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Leakage Detection of Buried Water Carrying Services -
Water Leakage Detection Survey (WLD survey) Work Procedure

Foreword

Since the disastrous landslip that occurred in Kwun Lung Lau on Hong Kong Island on 23 July,
1994. Since 1995, the Government of HKSAR is investing tens of millions of dollars in contracts
related to detection of leakage from buried water carrying services (BWCS) both on slopes and on
the roads throughout the territory. As expected, this sequence of events generated an increasingly
large pool new profession in the Hong Kong market, Utility Specialists (US). Most of the Utility
Specialist working almost independently, devoid of any standardized surveying methods and
quality requirements (on survey results). No formal registration system was in place for Utility
Specialist in the industry as recognized operational personnel in the market before the establishment
of HKIUS in 2002.

In addition to the above, HKIUS consider it is the best to have a standardized work procedure for
the industry to execute survey works and report under a standardized guideline. By consolidating all
various method statements, specifications, training manuals, and the contracts documents produced
for the vast number of underground utility survey contracts (government and private projects)
available in the market, a comprehensive and standardized work procedure is produced. The
standardized work procedure baiscally addressing the following topics in general:

(1)  Planning and Preparation on Utility Services Information to be investigated
2 Requirement of Personnel and Equipment for the Investigation Works

3) Level of Accuracies

4) Scheduling and Reporting

(5) Requirement of Deliverables in report format.

Such work procedure provides a straight forward and easy to follow to enable anyone from Client
to Contractors and all Utility Specialist to understand. From here HKIUS unify all utility specialists
in the Hong Kong market and become world class professionals.

You are welcome to take reference to this Particular Specification for your contract and in case you
need further information, please send an e-mail to info@hkius.org.hk or call Ir Dr. King Wong.

Mr, Zico Kai Yip KWOK

(FORCESEE)
President, HKIUS (2010-11)
April, 2011

If any error or mistake is found in this work procedure, please kindly contact us.
Tel: (+852)2690 3899 Fax: (+852)2618 4500 Email: info@uti.hk
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Leakage Detection of Buried Water Carrying Services -
Water Leakage Detection Survey (WLD survey) Work Procedure

1. Work procedures of Water Leakage Detection Survey(I eak Noise Correlator)

TAEREFP- IRZKERAI (B AH B E2)

Note: The working procedures is mainly for ease of site operation checking, details shall refer to
relevant method statement submitted separately

AR ML EE BRI TAVRRE AT - 55725 I MESCHI T ER

1. Calibration, Planning and Preparation

Steps Calibration, Planning and Preparation Completed by
A B BOAE > STEIRIRE TIF Tl

1 Check Record Plans, Traffic Permit and other information.
I &R A AT ] HMER

2 Boundary Definition and Visual Inspections for valves,
chambers and pits of different utilities.

HERR M L - BEARE SR DH R -

3 | Safety precautions — PTW, TTA, PPE.
HITZL R - AR TR 5 (PTW) ~ BRI S0k -
{E N PREEFE TS -

2. Operation
Steps Part 2. Operation Completed by
B FEMD. BREER Tl

1 | WLD shall be carried out by qualified person (OMHKIUS
(WLD)) who have been trained and tested with competence
under the HKIUS’ requirements. All crew leaders
(OMHKIUS) shall be trained and tested for competence with
at least 3 years experiences in conducting WLD.

RKBENERGES A LT BIEREEEEREgZ
FOR M EZ TR R Z N1 - A/ N R IER
DR 3 FRKEHINEEES - FrA RIS/ B RIEER
AEEEREERZIIR SR (G ARV 3 4y
MR SR -
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Leakage Detection of Buried Water Carrying Services -
Water Leakage Detection Survey (WLD survey)

Work Procedure

Steps
TR

Part 2. Operation
F . BRIEER

Completed by
TooRIE

2

Connect two microphones (sensors) to the transmitter and
processor at either side of the pipe under analysis. Contact
points include exposed pipes, valves, hydrants and stopcocks.

FEFR B oA Z M E L ] — 12 B RO B S R &R e
Hlgs o PR BARHERER AR E ~ [T~ JHPSIRAI/KHERH
ke -

The signal from the transmitter shall be amplified and
transmitted by radio telemetry to the processor automatically.
The Utility Specialists shall apply different frequencies and
filters to obtain the best accuracy results.

eI 28 (S 5K FH R4S BE R 122 B B ORI HL{#0%
FIE kR s - B TR AR & B R EIRY RS
s B IR 4R -

Type of pipe material, pipe diameter, pipe length under
investigation shall be entered into the correlator correctly to
reflect the field measurement or as provided in the record
Drawings.

TR 2 2 B AR B RN R T BB E IR A
FHEREETTIHEE -

Sound propagator from the leak to each sensor. The
processor compares this signal and determines the difference
between the time taken from the leak to reach one sensor
compared to the other, and the distance of the leak from the
sensors at each end of the pipe shall be computed and the leak
position shall be automatically indicated.

R GRS R M P PR - BRREESSEH
{TECH AT 7 PR PR BE BRI B 13 55 P T S A IR ], 5 T SRR AL
BB M B R U Y PREH 2 PR, 5 12 MR (i B B B B
7N ©

Photographs should be taken at each LNC setup points and
submitted with the survey report.

JERZ AT LNC 3oE BRI R R B 22 i -
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Leakage Detection of Buried Water Carrying Services -

Water Leakage Detection Survey (WLD survey) Work Procedure
3. Report
Steps Part 3. Report Completed by
LR F=HEMD. TelE

1 Process raw data from site team.
s ERE

2 Record the survey information and send the results to the
client for each surveyed pipe.

LR RGE R 3R 25 -

3 Report shall consist of the followings
HmEFEEINEE

1) Name of Operator(s), (A/O/M/FHKIUS)

2) Location of Survey,

3) Date and Time of Survey,

(4)  Total length of survey,

(5) Number of survey setups,

(6) Results (LNC print outs),

(7)  Analysis of Results,

(8) Suspected or confirmed leak location with plan,
(90  Any difficulties encountered,

(10) Recommendations

4 | All reports shall be drafted by MHKIUS (WLD) or MHKIE or
MHKIS with at least 5 years relevant experiences.

Survey report shall be checked and endorsed by RPUS (WLD)
or MHKIE or MHKIS with at least 10 years relevant
experiences.

Fra S ER R DHEA 5 FEBNEEEEEREGTR
(MHKIUS)(WLD))siaz/ A 10 FAHRHRE BRI & & T2
Bl EE & & B (MHKIE) B & & M & A5 & & & (MHKIS)#t
o

RS R DA 10 SRR R B R E S HEEE
BS(EEHEEZRARPUS)(WLD))sux/ VA 10 &
MR ERH R TS &g A& BN EME g g Stz
Al A EE -

HKIUS-WLD WP (June, 2011) Page5



Leakage Detection of Buried Water Carrying Services -
Water Leakage Detection Survey (WLD survey) Work Procedure

4. Final Verification

Steps Part 4. Final Verification (if requested by the client) Completed by
A FUUEy RS (% FEK) TelE

1 If clients required, a random sample of 5%(desktop) and
1%(on site) of the whole survey work will be picked up for

audit.
WEFER » TR 5% shbfeEel 1% THiigE et
MBI FEA S -

2 | Samples will be checked by the competent person from
another group from the same company or from other company
as client request.

BAGH S HEEB AL -

3 Update the utility survey drawing for final reporting after
audit.

FEFIBR AR A 1% ST B SRR B (E Rl tRi s -

HKIUS-WLD WP (June, 2011) Page6



Leakage Detection of Buried Water Carrying Services -
Water Leakage Detection Survey (WLD survey) Work Procedure

2. Work procedures of Water Leakage Detection Survey (by Mechanical Leak
Detector) TYERZ - B/KIERI(EM=EETH)

Note: The working procedures is mainly for ease of site operation checking, details shall refer to
relevant method statement submitted separately

AR TR £ ARG TR A ARG (E - S EEE 2R I ME R LIESR A

1. Calibration, Planning and Preparation

Steps Part 1. Calibration, Planning and Preparation Completed by
A F—Ebfy. B, SRR TE TelE

1 Check Record Plans, Traffic Permit and other information.

TRl SHEET ] S AR -

2 Boundary Definition and Visual Inspections for valves,
chambers and pits of different utilities

HERR M L - A RS SR DH R -

3 | Safety precautions — PTW, TTA, PPE.
T T - %IT’EEFFT”(PTW) B A 2 Bk
[EUNGE e

2. Operation
Steps Operation Completed by
B EIEtE R Tl

1 | WLD shall be carried out by qualified person (OMHKIUS
(WLD)) who have been trained and tested with competence
under the HKIUS’ requirements. All crew leaders
(OMHKIUS) shall be trained and tested for competence with
at least 3 years experiences in conducting WLD.

RKEEHE RSB AN L3I T BIEE AT SHEE g
FURTEZ TSR FCHER 2 N - FTA/NHAE R R
//'T?ﬁﬁ 3 HFR/KFEHIE S - FrARIESEI /X RIELEER

EEHEEE TR R (G ARV 3 £
*H%%éﬁ%%ﬂ °

2 | The Utility Specialists (qualified person) is responsible to find
the location and alignment of water main by using pipe
locator for locating pipes if necessary.
ﬁDEfﬁ%,%é%%%%fiﬁﬂi(“ﬁ%}\i)*%ﬂﬁﬁZﬁz EOHI &
st EEKENAL ETSEE
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Leakage Detection of Buried Water Carrying Services -
Water Leakage Detection Survey (WLD survey)

Work Procedure

Steps Operation Completed by
B ERIEtE R ailE
3 Use contact microphone(sensor) to listen for leak sounds at
meters, hydrants, valves and other points of direct contact.
(EFHERIEAEEE T 225 - iR ~ Pt B S AN
R -
4 Place the sensing heads(sensors) on the ground firmly against
the surface.
[ EPRIEAE T -
5 Move the sensing heads(sensors) along the top of water main
until the sound is the same intensity in both sensing heads and
reaches both ears at the same time. This is the spot directly
above the leak
W ROKE IR SRS B EREH, B 5 5 Y 5 8 A W & £R5H
HYSEIE 2 2 — 2 2 R E -
3. Report
Steps Report Completed by
B s Tl
1 Process raw data from site team.
B INENER -
2 Record the survey information and send the results to the
client
for each surveyed pipe.
SUBREZEAE RN H iR R E ) -
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Leakage Detection of Buried Water Carrying Services -
Water Leakage Detection Survey (WLD survey)

Work Procedure

Steps

Report
s

Completed by
TooRIE

3

Report shall consist of the followings

HEwREal MHEHE

Q) Name of Operator(s), (A/O/M/FHKIUS)

2 Location of Survey,

(€)) Date and Time of Survey,

(4)  Total length of survey,

(5) Number of survey setups,

(6) Results (LNC print outs),

@) Analysis of Results,

(8) Suspected or confirmed leak location with plan,
(90  Any difficulties encountered,

(10) Recommendations

All reports shall be drafted by MHKIUS (WLD) or MHKIE or
MHKIS with at least 5 years relevant experiences.

Survey report shall be checked and endorsed by RPUS (WLD)
or MHKIE or MHKIS with at least 10 years relevant
experiences.

FrEwEElR DHA 5 FABNERECHEREgR
(MHKIUS)(WLD))siaz/ b #A 10 FAHRBHREERAY &8 T2
HiE2 & & B (MHKIE) & I 8 A 52 & & & (MHKIS)
o

RS R/ DA 10 SRR R B R E S HEEE
BS(EEHEE R (RPUS)(WLD)) s/ A 10 &
MR BRI &R TR &g B s & BN SRS &g Bl
B H S AFE -

4. Final

Verification

Steps

Part 4. Final Verification (if requested by the client)
FUUEY &5 (NEFEXK)

Completed by
T

1

If clients required, a random sample of 5%(desktop) and
1%(on site) of the whole survey work will be picked up for
audit.

W FEOR - TARRAVHY 5% shdtgdeld 1% ThHiigd e
il E R ZN ol

Samples will be checked by the competent person from
another group from the same company or from other company
as client request.

BEAgH S HEERALERL -
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Leakage Detection of Buried Water Carrying Services -
Water Leakage Detection Survey (WLD survey)

Work Procedure

audit.

Steps Part 4. Final Verification (if requested by the client) Completed by
Uz FUUE &SRS (WEFZEX) il
3 Update the utility survey drawing for final reporting after

FEFIBR IR AR ST E SR B R (R e
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Leakage Detection of Buried Water Carrying Services -
Water Leakage Detection Survey (WLD survey) Work Procedure

3. Work procedures of Water Leakage Detection Survey (by Electronic Leak
Detector) TYEREZE-B/KIER(EFRETR)

Note: The working procedures is mainly for ease of site operation checking, details shall refer to
relevant method statement submitted separately

AR TR £ ARG TR A ARG (E - S EEE 2R I ME R LIESR A

1. Calibration, Planning and Preparation

Steps Calibration, Planning and Preparation Completed by
A B BOAE > STEIRIRE TIF Tl

1 Check Record Plans, Traffic Permit and other information.

TRl SHEET ] S AR -

2 Boundary Definition and Visual Inspections for valves,
chambers and pits of different utilities

HERR M L - A RS SR DH R -

3 | Safety precautions — PTW, TTA, PPE.
T T - %IT’EEFFT”(PTW) B A 2 Bk
[EUNGE e

2. Operation
Steps Part 2. Operation Completed by
B FEMD. BREER Tl

1 | WLD shall be carried out by qualified person (OMHKIUS
(WLD)) who have been trained and tested with competence
under the HKIUS’ requirements. All crew leaders
(OMHKIUS) shall be trained and tested for competence with
at least 3 years experiences in conducting WLD.

RKEEHE RSB AN L3I T BIEE AT SHEE g
FURTEZ TSR FCHER 2 N - FTA/NHAE R R
//'T?ﬁﬁ 3 FFR/KEHIMNE S - FrARIEEI /X RIELEER

EEHEEE TR R (G ARV 3 £
*H%%éﬁ%%ﬂ °

2 | The Utility Specialists (qualified person) is responsible to find
the location and alignment of water main. The Utility
Specialists shall use pipe locator for locating pipes if

necessary.
WMHFTEE Z%E%%fiﬁfﬁ(/\*‘f%)\i) FEAM A EHE
et R BB B RIAE
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Leakage Detection of Buried Water Carrying Services -
Water Leakage Detection Survey (WLD survey)

Work Procedure

Steps Part 2. Operation Completed by
Uz FEMD. HRERER iy
3 Use contact microphone(sensors) to listen for leak sounds at

meters, hydrants, valves and other points of direct contact.
(EFHPREAATEE T & ey ~ JHbe ~ BT EA R E G AR
R

4 | Place the sensing heads(sensors) on the ground firmly against
the surface.
[i] 7 PREA A A T -
5 | Take readings along the top of water main at two meters
interval. Listen to the sound, and adjust the filter for the
highest response to the leak frequency to locate the leaks.
g FEUKE “ORMEIRRATH T REEE - iz - WH
FHEL IR 25 B i = HRRIRR AT IR E -
3. Report
Steps Part 3. Report Completed by
U F=EMD. HWE il
1 | Process raw data from site team.
SRS R -
2 Record the survey information and send the results to the
client for each surveyed pipe.
SUPRENERAE IR H AR H -
3 | Report shall consist of the followings

HwEFEa L NEE

1) Name of Operator(s), (A/O/M/FHKIUS)

2 Location of Survey,

3) Date and Time of Survey,

4 Total length of survey,

(5) Number of survey setups,

(6) Results (LNC print outs),

(7)  Analysis of Results,

(8) Suspected or confirmed leak location with plan,
(90  Any difficulties encountered,

(10) Recommendations
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Leakage Detection of Buried Water Carrying Services -
Water Leakage Detection Survey (WLD survey)

Work Procedure

Steps

Part 3. Report
F=HEr. s

Completed by
TooRIE

4

All reports shall be drafted by MHKIUS (WLD) or MHKIE or
MHKIS with at least 5 years relevant experiences.

Survey report shall be checked and endorsed by RPUS (WLD)
or MHKIE or MHKIS with at least 10 years relevant
experiences.

PSSR VR 5 SRR EEREEEgEE
(MHKIUS)(WLD))sliaz/ VA 10 FAHRHALERHY & & T2
HiiE2 g & 2 (MHKIE) 20 & I & A2 & & 2 (MHKIS) #E
.

R SR i DA 10 SEARRHAC R B IR E S HEEE
B(EEHEEZRA(RPUS)(WLD)) S A 10 &
MR ERE R TS g A& ENEME g g S
B HHRIFE -

4. Final

Verification

Steps

Part 4. Final Verification (if requested by the client)
FUUENM REEE (WEFEXK)

Completed by
alilES

1

If clients required, a random sample of 5%(desktop) and
1%(on site) of the whole survey work will be picked up for
audit.

W FEOR - TAZAVHY 5% shetedel 1% THiad e
R AR -

Samples will be checked by the competent person from
another group from the same company or from other company
as client request.

BAgH S —HEER ALl -

Update the utility survey drawing for final reporting after
audit.

FERIBR AR A 1% ST B SRR AR B [ Rl (Rl s -
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Leakage Detection of Buried Water Carrying Services -
Water Leakage Detection Survey (WLD survey) Work Procedure

4. Work procedures of Water Leakage Detection Survey (by Noise Logger) T#4E
- RKEEN( CRZKEREELT 5% 1)

Note: The working procedures is mainly for ease of site operation checking, details shall refer to
relevant method statement submitted separately

AR ML EE BRI TAVRRE AT - 55725 I MESCHI T ER

1. Calibration, Planning and Preparation

Steps Part 1. Calibration, Planning and Preparation Completed by
A F—Ebfy. B, SRR TR TelE

1 Check Record Plans, Traffic Permit and other information.
I &R A AT ] HMER

2 Boundary Definition and Visual Inspections for valves,
chambers and pits of different utilities.

HERR M L - BEARE SR DH R -

3 | Safety precautions — PTW, TTA, PPE.
HITZL R - AR TR 5 (PTW) ~ BRI S0k -
{E N PREEFE TS -

2. Operation
Steps Operation Completed by
B BIEtE R Tl

1 | WLD shall be carried out by qualified person (OMHKIUS
(WLD)) who have been trained and tested with competence
under the HKIUS’ requirements. All crew leaders
(OMHKIUS) shall be trained and tested for competence with
at least 3 years experiences in conducting WLD.

RKBENERGES A LT BIEREEEEREgZ
FOR M EZ TR R Z N1 - A/ N R IR
DR 3 FRKEHINEEES - FrA RIS/ B RIEER
AEEEREERZIIR SR (G ARV 3 4y
MR SR -

2 The Utility Specialists (qualified person) shall carry out the
preparation works, visual inspection and seepage water
sampling and reporting, etc.

EEE SRR AN (S ER AL R TIE, AR B
K Z R 5 -
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Leakage Detection of Buried Water Carrying Services -
Water Leakage Detection Survey (WLD survey)

Work Procedure

Steps Operation Completed by
Uz R il
3 Install loggers to listen for leak sounds at appropriate
locations of the pipe under analysis. The spacing between
noise loggers shall not exceed 100m unless otherwise
requested by the client.
LA R/ KR AT SR AT FR E M LW E i & (i B, 4
FERURE S - FRIFE P Bl ZE0K, A5 Al & Bl /KR 40
Pk < [EIRY TS ATkE A 100 oK -
4 | The data from the logger shall be transmitted by radio signal
to the receiver. The logger shall be interrogated from a
moving vehicle or human.
ER/KE IR S AN IS R A B B ik 2 R
a0 R/KERCERE AT DI A T8 REE) -
5 | The information shall be downloaded into a computer to
display the leak position.
TEER A iEE RV E T 2 B AT -
3. Report
Steps Report Completed by
B et Tl
1 Process raw data from site team.
REIRIE RN ER -
2 | Record the survey information and send the results to the
client
for each surveyed pipe.
SUPRENERAE IR H AR H -
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Leakage Detection of Buried Water Carrying Services -
Water Leakage Detection Survey (WLD survey)

Work Procedure

Steps Report Completed by
W e B
3 Report shall consist of the followings
HwEFREEINEE
Q) Name of Operator(s), (A/O/M/FHKIUS)
2 Location of Survey,
(€)) Date and Time of Survey,
4) Total length of survey,
(5) Number of survey setups,
(6) Results (LNC print outs),
@) Analysis of Results,
(8) Suspected or confirmed leak location with plan,
(90  Any difficulties encountered,
(10) Recommendations
4 | All reports shall be drafted by MHKIUS (WLD) or MHKIE or
MHKIS with at least 5 years relevant experiences.
Survey report shall be checked and endorsed by RPUS (WLD)
or MHKIE or MHKIS with at least 10 years relevant
experiences.
Fra & EHE Ve 5 TN EEESEES T H
(MHKIUS)(WLD))siiie/ Vi 10 FAHRR & SRy & TAE
Bl E2 & & 5 (MHKIE) B0 & A8 M & B 22 & & 5 (MHKIS)
5 o
Bl Sk i DR 10 AR R & AR E S E R
GG A(EEHEREZEN(RPUS)(WLD))skim/ VA 10 £
e R & B TARME g g B E B EAIE g S B
I HFHAFE -
4. Final Verification
Steps Part 4. Final Verification (if requested by the client) Completed by
ug FUUEY &5 (NEFEXK) Tl
1 If clients required, a random sample of 5%(desktop) and
1%(on site) of the whole survey work will be picked up for
audit.
W FEOR - TRRAVHY 5% shtadsl 1% Thiigd e
R AR -
2 | Samples will be checked by the competent person from
another group from the same company or from other company
as client request.
BEAEH S —HEES A LIRS -
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Leakage Detection of Buried Water Carrying Services -
Water Leakage Detection Survey (WLD survey)

Work Procedure

audit.

Steps Part 4. Final Verification (if requested by the client) Completed by
Uz FUUE &SRS (WEFZEX) il
3 Update the utility survey drawing for final reporting after

FERIBR IR AR ST E SRR B Ry (R e
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