
JETTING LR e I E
[ON-SLOPE YIN COVER TYPE i = S R
2 \WATER DEPTH | MULTIPLE | DOUBLE | WITH DECORATION :
SLOPE NO: bt STANDARD | LARGE | " covey 1 TRIANGULAR| 3 OTHERS: ( )
Tocation Sketch TPinorsut
With Risk Assessment Y/N_|NODE TYPE: A: Catch Pit; B: C: Cascade; D: E: Ejector; F: Oulfall; G: Ghost: H: Hatehbas; I Inlet: J Junction(Saddle); K: Combined: L: Lamphole; M: Manbole:
With Permit to Work YIN N: Dead End: O: Oil Interceior, P- Pamping staion; Q: Transition; R: Rodding eye; §: Soakaway; T: Vent Colum; U: Unspecified; V: Storn Overflow; W: Treatment works; X: Unrelibie;
[t Trattic Permic YIN ¥: Gully: Z: Ghost in rsing main

Form Title: Manhole Record Form

Form No.: PM02
Revision 1 (Jun 2011)
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A4. IDMS Manhole Record Form (Filled)

o UTILITY TRAINING INSTITUTE (UThH IDMS Manhole Record Form
. x5y
A trade name of UTI (International) Ltd. &8
t1) RODE KEF Fa201 (FO1}
(&) [N AN £15428.4975
16) EROJECT X0 -BS-LG-P-004-002 v 1) GRID RIF
jpromcTie]  Y10-BS-LG-P-004-00 \rankoLr GVYMH153 54200001 E 8352126195
{1 WONO| - {)DS0 REF ():ﬁ,’;“ngagg 1LSWI4A
(1) LOCATION One Pacific Place (4 SIRVEYED HY| H. §. Leung
(1) YEAR LAY (I3 STATUS - {14} NODE] (5) SURYEY DATL|
e Z PR (3 FNCTION| F o M s o DODYYYY) 212010
! . (15) covzey (9 TOXK,
CLYER 1L SHAPE] S (15) HINGED| N (I N (18) DUTY| H P 780 X 780 ATMOSPHERP N
saer | cosmemTry] N anweRal o eHLE s10 aysHaFTsEE| W0 X 740 ol N
CHAMBER {24) SOFET] s (25) STHES 3 (26) LADDERS 0 20 LNDG&‘l 0 Eﬁg‘:fm 1340 X 210 C°§f,]'},§_‘f f\ I
(37) DEPTH OF FLOY 1 (35 DEETH OF SET] (34) HEIHT SURC
(] - ) o
(36) UPSTREAM (38) PRE SEZE (33) BACKDROP 10y PIPR -
e (3 PPB SHAPE s V) fom) . ) MATRRIAL @HUNING (42 PPEDEPTH  (43) NVERT LEVEL (m)
A Fo3 C 150 X Cl LY 307
B GN (BUILDING) c 30 X cr 1.81 3.0
) C GN (BUILDING) C 225 X Ci 1.84 3
&
-
D X
H
g E X
& F X
G X
n X
g o8 DCI\[:I;:]KEAM (34) COND Y/N uneRTY  ASB/C
@
E £ X 02 C 375 X c 2.00 301
5 Y X
CORDIMONS 3 J
O Wattiion rguirel) m)m\:ﬂ N “n IRuNrL.\:DEﬁI Y | (43) SHARY N (as)rumnrnl N _I ) ueﬁc)-ncl Y | [.sncrln’.ﬂ N N
(121 PHOTU HO. l FOI-P3&6 l | | F01-FI&8 |
(53 UTR N (63) REATARKS
I—m;,m‘ ot FOI-Pl&2 g
- 3 steps were found broken and crack was found at the benching.
(55 UGS N |40} INTERHAL FOL-PI&d
i56) TS N |PHOTO - (69 RECORD SLAN X ¥ il acleerion required)
57 JE1 TING N MHDE 200 DEFERENCE
58 ON-SLOPB N i ) 165) COVER TYPL.
(67 WATER DEPTH N MLITOE roret WTH [ OEATEY -
SLOPE HO.: s, SEARAA | LARGE ‘ Coren | e I e O
(66) Localion SKetcl o] ole
N
! E
3
68 Witk Risk Assessent Y |ODE T¥PE: A: Cotch Bi B: Hylrobake: €: Cassadk; s Dl untion Manhok B: Digcior, P Ouifll G Gowats 32 Batchbeu: L nict; 1 Tuntion{Ssddie); K: Combiaed, L: Langholc: M: Menhoke:
[y Wik lermi L 1o Wark: Y H: L Ead: 0; DM In¢epion; P- Punping sation. (): Transition, B. Rudding cyr: 5: Soabsway; T: Vent Coluom; U: Dnspecified; V: Starm Qrerflos, We Treatmdnt waiks, X Unrelizhle:
|0 Wit Teafic Pecmis N ¥: Gully, 7 Ghostie rsing main
Manhole Record Form
Revision 1 ; Jan 2009 Form: PM02
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Utility Training Institute (UTI)
Suite 209, Favor Industrial Centre,

\ UTILITY
] TRAINING

2-6 Kin Hong Street, INSTITUTE
Kwai Chung, New Territories K5 0% ¥8,
HKSAR, China PR
Tel: (+852) 2690 3899 Fax: (+852) 2618 4500 Email: info@uti.hk

Guideline Amendment Form
Please fill in the following form if any error or mistake is found in this manual. We thank for your

port and appreciate your continuous help in improving this manual.
1744 ‘]S. Ly [{; g

* A. Conduit Condition Evaluation (CCTV and ME Survey)
B. Manhole Internal Condition Survey
C: Utility Survey (Pipe Cable Locator Survey, PCL)
D} Water Leakage Detection and Control
E. Advanced Leakage Detection of Buried Water Carrying Services Affecting Slopes
F. Pipe Rehabilitation by Trenchless Technology
G. GPR(Ground Penetrating Radar) Survey
H. Flow Study in Drainage Conduit (it &% {%)
L. Pipe Condition Surveys by other non-destructive methods
J. Data Management for Utility Records
K. Utility Management
L, Safety
Please fill in your contact information in case follow up is needed.
First Name: Second Name: Last Name:
Title:
Organization:
#Telephone No.: #Email Adress:
#Address:
i Please fill in one or more contact information in the blanks provided

This amendment form is available at: www.uti.hk
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