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I will skip the first part.

I am the Chief Waterworks Chemist of WSD. My duties
include, amongst other thing, overseeing the quality
and treatment of water resources, the control of
pollution in gathering grounds and the ecology of
impounded waters and to ensure that the potable
supplies conform to satisfactory and internationally
recognized standards of quality 1in Hong Kong;
supervising the management and operation of
laboratories and radiation screening centres; and
monitoring the implementation and maintenance of
quality assurance systems of the Water Science

Division of WSD.

I am the same person who made the Witness Statement
of CHAN Kin Man dated 26 October 2015. I make this
2rd Witness Statement pursuant to the request of the
Commission of Inqgquiry into Excess Lead Found in
Drinking Water (“the Commission”), conveyed in a
letter fromMessrs. Lo & Lo to the Department of Justice
dated 27 October 2015 (“the 27 October Letter”) . Save
where otherwise appears, the facts deposed hereto are
within my personal knowledge or arc derived fromoffice
files and records and sources to which I have access
and are true to the best of my knowledge, information
and belief. Save as otherwise se specified, this
Statement adopts the same abbreviations an d
nomenclature as in the 27 October Letter.

This Witness Statement addresses the second paragraph
of the 27 October Letter:-

“Mr CHAN Kin-man (the Chief Waterworks Chemist) to

describe and explain the related isotopic analysis.”
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4. The Development Bureau has on 15 July 2015 commissioned
the WSD Task Force on Investigation of Excessive Lead
Content in Drinking Water (“WSD Task Force”)
comprising government officials, and outside
academics and experts to, inter alia, ascertain the
causes of the recent incidents leading to the presence
of lead in water drawn by households and recommend
measures to prevent recurrence of similar incidents
in future. I was appointed as a member of the WSD Task
Force, and hence have direct knowledge about thematter

concerned.

5. Isotopic analysis was carried out with a wview to
identifying and tracing the source of lead in water
alongside with other approaches adopted during the
course of investigation. The following describe and

explain the related isotopic analysis.
Introduction

6. Isotopes are chemical elements having the same number
of protons (atomic number), but different atomic mass
due to the difference in the number of neutrons in the
atomic nucleus. Although the isotopes have different
atomic mass or mass numbers (i.e. the sum of the number
of protons and neutrons), the chemical properties of

the isotopes are basically similar.

7. As far as lead (Pb) is concerned, Pb-206, Pb-207 and
Pb-208, are three main naturally-occurring stable
isotopes. These stable isotopes have a relative
abundance of variations with different sources. The
measurable variation of abundance of individual lead
isotopes can be expressed as an isotopic ratio i.e. the
lead isotopic signature or fingerprint. Like a
fingerprint, the uniqueness of an isotopic signature
of stable isotopes of a particular element present in
a sample can be used to identify and trace the source

of the element.
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Principle and methodology

10.

Isotopic analysis has been adopted by the WSD Task Force
to provide a preliminary deduction of the source of lead
in water by comparing the lead isotopic ratio of the
water sample with those of the copper alloy component
and leaded solder joints. An isotopic analysis was
carried out for each of the three water supply chains
of Kai Ching Estate (KCE) and Kwai Luen Estate Phase
2 (KLE2) by using a copper alloy valve and a leaded
solder joint in the water supply chainwith water sample
taken from the respective housing block of the water

supply chain.

The Hong Kong Polytechnic University was engaged by the
Task Force to carry out isotopic analysis by using an
Inductively-coupled Plasma-Mass Spectrometry
(VWICP-MS”) for measuring isotopic abundance of Pb-206,
Pb-207 and Pb-208. In simple terms, ICP-MS atomises
and ionizes lead in the sample to lead ion in the plasma
which are collected and separated by the mass
spectrometer according to their mass, with the lead
ions of different isotopes converted to electronic

signals for detection of abundance.

The isotopic ratios obtained from ICP-MS measurements
were then analysed by Linear Discriminant Analysis
("LDA”). LDA is a statistical classification method
used to distinguish two classes of objects. LDA was
carried out to determine the clustering of the 20 lead
isotopic ratios of each sample to see if the clusters
of the copper alloy valve and the lead solder joint are
significantly different from each other. A Division
Line between the data clusters of the copper alloy valve
and the leaded solder joint was then established to
determine if the data cluster of the water sample
resembled that of the copper alloy valve or leaded

solder joint.
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. The LDA of the lead isotopic ratios of the copper alloy

valves and the leaded solder joints showed that they
were two distinctive <clusters at 95% confidence
interval and were significantly different from each
other in all three water supply chains. Further
analysis of the isotopic ratios of the lead in the water
samples showed that their mean values were consistent
and resembled with those of the leaded solder joints
at 95% confidence interval. Based on the observation,
it could be deduced that the lead in drinking water

mainly came from the leaded solder joints.

I confirm the contents of this Witness Statement to
be true to the best of my knowledge, information and
belief.

Dated this 10th day of November 2015.

THIRD WITNESS STATEMENT OF CHAN KIN MAN

If I may, I will skip the first paragraph.

I am the same person who made the Witness Statement
of CHAN Kin Man dated 26 October 2015 and the 2"d Witness
Statement of CHAN Kin Man dated 10 November 2015. I
make this 374 Witness Statement to further assist the
Commission of Inquiry into Excess Lead Found in

Drinking Water (“the Commission”) Dby:

(a) Part 1 : Providing an overview of WSDs monitoring

and control of water quality at waterworks::

1Ths covers, with necessary elaborations, Chapter 3 of the August
Statement as requested at paragraph 1.1 of the 12 October Letter, as
well as responses to paragraph 1.2 and 3 of the 12 October Letter insofar

as water quality in waterworks 1is concerned.

- 5 -
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(b) Part 2: Explaining the water sampling and testing
by WSD in respect of inside service (from the
perspective of WHO guidelines / chemical aspects) ;

and

(c) Part 3: Explaining the rationales for testing
eight parameters for connection of newly
constructed inside service to the Government
supply and testing seven parameters for “Quality
Water Supply Scheme for Buildings - Fresh Water”.

3. Save where otherwise appears, the facts deposed hereto
are within my personal knowledge or are derived from
office files and records and sources to which f have
access, and are true to the best of my knowledge,

information and belief.

Part I : An overview of WSD's monitoring and control of
water quality at waterworks:?

2 That is, the monitoring and control of water quality from source, at

treatment works and up to connection points.
WSD's pledge

4. Safe drinking water is essential to the protection of
public health. WSD has all along taken the production
of quality water very seriously and striving to
undertake it in a most professional and stringent

manner.

5. Under the existing statutory regime, neither the
Waterworks Ordinance. Cap.102 (“WWO”) [Bundle C2, No.
10, Al.1, Pages 1145 - 1155] nor the Waterworks
Regulation, Cap.102A (“WWR”) [Bundle C2, No. 11, Al.2,
Pages 1156 - 1177] specifics any standard or
requirement in relation to water quality.
Notwithstanding that, in respect of water quality in
the waterworks, WSD has pledged to comply with the
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“Guidelines for Drinking-water Quality”s
(“Guidelines”) of the World Health Organization
(“WHO”). The WSD has indeed successfully done so as

detailed below.

gives recommendations on managing the quality of drinking water in the form
of guidelines titled “Guidelines for Drinking-Water Quality”, the latest

edition of which was published in 2011.
It's available online.

Specifically, in 1994-95, WSD pledged 1in 1its
Controlling Officer’s Report to supply water in full
compliance with the Guidelines up to the connect ion
points, i.e. the points between government mains and

the inside service...

This relates to the early statement that WSD has
successfully complied with the WHO guidelines.

...Based on monitoring results, WSD has achieved this
pledge since 1994. This pledge has been made
practicable as WSD has full control over its waterworks
as empowered under the WWO. On the other hand, as
stipulated in the WWO, consumers and agents are
responsible for the custody, maintenance and cleaning

of the inside service within the lot boundary.

Guidelines

Many developed countries worldwide make reference to
the Guidelines to monitor and control the quality of
treated water. The Guidelines provide
recommendations for managing risk from hazards that
may compromise the safety of drinking water for the
protection of public health. Among other things, the
Guidelines stipulate “guideline values” (“GV”) and
“provisional guideline wvalues”+ (“PGV”) for certain

constituents of water.
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4 The “guideline values” represent the concentration of constituents in
drinking water that will result in any significant health risk to a consumer
weighing 60 kg over a lifetime consumption of 2 litres per day for 70 years.
(See part 8.2 of the Guidelines.) “Provisional guidelines wvalues” are
established based on, inter alia, the practical 1level of treatment
performance or analytical achievability. They are not meant to be
mandatory limits. In order to define national standards, it is necessary
to consider the context of local or national environmental, social, economic
and cultural conditions. For lead, the provisional guideline value of WHO

in its 2011 Guidelines was 10pg/litre.

8. The Guidelines are intended to support the development
and implementation of appropriate risk management
strategies adaptable to the circumstances of different
countries so as to ensure the safety of drinking water
supply through control of hazardous constituents in
water. The Guidelines are prepared and updated
through the participation of numerous authoritative
institutions and hundreds of experts from a wide range
of developing and developed countries, and represent
the consensus opinion based on worldwide scientific
and medical studies. The Guidelines, representing
the position of the United Nations (UN) system on
issues of drinking water quality and health, are
authoritative, scientific and evidence-based. The
Guidelines are intended to be used as a basis for the
development of national standards and regulations for
drinking water quality appropriate for the national
situation. Neither the WHO’s GVs nor the PGVs are

absolute or statutory limits.

9. The WHO published its first edition of the Guidelines
in 1984. Since then, there have been on-going
revisions to 1ts detailed content, with a sharp
increase in the number of testing parameters as

reflected in the following summary table:

Transcript by DTI Corporation Asia, Limited



>

BKGHEEHEREEY 201642 H4H

Parameter WHO WHO WHO WHO WHO WHO 2011
1984 1993 2004 2004 2004 (Current)

1s t 2 nd

Addend | Addend

um (WHO | um

2006) (WHO

2008)

Bacteriological |1 1 1 1 1 1
Chemical 277 94 93 92 94 89
Radiological 2 2 2 2 2 2

10. Currently, WSD monitors the quality of drinking water
supply in the waterworks with reference to the latest
(4th) edition of Guidelines published in 2011 (“the
2011 Guidelines”) [Bundle C2, No. 18, Bl1.2, Pages 1244
- 1525]. The 2011 Guidelines contain a total of 92
monitoring parameters including 1 bacteriological
parameter, 89 health-related chemical parameters
(such as heavy metals, pesticides, disinfection
by-products, organic chemicals) and 2 parameters for
radiological screening of water. The WHO parameters
currently adopted by WSD for monitoring drinking water
quality in waterworks and the reasons/criteria for
adoption are given in Annex 1 to this Statement. 1In
addition, WSD also monitors drinking water quality in
respect of a number of parameters beyond those set out
in the Guidelines. The reasons/criteria for adoption
are given in Annex 2 to this Statement.

Water Safety Plans

11. Inits 2004 edition of the Guidelines, besides updating
its monitoring parameters, the WHO first introduced
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12.

the concept of Water Safety Plans (“WSPs”). WSPs
adopts a risk-based and multi-barrier approach to
assure the safety of water supply from source, through
water treatment to distribution system. This remains
the approach currently advocated by the WHO in its 2011
Guidelines [B2, No.18, Pages 1266-1267]. A WSP
holistically identifies the actual and potential
hazards in the water supply system, assesses the risk
of each hazard and devises control measures. In this
regard, the WHO recommended operational monitoring,
operational /critical limits and corrective actions
for identified hazards as well as the verification of
water quality as a final check on the effectiveness
of WSPs.

With reference to the WHO’s WSPs, WSD has developed
its own WSPs for use in the Hong Kong context covering
the waterworks from source through treatment to
connection points. WSD started implementing its WSPs
in 2007 to provide aneffective and proactive mechanism
for ensuring the safety of drinking water for the
protection of public health. The WSPs for WSD
consists of a 3-tier structure. The first tier is the
General WSP [Bundle C1 No. 5(1), Pages 47 - 101], which
lays down the broad policies, principles and practices

for safeguarding the quality of drinking water supply

in the waterworks. At the second tier, the
Regional/Divisional WSPs [Bundle Cl No. 5(2)-(6),
Pages 102 - 280] cover the procedures and practices

for regional/divisional operation and monitoring. At
the third tier are the WSP for Resources Protection
[Bundle C2, No. 5(28), Pages 1068 - 1102] and the WSPs
for individual Water Treatment Works [Bundle Cl, No.
5(7)-(20), Pages 281 - 812 and Bundle CC2, No.
5(21)-(26), Pages 813 - 1044] and Tai Lam Chung
Chlorination Station [Bundle C2, No. 5(27), Pages 1045
- 1067], prepared in respect of specific treatment

processes and operational requirements.

- 10 -
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Surveillance on drinking water quality under WSPs is
supported by the Department of Health (“DH”) through
regular review of test results, communications and

task group meetings.

13. The primary objectives of the WSPs for WSD are to (i)
prevent contamination at sources; (1i) remove
contamination through water treatment process to meet
water quality targets; and (iii) prevent contamination
during storage and distribution. The following major

aspects are covered under the WSPs for WSD:

* protection of valuable water resources:

* maintaining close liaison with relevant main
land authorities for monitoring of Dongjiang
water quality;

e operational monitoring and control of treatment
processes, storage and distribution;

e verifying water quality;

* setting up contingency plans; and

e surveillance on treated water quality with

support from DIL

14. Although compliance with the Guidelines 1is not a
statutory regquirement under WWO and WWR, the WA has
nevertheless set up 1its WSP based on the risk
management framework as advocated under the Guidelines
to safeguard the quality of drinking water supply from
source through treatment to distribution. The DH and
the WSD have agreed to adopt a set of guideline values
for chemical and bacteriological parameters based on
the WHO’ s recommendations as the health-based targets

for the drinking water supply in Hong Kong.

15. In developing the WSPs for WSD, the water supply system
has been systematically assessed with an aim to
identifying actual and potential hazards/hazardous

- 11 -
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events, and conducting risk assessment for each

hazard/hazardous event.

16. Each stage (from source, water treatment works,
distribution network to connection points) would have
its own characteristics in terms of the probability
0of occurrence and the consequences and severity of
occurrence of different hazardous events.
Appropriate control measures are 1dentified and
implemented at source through water treatment works
to distribution to prevent, reduce or eliminate the
occurrence of the identified hazards/hazardous events
and to ensure that drinking water consistently meets
the health-based targets.

17. Operational monitoring against established
operational/critical 1limits 1is also in place to
provide timely indication of the effectiveness of the
control measures and to allow for rapid response and
corrective actions 1if deviations are detected.
Corrective actions are also pre-determined for
application when irregularities are detected from the

operational monitoring.

18. For final verification of the overall effectiveness
of the WSPs for WSD, treated water samples are taken
regularly from water treatment works to distribution
system for compliance monitoring andverificationwith
the Guidelines. Surveillance arrangement has been
made with the support of DH to oversee the safety and
acceptability of the drinking water supply for
assessment through regular review of test results,

communications and task group meetings.

19. The related management, communication and operational
procedures are documented in the WSP (General Plan)
for WSD, Regional and Divisional WSPs, and WSPs for
resources protection, individual treatment works and

Tai Lam Chung Chlorination Station referred to at

- 12 -
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paragraph 12 above.

With regard to the water quality beyond the connection
points (i.e. within communal service and inside
service), WWO stipulates that the custody and
maintenance responsibility of communal and insider
service rests with the agent and consumer. As noted
in the General Plan for WSPs, the Customer Services

Branch of WSD generally plays a regulatory role.

SAccording to the 2011 Guidelines, that roles and responsibilities of

different stakeholders relating to the safe management of drinking water

systems within buildings can be influenced by a number of factors including

ownership of assets and rights of access. WSPs established for management

of public water supplies are not typically extended to buildings, although

the water supplier WSP may include a number of initiatives to ensure that

backflow prevention is in place or to provide information to consumers on

protecting their own water quality.

21.

These matters are implemented through enforcement of
the WWO and WWR. Mr. Lam Ching Man, Assistant
Director/Customer Services will provide details on the
monitoring and control of water quality at inside

service in Part (1) of his Witness Statement.

WSD has developed a comprehensive and extensive water
quality monitoring regime through a series of physical,
chemical, bacteriological, biological and
radiological examinations covering WHO and other
non-WHO parameters for operational monitoring and
water quality surveillance. Water samples are taken
regularly throughout the water supply system from
source, through water treatment works to distribution
system and consumer taps for various analyses to
safeguard the quality of the drinking water supply in
conformance with the Guidelines. Every year, more
than 160,000 samples are collected throughout the
entire water supply system for operational monitoring,
control and verification of water quality to ensure

- 13 -
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that the WSPs for WSD are working properly. Based on
risk assessment of potential exposure and historic
record of monitoring result the priority and frequency
of monitoring for different chemical parameters will

vary for water quality monitoring or verification.

The measures which WSD has put in place (a) to monitor
and control water quality at source, (b) to monitor
and control water quality at water treatment works,
and (c) to monitor and control water quality in the
distribution system up to the connection points are

explained below.

Monitoring and control of water quality at source

23.

24.

25.

According to the 2011 Guidelines [Bundle C2, No. 18,
Pages 1261 & 1281-1282] (para. 1.2.4 and 4.1.3),
resource and source protection is an integral part of
preventive management of drinking-water quality.
Prevention of microbial and chemical contamination of
source water is the first barrier in protection of

drinking water quality.

Hong Kong has two sources of raw water: local yield
collected from various gathering grounds and imported
Dongjiang water. To protect the local raw water
source at the gathering grounds, WSD has been
controlling development and activities within
gathering grounds and conducting regular patrols with
a view to guarding against pollution. Legislation is
in place to protect water sources in Hong Kong against
pollution of water forming part of the waterworks: see
section 30 of the WWO. The Environ mental Protection
Department also controls the pollution of the waters
of Hong Kong under the Water Pollution Control
Ordinance, Cap. 358.

With regard to Dongjiang water imported from Guangdong
Province, WSD has stipulated in the water supply

- 14 -
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agreement with the Government of Guangdong Province
the quality standard of Dongjiang water which is the
national standard “Environmental Quality Standards
for Surface Water GB3838-2002"” [Bundle C2, No. 5(29),
Pages 1103 - 1114] Type II standard. This 1is the
highest national standard for surface water applicable
for the abstraction for human consumption under
GB3838-2002.

To protect the quality of Dongjiang water, the
Guangdong Province has enforced legislation and
implemented a number of pollution prevention and
control measures and projects including commissioning
a dedicated agqueduct in June 2003 to convey Dongjiang
water direct from the abstraction point at Taiyuan
Pumping Station to the Shenzhen Reservoir. Dongjiang
water entering Shenzhen Reservoir will undergo a
nitrification process at the bin-nitrification plant
in Shenzhen Reservoir to remove ammoniacal nitrogen
and organic matters before supplying to Hong Kong

through Muk Wu Pumping Stations.

To provide early warm ng of any anomalies in water
quality notwithstanding the above protective measures.
WSD has closely monitored the quality of Dongjiang
water supply received at Muk Wu Pumping Stations
through on-line water quality monitoring systems
24-hours each day. Regular samples are also taken for
detailed analyses. There are also well established
mechanism and channels for the Guangdong side to alert
WSD of any significant wvariation in the quality of
imported water so that WSD can take prompt and control
measures to suitably mitigate the impact to safeguard

the quality of treated water.

On-line water quality monitoring systems are also
installed at selected impounding reservoirs for
continuous monitoring of the stored water quality.
The real-time water quality monitoring data can

- 15 -
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provide valuable information and alarm signals for
laboratories and water treatment works operators to

respond promptly to changes in water quality.

29. WSD has 1implemented a comprehensive programme to
closely monitor the quality of source water by taking
water samples at strategic locations with in gathering
grounds for different tests. Regular limnological
surveys are al so carried out at major impounding
reservoirs to monitor impounded water quality.
Aeration systems are operated in the vicinity of the
draw-off tower in Plover Cove and Tai Lam Chung
Reservoirs to prevent thermal stratification.
Biological surveys are also conducted regularly to
assess the ecological status of major reservoirs.
Regular fish stocking is also conducted to maintain

ecological balance in selected reservoirs.

30. Apart from on-line water quality monitoring and
regular sampling and testing, WSD has developed a
Biosensing Alert System using =zebrafish and a
light-emitting bacterium to detect any abnormalities
of raw water quality. The systems are currently
installed at the Sheung Shui and Tai Po Water Treatment
Works for monitoring of incoming raw water consisting

mainly of Dongjiang water.

Monitoring and control of water quality at water treatment

works

31. After source water protection, the next barriers
against contamination of the drinking water system are
those of water treatment processes. All raw water
including Dongjiang water imported from Guangdong
Province and local yield undergoes stringent water
treatment ©processes and disinfection at water
treatment works before supply to consumers.

32. The water treatment works (“WTW”) are important

- 16 -
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facilities where WSD generally treats raw water of
varying quality to ensure treated water gquality

complies with the Guidelines.

In response to any variations in raw water quality as
indicated from the monitoring results, chemists are
required to optimize the treatment process and the
dosage of various treatment chemicals for removal of
impurities and disinfection. They will closely
monitor each stage of the treatment process comprising
coagulation, clarification, filtration and
disinfection; and specific treatment technologies to
ensure that the treated water is clear, wholesome and

free from pathogenic bacteria.

The water quality monitoring programme in a water
treatment works consists of three tiers. The on-line
water quality monitoring system is the first tier
providing continuous monitoring of key operational
parameters such as turbidity, pH and residual free
chlorine to allow rapid responses of works operators
to variation of water quality. The second tier is
primary control tests of key parameters such as pH,
turbidity, fluoride, ammonia etc. carried out
regularly by works operators to monitor the treatment
processes and adjustment of chemical dosages by jar
test according to established guidelines. The third
tier 1s regular sampling from different stages of
treatment at designated sampling and testing schedule
to ensure that the treatment process operation is
optimized and to verify the treated water quality is
in compliance with WSD's final treated water quality

targets and Guidelines.

Before leaving the WTW, the treated water is dosed with
post-treatment chemicals such as chlorine for
disinfection and maintaining a residual free chlorine
of about 1 mg/L to prevent bacterial re-growth in the
distribution networks; fluoride for dental protection;

- 17 -
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hydrated lime for pH adjustment to about 8.2-8.8 to
reduce corrosivity of treated water supply and protect

ion of water mains.

36. Apart from conventional water treatment technology.
WSD has also strived to introduce updated treatment
technologies and facilities (e.g. ozonation at Ngau
Tam Mei WTW, and dissolved air flotation and biological
filtration at Tai Po WIW) to enhance the treatment
capabilities.

Monitoring and control of water quality in the
distribution system up to the connection points

37. Water treatment should be optimised to prevent
microbial growth, corrosion of pipe materials and the
formation of deposits. After leaving the treatment
works, treated water is delivered to the connection
points through an enclosed system of service
reservoirs and the distribution water main network.
To maintain the quality of treated water, all pipes
and fittings used for waterworks shall comply with
relevant British Standards. Newly laid water mains
are cleansed and disinfected; and water samples are
tested® to confirm the quality before they are

connected to the distribution system.

® Test parameters include Colour (by visual comparison method); pH (by
electrometric method); Turbidity (by nephelometric method); Conductivity
(by conductivity meter); Free residual chlorine (by colorimetric method)’
Total coliforms, E. Coli (by membrane filtration method); Heterotrophic
plate counts (by pour platemethod) before July 2015; and 4 additional metals
including Lead, Cadmium, Chromium and Nickel (by inductively coupled plasma

mass spectrometry)

WSD carries out regular cleansing to the service
reservoirs and flushing of the water mains at dead ends
in order tomaintain the water quality in distribution

systems. Mr. Leung Wing Lim, Assistant Director/New

- 18 -
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Works will provide details on the design, construction
and maintenance of the waterworks in Part (2) of his

Witness Statement.

38. WSD also carries out extensive monitoring on the
quality of treated water throughout the distribution

system.

39. Based on the recommendation of the 2011 Guidelines
[Bundle C2, No. 18, Pages 1287-1288] (para. 4.3.1,
Table 4.4), a minimum of 2.280 samples are required
for faecal indicator testing 111 the distribution
system for a population of 7million in Hong Kong. In
view of the tropical climate, high population density
and prevalence of high rise buildings as well as the
potential consequence of a large outbreak of
waterborne diseases in Hong Kong, it is of paramount
importance and a top priority for the densely populated
urban context of Hong Kong that an adequate number of
treated fresh water samples are taken from the
distribution system for bacteriological testing for

public health protection.

40. Since 2006, about 26,000 treated fresh water samples
have been taken annually for bacteriological testing
including E. coli, total coliforms and heterotrophic
plate counts from water treatment works, service
reservoirs, accessible connection points and random
sampling points at consumer taps selected from the
database of the Laboratory Information Management
System of the Water Science Division under WSD (see
paragraph 45 below for details).

41. In addition, treated water samples are taken at
scheduled frequencies from 40 strategic fixed points
including a combination of 10 service reservoirs, 3
cross harbour mains, 9 accessible connection points
and 18 fixed consumer taps in the corresponding supply

zones of major water treatment works for verification

- 19 -
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of chemical gquality of treated water supply 1in
compliance with the 2011 Guidelines through
distribution network to consumer taps. In 2014/15,
more than 250 pairs of treated water samples were taken
from water treatment works on a monthly basis as well
as at the above-mentioned 40 strategic fixed points
on a halt yearly Dbasis for testing of 12 metals
(Antimony, Arsenic, Barium, Boron, Cadmium, Copper,
Chromium, Lead, Nickel, Selenium, Uranium and Mercury)
as recommended in the 2011 Guidelines (Table A3.3, page
472-472) [Bundle C2, No. 18, Bl.2, Pages 1244-1525].

42 . Since the implementation of the second and third-tier
WSD's WSPs in 2007, there has not been any incident
of significant magnitude that has compromised the
safety of the drinking water supply up to the
connection points to trigger a material uplift of the
current level of activities of the corresponding WSPs.
As part of the second and third-tier WSPs, the regular
water quality monitoring from source to the connection
points throughout the years has also shown that these
WSPs are being implemented effectively to achieve the
performance required. This reflects the adequacy of
the current level of activities implemented by these
WSPs in safeguarding the water guality, but the WSPs
will be kept under review by WSD. Arising from the
excess lead found in drinking water incident in the
inside service, among other things, WSD has stepped
up lead testing at consumer taps as detailed in

paragraph 48 of this Statement.

Part 2: Water sampling and testing by WSD in respect of
inside service From erspective of WHO

guidelines/chemical aspects)

43. Paragraph 1.8 of the 12 October Letter requests the

following information:

“8. paragraph 48 of the August Statement describes the

- 20 -

Transcript by DTI Corporation Asia, Limited



BKEHEEHAEZR

g

201642 H4H

power and procedures of the WSD to investigate

complaints on water quality in the inside service:

(a)

44, In

please explain whether the WSD has the power
(and/or practice) to conduct periodic tests and
inspections ( whether on an annual or more regular
bases) on the plumbing system of the inside
service and to take water samples to ensure the

safety and quality of drinking water;

if the answer (a) is affirmative, please state the
reasons for the determined frequency and the
contents of such tests and inspections;

if the answer to (a) is negative, please comment
on the feasibility and effectiveness of carrying
out such inspections and tests m order to ensure

the safety and quality of drinking water.”

response to the said request, this part of my

Statement explains the routine water sampling and

testing by WSD in respect of inside service (from

perspective of the WHO guidelines/chemical aspects) .’

7 To put

the matter in context, the water sampling and tests involving WSD

in relation to inside service are as follows:

(1)

(2)

As a routine procedure, samples are taken for testing from consumer
taps on random basis for checking microbial safety and general
chemical quality, and consumer taps at fixed strategic locations
to verify the chemical quality of treated water in compliance with
the Guidelines 1including lead and other heavy metals; After
discovery of excess lead in water incident, random samples are taken
from consumer taps for lead testing. (See paragraphs 40, 41 and

48 and Part 2 of this statement)

For newly constructed inside service:

(a) (before 2012) water samples were taken for testing near

connection point (8 parameters) as a prerequisite foreffecting
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water supply;
(b) (from 2012 to 2015) water samples were taken for testing near

connection point (8 parameters) as a prerequisite foreffecting
water supply; after effecting water supply, water samples were
taken from inside service within building (8 parameter as a
recommendation to LP/AP) for checking the effectiveness of

cleansing and disinfection;

(c) (after discovery of the excess lead in water incident in 2015)
water samples have been taken for testing both near connection
point and from the inside service within building (12
parameters) as a prerequisite for effecting water supply; (See
the Witness Statement of Lam Ching Man and Part 3 of my present

Statement)

(3) As far as public rental housing (PRH) estates are concerned,
WSH has been assisting HD in taking samples from PRH estates

including Affected Estates for lead testing

45. As earlier mentioned, notwithstanding that the WSD’s
pledge is to supply water in full compliance with the
Guidelines up to the connection points. WSD still
implements water quality monitoring at consumers taps
according to the risk based approach of WHO. To this
end, WSD takes random water samples at consumer taps
routinely to check the microbial and general chemical
quality of water, The sampling locations generally
cover direct and indirect supply systems in shopping
centres, clinics, community facilities, sports
grounds, markets, government offices, estate
management offices, etc. which can be accessible for
sampling with the consent of premises holders if
necessary. Direct supply means water is conveyed
directly from the government water mains to the point
of usage without any transit water storage tanks.
Indirect supply means water 1is conveyed from the
government water mains to the point of usage through
a transit water storage tank. As connection points
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at lot boundary of buildings are generally located
underground, there is only a very limited number of
connection points accessible for sampling. Samples
taken at consumer taps from direct and indirect supply
can serve as a surrogate for treated water quality at
connection points as well as an indication of the
cleanliness of the inside service of consumers

premises.

46. According to the WHO Guidelines published in 2011
[Bundle C2, No.1l8, Page 1269] (para.2.5.2), the most
common and widespread health risk associated with
drinking water 1s microbial contamination, the
consequence of which means that the control of such
contamination must always be of paramount importance
and deserving of priority in terms of the use of WSD
finite resources. Microbial contamination of a major
urban system such as that in Hong Kong has the potential
to cause widespread outbreaks of waterborne disease
affecting a large number of persons. 1In view of the
recommendation of WHO, the local tropical climate,
high population density, prevalence of high rise
buildings in Hong Kong, about 16,000 pairs of water
samples are taken at consumer taps annually from
locations randomly selected from the database of the
Laboratory Information Management System of the Water
Science Division under WSD for testing. One sample
of each pair is tested for E.coli, total coliforms and
heterotrophic plate counts formicrobial qualitywhile
the other sample 1is for testing of turbidity,
conductivity, free residual chlorine and fluoride
(selected samples) which are associated parameters for
microbial gquality and general chemical quality of
treated water. The number of bacteriological samples
taken in Hong Kong with a population of 7 million is
significantly more than the minimum number of 2,280
samples recommended to be taken from the distribution
system for faecal indicator testing recommended by the
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Guidelines [Bundle C2, No. 18., Pages 1287, 1288] (para.
4.3.1 Table 4.4).

In addition, in order to verify the chemical quality
of treated water to Dbe 1in compliance with the
Guidelines through distribution network to consumer
taps as well as to characterize the water quality for
trend monitoring and temporal change, about 1.600
samples were also taken annually at strategic fixed
consumer taps in corresponding water supply zones of
major water treatment works for testing of chemical
constituents including trace inorganics, metals,
trace organics, pesticides and disinfection by
products, etc. specified 1in the Guidelines and
radiological parameters at varying frequency based on
risk assessment. The monitoring results indicated
that there has been no significant spatial and temporal
variation in the content of heavy metals in fixed
consumer taps in different water supply zones. The
concentrations of 12 metals including lead were in full

compliance with the Guidelines.

In view of the recent lead in water incident and the
emerged risk of lead in tap water, additional consumer
tap samples are now collected randomly for lead testing
for public reassurance on the quality of tap water.
As at 23 October 2015. WA has tested 597 random
consumer samples for lead. All samples except one
(taken from the management office of Wing Cheong Estate
which is one of the declared Affected Estates) complied
with the provisional guideline value of 10 ug/L for
lead set out in the 2011 Guidelines [Bundle C2, No.
18, Page 1446]. 1In this connection, I should mention
that these random tests were conducted separately from
those at the 18 fixed consumer taps referred to earlier
in this statement, and I have not yet exhibited the
results of these random tests. I now attach at Annex
3 herewith a summary of those test results, with

information as to the locations where the samples were
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taken. As can be seen from Annex 3, the further random
consumer samples tested so far (as at 23 October 2015)

all except one did not contain excess lead.

49. The test results of consumer tap samples are reviewed
and evaluated for compliance with WHO Guidelines. 1In
the event of a particular parameter in a consumer tap
sample exceeding the WHO Guidelines, the consumer will

be notified for follow up action.

Part 3: Rationales for testing eight parameters for
connection of newly constructed inside service to the
Government supply and testing seven parameters for
“Quality Water Supply Scheme for Buildings - Fresh Water”

Test parameters for connection of newly constructed inside

service to the Government supply

49. To guard against contamination to the government water
supply by any newly constructed inside service, the
WA requires a water sample to be taken near each
connection point fromnewly constructed inside service

before effecting water supply.

50. Prior to July 2015, the water samples were tested for
8 parameters to indicate the cleanliness,
effectiveness of disinfection, the microbial safety
as well as the acceptability of the water. These
parameters are pH (at 25°C), turbidity, colour,
conductivity (at 25”C), residual free chlorine,
Escherichia coli (E.coli), total coliforms,
heterotrophic plate counts. The rationale for each

test parameter is as follows:

(1) PH - The test parameter is to ensure that the
inside service has been thoroughly flushed
and that there are no excess disinfectants
present in the inside service which will

render the water highly alkaline and affect
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the acceptability of water.
(1i) Turbidity - The test parameter is a measure

of suspended or colloidal particles in water.
High turbidity can provide protection for
microorganisms against the effect of
disinfectant and affects the efficacy of
disinfection. The clarity of water can also

affect acceptability of water.

(1id) Colour - The test parameter is a measure of
the presence of coloured substances in water
which will affect the acceptability of water.
This can also serve as a screening parameter
for the presence of iron and other metals. If
high level of colour is detected, further
analysis of iron and other metals may be

required to investigate the source of colour.

(iv) Conductivity - The test parameter is a measure
of ions in water which can be wused to
characterise the source of water in the inside
service and check if there is cross connection
between fresh water and salt water supply

system.

(v) Residual free chlorine - The test parameter
is an indicator of effectiveness of
disinfection. Excessive level of residual

chorine in water will cause taste and odour

problem.
(vi) E.coli - The test parameter is the bacterial
indicator of faecal contamination. The

positive detection of E. coli will indicate

the potential presence of faecal pathogens.

(vii) Total coliforms - The test parameter 1ls to
indicate the cleanliness and integrity of the
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system and the ©potential ©presence of
biofilms.

(viii) Heterotrophic plate counts - The test
parameter is to indicate the cleanliness of
and 1integrity of inside service and the
presence of biofilms in the system. The test
can also detect a wider range of
microorganisms including chlorine resistant
bacteria and organisms that proliferate

rapidly in the absence of residual chlorine.

51. Amongst others, the testing of residual free chlorine
near the connection point of the inside service is an
indicator of the effectiveness of disinfection of the
inside service. However, it cannot replace the need
for bacteriological testing as particulates in water
can shield the microorganisms against the action of
disinfectant. The bacteriological tests for E.coli,
total coliforms and heterotrophic plate counts are
required to confirm the absence or otherwise of
pathogenic and heterotrophic/opportunistic
microorganisms through standard culturing methods,
thereby confirming positively microbial safety to
prevent contamination of the Government supply when

effecting supply.

52. Furthermore, as explained in paragraph 50(i) above,
the measurement of pH in water sample taken from inside
service i1s to ensure that the inside service has been
thoroughly flushed; and its primary purpose is to check
against excessive disinfectants left in the inside
service which would affect acceptability of water.
WSD's recommendation for a test of pH as one of the
eight parameters 1is not intended to serve as a
surrogate test for leaching of heavy metals (including
lead) . 1Incidentally, an appropriate pH level has the
further benefit of reducing plumbosolvency. As Hong
Kong's water is soft and low in minerals, the pH of
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treated water leaving water treatment works 1is
adjusted to about 8.2 to 8.8 to reduce its corrosivity
to minimize the corrosion of pipe materials, which is
in line with the optimum pH of about 8.0 to 8.5 has
recommended by WHO to reduce plumbosolvency
(Guidelines. page 502) [Bundle C2, No. 18, B1.2, Pages
1244-1525]. Thus, if the materials used in the inside
service are in compliance with BS specifications, it
is expected that the risk of heavy metals (including
lead) leaching from the materials into the treated
water (with the said set pH value) should be low and
should pose minimal threat to water quality.
According to Section 3[|3|2 of WHO's publication
“Chemical Safety of Drinking-water: Assessing
Priorities for Risk Management”, it suggests that,
unless there is strong evidence, inclusion of those
chemicals in drinking-water monitoring programmes is
not justified. There is now produced and shown to me
marked as “Annex 4” a copy of the said publication.
In any event, The document [C3, No. 18, Pages 1346-1349]
(para.8.5.4) advocates, inter alia, that the approach
to monitoring and management is preferably through
control of materials. Contamination caused by poor
quality materials is best controlled through applying
specifications governing the composition of the
materials; direct regulations and exercise of control
on the quality of pipes are the most effective means
of avoiding possible contamination of water by
leachable materials. See also the Chemical Fact Sheet
as regards lead in Chapter 12 of the Guidelines [C3,
No. 18, pages 1446-1447], which illustrates the
importance of preventing or detecting lead
contamination before the construction of pipes 1is
complete, since otherwise the remedy “consists
principally of removing plumbing and fitting
containing lead, which involves much time and money”.
Mr. Leung Wing Lim, Assistant Director/New Works will
in Part (1) of his Witness Statement provide details
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on the prohibition of lead in plumbing materials and
the stakeholder approach to explain the control of the

materials.

Test parameters for “Quality Water Supply Scheme for

Buildings Fresh Water”

53.

EE

PR £

To encourage agents and consumers to properly
discharge their maintenance responsibility of inside
service, the WA has launched the “Quality Water Supply
Scheme for Buildings - Fresh Water” (“the Scheme”)
since July 2002. Amongst other maintenance
requirements, the Scheme requires testing of water
samples for 7 parameters to indicate the general
cleanliness and maintenance conditions of the inside
service. These parameters are pH (at 25° C),
turbidity, colour, conductivity (at 25°C), iron,
E.coli and total coliforms. The rationales behind
each of these para meters are basically similar to
those set out in paragraph 50 above. The additional
testing of iron is to check positively the state of
the maintenance of inside service and the scale of
rusting problem in the pipework of inside service.
High concentration will affect the acceptability of
water and cause staining of laundry. As regards
testing of iron, it is unlikely that newly constructed

inside service will have rusting problems;...

Before 1995, galvanized steel pipes (G.I. Pipes) were commonly used

in Hong Kong because of their comparatively low cost and ease...

Footnote IE({HZE o

{E5d B -

..and thus iron testing is not considered necessary
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as colour test can serve as a screening parameter.

54.1 confirm the contents of this Witness Statement to
be true to the best of my knowledge, information and
belief.

Dated this 11th day of November 2015

FOURTH WITNESS STATEMENT OF CHAN KIN MAN

2. I am the same person who made the Witness Statement
of CHAN Kin Man dated 26 October 2015, the 2nd Witness
Statement of CHAN Kin Man dated 10 November 2015 and
the 374 Witness Statement of CHAN Kin Man dated 11
November 2015. I make this 4th Witness Statement in
light of the Joint Expert Report (Preliminary) by
Professor John Fawell and Professor Joseph Hung-wei
Lee dated 12 November 2015 to further assist the
Commission of Inguiry into Excess Lead Found in
Drinking Water (“the Commission”), by explaining the
way in which WSD employs different water sampling

methods for different purposes.

Overview of water sampling purposes

According to the IS05667-5:2006 (COI ref C2, No.19 B1.3
Pages 1526-1549), an inventory of different sampling
procedures is adopted, as appropriate, to meet specific
sampling purposes. Some examples of such purposes are as

follows:

(1) checking of the quality of drinking water to
ensure compliance with the World Health

Organization' s “Guidelines for Drinking-water
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Quality” (“WHO Guidelines”);

(1i) determination of the efficiency of various water

treatment processes (e.g. disinfection);

(1ii) quality monitoring of the water leaving the
treatment plant;

(iv) qgquality monitoring of the water within the
distribution system;

(v) search for the cause of contamination of the
distribution system (e.g. 1n response to

customer complaints);

(vi) assessment of theeffects of materials in contact
with water on the water quality (chemical and

biological) .

4. In Hong Kong, WSD establishes its sampling procedures
as set out in the Sampling Manual (COI ref C2, No.
22, B1.6, Pages 1635-1754) with reference to the ISO
5667-5:2006. According to the Sampling Manual, the
sampling procedures adopted by WSD to meet the

different purposes are set out as follows.

5. For the purposes of checking the quality of drinking
water to ensure compliance with the WHO Guidelines,
and quality monitoring of the water within the
distribution system, flushed samples are taken by WSD
from sampling taps. Before the sample is taken, all
tap fittings or filters are removed and the pipe is
flushed for 2-5 minutes or longer if necessary at a
uniform rate before samples are collected. The
flushed sample taken by WSD is not a “fully flushed
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sample”. A fully flushed sample is defined as a
sample taken after prolonged flushing of the tap in
a premise. Inpractice, a fully flushed sample is one
taken after flushing at least three plumbing volumes.
See the Joint Research Centre of European Commission
Scientific and Technical Reports, “Guidance on
sampling and monitoring for lead in drinking water”
(page 11, Section 3) a copy of which is now produced
and shown to me and marked as “Annex 1”.

6. For the purpose of quality monitoring of each stage
of the water treatment processes and water leaving
the treatment plant, sampling work is achieved by

taking continuously flowing sample by WSD.

7. For the purpose of determining the cause of
contamination of the distribution system or handling
customer complaints, for example on discoloration of
water quality, both unflushed and flushed samples
before the water meter or at consumer taps will be
taken by WSD for investigation to identify the source

of the water quality problem.

8. For the purpose of assessing the effects of materials
in contact with water on the water quality (chemical
and biological), according to IS05667-5:2006 section
6.4.1, if the effects of materials on water quality
are being investigated, the initial draw-off should
be sampled. Samples may also be taken after a
specified periodof stagnation to provide information
on the rate at which materials affect water quality
or the maximum likely effect. This sampling
methodology is not routinely used by WSD given the
specific nature of the purpose as the occasion arises
It is more commonly used in overseas countries, in
the context and for the purposes addressed in

paragraphs 19 to 33 of this witness statement.
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In addition to the above sampling procedures, dip
sampling is also carried out by WSD to collect samples
for quality monitoring of raw water at rivers, streams,
intakes, gathering grounds and impounding reservoirs
as well as quality monitoring of raw water at pumping
station receiving Dongjiang water supply. If
sampling tap is available, the sampling pipe will be
flushed for 2-5 minutes or longer depending on the
length of the pipe to ensure representativeness of
the sample. For limnological survey in impounding
reservoirs, depth sampling using special depth
sampling device is conducted to collect water samples
for water quality testing at different level from

surface to the bottom of the impounding reservoirs.

In any event, for microbiological sampling, the tap,
with all attachment s removed, is first cleaned and
flushed for a minimum of 2 minutes, disinfected and
then flushed for at least 2 minutes before water sample

collection.

Checking of the quality of drinking water to ensure
compliance with WHO Guidelines

11.

Where the purpose is to check water quality to ensure
compliance with WHO Guidelines, the current sampling
methodology of WSD is to take a sample to match as
closely as possible the average gquality of water
routinely consumed and to ascertain its compliance
with the WHO's guideline wvalues and provisional
guideline wvalues (“PGV”). The “guideline wvalues”
represent the concentration of constituents in
drinking water that will not result in any significant
health risk to a consumer weighing 60 kg over a
lifetime consumption of 2 litres per day for 70 years.
(See Part 8.2 of the Guidelines.) “Provisional
guideline values” are established based on, inter
alia, the practical level of treatment performance
or analytical achievability. They are not meant to
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be mandatory limits. In order to define national

standards, 1t is necessary to consider the context
of local or national environmental, social, economic
and cultural conditions. For lead, the provisional
guideline value of WHO in its 2011 Guidelines was

10pg/litre.

12. Water sampling after flushing is the methodology
commonly used for assessing compliance with
health-based water quality targets which are normally
based on chronic effects and apply to average
concentrations in water consumed for extended

periods.

13. On the other hand, test results from samples taken
before flushing are only indicative of the quality
of water upon standing in the water pipes or faucets
for a period of time. They are not representative of
the quality of water to be consumed by an individual
on a routine or long term average basis. Samples
taken after stagnation are not representative of the
quality of water typically consumed by an individual
and should not be used in reference to the WHO
Guidelines. They rather represent the maximum
concentrations to which the user can be exposed in
the absence of any other water usage. The first draw
sample after a long stagnation reflects the
contribution of the faucet and immediate connecting
piping which may not be the maximum concentration in
the premise plumbing. Concentrations in the first
draw can be very high if lead containing materials
are present in the faucet and connecting piping.
Results of first draw samples after extended
stagnation cannot be considered representative of the
average concentration of lead at the tap to which the
consumer is exposed on a routine basis. (Please see

paragraph 34-36 below for detailed illustration).
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14. After the discovery of excess lead in drinking water,
m order to address residents' health concerns, WSD
has assisted the Housing Department (“HD”) in
relation to conducting water sampling tests for all
public rental housing estates, to determine whether
the lead content in drinking water complied with the
WHO Guidelines:.

! See the Press Releases dated 2 and 25 September 2015 and 18 November

2015 at Annex 2.

Given the purpose of the water sampling and testing
in this context, WSD has followed ISO 5667-5:2006 to
test for lead in flushed samples and compare the test
results directly with WHO PGV for lead. Such flushed
samples are the most consistent and representative
reflections of the average quality of the water to
be consumed on a routine basis. 1If first draw samples
are taken, the test results will not be representative
of the average quality of water routinely consumed

for comparison against the WHO PGV for lead:.

2 A maximum allowable concentration of 0.1 mg/L (i.e. 100...

T * Footnote FEE(fiZE » footnote IE[fZE o

BREE(S S0 © 4F -

I"1ll omit footnote 2 in the statement.
15. For completeness, ...
Continue on paragraph 15.

..1t should be noted that the above water sampling
and testing was distinct from the investigative work
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of the WSD Task Force on Investigation of Excessive
Lead Content in Drinking Water (see the Witness
Statement of Mr WONG Chung-leung dated 26 October
2015), which purpose falls within (v) and (vi) as
defined in paragraph 3 of this statement. The Task
Force conducted a comprehensive investigation on the
cause of contamination (excess lead) of the
distribution system and the effects of plumbing
materials on drinking water quality. The work of the
Task Force was mainly based on sampling and testing
of plumbing materials taken from the relevant estates

instead of water sampling data.

Water sampling for lead testing in overseas countries

l6.

17.

Currently, there is no single, universal or standard
practice for taking water samples for lead testing
throughout the world. Different countries adopt
their own sampling procedures or practice in
accordance with their specific objectives and

regulatory contexts.

The collection of first draw samples from taps is
usually practised in countries for lead testing in
drinking water where lead pipes are present and are
considered to be a primary source of exposure to lead
at the tap. 1In general, these protocols are applied
to single households with a lead service line. Such
water sampling and testing usually serve specific
purposes such as operational monitoring of the
effectiveness of treatment and corrosion control of
the lead plumbing systems e.g. orthophosphate dosing.
However, the use of lead pipes has been banned in Hong
Kong since 1938. As lead pipes are not in use in Hong
Kong, these sampling protocols may not be best adapted
to estimate representative concentrations of lead at

the tap in large buildings in Hong Kong.
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18. For reference, the sampling practices adopted in UK,
USA, Canada, Japan, Australia and New Zealand are

briefly outlined as follows.

United Kingdom

19. In the U.K. (England and Wales), where lead pipes had
been in use until the 1970s, drinking water quality
is regulated by the Water Supply (Water Quality)
Regulations 2000. The Drinking Water Inspectorate
("DWI”) states in its Guidance on the Implementation
of the Water Supply (Water Quality) Regulations 2000
(as amended) in England that, for monitoring of copper,
lead and nickel, “Samples for these parameters must
always be taken at consumers' taps. The sampling
point should be selected from the random sampling
programme and the sample should be the first one litre
of water drawn from the tap without flushing.” (Annex
3) .

20. According to the information provided by the United
Kingdom DWI (Annex 4), there is no harmonisation with
regard to sampling technique for lead across European
Union member states. In the UK, regulatory
compliance sampling of public supplies is carried out
by the water companies. Samples are taken at
consumers ' properties, selected at random. Samples
for lead must be first draw samples, that is, the
sample comprises the first litre of water drawn from
the tap before the tap is flushed in preparation for

further samples to be taken.

21. If the first draw sample result exceeds 10ug/L, the
water company should return to the property and take
further samples, which would normally include a fully
flushed sample and sometimes a 30-minute stagnation
sample, to ascertain whether flushing the tap for two
minutes or so reduces the lead level to below the 1imit.
The company should also investigate the consumer's
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service pipe and internal plumbing system to

establish the presence of lead pipework, and

investigate the company’s own communication pipe (the
connection between the water main and the boundary
stop-tap). If the company's communication pipe is
made of lead the company must replace it. The company
must also give the consumer written advice on actions
they can take to reduce the risk from lead in their
water supply, which might include flushing the tap
before using the water for drinking or cooking, and

replacing any private lead pipework.

It is relevant to note that over-night stagnation
sampling is not carried out very widely, because it
would normally be dependent upon the consumer to take
the sample first thing in the morning, and companies
prefer to take their own samples to safeguard their

integrity.

Water companies have the necessary powers for
prevention of contamination caused by consumer's
private plumbing systems. If the consumer's premise
is a place where tap water is made available to the
public, for example a restaurant , then the water
company must use its legal powers to ensure that any

private lead pipework is replaced.

United States of America

24.

In the USA, where lead service pipes are still in use,
an enforceable maximum contaminant level (MCL) has
not been set for lead. As the US Environmental

Protection Agency (“USEPA”) considers that lead
contamination of drinking water often results from
corrosion of plumbing materials belonging to water
system of customers, a “Lead and Copper Rule” (“LCR")
was established in 1991 and revised in 2000, 2004 and
2007. The LCR provides as an enforceable procedure

or level of technological performance which water
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systems must follow to ensure control of lead through
control of corrosivity of water (Annex 5). Under LCR,
water samples are required to be collected from
designated sites in water systems for lead testing.
A one-litre “first draw” sample is collected for lead
testing from a frequently used cold water tap with
at least six hours' standing time without any water
usage (see the “Lead and Copper Rule Monitoring and
Reporting Guidance for Public Water Systems” at Annex
6) . The USEPA sets an action level of 0.015 mg/L (15
ng/L) for lead to assess whether further actions are
required. This action level is considered by the
USEPA as the lowest level to which water systems can
reasonably be required to control lead in drinking
water at customers' home taps given the technology
and resources available. (Annex 7) Under the LCR, if
more than 10% of tap samples exceeds the action level
(i.e. if the 90th percentile level is greater than
the action level), actions including optimizing the
corrosion control programme, education of consumers

etc. will be taken (Annex 5).

It is worth emphasising that the sampling method and
corresponding action level of LCR are designed for
the purpose of assessing the effectiveness of
corrosion control in reducing lead in water, in a
context where old lead pipes remain prevalent. It is
not for the specific purpose of monitoring water
quality for general compliance with WHO Guidelines,

which is WSD’s purpose (i) mentioned above.

Canada

26.

The difference in sampling methodologies between
compliance monitoring and corrosion control is
helpfully illustrated by the sampling practice in

Canada.
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27. Lead monitoring m Canada vanes across provinces that
determine and enforce drinking water quality
regulations. Health Canada issues non-binding
general guidelines on lead monitoring. Significant
differences exist in sampling methodologies
prescribed by the provinces to determine compliance
to the lead limit of 0.010 mg/L. Depending on the
sampling protocol and corresponding action levels,
additional investigative sampling and corrective
actions are prescribed. The province of Québec has
adopted a fully flushed (> 5 minutes) sampling
protocol. Any sample exceeding 0.010 mg/L must be
investigated. The province of Ontario has
implemented the use of the first draw (2L) after 30
minutes stagnation with a compliance set on less than
10% of samples >0.010 mg/L. Health Canada has
established a health-based maximum acceptable
concentration (MAC”) of 0.010 mg/L (10 ng/L) for lead
in its Guidelines for Canadian Drinking Water Quality.
The Guidelines provide that “Because MAC for lead in
drinking water is intended to apply to average
concentrations in distributed water, sampling should
be carried out on flushed samples at the point of

consumption.” (Annex 8)

28. According to the “Guidance on Controlling Corrosion
in Drinking Water Distribution Systems” published by
Health Canada, the tiered approach sampling protocol
for corrosion control requires that “[a] first-draw
1-L sample is taken at the consumer's cold drinking
water tap (without removing the aerator or screen)
after the water has been stagnant for a minimum of
6h under Tier I sampling protocol.” (Annex 9) When
more than 10% of the sites have a lead concentration
greater than 0.015 mg/L (lead action level) further
actions including public education program(s) to
encourage consumers to flush the water after a period

- 40 -

Transcript by DTI Corporation Asia, Limited



BKEHEEHAEZR

Mep

201642 H4H

of stagnation and additional sampling in accordance

with Tier 2 sampling protocol are required.

Japan

29.

According to our understanding, the sampling protocol
in Japan comprises the following steps: flushing for
5 minutes with flow rate of 5 litre/minute, then

standing in pipes for 15 minutes, then flushing for
undefined period of time before collecting a well
mixed sample from the 5 litre sample with flow rate
of 5 litre/minute for lead testing. A pictorial

diagram is attached for reference at Annex 10.

Australia

30.

The Australian Drinking Water Guidelines, 2011
("ADWG”) are primarily based on the WHO Guidelines.
According to our understanding, lead service pipes
are rarely used in Australian distribution systems
and consumer premises. Sampling for compliance with
ADWG is routinely undertaken within distribution
systems. This can include collection of samples at
property boundaries but generally does not include
sampling within buildings. The sampling frequency
varies depending on the size and complexity of
drinking water systems. The major water utility in
South Australia monitors lead on a quarterly basis
by taking flushed sample as part of routine monitoring.
Taps are normally flushed before collection of
samples unless one is specifically looking for worst
case results. Worst case results are only looked for
during specific investigations and are not normally
part of the process for monitoring of general health

effects.

New Zealand
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31. Lead service pipes are not commonly in use in New
Zealand. According to the Guidelines for
Drinking-water Quality Management for New Zealand
2013, elevated concentrations of metals of health
concern caused by poor grade domestic plumbing,
fittings or faulty installation are not covered in
the Drinking-water Standards for New Zealand 2008
(“DWSNZ"”) .

32. Because the softness of most New Zealand waters 1is
associated with the leaching of metals such as lead
from plumbing fittings, all drinking water supplies
are assumed to be plumbosolvent. Plumbosolvent
water is known to contain metals of health concern
(e.g. lead, nickel, cadmium or antimony) in the first
portion of water collected from the tap but occur at
a much lower concentration after flushing the tap.
For this reason, water designated as plumbosolvent
do not have to be monitored for heavy metals. However,
to reduce the intake of heavy metals by consumers,
the DWSNZ require consumers receiving plumbosolvent
water to be warned at least annually of this fact and
advised to flush about 500 mL of water (about two
standard glasses) from the tap each morning before

drawing water for drinking.

33. According to our understanding, if a consumer tap
water were to be tested for drinking water compliance,
it would be collected after flushing, in order to
eliminate confounding issues. If water samples are
collected as part of a pipe/fitting investigation,
such as the one conducted by the WSD Task Force, the
samples would be both “first flush” and “post flush”.

Limitations of first draw sample for representation of
overall water quality

34. According to the Joint Research Centre (“JRC”) of

European Commission report (Annex 1), first draw
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sample is defined as a sample that is taken first in
the morning before the tap in the premise has been
used for other purposes. During the stagnation
period, no water should be drawn fromany outlet within
the property including toilet flushing. If any water
is drawn during the stagnation period, the test result
of the samples will be invalid.

There is also an alternative practice of taking random
daytime (“RDT”) sample in some countries including
the UK and the Netherlands. As defined by the JRC
report, RDT sample is a sample taken at a random time
of a working day directly from the tap in a property
without previous flushing. As the stagnation of
water influences the concentration of lead and the
length of stagnation period prior to sample
collection is not specified, the test results of RDT
sample may depend on randomness of sampling time and
locations. The test results of RDT samples can be
considered to provide results for statutory
monitoring purposes at the system level if sufficient
samples are taken. However, RDT sampling results are
not adequate to evaluate the efficacy of treatment

through repeated monitoring.

It must further be noted that first draw sampling has
its limitations, even where the objective is to
determine the “worst case” concentration. The
following diagrams serve to show the salient
difference of first draw sample and flushed sample.
Within Hong Kong's unusually dense urban context,
public rental housing estates consist of multi-storey
buildings with different pipe configuration and long
branch pipes. 1In this context, the one-litre first
draw sample can represent only the quality of water
in a section of about 3 metre pipe length. It does
not represent the quality of water in the entire length
of the water pipe and the worst water quality may exist
in other parts of the plumbing system which cannot
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be detected. To overcome the limitation of first draw
sample, sequential or consecutive to establish a

profile of lead contributions from the plumbing

system such as the Tier 2 sampling protocol in Canada.
On the other hand, flowing water taken in a flushed
sample can have a certain degree of mixing in passing
through the pipe, which can provide an average quality
of water passing through the pipe for sampling at

consumer taps.

There then follows two diagrams, one being a static
first —draw sample from tap and then a flushed sample

from tap.

According to “Water Distribution System Monitoring:
A Practical Approach for Evaluating Drinking Water
Quality” (2009, CRC Press) (an extract is at Annex
11), there are practical and scientific problems

associated with first draw 1 litre sample as follows:

(1) The one litre water sample 1is intended to
represent water in contact with a whole plumbing
system. However, in regard to the typical pipe
configurations of Hong Kong public rental
housing, the first one litre from a kitchen
faucet (i.e. stagnant part), may however not be
representative of typical concentrations
correspond to the worst water quality in the

plumbing system.

(ii) The USEPA Lead and Copper Rule sampling protocol
and control remedies (which recommends the
one-litre first drawn sample method) focuses on
uniform corrosion where lead and copper are
assumed to be present in the water solely by
reason of uniform corrosion. This is not a safe
assumption where there multiple potential
sources for the release of metal into water (i.e.

sources other than uniform corrosion) have been
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identified in the water distribution system.

In premise plumbing without a lead service line, the
concentration of lead in first draw sample after
extended stagnation usually does not persist
throughout the volume of water and drop off very
quickly. Thus, the test results of first draw sample
are not considered representative of average water
quality routinely consumed for compliance checking
with WHO's provisional guideline value for lead.

I confirm the contents of this Witness Statement to
be true to the best of my knowledge, information and
belief.

Dated this 4th day of December 2015

CHAN Kin Man

Mr Chan, you have been taken through these four

document, four witness statements.

I want to make that--FiEMH—1F. ..

: Before you do that, can you just confirm that indeed

this is part of the evidence you intend to provide to

the Commission of inquiry?

PR

Sorry, you were about to say something. Please

continue.

P REEE AR B G o IR BRIV (R LR AL BR AT R - 1 2R

1 5 B (B AS U FE  F statement (BB i 52 7 A A5 060
e -
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[&8(=Z -4 © Mr Chairman, I believe there are a small number
of questions in-chief. What we were discussing
between wus, subject of course to Mr Chairman’s
directions, is that it may be more efficient if Mr
Wong’s asks about the statements because he will ask
them directly in Chinese, and that will save a bit of
time. If that’s acceptable, can we proceed that way?

FfE ¢ Yes, that’s fine.

£ A F

M4 B B4 - IRAJIER DLE e FZ B oSS mERE =5 0 /)
%R {# education background ?

BB T = FHE 1979 FikE B RKEFEL BSc B2/ B (fmajor
in Chemistry M -04% 1992 4 » FeFt FH#E 2l Master in Science
Environmental Management o IJNENAH S — W EE L FHFE > 4]
W{ARIEE 1 Royal Society of Chemistry @ {4 member of
Royal Society of Chemistry: {4 Chartered Chemist o F
INEFE M4 1991 2 IME{E Chartered Institution of Water--
o {& Fe W A “CIWEM” » Chartered Institution of Water
Manage--Water Management > {4 member » HEF(|F 2014 4F
12 H 31 9% > REIREHEERIR > FTLAFLHE T2 MYEE cIwEM HEE
member o P75 F it 7N & A E B i {§ HOKLAS (Hong Kong of
Laboratory Accreditation Scheme) fff — Iy part-time

assessor > FMET2%4E » exact B day gt 77 MsF1EE -

[ 2 4> WG % o fR AT iE B LAR) 22 B g R R 1 BRI IR R i water sampling >
B (5% 7K Ak i e o (] €6 B 2

ERMGOKFE = FIUE R =+ AT - i REE T/ £ %% waterworks
chemist FTfME T /E - Waterworks chemist B T {E{& F E (&[5 K
BELPE  [FEHUKEREDHA A 0] oy B - B DAF A DUREEE T A =
- 58 A iy 7K B OEE — — BT & Rl 7 el K B 0B 7 VA R A B

R 47 > 152 - {R[EVE(E Water Science--BI{&M4{RIE(K 2 B [6 Water
Science Division {fElE§{&{&AEIE ?
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[

D IMEIEKA{4 Water Science Division WEZE(LERET -

DUF o fRuJIER] DL[E B S /> N ME{E Water Science Division A

REWET > FHEARZ AGATE ReD B - FH# ReD HMEEHT
I ?

: et Wwater Science Division FiFH—{& chief waterwroks

chemist 458 « T2 ™A Fu A Bk s 45 b B Al 5k 17 B B B A BT TAF >
M UE FLAZACERET = 4R BER AN = T 7R ER = (& {b B Al 5 B [B] 8E TA0F -
BEPANLUMEEKERE A =MATKEER  A—WIER
Tt o i U DEE A = 4o BT 0 BRI BT RN - A — IR ER A & o Bl
HoKZ WL ETE[E HMH ) planning BET/E - &Y technical
staff LA RKBEAN1+5% A > support staff HIH-% A » 443 A%
K Ha—E =+ AE -

DA TERZAR o BRERRRR R IREE BT o B oA E R (E 10 foe(E

AR IRIEE LA W E specific BERTHE » [N IELIER > Fr DASEEE
PUR o F— > BEFOUE E T ETA(E 10 MOoCRERRE » (RE Al R IRGHEH R
EX—BeK > BB —{E /KR 25 (B - AR (5 B & K (& 5 e
NFE R 5 OT - WIRERERGR 5 B o MH A (E P ME o o H EREEK
AT s - - R R B H R B AR IS B NG > R 10 B MH AR IRAETT &t A
B K 2 2= e e FE VR G > 40 SRR A PSS BUE H B K > A P
layman BEBEA - B EA & RS ?

CUIRARE H R EREOE o 5T RS, o IRAER AT SRR o [HiRTK

IR HB AR 2 TR Tty of AR AR A N — T R 2 & He ol B pTWI
(Provisional Tolerable Weekly Intake) * E—{@E{% 25 &
v AT EE AL body weight o M {H {7 UE (& A5 248 (% 5k S WE — {E
PTWI » 5t with 50 {f per cent allocation to drinking
water o Mff and then REF]H—{EHn I HER 5 > 5 AT EEEE 5
EFHEUK 0.75 2 - F et HBEL & A 10 @5 o Frlal
RAF—EISFEANHIREL body weight K&t IREEAT 25 0T » A
SRBARE AT ZAMEAE PTWI BI{5 (e el {18 [ At 18 ol {1 48 RIlE S B R e —
(&l 775 ERE - IR IEZ G e -

DA B - B RLA — E B o wE D (& R R U E 1 A A i (E

application o 73 W58 A L 8w B 70 5 EE E sl Je e /K - It
BRI IK SR 5 A N AT RE (R S el 2 e T o o O o {1 A neR A O R
U A T e (B AR A & P M (E s BB > BRI E Y
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] -

PIRITAD > BR A AET A N [E 0 AR I B K EE - A

R G EE (R KA ) A AREE & 5k B ZI5A /K BIZIER - B0 (RKA W (5 B & E
R B W A S o W — {1 SO R 1 B 5K B B B =
/K B R R M R ] b 5 - ELoh A —THER(E P A& - 5t i {2 R 2 =
L BB — T P W - w7 ARED H K S EEERE - DIk
[ A KIS R - tHE 2% 2016 4 1 A 3 9% - I EF 5L
a o B o BEBE E AR H v AR = F U (B F - R SR
EN - SZERHE P AR B S F KT ~ PR R AR EGE R S
AR BRI ZEE & - 5L RIZIGE 7Kg -

$F 0 BB o P 554 b — {18l w6 (2] A8 [ (s ol (8] - - R By TRt 4 BR s - - T IR
HAF R ME(E test > BMATT R AR BB KIS test » FTEE(F il o
flush to 3 minutes B test - IFEH P B —(E{F legitimate
EEREFE &L > BU(REEIT flush If 2 to 3 minutes Z1%& > {RIEIEE
7% —% > Btk after IREHE{E compliance Mifl] flushing
2% > R EATRHEKEGZL o B S > &M first draw
B2 — X o IRFELEEF IR - (€ — Ve — 7 LR R B - RO
e i{E flush for 2 to 3 minutes 1% » (&R EFH % —
KUE{E first draw {#l sample » HR{E{EF - DIREIREE ?

PECE MR EEMEZ B gD o i HKIR(E R s T AR

Aefid > IE(H B —FEHIEE - 25 —F& > Femt Ol composite proportional
sample > B E &I proportional sampling ; &6 _fE--E & T
Jr4H proportional sampling R - BLAF G ME (E (= 8L = 1 7K
FEDH S — R pl R 2% > MBS — XA /KEERER (5 ol (i 7K o &
water tap HIRELER{Z B teed —E4 H EWl{E proportional
sampler WS » A& FE over —(EEFF > AR EMWH(E sample L
MR EEGEEEFREATEERGIB say AT 10 f5C
AR IEE > e — & 5 —(E ELER B EAL - T ZHHARIE R research ]
Pk g HEEWE L REEZEE—EEFF » RiiELR -

M 5598 —F& 7575 g Fe Bt Al fully flushed: fully flushed
MR T 77 BE{&ME{E 7Kt after prolonged sampling for at least
—{&l plumbing volume - {RIcH&EME{E /K HE X EBEE > VEMEBL(R fully
flushed BEJ57£ -

A5 — 1 J77% » Bk {E RDT ®fJ7% > random daytime
sampling > MHIUE{E random daytime sampling Fi{%Ms T{E%EH
T~ TAEWEEEFE > Mi{{E water sampler EE —1 property i[5S #
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{E 7Ky > [EREETE S £lush - b EIZIBE 7KWt 18 - e (il i {4 U 4%

random daytime sample °

M fhH —FfEE I fixed stagnation sample : [ff fixed
stagnation sample {EFt {4 4c flush UE{f system » B[l {4
prolonged flushing Wifll system » PR HE 2 MA ) 7K 45 B o o {1
K24 » say for —fffl certain period of time » fHU{&7S
EsEsE - 1% - B E EHW > lE— Ml fixed stagnation

sample °

HAN o R UEE TR > (2 first-draw sample > UE{#
sample FLAFHTE RO ENIEM 2 AT > BEHEEE /K HEIER0EE - sh(E 58 20k
(%05 0] DL - -BIHRE R K52 28 F 78 F > B (E /Kig R IE 158 - g
@5t % first-draw sample » [EELARF S5 — =2 MEE% - 5L

4 first-draw sample °

M I AEEZ B M RE - 55 R o (& 7K it R /KL 2 &
HE (&I variable B » {44%F depends on —M] factor » FUE (%
IR > BIARMEE plumping material o pRAEHLF R o
water composition: {R{E/KHE{E /KE AT composition make
in {# pH~ hardness & AHEHA I orthophosphate ] 1%
HAMA A 0 Mi{H water composition °

A — AT ERE T > #L{AM & consumer behaviour
WA I B 52 3 R 2 48 R OK o [F) 88 /K (A R BE 2 7K e > BT (% {0 1
flow rate » #E£8Z 7K - Wy WEE LA 22 #0 & &2 2 SV /K3t - ol (E &

KES = -

Fr A e i8 first-draw sample » BRIFORAE (E A H A [E BEF
% Bl {4 # first-draw sample - B {4 2% (& ¥ fir — 7% & (&
first-draw sample> o2 0] LA LLECME > FE#E A DL consistent >
otherwise » /RN result fEARIET]DLIF objectively MHEE
interpret F|3ETEIE—{E/KHHEH DR T B AR E Lt K A S E e &
pri o ATLAFRBREfE ZEHE—E flush sample > FZE make sure fB
i & KR 2B i inside service WEEF{E - 208 A H A W
confounding B} factors » EYI{E AR AJAER —M particulate
B A I 5 R W T e A A IR ufl R e ol {1 K i B A S B
R > O e w5 & Bl WE {18 K Bt A5 AR M (= 2% e R K & g -
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M 1 R el 20 SR Fe B8 U2 [l £lush sample Z1& > A& —H
first-draw sample » HEREFSERGAKRE - RHEIRH U -FIE
BIF&EE o AHAZEWIGEME{E flush sample E&(REE » KE
HLEEE—(F first-draw sample > IEESKRICESHE 10 FRE
P N H#E—fE flush sample > EHRGER > EEHEE(F > EEH&
IE@r change F|Mf{#E conclusion of WH{EEE testing @ BMAIE(HE
HICELE A -

DA e PR —EFEE R RAREEKGFHRETE wsp o (REK 2
4 o

CPETA &M WSP gD report to fRK o REK Y Mifk. ..

PIRE B o wsP REZEE kel —EREREEEE 0 M

BEBT 1% BEUEMEBER > el practice fk okay ' HEBREA
& authorise W} - FRUHIEMILE T Il E (A B 48 L g AT - BlEHE
HEFM(EE B > regional ®f wsP - [5] 35 0 (& 3 B 0L i
divisional Wf WSP o 55 = Ja& MY ik =T A5 % M iy L o oy [5] 55 > Bl

AIEEAIEE EE AT - I (E wsp » HE(HA BIGHIETEEE (% > Tt
f%H —{fl working group » B4R BZEEEEL - RIBREA BN
—& > EF—EEEKAKREDEWES hazards  Ig{H risk H%
K ATt % 7 2 A [ AR SRS BRI {% contribution ¢

A o FAERM R o Ul & E (E wsp (R % F| connection

point > ...

R e

MR > IRE R HRHIETUE(E wsP K% connection point Wf
p s > AT a2 MR wSP H#EF] X consumer. ..

WSP IE{%# (45 %] connection point BE » K B{RE H --JREDHH
#AR{E general plan MfiE {4 goes beyond {R{E§ connection
point Ef o

ek ¢ Mi{E % by monitoring - Wi{E{% by. ..
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DI RBR WS o W A Y O 2

TRE R R

X

[

g

R -

HRAERT > BMATRBEAE T 22 B1{4 % individual buildings {477 &
FEHIET > BCEA — % - MGEE KB EWHESR & building
HOBEREGETIL—(E wsp » ERFAERE—EI7m » FHE. ..

DEE BGE DR wsp R SR o BI{ARMERE R IR 2003 A 0 FELAERK

1558 2 S 1t S48 AR 4H 4% 7 R ST S o I e — (E & s o O U (I & S (4t
S HUE (B 55 = hR et 4ot S AR 4B A (BRI AOKE AT > HE
FEGEXRSAHEE wsP B concept  BLE A 2 B0 22 WEE o i £
FEOMAMA IR > FeFR B A F F LS IV (EIH e 5 o oH T R 28
FE & B M {H WHO Iy consultant Bf - HEEE IR - BEEHIET wsp ?
Hemth 5E 27 &K BRI o EMEPEEELEE " 2K 0 (RIEMERE > LR 2 H
H MBHEEE > KE good practice BEHE - A& KHERAHIE/L
07 > [E]# document UF > PRAE(RIEITIH LG L) - HEF - | HKKRK
INERE 2%\ EE WSP. . .

EE  AAREEEEMME > wsP building > EEE LM -

& IR A REEL > e — {8 R - Fmk Bh A BONEMHE Y framework

for drinking water management - [5]3H 4 V5 fE U & F w0y fi - -
EAUf risk management plan ’ Bl{4 in away {E# {4 WSP - {f
HIEREEH A > it HAEE wsp o EBIEEAT A EE wsP {5 A% 2 F 0
ffl distribution system’ RE®E A EWi{# consumer tap Z£H °
Al Fs {E W {E consumer tap ZE [ WH (& B4 wsp » HF s &
paragraph 6.9--E3 section 6.9 WH{[E » [EsEEF(AME(E wsp
typically 5t{4 outside HJ{&M{E water supplier Mi{# role
water supplier Hi{E WSP normally (RIE® extend 7= M {E
building Bf WSP o

M F 7N &R A e A tH o (R B (5 2R g 0 (B EE B 5 240 — 0y oK R
building » 4 office > shopping mall » B¢ & — Y F 7l BE
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X

o

FE

o

+

o

healthcare centre ~ Bf% » (BB EFERNAAE L RKITFH WsP -
R By B mth nf AT E A~ BREHEE A o B B ER A uE [ WE B % o (&
vulnerabilities to Wf{ water safety o IHEEYIR[FEEE [T »
EFEZE%M infection control » EMI/KAgEEEEIGHFEEME - B
Se2 ] DU o IR R 3nt (it fE FE R K H AR & & CEAH KK
HAEAD) o MRARZE S ZEREEK - (B2 SINHEM > HEXRZHFH -
EMEE P EEE W EEISRECE NS EAMEMWEZF sterilise H7K -
ESeml DI -

SyAN—J3 1 > MHOE P e A Y FTRE . .

PIE(R o BEAF o ME(EEEMEMY o R LR wsP (R —{E - - — {7
Nifif WSP for BuildingsWEN ?

%> 7786 -
DRI

Wi (&% Water Safety in Buildings > WiEHFTE. ..

& : {4l > Water Safety in Buildings e

- MEE R ARIE[EEE facilities > MANY WSP FERZ BB -

EFE - BAR o AAIREEE M E S

sy

DB .

ER R REEE -

[

SREREMZ R > BB EFUHHISTE wsp plan BERHE > (REfH 1T %
KB AREZEHAM buildings » #i#EF - Bhei WS - %
F{E i EUE(E wsp ?

IR T E R > HGBE e —% supporting programme °

W DLt & 5% supporting programme ZFE E I 1) buildings
maintain {i] safety of Wi{l drinking water °

- 52 -

Transcript by DTI Corporation Asia, Limited



BKEHEEHAEZR

F 5

EFE

EF

g

201642 H4H

A0 EJE o BT HA AR

B3 o A take [ break Jt > #FIELF ? MER%

1105 13 SR %

EF

11 I 39 sy RIEHCE

t

7K

N LA -
EH A EER OKBE (RUKB(LREATD ) 58 EEM®

A= B [

£15
[

BRJcd > B> HERARZEEG > WAWEEEFA T - &% >

TR — IR > s A BEK S E > (Rt A (B3 connectionpoint
MA{E theory  NF/KEEIEREEEA GG T - MriREEEE A\ LG
A E 2 EHF T LR KB B (E pledge AFTGHETERE B up to

connection point e

R e

KB E G — (P > #i{% up to connection point » KFEE

A 2 REEHIE] up to connection point MH{E Z4E » EI ?

e

! Connection point 2% » §t{&MH{E consumer H EH{%{E agent

IR (T - FRABIR—42EE IR - IRES —BRIRIEEES A5 6 B FE =758
NS 6 BE» 10500 H © C19.1 10500 ° {RUA & 5L G ak 2 K52
94~ 95 L — I A&  BLARF & R4 - “up to the connection
points” » “This pledge has been made practicable as WSD
has full control over its waterworks as empowered under
the WWO. On the other hand, as stipulated in the WWO,
consumers and agents are responsible for the custody,

maintenance and cleaning of the inside service within
the lot boundary.” {RFEZ(]EE 2
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[ g > FARNET B ARIRER — B > BB IE SOG4 o ER/KEE --Mr

[

[

A
=

Lam Ching Man * {E{47K¥% % Customer Services WfmEEE -
¥ 2 AR IR iR —Bh (EEEEE A5 >0 c19.5 > 13486 H 2 C19.5°
13486 > 55 41 Bz - BE 41 B2 (EASEEIKBZBRER --KKBE
A {E system $EELF|—(EH R E AL - SRR Z A > BB
KU S\ A 2 B (B K - EE A — A5 {ksh " The purpose of
the testing of water samples near the connection point
at this juncture was not for identifying the presence
of non-compliant materials in inside service as an end
product test but more to guard against contamination
to the government water supply by the inside service.”
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CRERF EY > MBKEEREGRER CE R 0 NE G IREER
7 PR IR L (R OEE > PR By 40 SR 7 o] 1] 3y 2 i Bl 1] 2147 > SR AR IR R
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<242 N5 2 F|Hi{f waterborne diseases BfgZZ 5 g
B % —(E & KB public health risk fromwater supply point

of view BRHEE -

DIREH  FREA - BlfRIREGEERRER C o BB A HlARREZIHC -
WG 52 BB B A R B (5 FL At <2 B /K B 2R G i /KR B i  (E (R TR IER
e RELEE R RG> B /KBS BUE — (I HURG » BE I Bk - Bl )\ ([d 25 > 54
FHESC IR R L RS A\ R EE = 0 Frag st K B I AE (R EE up
to connection point » E{AE(EEREHE EHi{4 inside service
YRGB 1B (R /K S E — I test B0 TIEBEEREG  HI05 2

P K S E R YR B 1 - (EA — B EWE regulatory mechanism

WEE %A A VK 5 IR 01 25 AR I R (58 FEOEE > (DK 2
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Sh—IE iR 55 [ S5 R I
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A e ik I Ieg 7
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% AAEFEEREIERELE -

[ .. IRERRIE AR IR . .

R G BB BRI R BB (oK BTRLS EN RIE > 50k ?
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U iy - — R K1 (B R AE - A B R IE A IR TR saE - Fr DU A A
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Wik —ME chemist WA | AZEEE - KEEAWEE(LEYE -
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73 LA T EESCET e ecE ARG - BN Y0 = m pr 7 A — Wy L Al
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B STV > SR 7

CATEE R B
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NI

C AR E R FE KB AR - B 7
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LU AT DA R (B b O i oY ] R ] USRI I ] > B o T it e PR O

Fr DA ZE make sure FBHEIRELEEME BRI - B FETW o M4
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PRI AT M material testing WE - Pl E B {AOKE E I EE o
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L (A — 9 R OK (A B0 5 L — Y (B B2 1)) I AE HA R R R e A
PR BKEE RBE (AT —(EEF %L nonitor lEEHC R THE
KB EW B HSZ L — IR testing RATHE ?

BRI T 7T L VR 8 -
L ATIE o U AR 25 BT R DR R TR B o B (iR

KT ENE ME % A AR AR Rt A P IRy SR G 3 R - - — PR [ g
IR BLRIEAF A water sampling WEMRJA - 0ff R U FEE 5k EL R
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BEEEEHA okay WL > THE #L & A iy EI (A (LB BERE B SR KB &
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Okay » Fest BV E 5 HER (5P (E - B B BE AR - st 5500 3257 T8
A FE 8 JH (EMiEE{F “Partially Completed Works -
Materials of Pipe and Pipe Jointing” » BH{E 5 BI{& DL
{6 inspection FiELKEHENE(E jointing EEMIEL - DA AT AL (4
T BI&RATEREVRMEEEIEE » MH{E materials of pipe
jointing » NEEFHE |- 5Bk 01 WFEVE » UHUE B/ 4505 4 R E I b 2

PSRRI H -

4 0 15 MHEIRERED n] LU AR 5 o M BT R AR — R - wE AR
B ek e A Ok 55 Sl (A BE HY — ) sampling > fili 7Kk SRt — g Bl (%
Bl5-mg - JARRERES S 21 H - RIS A Bt - =0 A 0 B
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DIE o

R EEAERE > MGEEARBAEERE T AEM sample 0 fA
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WE - /NS UE(E 8 H &7 - SLEER W R AR IR L E A - SRR E R
W 2 F DA AR - UE - /N E LA — (B E R - AR ? E 1k
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Do WE{E Ay EEEEUE -
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D% o WA FR B O continuous online monitoring Bf - MK {%

I ST 5% M . .
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D IEEE o

Do DRUR IR I e el W (S R O

gl
g3
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treatment plant > MFEEATAE Sl — ~ WAL - S5 5h—m)
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L - AR EE G (& 2

E R T8

i Random B} - fREEFEEE 41 B » “treated water samples are taken
at scheduled frequencies from 40 strategic fixed
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reservoirs, 3 cross harbor mains, 9 accessible
connection points and 18 fixed consumer taps”:EgUlIE

o g —IIHALEE treated water samples #EE, » A E 0L
Uk ol 75 S L o (ROREF ?

& Tk -

R . fk 2014 & 2015 fREE“more than 250 pairs of treated water
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Bk ?

Pk
I S LRI A DR L T A 2 B S5 UG 2
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A A 7K Za 4 B A B - o (] $5 98 2RI %El source water HFT >
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R o HE KR ESLE % plumbing system EEA » ArDAAR L
G (E treatment plant B[R R > MH HEE (% AL 7> — (& M 5 8E
metal-by-metal BE53HT > B0 2

R — T > el treated water B} analysis BEHIY 0 &
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& if] ' i ing i pli ith ME{E WHO
BE guidelines W o

DI o
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APl leachable HIREEH > F7IHZS 5, leach HIE -

D LN reduced plumbosolvency @ &BRIF ? Bl{4< F{E - -B[]{444

Z W .

A
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AWERK > M RURF R HE VA m g Koy > HEERLE
ru] LLsE 2 e i AR (A BB ek > FRHTEE AT ?

PREGE R /D o UR TR pH o WE MK Rt I (S B T o R

M pH ...

b RN (EAE 7

.. % 6.5 [EMi{EEEL] 1lead B compound Bf solubility » HJAE
fEZE%F] 100 { micrograms per litre o 15 F i /Kt oH
FAFLE say 8.5 EREHH(E solubility EL&&&H A DURR 1% » &
F] 10 {fl micrograms per litre o fy DAFk Mt & 0 {5 & 7K 6L L g
S HiV G/ EEEahM: » S5 leach HEBREEE (A minimum -

DM RS EMESE £ leach ?
PRERITUREEZ A -
FPATUARRIRERS o BRI R B ReER (GG W R (E pH HEEF DD

st /KRR LRSS (R T RE(R 2 2

AR
DRI 15 IREEEE 52 B N R AFEEIEL{A N L1 the materials

used in the inside service are in compliance with BS

specifications, it is expected that the risk of heavy
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metals (including lead) leaching from the materials
into the treated water (with the said set pH value)
should be low and should pose minimal threat to water
quality. According to 3/3/2 of WHO’s publication
‘Chemical Safety of Drinking-water: Assessing
Priorities for Risk Management’, it suggests that,
unless there is strong evidence, inclusion of those

chemicals in drinking-water monitoring programmes is

not justified.” FR{EIREEMART( 4 w2 Bk vl (o BE s -

IRFE{RELEEYIn any event, the document ... advocates,
that the approach to monitoring and management is
preferably through control of materials.
Contamination caused by poor quality materials is best
controlled through applying specifications governing
the composition of the materials ...” Ffi{E—{F4 - UE
JEE A% PR EE 5 B UR B ET 38 > WL 15 B (5 75 25 W {180 5 252 7l {2 i AR 5 i
EETF > MHBEBEEFIKARGEYIE - 58 5 R4 18 0 i 12 0 &
e 7K S o S5 il B > VR K R BG N /KB 1A 7T Y TS JE B4 £ A R EE
J& o ARDK 7 WEE R A K% 2 (E 5 &2 - Wi {E philosophy @ ¥ ?

SF ) o IRAEE R E B — B 0 SRS | A o ([ tH & o {E N Chemical
safety of drinking-water”MH{E SC{F o REE—BF C19.1 » 5§
10581 H -

URBFR B e dt R 10581 > 2.4.4 > WHFEFL A8 o “The
presence of lead in drinking-water can cause server
health effects and is primarily consequence of the use
of lead plumbing and lead-containing metal fittings
in buildings. Although lead may be present in source
waters, this is unusual except in some mining areas.
Generally, lead is not a high priority for routine
monitoring programmes because of the variability from
building to building, but possible risks posed by lead
in drinking-water should be assessed in localities
where lead has been extensively used in plumbing
materials, particularly if the water supplied 1is

corrosive or is likely to dissolve lead.”
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[ 15 o IREBEE 3.3.2°3.3.2> 4 10589 H > UB/E st A IREEEE A 5
EHATEES A part BEE > 3.3.2 o RI{RUE(E G OR(E 55 A fE 5=
HEEASIEL -

E ke

] ¢ ME— part W - UE— part BUME(FRIF(Ra#SL > TE— part BL{REI(REE
G BE4RREE  UE— part 3.3.2 0 IRESBILPRIEE - BERE
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3.3.3 JHMfifZ - {E¥EEE " Unless there is strong evidence that
particular chemicals are currently found or will be
found in the near future, at levels that may compromise
the health of a significant proportion of the
population, the inclusion of those chemicals in
drinking-water monitoring programmes is not justified,
particularly where resources are limited. It is often
more effective to maintain an ongoing programme of

pollution control and risk assessment 1n the
catchment.” WEFER (R IRFTSENE 3.3. 2 WH{EITE - . ..

ke
o HR 2 4 BOEERIIREEES 1064210642 H > PHEMHE - “Lead

can also be present if lead solder is used 1in the
installation of copper piping. A control measure in
this case would normally be to avoid the use of lead

solders for applications involving drinking-water.”

R EE] > {RBR ? BiERE] 10642 9

Pk RE

ik 8.5 ¥ ERIESIH AR o IR RLE ?

Pk RE

! “Lead can also be present”{R & F|§ ?
D IE o

D MR DAR 4B 4E R % < > {4 PVC plastic pipe is also widely

used in distribution systems. Lead has been used as
a stabilizer in unplasticized PVC pipe”zE#0LEH - 5L
% PVC pipe We —{@l content » E—EXHE LA —4 - Lk
“chemical monitoring of drinking-water is not normally
considered to be appropriate and the most suitable
method of management is by product specification, as
indicated above for other materials.”#fiZRIE— E FL{&N4%
aff PVC pipe B} context 5 - M{E{RIUE — B (B Fir 58 58 LD (5 IE 12 3%
5 7KL - - Bl 7K 2 mond tor » 1 {5 i (5 B v &2 422 1) FH R0t -
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TREREF > IR B2 2

P RE -

i B AERERES 698010698 - fxJEMHE “Lead” » “Lead is widely

dispersed in the environment, occurring in a variety
0of sedimentary rocks, and 1in felsic igneous and
metamorphic rocks”ZE U IEEE - IR{FHEEMHE » “When found in
drinking-water, lead usually arises from lead pipes
and lead solder, mostly from plumbing in buildings.
Monitoring is quite difficult and requires samples to
be taken at the tap. Assessing the presence of lead
pipes, or the ability of the water to dissolve lead,
are the most appropriate management approaches.

Monitoring is only considered if significant resources
are available.” IH{REFIE—EF ?

Pk RE
ARPRDREE B W A FREE S IR ME N B s o HOE H (R B KB B B2 R T

EEEIE 7

FEAR b A% B0 5 [E 3 0t 8E 52 0% (R — 20 0 1 3 TR 50 8 A KK B B ofi] {1
bundle Mf{# WHO Mi{E Cc2/1347 -

R R R (E guideline > (RBK?

D % WwHO 2011 -

R Bo (R

DREE SR A > UE AW (R —M) supporting document BRI -
R 5o WE R

C M B E 8.5.4 M{E » “Chemicals used in water treatment

”

or from materials in contact with drinking-water...

1347 0 (ROR{REE ?
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[

11347 -

st S -

A —EERET] 0 “Other chemicals”MiaHifEIfE -
‘&% IR E] > “such as lead or copper” {4 °
R o FTEE

Pk

DI EE— RS EE 0 PR — B o BIMARIERE M {E Y Some chemicals used

in water treatment (e.g. aluminium) "WHEIER; - “Many of
these additives, both direct and indirect or
unintentional, are components of ©processes for
producing safe drinking-water. The approach to

monitoring and management 1is preferably through
control of the material or chemical.” HHIEEJRE{&ET &

o o Ze A EEe o HIABIARE K% rely on material control
rather than on —{f end product testing -

{EAR UL TEFEER AR EL Y — (R 5% » Hh{% material control g—{#
MO GERL - B 2

bR A F U {E I -

DR > BRI ERIE(E R > BIMAREEW SR material control o Hlf&

FEAR | BE S22 W (A i (I /K ol S5 fil 7K 5 monitor BRI BEGAE R L H
M - FEHHEAR resource BRI E AT AE » (RORIE(E (G —(EFE 2

D JemZE balance M{E cost [F benefit o {RA] U4 25 /K B 4 2%

W7 AEARIRAZPREE M (& proportional Bf benefit » FKBZH &
UE A W > & R I (R SR WEER By o BT DL ER W A B 5T B B water
sampling [F# testing > HE % EIE(EEFEEERE -

D H o —{E E R > S ARME{E alternative > ME{[E 554N {[E B 5%

AT (5 5 e 1 5t 2 O S 22 o i R R0 > A K — {1 A5 S5 et B 2 2

LB E B RE S B B IR RIR A R - A EHRAR -
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HH > REGEAER > EEHRGHRE--ERAE - WNAEYHEZEME part
LB RIREE > RIS (R & 5 (B /KRR I o M (E O B (5 S 18 2 B e
HRATR MR PR B ZE WA E break down WeWksh » HH 5 (R S L B
AVARE ST

CEk o BEEREFS TGS KEA B - P R R VE (6 &1 & A R
Do AR FEEE S o SRR e A BE Z AT B A TR A - - Rt i 4

IE I P A ] Q'Z?ﬂ%ﬁD%ﬂE{lﬁiEﬁ BRIt (et B P 2 > A
R ERTEE] > EARFAMAT NS ELEs - Ml & 5| 2 m s Bl A 3R
We {8l R - DR Ry Z /T N Ba 9% > 1R I SUAT ASERE - HEk R . . .

cEeMERE S SN T N B 9% N Ry IR a4% 8 — (8 1P [F] AP BEHIREMRE - . . .

DERPEAR > FMHEE -

IR L

Do PRI EE Ot o IR 7
D > P SEAR(E A L (A AP WA (RS B e E TH R R (5 P o g

UEE IS > AU I RE Sy 55 UE (5 O 0 B 2 A ok R S B UR A I > T R It B 8
%—Jg » Bt W EHI{4H super in post on {EBfi{ operation
HE -

EEHOREEFIREEEE - SCEFRERMETEIR - 482 ML EEEE
JRIR - e ] {35 15 2K B S » I WL K 0 FH W (18] i 58 1% 2K FH Fh 7K Bk 1L UE
—{[# approach > JRENFEIDANHEE » DMl invalidated £ - [E]IE[H]

& 9
IS

Pk MR RS KE 21 o MR I AU E S E e -

Ry B AE [ risk EEEE A DI IRTES - BIARIER 5K -

PARMESS K B 2 % o IREREE SR 2 e R B < o I UE — {18 A (A ol IR R

AN EHEEAFES > 2015 F2k A UE > 5k
connecting point [E inside service EAEE: » i ?

ke
D o P P & [E RS — R R AT SO B Z R IR > (AR IRESE
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o o ABHIR B EE T 2 AT > BIREESK B A 2 AT - Fent S A5/
(6 2% LA R BB RE R (& - B iR " e Ye(E s EE o o
B P BN i B o D A O IR I Al e 7T SRR H AR 7 2 i 3 ot of
connecting point > FUMEZURHIIE - BIARIRREZH Z AT > Hul
fife > o v o A — KA LR LR (E 28 S0 2

@

b BI{RBE 4R I 3 -

L IE s I o

! A& {# connecting point WaHIJE - B 2

ko I

IR S R o R IR G R A (E TR (E & o R

T E S A

PIEfRE O MERARERERZA > EM. ..
R S 2 A

- fEHET -

DR S o BRI EEEE - WIEAEE—E manhole MHAE » BI{A4E

ZARAKHD > KRETHZ AT > FLHAMEE 5E A #T connecting point WEfH
77 0 W E K SR S E S8 2

Ly

DI .
DA DAMEE HEAEBIES] inside service EHEBIKE - ¥ ?
D B IE(4 23 Ey inside service e

PR IR o R R R B S A o B AR ERIE (R R o DRR IR iR

g > ARZBRMEE EE. ..

: Roof tanke

: Roof tank:’ Bl{&/FRE E roof tank: roof tank Fif[m % °
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vertically [A % - BUERLG TR — 0 > lE il x
BIUE 7

L
bR T 2 3% R L P RE R LA A R WEAR o BSURE 7 Uk RIHE K Bl A T

% F e & S IR LR IE (A 2R B Rl — R s 7

DR Tl [F] B A e K o M IR R EIMA(E roof tank (RiRME

Fgt o [FHEME sump tank JRERE E FI T

Dk oo W AT DU SRR R A B o m] DUMH RS o mRIE AR BY R B K AR

up-link MR > AT0E AT DA R 2

PEIRE O AL TR > wER _EKE o (B2 BIE g s s o (B

25 8 B — I B AU 4 ductile iron

tductile iron - DI pipe ° Iffr DARRED (A WE & 8 i RHARERE B &

WARE 2

CEEZIET E A SRR R -
DR o (R o AT8E o MH AT DUk T E R DA R o wE (AR & Z K E R

JKHEEEE > Bl{473 145 connecting point M{E » 5t EMH T EykE
AT 0 14 detect FEZ(ER B 22 8 37 [ 2K S5 7K 25 {48 M 0y = £ 18k 0
o [FEIEEE ?

bR SR B 7 T oA 1 . .

DEH o B HBE RS b E 28 R R T 54 2 B AT (R EE

T B B\ 2 8 (RORIERZ BR 2 0 EAE N R IRER B B
117 2 166 A B B - AT (A & BRI 2 s L IR 2

P PGS HE A DA R AR (ERE L 0 N EIER —(E case » IWIEA DIgk

& 338 - (B 26 R - (RACHY -

 Blf& 4% (E connecting point MiE R > FERFHL ?

: 4 connecting--ME{40f4 connecting point : {404 inside

service °
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R FelE(4: inside service » IALEESNKEES 47 -
EWMES. ..
M $h/KEFE AR - KB EWIF5E connecting point » ¥ ?

& WERIRFTECEE 0 fESZ connection point [EZARTTE o {40k {[H

connection point Z{% °

f % o BT DAF B 2220 B > om0 B o $KE RS RT - KB FE
approach ;${48i connecting point *» fEf&—1f precondition
for Zft/K ?

B o 2002 FEF 2012 F 0 I EIFHER connection
point » 2012 F. ..

[ ko BIEENEEFLR ZA0 0 Bl 2012 F2HRZAT 0 ...
&R 1788 -

9 ...%f4 connection point §E/\f& parameters ?
ke

B 2012 FEEE o E R B SRS B B o O Lt o
EECE o B TR %R (550U parameters (FR—(HEHIE
PR T 2

& HIE inside service » #&M4/)\fH parameters °

R (5o BEEH M inside service {&BKIY ? IE{4—1f precondition ?

ke
R {E & —{# precondition ?
B R TMEEE > Ue(E o R AR > IREEIRFH I cs BE[EE -
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g

DAF M A o MIMAEERME NEFFHEZR - BiEE inside

service ?

D g o

koo FHARER down-link o TE {RERIE T i Al 2 0 Y $EEE 7

D IRERERZAAERMH(E consumer taps WEFERZ o

! Consumer taps ?

D g o

D RIREE AR (L E NES RS ERT > WRIRMAE connection point I

[ > FREIRERESL > &) detect EBEFEIHFEUH part A& 8 » B0 2

L AT DA > K.
PR B A L PR A AE dlown-1ink B0 (T A AR B 6 5 B

SRR > {RIF(RMk connection point WAMEER - (RERIEE] - ¥
Ui 7 [E] R 2

e

D 2012 FFE 2 1% 0 WMRAFE M inside service » YR AEE A EWH

Mt > 4 SRR PR R BR B B - L S IR E] - A0 R R B e O e
(=) = 2

Do UEME . .
FPEE Y

L. EHE
PAWE 2
DI

D BIMRIR random EAR o HIAIR-- R (AA & 8 B AR EEEE - IR0k 2012

F71% > HREEM inside service  FTlAt AT o ERT] > B0 ?
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DR DA R

DR o FAEIRES R IR EEEE AN ik EE 10516 o fRMEEE AfHEEE 10516 H o
footnote 7 {REFFHIMEE » {f footnote » HF|M ? 10516 H
footnote » FLF( ?

A

D > JRUEE ELEE Y To put the matter in context, the water
sampling and tests involving WSD in relation to inside
service are as follows: ...” IH{REEE (2)fHfE > “For newly
constructed inside service: (a) (before 2012) water
samples were taken for testing near connection point
as a prerequisite for effecting water supply”  El{4
i 2012 FEZH] > HiMk connection point WS SR /\fES 8 - 5%
S )1 -

“(b) (from 2012 to 2015) water samples were taken
for testing near connection point (8 parameters) as
a prerequisite for effecting water supply; ...” > f
{455 precondition & {44 connection point &g /\f& » HNiE 5
% R {£ &5 “...after effecting water supply, water
samples were taken from inside service within building
(8 parameters as a recommendation to LP/AP) for
checking the effectiveness of cleansing and

disinfection.”

FiLLE: inside service: /\{] parameters IE{&—{F 1%
RERAE N » JBoK o EEEE ? /REEEL -

FIE AR o A E - - B AR AR — e R KB (E APEME{E inside service

RS AT DU 2 e e -
Pk B S R DAR(E tap FREBHE]KER ?
4 o
DI EARIREM R recommend (EZ & A HEERER - RIKEF ? BIR(E. . .
PIRER AR RBEE IR o EZ R
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P RIMAREMEFE LR > THRENT M sanctions > {REFFWEKE - /17T

—fE AT LL cut FE - ABK ?

PR WESWMR A A - -G - Ve E AR cs BiFEE > B

. ..

b BIAR MRS A T RE & ERRL TR > (ROK ?
DR o TEE -
ke INRMIST AR - (R > N B Mo B ERsi HE R —

recommended #f sample from inside service FLIE{&—{E

ARIEEEL > A @ IRRSIEMEZ AHEE . . .

D LERUSE -

. EEERUF M) o fRUREF ?

A% o

DAF o P DATRI S A - - e I et SR S AR AT (A E 0 BIfAGE inside

service FEERIE/\E28 > HEE (% recommend BELE > BB TR ] -
M IR Bl (% 58 H & KB & — B B 4&005 & G — sm & o 58 ok (E
connecting point USSR /\(HZ MY - 41 (I REE - WG
DAMH &g o SRR KBRS £ 2 AT » 2 Fr DABL R /K% B B /K E B
— {[& 58 1 - - B & 5K B g8 & B K ¥ > KA E A 1 random
sampling 0 J& OEfIEE0NY - G It O Ji S o Ay > R 0t o o o) 2 B /K ik o &2
A DUKIE— part » {6 fEATE R IEFOF G AT B8 - MERE
FK %7345 connection point » BJEET] DAMHEE ?

D ERIE AR R A A E

DPE R o S B IR 2 A BEE R AR R — BE A WU BRI S UE

4 connection point WHE ? | FHLIRBIELE &G > FRAEEEE
B IR connection point WiEEIEATTIHTEE » TR RE
¥ 2

RRER EE N R A R MR o fR0E W] DA RS E A e - L L
DI AR o BT 55 ISR A T A ] A (A DR Ry i Y B VA e
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PR o B ETE o BRI E R E H o 5% N R
wL AR (R R (- HAEEEE > AR E HIREAF AR
J\# > {RMz{E connection point HIEERIE A /TG - #HERIETIH M
Whe — - Wff it Mk FEE PR W 5 s R KR S Ui > () e 2

I
: {RRF 2
B -

FE R N SR R R R A Ry Bl L > i P IR Ry R B /B > B [ S fef

Bfs (i connect--;3{48 connection point » ¥flf ?

DI ) FEMF % apply to Mi{E connection point M {EHHE -

P o B R TR 2R 0 R A TR AT R e N [ B R T KB E (R

o] g APk ET AR BRI inside service » JFERGAEUEEEE T -
B0 2 R Ak FREE o

P BB Ve (E R R Cs My [EIE -

PEE T e

P UEAE (5B R E B R KE ERE S » B (RTELE -

PUF o okay o 150 I XRIF--MH BRGS0 okay 0 TRERIFHARI IR /KE KL

[ 7

P
AF > okay o TRl Sk E IR B Y SR VU Oy s B o BERROKE L.

FfR e

. sampling probable MifE o FAE{RHEE —Bp HETEEFZEAE » 2011
U ASE E > (R 2 DO {7y 58 A (L GEI R 25 11 BESE M0 A 48 - Tl S0 B 2011
U {73 08F tH & 52 > bundle C2 > tab 17 » 1258 o {REFEEE— — ——fRIEE
s A\ HEEE ZE T 0 B KR M A HEE @MY guidance value>
B4 4% % (H=Z7E per litre » HEGEEN —EE assumption »
H—Eas - H0EE ? PABIRES —BF A actual ME{E RS > actual
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U {18 11 s W 8 R - LB RLiR 1337 H - 1337 H - {RHiE REHA
{0 ffi " Default assumptions” » HIEHF]|?

&

R UREE N BLEE B E BT 0 MEMY guidance values A7 Ak U {E

assumption EE{RMENE — R I > 0 2

& o

D E{E AU "Default assumptions” ° {EEE“"There is variation

in both the volume of water consumed daily and the body
weight of consumer.” [RRHIAE{E ARRERERE - GKELE T X
UE[E] - AT AN —(E&UE - Fraf 25 per litre BLEAN IR —
{# hypothetical person » ¥flji ?

DGR IR R AR R 0

o

DO - - R EE B o (RIRIR 2 SR . .
P RIE R 0 B RIS EIREESS -

! Okay °

P MK (5 general -

: General B guideline value ?
BB R 1 A8 [F] IREE 0 . .

: Guideline value 1% ©

L CRABIER

N
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il © Guideline EE FE{2H{# default assumption °
B A7H -

M SRR —ERE A (EFHEKW 1itre /K > Mi{REREE—E B F
NIt EEE (4 60 {f kilograms » FLHEM] guidance value » 4%%%
fZ 5% per litre BI/KELZ 2WMHE > FHAREENIE—E default

assumption ?
% ¢ B -
[ EREHE
&g o

[ B o WHIRRIRES - ORI+ pE - 5 F RS > wihEE R H H EGE R
EEKER FERZ ARG & 50 > N R RAEIB R — B T3k - (RUREF 2 B0 7

&R, ..

] : & blunt /b/b o GEGHUE/D/D > (RBREF 2

&+ G R AT DA G -

[ 0 A PnE g I g

%A B M E % lifetine IR day zero REICTFREIAT DL -
B Mk 4F o ) IRAEIREEE > WHUEEE ARG — AT default

assumption ?
E itk

[ LA R ik —{# default assumption BfEE » L —EHRAMW case
by case fRE X% adjust » Hf ? R g R -FE—EERSERT @ K
% apply WE{EFTEE default Bf assumption EARIEHEES NIE—
TEYRE - IR R RAE A R R B R DR apply UE(E
default B} assumption Mg » ¥ ?

% {2 > Wg{fl default assumption > (¥ I &% @& UE —{E wHO
Guidelines » HE {4 —{f scientific point of departure
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e INEIREC . - .
[ SRR o SRS -

5 e HIERE CEFMET o TR REEWAEETEEA 60 &4
g R (B B 70 AFF - ...

- T E kA -

Lo CIHARTDAE A - - BB IR T DAL ®E default assumption A
IE/RMEE guideline value °

M % o SUE MG - WRMEERINEGEE  EM(REFE—TE category
B AAZRHEF B risky BE > 0F 0] GE Fe M {E default assumption * K
Bf % 2= > {4 > “In some cases, the guideline value is based
on children...” » H |l ?

ke

fif ©: “... where they are considered to be particularly

vulnerable to a particular substance.” {4&BE?
=5

] : “In this event, a default intake of 1 litre ...”0E{dH
L1 E(%R 2 NS FER/ DK -

”

fif : ... is assumed for a body weight of 10 kilograms ...
N #&my > ... where the most vulnerable group is
considered to be bottle-fed infants, an intake of 0.75

litre is assumed for a body weight of 5 kilograms.”

B
SRR
=35 8

i AT A E IR EE default assumption  HEEZFIH—(&
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[

A
=

AR AT > Bh (ks (RMH AR 8 risky category of people
PR EIISE » A0SR I BIAIES (F (518 risky group WEEE - OH {0
fERE% 5k ol IR B s — BB P E 10 B kg > HIGIMEE value {H
derived H{#® » Ftf4 base on —f{f 10 kg EEFMERF » & HEx%%
%M Litre DfEtHIIR » HimE 2

R B R R — - -B{4 % derived —{ifl guideline value ’ {R—

TEEHHE(E basis » /R base on 7% derived WE{H guideline
value ° IE{H§ default assumption Ht&E & Fut§E » (B UE {4
guideline values A & M chemical {4 A My -- B % F 1
vulnerable groups * FMiIEN] risky groups °

: Vulnerable groups '’ {4 °

! Vulnerable groups ° HHELFEZHMH{EH default assumption &

derived [} -

e WHRTDAHE R RAREYR > IR X SRR IR AIE R

Bkl X (EME{E guideline value (4% derived ¥ » {RAFD—
JE % apply B AMA{E default assumption @ {REEES N TR IE(H
PyktiE{E vulnerable group (Rt.8f » IREAEES - HEHE -
¥R 2

AR o EAIRINED R TIRUMEM) scientific data R EHTE > £&F

B H—M human study > animal study ’ ZR1& K502 M —1{E
B4 FrEE M derivation { process o

HHE o HHIRBI{REEIE 7] LU E 10 micrograms » #L— V) > #hahik
I % - - SE R T — [ EE - Seh e B E AR 25 > NASR
st o IREHE NEME{E vulnerable group (RiE(H > HIRES
BN EWEERE HEEMBERGER > WEMEME—(E point of
departure - {RE5 G0 (&3 7 EEE £ - A5 - E1E - B 7

L o

DT o REAES 1447 H o 1447 H o B —{f-- 1447 H - 1447 H=E

M --FEZ S 1446 0 BB > 1446 - {4 > 1446 HILH - 1446 H ]
WA - IREL LA “Lead” o LW ?

PR
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il : fE{f4 —{# provisional guideline value °® “Provisional
guideline value”# {4 0.01 milligrams per litre - Hl{%&
80/ 10 micrograms per litre» HZF|?

ke

flif * “The guideline value is provisional on the basis of
treatment performance and analytical achievability.”
okay o P M) & 1812 [E /ReE - (H AT 22 i S 22 [F IR sk Ay s - We (&
10 micrograms per litre - gEWE(R— il HI Frad (R oE Ll A4
VR P JEE S L AR e — [ Y fE

S IEEE

[ - IEEE 7

K [[E o
M : Okay o BIMRIRE 1SVl 5 FH — 18 & 5E RSB 5 R 2

BN EEESE - ERREGR 2011 4£ > wHO 2011 FF{ESEL
. provisional - 0% 2004 4 B WHO Guidelines for
Drinking-water Quality {EME{EIAGAHEL 10 {f micrograms
per litre WE{H 10 {f micrograms per litre BifE derived
HE > 5i{4 base on FUUBESCIREERE default assumption ° Ef
“—1{& 5 N7 infant » & —H consume 0.75 AFFEE/K » B0
S — {EE B g R S B ol (B R 4H 4% > B (Bl provisional
tolerable weekly intake > 25 {fl micrograms per
kilograms body weight HHE » FH I 50 {& per cent [
allocation to drinking-water MHfEEEFHE > [EHE{E cv--
EHFEE GV (A2 TDI > tolerable daily intake 3E{# body
weight ZEMH(E F Bt allocation » Hl{f4 allocation to

drinking-water derived
fif ©: 50 per cent’» 50 per cent -

% ... by Mi{i§l volume of water consumed ’ and then {EE}H 1 >

HBECH#EE » K% 11 (H{R#{E rounded down Hifh to —{i
significant figures > [E{4 > to Wifl significant figures

10 (BRI - IE—({EIH I} pro --Bl{A 2 ISt &% guideline
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value » HEFZLHIE(E guideline value {4 applicable and
equally protective for all age groups of the
population: equally protective o lHELfE{ENA 2011 FFTIENE
@ -- B0 {4 ¥ e (@l guideline value L fff provisional
guideline value Ft[AN A FAO M {E K H4H 4% 2 A PTWI is no
longer protective I EEFA#EE 25 {f micrograms per litre-

And then tf# designated {E as — {#l provisional
guideline value > FLEARBIIEE treatment R4 » /REF
8t achieve #|—{E lead I} level {&i# 10 - [EIESEIN—TFHE * 5
laboratory {i] capabilities » IEE{&{E{# lab {4 ICP-MS: (B
RS EFIE —EIH® 10 micrograms per litre i {#
analytical requirement - FFDABLEER GV L pcv > {Hik:
{EEf basis of derivation {47785 > Hi o

TRB A AR 1 — {181 i 2 = o 2R e A FE St HH R 1% 73%*?%%“%7%%
Rl AL 585 > Bi{% 10 micrograms (R{ERE Ea& 4 e RlaE&EHE

B IR B UE—1E 10 micrograms it MR IATEMERE B AL AT > 43
AL > R I A 7

C % 2011 7 FHj 0 lead B3R EG—{EIUM threshold chemical »

B —(E P UL 57 - - B HIoh SCRERE > thres

ERPR o —{E PR
DI REIM R (E lead BREELEM—(E . . .

: 77 threshold?

non-threshold [ chemical o

P
DEIMAREEST —(E safe limit » B2 (RAEAELY - BHREECASUEE

PGV HE #f4 health-based -

b P AL g B o (] - — T 2 s AN T E L MR ETE > HARA

C21>18938 H - 18938 - UpfEHLiszE 1993 & - WEfd (AR 1993
WESC {0 fREE] 18938 Wi 0 RLE| ?
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ko RE -

PWE{E 18938 MIRIRIMZWIH » KA F] 18940  {RELIREEECHE > 1983

R B WL % chemical B - (ROKEF » Bl Z BTHRA — {5 WY Al
A AE {50 {8 /D o ngg 2

L o
1 1983--BE{k > 1993 FMA{EMR A GBI VLT % > (REK ?

L o

P DURIEECAR o IR 7 4 o FRBEESEE 18940 > “Lead” o {RIEFILF ?
11894, ..

© 18940 C21 H -

L 4 o

18940 > 18940 » fRAEF] ?

! Okay ©

D {4 Lead” » R RLEH ?

P RE

PR A A B lead WEMF o {REREIR(E 18941 H > P{EMARE > B

“In 1986, JECFA ...” » JECFA FhAMHEZEMRE —@E I Joint
Expert Committee on Food Additives and Contaminants >

fRATE e I 4H 4% 00 7 EIAIEME Committee  HZMBEEH —(HER

N
K o

P o

- “...established aprovisional tolerable weekly intake
(PTWI) for lead of 25 micrograms per kilogram of body
weight (equivalent to 3.5 micrograms per kilogram of
body weight per day) for infants and children on the

basis that lead is a cumulative poison and that there
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”

should be no accumulation of body burden of lead.
RAEELET 8 - “Assuming a 50 per cent allocation to
drinking-water for a 5-kg bottle-fed infant consuming
0.75 litres of drinking-water per day, the
health-based guideline value is 0.01 milligrams per

44

litre (rounded figure).” HFL¥#0IF 10 micrograms per

litre » R EFW ?

D IE o

=

:“As infants are considered to be the most sensitive

subgroup, this guideline value will also be protective
for other age groups.” KR Z|WE ?

CRE -

D o FR{E“Lead is exceptional in that most lead in

drinking-water arises from plumbing in buildings and
the remedy consists principally of removing plumbing
and fittings containing lead. This requires much time
and money, and it is recognized that not all water will
meet the guideline immediately. Meanwhile, all other
practical measures to reduce total exposure to lead,

including corrosion control, should be implemented.”

IRAE] > fRIK 2

P RE -
DA o W RE R I B e A s A (E a6 1H
ke

b HA{E 10 micrograms {REIMREL o FHERMEEE AR 14521

HEf footnote 2 HBAEER| o fRMEEE A fHEEE c19.6 > 14521 H »
footnote 2 o H Ff ?

P RE -

D EARE A B Y The GV was tightened to 10 micrograms per

litre in the 2nd edition of Guidelines published in
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19937 > R ZE Wi ?

%
(R EL B (R A FE SR L (A 0E — (8 > (AROREF 2

DIE o
- MHECBE starting point BEARE] > Bifr 1993 4 > 10 o 4y - Ik

it R E WE ARG 201 1 SR {3 RS- 1447 HoC2- R E] 1447
H--JkWigtaE 1446 fEZ (R - 1446 > UE{E “Lead” - {REF?

D IE o

=

! “Basis of guideline value derivation” - {RFEIERF]?

P RE e

: “"The guideline value was previously based on a JECFA
PTWI, which has since been withdrawn, ...” {5 %0 9

P RE e

{4 - “...and no new PTWI has been established, ..."”H
E2 e

P RE e
“... on the basis that there does not appear to be a

threshold for the key effects of lead. However,
substantial efforts have been made to reduce lead
exposure from a range of sources, including
drinking-water. Because it is extremely difficult to
achieve a lower concentrationby central conditioning,
such as phosphate dosing, the guideline wvalue 1is
maintained at 10 micrograms per litre but is designated
as provisional on the basis of treatment performance
and analytical achievability.” & ZI|U ?

P RE -
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S e ARBE B TH WEE text o WH({EMEFENH part 1447 “Bases on the

dose-response analysis, JECFA estimated that the
previously established PTWI of 25 ug/kg body weight
is associated with a decrease of at least 3 IQ points
in children and an increase in systolic blood pressure
of approximately 3 mmHg in adults. These changes are
important when viewed as a shift in the distribution
of IQ or blood pressure within a population. JECFA
therefore concluded that PTWI could no longer be

considered health protective, and it was withdrawn.”

FE 1] 591 (5 fife R R e 2 717 JECFA Ff tH Ml PTWI 25 micrograms
per kilogram -’ Bl{4 & ARE A 1L --FJ{4 translate K/ 10
microgram per litre WE{f] start of f UE{EH%{H > {4 no longer
considered health protective o Hl{f&sE Z i1 £ DL & 10
micrograms per litre HL{% Wi (& A &8 B Ox & o & — (&
threshold &% » FRUERE - ZHiLA A —HEX 10 micrograms per
litre fT%  HAMREEIE S BTLAEL withdraw UE > UEAE (R IH 5
SR 2

cEatE Al LA E > [N By fR-—{E withdraw WElfg—{EMHEE PTWI - B {4
- - BIMRANRATEE (R - —#r ek PTWI EARRA MG R > N A ESRS
ATREfR O fRiR e - EHAWRIE. . .

D EE{REE 0 0 H—FEE S RE

DO HIRE(REEF 0 HEMAIRYAIR (R translate to WMH{E--HI{AH b EE
I health-based B} guideline values * {RIEARFLIETR] DL --
IEH]HE achievable

PR ARAREEED > (RORIEF - 58P (ol (8 i 05 o (] 22 5 > A B B 0 i

[E] A [E & 2

x e W R IR A B 8 ME > even though R Ifi % A0 £ I
orthophosphates WA M » (E&IE(4 hundred per cent

O ..

achieve F| 10 > achieve F| 10 °
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[ - A AT RE R E S/ NRH B E: > IR achieve £ 10 - Wz — g
BT - R 2 ROKEF 2

B -
A : A 40 PR B O () 10 EEERIRE - B
% AT DL Y -

[ 0 {ROREF 2 (HAMEEHE start of £ IE(RFERHIE > n[gEH 9 HIIENE
2 HIRE > B0 7

& U A PRI D
[ o[RS B 1R P A A o IR AT 7

% ' Okay °

TR 4 R rRREES -

T 1 KPR R R

T4 285 29 SHRIEH:

AN A -

AKBELE A HER OREE (RUKB(EERET) ) 5@ EE
£ 5 A S R ]

e+ o 2 A > Rt B 2 27 i 0 S B B i o iy 2011 RS {4 A 2001
RSO PRGBS Cc2 WE 1447 H o TR UE S Bl aE 2 A B 7 o (E
JECFA ZHiMi{& PTWI Hi0k 2011 M {y @i A2 - Bk U
withdraw e > withdraw We » Ft&RURER B WA (5 S8t 1447 H R
Wi FE > BE{& R AE 2 FifE{E PTWI » 25 microgram per kilogram
body weight » gt &% ¥ JF 2K 0 2 g8 b [5] R o — i (@ B B #0428 Y
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[

MRE » Bk withdraw If o

IREE HZ IR MEE: » fEELEE “Because the dose-response
analyses do not provide any indication of a threshold
for the key effects of lead, JECFA concluded that it
was not possible to establish a new PTWI that would
be considered to be health protective. JECFA
reaffirmed that because of the neurodevelopmental
effects, foetuses, infants and children are the
subgroups that are most sensitive to lead.” o

e — B /R & BA 5 1B 58 07 - 5 (% 56 20k 5 28 — 15 45 A1 8 A I i (4
vulnerable B 14 most vulnerable » JECFA {RE LB E 14
HERMEEBEZAEN vulnerable [EHF vulnerable MHARKEE > R
[EIE[EE ?

» E{% > Joint Expert Committee on Food Additives » Hff{

%I EREEM vulnerable » WE{E 2 A ({5 base on {B 0 Ef
studies » ¥t propose W —{EIKBE I PTWI B - (B4 77TE
identify ¥ —{f group {4 vulnerable B &4 sensitive Ef -

{BEffivreaffirmed that because of the neurodevelopmental

effects, foetuses, infants and children are the
subgroups that are most sensitive to lead.” o

PR take U —(EMHEERI R EMA(E finding > WUk BIAHEE [F)IH B E

B E WA@Y sensitive group Bf o

D Bl&IEMFF “vulnerable”E{EHZ » Bl{&{E{4F “most sensitive

to lead” -

: Sensitive ’ {& o

: Okay ’ [EIR{FHLEE VIt needs to be recognized that lead is

exceptional compared with other chemical hazards, in
that most lead in drinking-water arises from plumbing
in buildings, and the remedy consists principally of
removing plumbing and fittings containing lead, which
requires much time and money. It 1is therefore

emphasized that all other practical measures to reduce
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total exposure to lead, including corrosion control,
should be implemented.” o

WE — FE A %% Bk wh A8 (=] fR B 1 - Bf N fR [ 0E [5] =k wh &k 2011
FEEE — (I tH S B T DABS Y > Z RiME{E 10 microgram per
litre WE{HEE AL MEE 25 microgram per kilogram body
weight WE—{E » BLEFIEL 1993 & - T~ FirlH o (& - BLUe — (& Ay
B 22 7 O e B ik B2 WG = s> 5 LH R E — (B[ {EL %t PTCFA (% withdraw
WA OB - [] 2

P IE .

=

PETE o JREIRES o (EIREREE (AT A R B — (i 5] {2 B Bl (R A R

BF threshold > FMEFR|—{E#HEF threshold HBE » Efli ©

PR

CEE o BTt EAER & — B4 provisional » —{[ HEHT B E I

8 —1{ GV > guidance value : WE{f guidance value {EEL4KIE
A AR ARHE & Bl Ry — {1 DA B =5 8 Ry 2B L — (i L PR - WE{lE R A i —
{EFEE 2 51 BRARER R F 35 — W B MR IR 4 B0 08 BE 4K — W AR B 2 8
B SR KRG EE] 10 microgram per litre PUR - Frllak
e > SARRETIESAHME 10 microgram per litre UE—
{E 8 (B B — (EER IS EE guidance value » fREL{EEEFTRHEL - (R[E0E
A Ve 7A e ?

 EEE -
 BEARUE 2

N EREEEZENEE history of derivations » {E{4& base on

(& JEFCA --Bl{% JECFA WE{EHEE » #EATMREGTE - (GiEE
(% 2%~ (B UE — {6 M BE 8 {H "B {2 health-based » H A i UE {E
health-based BF#{E %14 carry certain degree of health
risk» carry certain degree of health risk-e

IEEH BRI > “carry certain degree of health risk”?

PlE—fE ..
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EfIEE] threshold HIMEL » EE&HE BRI —(EREEE " Bt~
W 5 microgram FLZEMH o | {EI5 (% ?

D FERTT A DAANE(E stage 5E{EME safe threshold (4% % » &H

AR N FEAMH 5 > EC Drinking Water Directive {f}
RHHZE 10 {ff microgram per litre  f#TM > drinking
water quality guidelines 7} &0 reaffirm {4 FH 10 {#
microgram per litre WE—{7{4 2015 HEH ¥ » New Zealand
drinking water quality standard {528 {4 FH B 10 {H#
microgramper litre' 2 H A FE {4 10 {f microgram per
litre-

2R ELELET] threshold B chemical » in practical
context » F ¥ @ JE B radiological protection [
principle » {E M & HLEE #E AR (F T — (& FeB AU threshold » [
15 J5 DL 0 i B 1977 28 il ] S R > (% W e i RO - — e i it T i
non-stochastic effect » B & T W 0 fff deterministic
effect » IE—({fl{4F threshold Ef -

UE{E threshold RIMAEEE AR expose to —MIfESH » H—{E
B = R & > IRdy (R EEE ~ M B I oA {18 AL i PR 3R AL
E{E {4 deterministic f effect °

FHM—TE AT AT S /R 5% > dose-response ME » 0 {IE 5L O fi%
stochastic effect » —WIFEHEMEERERL » B aE IRELE & BUE R
T o B SRS (% 0 R{E probability of getting cancer Hf
{E probability HH1uAEEE o

At LA IE — (E I BERI (A2 40 no safe threshold 2K &g
interpret {4 in practical context > f4 as low as
reasonably achievable B{ ¥ as low as reasonably

practicable » FRIEARLTEEZEVEEIE AFT ] 58 > R Bugt > 3k
Wi daily living Eff4 full of risk Bf o

Ft DAR o ([ R LR 20 T 22 F 10> A S (E 244 health-risk
base ff--IF health-based > H RN E M ZEUE(E health-based
I — --2 carry —{# certain degree of health risk e

e E for R information &M guideline values
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{EME{E reference risk level {&—fBEEH (4 10 (& 6 DALY »
disability adjusted life years -’ WE{f{{2—{# reference
FeW A risk level » IE—1f] reference risk level » Hl{%
10 BEE 6 > 50 in practical terms fEH[DL interpret as
BlfgsE G +8 A 2HH —(f A& get F| excess cancer ’ because
of BMZERIE — B ek & F e W > VE(E &M ({E excess risk >
RKiEHBTEAN—EAREES  Bh—EFFE > fJRES -

Fir AATBE R ME(E risk level ARZK {5k 10 BEE 6 BE - (5% 10 f{
health-base BfFf{E(x 10 W& 6 - {H{Rx MR IR KA F 77 UL [
threshold  {REJREIE(R 10 MEE 6 > AJgE(R 10 BE& 5 H(¥E1(h 5
e 10 BE& 5 WE(EFRAE M ST AR LA AR T risk —-1fd
{#l public health risk {42 K » {4BK acceptable °

BEAHaBEREFEEBFL > AT EMME threshold » 77 W i {1
threshold» WAEFEIREREEL > FARL R ARER & MH(E derivation »
lead Mf{# derivation - Ft{4 1446 Wi{fE » “is designated as
provisional on the basis of treatment, performance and
analytical achievability.” °

W 1] 81 {5 58 o Rt 5 51 B 2 2 T > St BT S A8 gl AL B T g R
AR > (BB o 2 b B O L (A O — {18 o R R AR R > 7T A IR 3
fir > %0 2

‘1% > [E{4—1f recommendation -

DRI JRELE ARG EE R E AR - BESREE LT R A

IE WP T B2 Pk A o SO 2

PRI R RS o B . .
DB E BT LR RAR R (R — (B AR LR M A o B A — i

F— B8 R A S S K > B AR U - 3 5 7T o
7% DR R FH S e 7K B (A BB A — — RS- R 2 R 20 St e /K e i & R L B 1
L EEHS  TIREAMW > S e R R > N A S e K
W% replace > fF KRB [EHAFHOE > (RIK 7 Bl #l & &8 & 2] o iy
YAEEME > FREK ? ATRE G R o (RIREF ?

P ORAAEERERYEE )
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]

R

DR LA — WY T o B 2 (R 2 R R e SR AT (R A e — MO MR K g o T DA

U0 — I 3 E BB remedial measure B BEELARIERES5E 2
B > BN BRI RN - TSR] o R0 T - e
Uy UEE A B MR 25 A, > S W 2

ke
AR SRR R o AT LR A Y S IR B 3 TRV o B

HF7KEE plumbosolvency JEE » BI{&KF AR KEBEE rate KK
SE RV ME(E solubility » B DAMHEE - H0 2

ke
b W MY $R A R S AR o (B (Rt ME A BE (R (E B U bring down

B reduce KEM & s REEE » B0 7 ¥ 2

SR R

CMEUE ML 75 > (B L talk about bring down Mi{# lead level

inwater FRPASEZEZ & HIHE » §i{45E achieve #] 10 microgram
per litre RME—T] LIFEH 25T > practicable f{EIEE > HxUE M
77 0 R ? BIERAEE f—{E = B R H & 2

RERUE T DL — M - BB MR 10 8 - SO - Eik

A 15 {E 15 JREFME 4 —{# health-based Bf limit > {E{4—1{E
action limit > [EEM&HEEIE(EEA 10 (& per cent B} sample »
B2 % initiate —Ify corrective action-e

Dk EBtAWHIG A 10 0 AWM ITA 15 0 BRI KIE R ek H =

{RIE % health-based » REIRETIEE]—(E threshold g » AL
RA 10 B3& 15 T gefprE B & 2 A HIETeE 5 51 > 2 5w IR A
10 #FEE 15 #4 Mi(E = R HEEFE A IKZE bring down E|—1% 10>
—1{% 15 > ¥H0if ?

=013
elp

PMHEEEE > BBEZ AT > BGEGERE > BBREKEE =1

FABHAGNE F $uv - EH0 2

PR
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[ 2 JRERAY B S ek Es e 25 P A Y o A DUEEER B3R (E starting
point EL4EIE[E > [FE[EE ?

% (ORATEEREZE)

[ : 55 Y 5B starting point {RE (R T e En k- - A 8 S R /K
fR# bring down > F#  {REm L MREEFHEFEISE  starting
point fEZE{AZ bring down > %flif ? [FE[EEL ?

& AT DU IR EE S DR B A A L o BRUE (R Pkt 2 S o 22 R B
e £ H AL A A S F AL > BT LASRER UG 0] LR AT I $006e » IR k17 8t
gt WEfE . . .

[ @ 3REH > EEHLIEEEGE > A0SR IR /K W S H (R 17 S 5 & 77 e 8 &
SRR HERMAY blunt HE  {RZEREB A > 3035 — KR
SHDRTH 0 0] g R ECE KB T AT A I S et — ) 5 AR (R B TR
KEMH » HEMHW % minimal Bf > ignorable B » ¥l ?

% : Depends B - Ug{# -

FJFE - R X BT LAEE ignorable WE » AN A8 e W B — — A 268 [0 JIE 25 1 K Al
i MG EERMENEEIRT 2 M test YHIY unaffected W
estates > REGEZ S R 2 8L - - Bl E A H B &K 0.001 » Bl
HER LA EERMEE machine i{# sensitive { limit > Btk
AR SEIRGE > B0 2 0B 2 0] DUE B E N E I -

& 14 > 14 less than Mi{# 1 X5 3& detection limit o

F5E R > exactly e

i FRME4FEE ignorable: BI{&#3T undetectable B DIEE(E 1imit ?

EoREH S o W STEE > fE% undetectable o

LR (REE > trace W > (R%F -
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el e

[#]

PTLAME RS > WA EE > WWIELF S T AR SRR ET A

F S i R /K A R 25% 5 10 > &R Se & B Z mie (5 - 4028 HI Bd A

Bt 45 R /K % - AE %0 F R AR IR (L SR R TS RHE bring down #] 10 LR
EE R —(EF TR L - BRWA &S > {8 starting point Mk

—{Fk I S A W /KU > Py LA R B IG5 JE M (R % bring down [FFEFEE ?

P BifEEEERE bring down WE ? FWEZ A keep fE as low as

practicablel§NF o

P W > bring down BEE B RIRIE (R AT UM - 15 (A 22 ER AL —1H)

FEME 25K — R otherwise F8 {3 $if 7K W 7K Mot 22 1T R /KRR B e By 10
microgram LL'F > A& ABEE starting point HLAMRAIRGRIEE
% FH S W8E - IR IR &L 7T Y T o R AR o R ME — 75 ] RE R mE 1A IR (i
surrounding EH AWM AEEEST > FrUUROREFBRELE 9 &
4 BRI ESE EMERE > [FEEE ?

i
DA A A EE AR R SR B 2 4R pride itself on —RAR

We P SRR /K I - JREDIE 55 F & s Rk - IRE X E BRI & 58 & AR AT
HEEKE MR 9.9 microgram per litre » {RIEEMzERRE - 0H 56
TRBREF 2

PR
D RE VE (A E 1S B SR > ROREF
D FREa I H AE S EE R BEE) /K 5 comply with WHO MENE - FRUIEKE

ek 9.9 It H R 0 FeBt{4% no room for complacency BEE & -

CEAIRIEEEE 9.9 LA R0 o B 2
DA SRR R ER R A FE IR 0 9. 9 IR R -
...
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CNBEIR. ..
DR e
"R 9.9 FLEAARIR round Up to 10> fR 10 {2 MG ZEIF R > nfs o

&l PGV WEE » (HIERE > RARESEE " 2 IRIEHME 10 - A Bk
okay ®f , -

HIHIREE—BE v 59 H > v 59 H - lEHgihZz B guxes S L ER
Prof Bellinger WRE & - (REEEE — HEETEMHE > o0& (RES
HZAMHHE > 58 -

“At the present time, the World Health
Organization identifies a blood lead level of 10 pg/dL
as the upper limit of the acceptable range. A WHO
committee is currently reviewing the guidelines for
the diagnosis and treatment of lead poisoning, however.
As noted, in its most recent evaluation of lead, the
FAO/WHO JECFA withdrew the PTWI, of 25 ng/Pb/kg body
weight/week, which had been established in 1993. The
rationale was that the absence of a threshold for lead
toxicity means that no level of exposure is safe (thus
‘tolerable’) . Moreover, it was not possible to”
identify “a new PTWI that would be considered to be
health protective.”

{R¥t Prof Bellinger WL » Al Z HIE ?

DRI R EIMAREE - -TEM (% factual WL HEROEEIVE IR UE (E o
g R[EINE [E] B B S R 9
CIEME ? FEE U E RN R IRE AYE(E FAO/WHO withdraw W{#E PTWI

F R By 1k IRER AT — (8 Fr e PTWI » {E (4R BLIE (4 BH (Wi (i blood
level Mi{# 10 {f§ microgram per decilitre as the upper

limit of the acceptable range » [HERIEGEERES » I
FLIEHIVE(E A W EEEF implications BEELE -

T RESEFEDD > B/ (EF—H ¥4 "The current

consensus is that there is no ‘safe’ blood
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concentration below which adverse effects do not

occur.” » {RFEIE AW - (RDREF 2
CEEERAYEE)

DRI R UE ?
D RIBEFES comment ¢ [N T IE{4 medical professional °

Do B o HAEBERIR tackle BE—EiEL (A o I E AKH E W (E

pledge FL{A G & HEEEEAE - B (FeE JWm 28 1 i 2 JF 2K - - 1
fRAE - N5 [F] <5 855 N [FI AR AR > S 7

P [IE o

=

cIE[E B EERMEE derivation Wi{E basis #EIE[E » Hf i 2
ke

DRI S R RS 85 () derivation o FRZREEARELAIHERIE S > ¥

i ? 93 £ A HE{4 health-based B FR{F¥ withdraw I M (@ JE 55 M
ffl 25 microgram Hf {@ i J: Wl (& value - Bt M0 25 Bt &f UH {E
threshold HE(%HTT%} > 7 threshold » A A (REZREHE 5 18R
— & SHSCIRER R M o N B — (bR DV —(EE E 0 BRk
achieve FJtHf# 10 microgram per litre Wg— {2 AE (4 IE 5 H
RS BIE—FEE N - R BT AR R 05 (5 5 B — 00 FH S s vEE /K I > 3K
BHIEE starting point s A M EEEE /KR [E A M EEEERE > BT AR
I D, £ 5% BEMEGZ (% as low as possible: BEERZ HIk 2 Y /F (5 meet
FHEEME(E 10 microgram per litre?

DIRMH(E TR AR - RFABGRHAOKEMWE target W —(F

health-based B} target BREE > OH . . .

T A —(EEEF ? Health-based f target ?

PN

% 15 o BIMERE AT — - MR 15 tH G RS 1 > k0 5 IR B (% ek o {1 7K
B AR TE AR - o3RI B S S B {EH K quality degrade F|XE
EMHEE level  IF M4 always A% maintain 7K at highest
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possible level W} o

 You mean Bf/KE=E. ..
D KIEE quality o JEE% o

tQuality ko (HARE HW - -BIARIRIAAAELRFUE(E 10 microgram

per litre FE—{E{&IU{H{4 health-based B} ?

PR

DR BE ST gk A A (B FTEY assumption > Wi assumption HEfAL

RBEEN > IREEEEAEEE 5 > (RUREF ?
@EZEIE E EREIR)

CEARWR(E assumption (% infant M assumption @ {R{REE

ERERZEE 7

P IERUE —(E I guideline value  WMETEHEEGHFRE A

protective for all age group of the population W »

U 1] 4 2 LB T DLERE =+ pk > EEXTEE 10 - {ERERZ AT

CEAERE G £ R E R A TR -

T DAUE —{EIHEE guideline values HE {4 conservative W >

for MHMYZHES » conservative °

FJF  Conservative ?

I

§

: Conservative o

T - H AR, ..

/§

DA R IR R - - S SRR R i A .

ERE B R o EiR o BfR o BEEg o HIEES > WA E R L EA

- 101 -

Transcript by DTI Corporation Asia, Limited



BKGHEEHEREEY 201642 H4H

Ay --Bl iR - - Bl GERE GREEEFH > AW data > (RO
Welfy data o HUEZEEAEHTEE ~ 2EBROOMEI RS - E LR ~ 25
WK - EREWZE A/ NEEE AR o (REK ?
TREUN LA o W /N AR ED (B R L B R~ = A R Y I A A R
K B B 48 R (I I (A AR - I AR 4 - IR
F 2

& IE{R o IR A EERB UM confounding BE factors B - ME{EE M
FEHERERE K  FEgHEEREHM sources g ?

FJE o B Bellinger JRENHRIE » E{EM —%A interruption BEHF
iz > A mt ol oy I s B 220 ik o oy 15 > P DMEZREN A (E conclusion » BE

o LI R JRy 7K S T Y 2 B 1T 5 1 2008k » B SRR e A R &
I G- 1 0

% UEf% > FEEMA(E conservative > BRIEAREE. . .
FJ§ ! Conservative...

&G BI{REG. ..

FRE . BER A DB — B AR 2

% IEG ik BH{RF(R apply to 4K - R R UE(EMHEEAE > (h for
AES > AU AGIRGEE > B S & R A E (A Al B R RO > (E— B8 & grow
R 0 HE ...

FE ¢ Lead th accumulativeEng » Mk 5 26 BEVENG -
%,li : {ﬂ{%@%%__&HE%DDY ’ Hﬁ{gﬁiﬁ health [IE% expert ’ EﬂgF ..

T - Efk o 0B A > FTLUEE - - BRI 22 DR a6 S 55 R 3 - A DA AR Ug {18 1ER
assumption & IE& {0 i BHIE ?

& CEATERIMEE)

TJE T B accept (RIEH— (B EBER » RN EIBHAE > % > (@40
AT &K > (RBEE 2 RiB assume (B 4548 &R UE I M 16 - — {5 7] BE A (E
e > BEALE > HAW AR - (BT » WA RRIEE lead BHEEE
BAARBARIE > ARy lead R EMRITF I AR ER » (RORg ?
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T HA#E accumulate WEMGEHE 20 - /RIE T DL - - BI{A IR B4 4705
H{RUE(E " UE{E {4 —1{# conservative f figure > therefore H

BHLE safe B o | HIMBRRAFIE AL make sense Iff o

%0 A R T BEES A LR UE — ([ apply to AMES{FMEE guideline
values  YWHEIR apply to 1A age group of the population °
HEM% safe BIHE -

[ - BIAAER B AIEE HD safe » WA ANHERZ safe?
E R AT

[ IRERE B A

LR HEm BRI B - RURIHEEE R ?
Eifko ke

LT ¢ B R A ES (5 ] DLER & TR R EE - 4R (E R ARA — B U+ 5%
S o B DLER— U4 7

5

ZIN

TE /e -

[ o FRIRR S T 18y o f1E AR B U 4 e > N R iR i - IEF R B (A o R 5¢
BT HR G o fEL {5 i it sl AL ] 0 58 s i O e B /K e ol 1 7% - Bt — 2%
Ta TR Rl BRURKIY > B (R 58 Z & St E BRIH A -

IREREE NGB MUy EmE LSS 13 BBl R B gt G = K
“before flushing” §f “are not representative of the
quality of water to be consumed by an individual on
a routine or long term average basis.” » {RIHEE -
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WE R EIREELE  SARHE HT —EEEE - fam i X
% 0 IS0 N4 > RBURGEMRIREES] —E T3 representative
sample of the quality of drinking water consumed on
a routine basis {R{&E flush B for 2%t > &7 —{EFEAE0H
L IR 2

ke
AT > By LLWE — {IE At 3 25 i R {1 5 3 8 — {18 B (R Fh R KO O (R

representative of the quality of drinking water
consumed on a routine basis @ WR{EAFG/KBEH CHIEEE—
(I g > S5F U 2

¥k

RO B (R AL S B T 58 28 0 SR L 3.2 ?ﬁf?%@ﬁ”ﬁf?——?‘i%ﬂiﬁﬁ%
IS0 EH A #IE[E B purpose » BLELEBEEE - (EATEHELHLHF -

JBAE » representative of the quality of drinking water
consumed on a routine basis E{4—{# define concept
iM{&—1{& stipulated number of minutes ;% flushing Ft&

L OEE > (RBREF 2 47— 5 B e tH W > S0 7

URANIR B —(E K > [F T GV 4 0 PGV X4 K compare >

R — & B —(E A R MR - e (8 X2 M AR 3 (5 X 32 IR R
average quality of water consumed on routine basis
B # overnight time WIE(E - {RBLIERE 501 — {1 £ s il {E - - B %
e E &M {E & worst scenario BEE/K¥E » # % compare with —1H
standard  IE{E standard {4 base on average quality Bf -
MEE EIRENFT —1{E standard 4% cater for —IHIH extreme
5% 1% worst scenario B water quality Hf o

PRTDMREEE R (R 0 HETE MR quality of drinking

water consumed on a routine basis > FU&R/RAETE 2o B2
EARTETT — (R EE 6 Sk (R eE flush =8B EET » & IE
flush FEEFEE] > K F Ve — 5 0 H & 5047 5 1 A 2 Wil {iE H 7K & [E g
EF R 2

R NBEIRBELSHE ([ basis for reference » FHARKEHIE

B IS0 5667-5 2006 EHH{E --EIAME{#H basic principles #p
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[#]

IS follows M » #1E{RKAE check M water quality at
tap f{4FE3 flush WWE =47$#E or longer if necessary :’
WEEA{RAE investigate {ffl effect of Wi{EEI{4 pipe material
BE—— maximum likely effect of Wfi{fl pipe material on water

quality > {REEHEE 775 B [E W -

DR B T - - BB I > FROEES TS0 BE TSO ME(E o o {E UE (%t

A& SO W (&5 28 EIE[FEE scenario > BEAHMERELG A  KHHEE
- - —[EE R & FER12 18 R PSR B o (EAIRE G [F R > (o
I % 75 1 S22 W [ ik ST B {18 2 AR > e Wt 52 16 B8 fER SAS B 1% T (8155 et
UEE > ] EF AR (AR R - TR 2

P PRVERE TR o FIMRELE interpret {ER -

t{% > interpret FUME (R PR IRE T (E R (& 102 208 H IR H AY

TR - (RDREF 2

- Okay e
O 7 [E R 7
PR

DAFUE > KA F R R o RWE AT RS IS0 [N ISO MW ] LLER

s BRI BB R LR IR £1lush WE REYM 2 =77 88 - (RIS 2 {K
I MESE 505 A% 2

TS 07 TSP
ENiGss

P LR for MAMYLEHE A AL o WE(EAKMELEE R > 1o #E Rl (A

for — ) Zs & e B iy I o

P ELHE > HEAHBA LT > HEAGUORME L # > Rt

s (lE KU > FTHE MR - B AR - HHWAE down pipe $THE A RERD -
PR E AR A BB - T EEE KLY 20 metre IE - ik > 4l
RAR run RYZEN 7 > HEH LA run VE4f 25 @8y
TRIERIF 2 Wy /KWaa ST > =] LAEE (& ?
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+

Jehs
(=)

P BRERIE V] DA % - % depends on {RIf flow rate A% -

DRSS EMEEEEE flow rate R REFEE o WREFK(E flow rate &

0.26 metre per second -

SEIEG A =
- AR R

! Per minute ?

! Per second’ {RZ per minute > 3€ 60 HIT T8t 2 77 -

EL B > {R rinse R Ay SRS 0 HE(HE F@‘ﬂﬂ%ﬂ]ﬁﬁﬁ'ﬂ%
HERHE MK ARG EE --FT AR > B AR IRBEIREE TS 2 FTREME R
PR] Ry I 17 22 5 i i 4 R il 2 1% BRI ER T R 2> SR E H vertical
U A TR U A (% O] DABE f2 77 contribute £ lead B> B X EEIH
¥ solder BRMEE #i (% horizontal » BRI MG ER AEW part
UEE > ORI IE S ?

(ie depends on {R{H location > YR (AMEE copper pipe M {HE
size  #FLIAIRIRFTECEE . ..

. ﬁA— °
MY \

LK 760 760 mm M o (B4 silver brazing AJEE
E‘%éﬂﬂ”@@%{% T ME RS A e I lead solder > $Y)E
B L W EE

DIRETE R > pESE IR AR FLRE{H flow rate 15.6 litre per

minute BE{% o

©15.6 litre per minute?

: B{&EE 4 flow rate > 15.6 litre per minute e
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FRE D 15.6 014 0 T 60 o
oS4 15 R 2
FE 14 0.26F 60 -

A4 1140 15.6 litre per minute B o

[ ¢ BI{AAR IR assume UEfEl flow rate WEgh o At DAATR R IRGE RIEE
% 20 metre > R AT AW AL RGN » /R run Aoy EEES > H
kBl {A4F blunt HHEE—4) > SR E LR BOKZRG BIRMHBE TR A
[ Wl — R AR PR B RZ 52 0 R BIAORHEAT A R A e A & 8
EEPE > JEFA RS o AR RS I

Z o WGERIRUE(E flow rate » FIHEME K1 Mt [F] 35 M0 T (R IR B (R 0fE (i
flow rate  [R Ry (B4 5 WG - i BA 5 /KM - BRISAT SR L [E E &
WA KRR A 18 > A KRR R L > Pt SRR E g ES T+ I
B

FfE  BE{% > /R assume °
] : Assume °
FJE ¢ K make ) assumption Bf] o

] ©: Assume °

FIE - Pl E ARG . . .

o WISRAREE 15. 6 0 RFDIFRMEE statement M 2 &CH2 8 > AR S
l 1itre per minute  FLAMIRGZTIEET] 2.6 metre WBEHE(E K
M > 415K 15 litre per minute - Hl{4%. ..

EFE 0 =R (g
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ool
AI:I .

EFE

[

g

=& o ZEHIHBAEI AT netre of Wi{E pipe length-

bepends on FEFE{ i TR ELLII S (8t » T A FE > VTN
B IE I 5

(B P W 4 S R B o et A A (E K 5 Z Wl ] Task Force » M (&
Task Force Q&7 (B3 > F— FELfE m DA (8 BP0 (8 H &R > A
BIRR A2 BIE(E Task Force WEETEmMEL -

PR

PARERRIERIR rinse @I 0 AIRIR--BLEIR stagnation W/

/INEFZ & IR £1ush [/ 53 88k 2 4K (R 22 1A 1] RE & 6 B (AR LRI
- fRECHEA — I I R 7

DR T8 -
DRIMRE AR > RIRIBRURENRE > BIREF 2 s - IRBE KU

G WA 5 38 > (RS YR o R U5 SR K MR B ep o W AR B Tl e — BRI K > R
L R /K D 5% 3 7T T s B s (R ek D e - R {18 B e - g e A
RENE L I — A1 > EEHREGRERCD - B0 7 FEmW 2

‘Frllthat’ s why FBEE{R first draw sample {RUE(E transient

concentration B¢ & Fk Ot O {f instantaneous maximum
concentration E® last for the whole day B} > {RJRELIE
B DAH first draw sample JE—{#IH % maximum concentration
Pt compare with WHO Mff{f§ guideline value °

B AR AR AR P 9 P K IR G IR o [E] R 7

gl
g3

gl
g3

PANER RS HE IR IR BREE e /KL o WE {E Pk BB R - A I A I

habit > (HEHGEEZEWT R A HEFEER > sl E i oK -

DT B RE (B e AR U T (B WE(E (R S Sh—[E S - EAREWIT R
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[

A
=

T PO IEREKE ? ) UEEIRTTEERER - &R, ..

b HCE R I KA -

P RAT LR R R 5 e I I O

4 o

I o (B (R E 18 e R Bt s A W T R R > B ARSI

T HEE - REESCEEA IR E] - btk IRk [E = 2 gk I HAHE - 5LEs
AEMERE R E - SEEEERA L% per cent BEZE & sEEES
FAZKIE - 55— St Rl S o I (A R K Ee, -

ke
PR R OR B o R 58 IO I e R o (RBREF 7
DR fPAETTEEE o FRAHTE -

t Okay > FTLAA AL methodology » 75 o MR MH {1 1 W VA R 5 [ SE2 i

{E 50 5 6 E (h H (AR (% % - H{R A physical B} sample #
E--ME o BlfA test (M (E 2& R B /KM > We(EAARH - R — 103
{4 =] DARR L > (K 2

s BMHER interview BREE > EZZ (% -

Interview - okay o RIBIBIFELE —H 34 » SMGEIIRHE 1%
Hemt B[ ZI g I EE > WL AF 110 22 Tt A e Fe Bt (& bundle ZE [ W - R
BARBRE - RBUEMGRTTRIEEFEE > %62 per cent BEA H Y
Ko ABBRAREE T UE () S BRI ME(D R AKRA page number Bf - Ik
MHIE officially A bundle A4 55 2745 H bundle A4 55 2745
H o {RAZm 2

P ORAAEERERYEE )

PUR{E R R — 1y 1986 FFMES IR - gl REEEE /D /b o IR AT DLgk AR

ATEEE A IEEEE > (E(RUE— {05 1986 HE0{E I B BE— o ST {4 R EE >
{4 Water Research Centre  H717EBIE—{E%HE 2

R AZ I e o
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[ © A2l > 86 FZF IR ?
& FkE 1990 FpIEEAZE -

i : Okay  {E 86 FFLM LI —(EEEE & > LI “Domestic Water Use
Patterns” > {R F & ?

ke

RS REESH > B —H » W —H5ifk 2747 H » “Domestic Water Use

Patterns” » [EFtF 5 BH & » ¥t &5 “The concentration in
drinking water” » K ZI0 ?

% (ORATEEREZE)

fiff : “The concentration in drinking water of a contaminant
such as lead, that is derived from the household piping,
is partly dependent on the length of time that the water
has stood in the pipes before use.” s Jg—hJ{R[E = ?

&k
B BRI RL  0) R SRR S OB {8 (h T
& {4 > contact time HE o

fif : “A survey of patterns of water-use was therefore
undertaken to provide better information about such
times of stagnation. The survey also enabled the

consumption of water for drinking and cooking to be
estimated separately from total demand.” » U@ 5 {4 HH

a5 &g H Y > (R 5 22

% QAR EE)

[ ¢ IREE & MA(E summary > % —H B {EME{E methodology WL
B> 2749 B > 2749 > {R & F( 0 ?

&g

f:2749 H > summary * {BEFLEE{EME(E 5% > “Patterns of domestic
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water use were measured in a survey covering some 100
households in 22 districts in England, Scotland and
Wales. Automatic monitoring and recording equipment
was installed in each house to register the volume and
time of day of each individual flow of water through
the service connection for a period of two weeks.” >
ERLEHIF(HEE interview  EEBGEVEE neter WHaMis » —{H
meter » —{f] recording device » FLfE(E - FLELECAERE - Bl 2

P IE .

=

WL KA % B g BE K ME o BL 0B (R JF (R ¢ word of mouth ¢
“Distributions were obtained of the stagnation times
between uses” » “and of the volumes of water drawn.
Consumers operated a button to identify water used for
drinking and cooking (potable uses) so these could be
dealt with separately in the data analysis.” » Hl{4:
U5 A7 B 7Kl 5 G [ SR 7 e 7K S R G B B R kO - B L & 70 B
I N AEE ] IEBESE -

IR{EFLEE"The effect of household characteristics,
such as number of occupants, socioeconomic status and
geographical region, on the average daily consumption
of water, on the mean and median inter-use times, and
on the frequency of uses was investigated. Separate
results are given for first draw uses. The average
pattern of diurnal variation in water demand was also

estimated.

The report concludes that, as expected, the number
of persons 1in the household is the main factor
influencing the consumption of water for non-potable
purposes. However, the consumption of water for
potable purposes appeared to be independent of
household size. The mean inter-use time was dependent
on household size, the main difference being between
single person and multi-person households.” » UE{fEFi {4

o 18] e 2
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FRAERIEEL {4 internal page 33 H » internal 33 HEt
HAREEEHE 2784 > 2784 H » {REE NEHA{E conclusion - B {4
GEEESE (7)  EARFRAEVEME G 1986 4 0 NE{E{AIEE - (E(RERI4
4ETE A4 UL > “About 25 per cent of the first draws are
used for potable purposes.”  Bl{AH{ETE —E methodology
i R 2 > BB IR pattern > LA H T Z ZTAFE > —F
#E By 55 — {7 55 I W mh A S IR ER I, -

U2 {1 0 T PR 5 00 0 1 4 T S TR — T 2 » it L2
B3t 25 per cent - (RRIA A HRBIRFEE B (5B B HEE »
S o ) S S T 2 ] 119 (5 B

0f I (I o (] 7K R () S S T 4 Y A O ] R FEE ~ T S O O e D 1
P PSR (f prompted by WE{#E$5KEM: - (RUE M KB 2F]

AIEMEFHE - EHRRAN - IR 3 plan B A0 EL 5 Ve B ik

W HE ?

D IR B T R AE B ER o (R - BB Total Water Management 2.0

—{EIHE consultancy study BEEE - Bl{&IBEg—I1. ..

2.0 BOfREPE BRI OR - DU (R 7
Do AT8E o My 2008 FEIRMEHEH S —RREL . - .
1.0 -

‘{4 FE—RNEE Total Water Quality Management @ KB 0H 2% F

2 1% » FOWAEEE T (B F B W inprovemen t G AT L
— S -

PR DAWE —{EME R N Ry S K BB AR S [ EGE T A AR E T - Mtk as

part of —{EARMIEE project M » ¥ ? BIARIIFEKTE M4 . . .

D RUESIGUE G R B K E M EIEEMEN questions o BT

AWE{E water use B habit BI{AEBHE RE - UBEEE AITFE
i WREGKEFYEE project B -

[ 4r ) FEE AT BERUEE project RISE > (5 R REEAD AR AL ?
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DORAL -

DB IR EC (R AT — W publish WEEEERIHEIVEE project (&
methodology {4 EhEE ?

PR

P AERAT PUK S B A e A 2 EMHE sampling method BER & > HLEE

HEFETEE—M) statistical analysis > ARIHAEEMKEE
L > I 2

R R
DRELES AR K > first draw BUF AR BRI A AE > HTAE @ IREG R -

T BE{#H worst case scenario » JEWE—Hf 7 1% A 00Kz B ] —{E A
SRR H AR K g

Pk
DURMERER G L (R £lush WY 2 oy o8 B Rk EIIRES SLBE > okay 0 {H

M put IR B — E 52 & 5t A 2 E e — E 5 A& 5 i (E
household EfiMH i FKEE - {REERE ?

. Iﬂiﬁ °
° D/El\
. Iﬂizi °
° DIE'\

[N E—1{& household B} size [H#HEAH%%2% A sharing the tap &

F BE | {E water quality Bf -

LRI PR A] BE L A B KB LR S SRR IR AR > N & --

HHR TR R B o 5 - & M K AL SR N - - S R > A
WEL e AR RVERT PS> A S ARk A e RIFTEE > BI{R LA P
WE o RAIE RO - (REK 2

DR R R A KR 0w .
CARER RLE FAG E PR 2
PRWE ML > ARREFIRE AR -
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PR AL > B GRESEL A HRIH AR SEE > ANE 2 1% 5 K8 B[R

{HRDRIEF 2 o (&l iz -

Pk
PAE R ZBHER > TERERARELNER AW > 5%

variation WE » ¥ ?

PR
20
o

BFEMHKGEERGER - (RRGRE ?

ke
ARG EEBRGA ABEGRES BB /KEK - IREEEKZE - HHeZEH

IKEE AL B O last through whole dayWEu ?

D UEAE P4 #E comment > [NBUE(E . . .

PG FREE o AR o AR AR AT DARENE [E] e E 7
Pk ATEE -

PRI ?

ko

DRI IE A e © 47 BT AL R generalise A AL H AL IE R

EBEUKEL - AW NERIRKE - (RiEE KR A Ah—FiE s
gEP A5 B T A MRS 5550 — PR SRR /K > EIvE s iiZ oK - Bk
EXRZK  IN PRt > BB KN - J5F F5 skt & &2 ¥ /K - 3 A (R i e
BIREE FAR A S 0GR - REC G2 A NG - $0 2

Dk e

CREE RS o BB AN HEEGF 2 R E e B o bk HEEEVE 4
Ko gEN?

D e

! {H{4 BB FLIE[E - BB 2 HEMRE D - B ?
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A

OB RERRYEE)
A BB BRE /KR & & Kl i AE N BRE 7K > 05 2
: T DI BLfE{E {4 most sensitive group e

P &AM > most sensitive » FifRaE —FEE - AREEAER - A

FREAEEBA E5r pIE/KEE - s BB e[ F5 Wl EE > o 41y sl ik ol 52 {2 0y
FOK HWRBH U8 R B > IRER G HE 2 W) AR AR IEL > (ARDREF 2

ke
DR O AR BE R R E E A G o 1R ST — (8 P eE R ER R T

AT LAEE R FRIEVE —7FE £lush JABL deem to be fAFEATH ABKK
EET70% 0 —(EE T ERATEE A TR R ey /K E &= % 2% S —
(& RIS EE 5 0% » (R OKIERZ S BAIE R 87K pattern » FZKIEEAR R 08E A IR
BIE > mae— 877 T H I B a1 1 2 15T B2 average
purpose number one: average @ HE&E—{F 7 EELE > ¥i{4 flush
R=7r%E - | {REATEBH I (R & 7

PGS RIS A —{H flushed sample > {RIEHIMIEE result

FRAFE inconsistent » [EIER[ DL interpret B o

: Inconsistent with t7ZHfIE 9

RGBT EKIE 2 HI AT R EK > B HRE—F > SEHR&HE

FThE K » B0 (B - IRIE—(EKWE > /R#E(E test result Z1& »
REiFE interpret We—{E--BIAEIR first draw > {R77—1HE
equal basis @ F flush (Efi4T#E » 5t make sure M result
{4, consistent [E ¥ reproducible - g {f 4 — (@ &} 2 (L g
approach WL » FRIE(AEEIRE RS T IR %05 A 17 5 # (B KiE - A%
— B ZKHE > WEfE K MR F IR R 2 1% test FflH] result M > K
¥E interpret Ig ?

WHHR o (R R BB (4 55 7 0 08 47 5% 9 % H )= KR UK AT a8
representative of FE—FE T EEWEER/KEE - (RTE G P ai EE kR —
HE RIS - BURIRH flushed sample > EIH/KFF AZRZE >
TERIEHIE] > FRAIERA flush UL (ESEWE > FRAIEUEE —E 4
flush LRI o | whereas WRIRGZEHER /KBRS » T—FEF
——IREAS IR £ P EE T IR R F B A AT > FT2EEF 0 (RRYF 2
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L4 o
DRI AR ERE(E (S T o B 7

L 4 o

FARDRIH G 2

L 4 o

DR DR SRS IR R A — T B SR IS > SiH O & EE 0 A&

D 2

ke
PRI R BE R IE T R 5 > UH e IR T B R 1T 5 5% SR e 5 e

fRE - 11 ZIEA IR randomly & AFEE test MK generally 7K
FRIER MR HA AT SIrEGE B /K S EEE - FER ?

: EE o
b 2R e I I % — — 1T 2% e O ) 0 — I - - P PE & s R — [ crisis >

crisis #FOIEN(R--FBE —IEF - BB GREG (hir B E R E
B —(E R PR L - BI00 7

DI o

DIER 1 routine FRIWEA MG EMMEAKFET o G AU H R

B standard Bf—{fE operating procedure » {R[E Z i ?

P
CEE - B R IREEE 1986 fﬁ'ﬁl“@ﬂﬁ%i%ﬁ% HEREAARLE

A 5 K1 A RN B B — R B A 1R — A K [F R B 5 — KB
KigE > (RIEIESER(EE Y - AH meter A DIEEEITRG - HI05H

PR

BRI {0 Y (5 7 S MR AR DR I

A BIEAIRATEE o a—EIEE I > MR RS — 4 efficient
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[EH4F reliable B sampling method » so that FFTAEW test
result A] PA4F confidently 7 compare with — ([ tH a7 A2 L 0gf -

] ¢ E EARUCEE L (REEE — (& representative B} sample > {Hfk
representative B} sample » BEZAFRBHANGE M - BLAGEEIR--HE
77— ABl representative BE A - ¥l ?

ke

M fRIRIEE]—{ representative BE AR - Ay A HE E - FH
i N AR » FTDA/R A BES representative of B EE/KELAE
AR BROKEE A L > 5 — (BB B fXOKEE A& A [l representative
sample B} > [E]UE[EE ?

% MERIREAGZESER —f representative sample  BUiF TS
ot » fREM—{ proportional sampling » {REEMH{E A — Fd /KM -
MHELMA T key Yo » 45582 » IRBIRE M —{E testing » {Ri&E—
{#l flush B} sample ° W %7 $# ° B compare with M {&
proportional sample -’ T KFWEE difference H%%% > (R4
Z A DAGEIRUE(E sample 40K representative o R R RYE(E H [H
fhH —(EEFEB I mean inter-use B} stagnation > BM&IREE5E
K > BEEKEREE AT 2% . ..

[ - =+ or#EnfEth o BRI

& ko IR AE B — {8 B A 2 1% SRR KM > B SR 0h — T fR VAR B AR I W ]
S fRBRSE ?

M % IRESWSCEE AR - B ABVURE 5% > BWEt{4 stagnate —
iy > AWELRE > —f&¥t random > —{4¥t flush - #FHFEEE > Hik
MEFGE - JEEEE > FEEARRMEE > Eif THREZL - WA
{REEFIREE flush E—Hw 2 1% > HERENEEEE » E--L15
WABER IS A TE > E28 0 BUA LBEBGR LIRFEERK =
appease HHE X pacify E—IER S/ —EHEE (HEHAERZM
UEAEIF » AEHE(E 2L o (ERE R LB (a2t - B0 2

% D FMHEIE flushed sample » HEEL—HEIfr - #EE0E B IRIEL
S0 (B R R K TR M5 P T R T35 (e 2 I 2 % R ]
PAE-2—1{# assurance WiJJEE > Hi{E about their safety of
M {E water quality - HE -
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B R AR E K IF R % 8 microgram per litre Wf - O
borderline W} > MUMUZZILAE » (H(REBISLE 05 0 " HE > QRAR
flush VER 7 $E B0 77788 > # 4 8 {El microgram: {I5IE flush
HRABHERBEIR K » BRUE R AE - I BREF RS 2 ) [EB R IR0 - (K
NOUEM{E unflush Bf sample FHE - (EBHDK 7 B8 - 0k F 22 - B
iR E T V=

PRRIRER AR o AR (R unflush Bf sample > 80— (I % > WE(E B

HAFCHIEEE ? IR{ARPREE T FPEIRYE —{EHEE concentration
of il lead in water R4 HHRERVEEEE » ST IRAR AR o ]
instantaneous *» R—BH/KE » 471l Task Force ffiHIBE » 24X H[]
ZIgk e 90 {#l per cent > R FT--BI{AEE inter-use W}
stagnation » {REPIEE L FENE—{F transient concentration

IR R g 2

IRORSHE & 5 K8 - IRoREESHETE Tl — WA, - WEEFRE
BIEARTFZER - MEE G IRGEEW A - R G AZE > 1R
NEFES - RIEMT - EFFRE » REER " REME neter
i ol JEE > P[RR s BB IR i 5 TP 47 28 T > BE IR AR &R
okay° j » IRIE/N{E#EEE IR EEEE IR - IR AT LA E > Blah T G
MRIERSE R > flush WE ZRELIAME > 1B flush BifRMHAR - (R H CE
EHE - IRATRAARIE EREHIZ /KL - {R220 » ARy £lush 5€ okay > {H
RITARERBUR K - 18 > JRAREE RAAM > /8 beware W - Bhif#IE A L)
mH e 2

PRECE R 5 DWI RHUEL - (B AREEEROK > BB EA SR AN E R E

PEPERE 7K » test for H{fl lead ~ nickel - copper °

R B -
D PESETENS K AR A (E 10 MEE limit 2% o (5 T AR 2 R (E )

& Fe Wl Ol ff flushed sample B & {4 F 0F # stagnation
sample » KRB EFH L EMW(E flushed sample FXE(4IE 4 flush
SEZt% > ALAFFEE(E 10 ME{EHEE 1imit » MRS EEEE - ERE S
advice Wi{f§ consumer » "{ flush 58 » §f okayMEm - | 4151E
HELEE - BBt {E consumer » FLEAUEMYME - {H {5 M 28 Fe bt K

BI{& T gE(EMEFR S 2 EE - M plah " mRBe e, 2
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&R oo ERIGE BRI o B (A B0k — (1 i R R ] P S

R A E 20 RO FEE adopt —{fl efficient WL » 1M
objectively IHEEH DL assess FHi{H water B} safety  [MIE&
EMEEB K - YR > A RE S 0 ATERMR - (HARIR T — (B L
benchmark [E#%% B 7 (5% & ~ %LIEL 2 BGsEFOUIREERE " 3K
S e T BRI B /K IEE = ) BREHE B K i 28 8 /K S 5 22 WE 7 Femt 7 — (& A2
A 2RI T — R E (G E —EHZ 2K i first draw e

P nah g &8nd il - SR EPE L eDC A — BB oral W
lethal dose '’ oral lethal dose for lead fE{455%%{% 450
i milligram per kilogram body weight » BI{&UE — {f 1%
lethal -

: Oral Hf4 O-R-A-L?
‘{4 > oral -
PRI BT AEEE concentration BLIEFGERH ?

& o 778E o MUE—{EIE®E oral lethal dose {4 derive from —

{#l worker 70 N7 E > Ws—{H TAEEEH A 21,000 {# milligram
B lead per cubic metre BEZE4R > and then {Ef breathing
rate {4 50 {fl litre per minute 7 derive HMREL, | ..

5 U e 2
S -
B R EE AR -

C{HER MR {%&TT —{8 parametric unit for —f{f first draw

sample JERZ MR AE Ty 2 22 20, -

CEARHEFEN ST —1{E parametric unit {(4&E—1{& flushed sample

e HE -

=
LR P S R A (A .
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& T WHO °
] @ IKBH > IRATEEGEAME(E average consumption I ?
%tk

B : {H {4 average consumption -- F Wi BH 4% ff 5% » average
consumption LT ORAE A M E 8 2 i - R EE A EHH
ZPERBEMS /K IEE » FRIEE average consumption §ifs calculated by
reference to unflushed samplelgHH » ¥fiEEf 9

%R WEBIE(EH B extreme case > fi wHO » Fig & i 7}
standard > [FA0F:EE > 577 —1{f standard o PLlZE cater for —
I8 worst I} scenario BiE (4 extreme Bf case W} o

] ¢ (BB (R extreme case g ? BI{AMIRA NS 1E EGEEH
e 7K e o

% - {BRIE(E (ADK—{# generic habit Ifg?
[ B {R o TRl AR AR R - (ROREF 2

koAbl ..

TR B R R > S AR -

i @ AVRUME(E e-mail exchange » {REE/RRETE DWI » FRHIHE IREEES
) 45> C19.6 14575 o

FRE A% FRE(FRFE challenge (£ A - HEF IR Z RIHEE -
IRRMARIE(E average WifE - FESFTHE - aﬂéﬁﬁzﬂ‘émﬂé’ﬁﬁﬁ%
o Rl EE E AT BGRRIEGEE > 7% —2F > worst
scenario FLAMH R » average FLARIHFRER » B8 & 2 /R 7] DUHE
TR A A > S = SR - & - average ~ #x
oo RS ANBHER - EREE o fREFIRE B0Y i ?

- 120 -

Transcript by DTI Corporation Asia, Limited



BKEHEEHAEZR

A

[

g

201642 H4H

ELE

N R Bk before WELHHN e-mail » N AHEIEEHITEEEY) - IR
HOAF B AT A IR G &L consult MEEEEE DWI o HRTEZ—F -
HEFMEMARE —(E8EE > 2 —HEMRIKFBIREAEES " HiaE
e — st R IR a4 - IREERR AL, 2

 RRERID D BRI first draw sample > FF%—(d

flushed sample FLUERIREEEE - B {57 {5 R B0 (% E {1 PR 2 o {1
analytical BET{F » #—f unflushed Bf sample » FZHHE(E
BE treat —-B{&Mi{E analytical treatment (AIE[E—{# flush
B sample BE > R A{EME(E - -2Z240#% —{E flushed sample : {EEf
turbidity FZ 0] e - -BHAIREN: —EIEE o R = e -

WRMREIBE USs EPA 200.8 MEE 7% » AR turbidity
=i 1 R o PR AR E(E sample f acid digestion » B
it acid digestion » B {& F5F [ A0 888 U i O/ 4 26 MR I EL 48 {5 » BLTE
HaF LR H5(E flushed sample » —ERENEME{E turbidity {Ki#
1 FBHEEEIZ] B o L TRA result o

A R o RO T S A o (1 AR AR e > P R
MEBRAZ B — DU/ Z P > Bk Z A resul clRml -
He g 8 BT BE XA £ lush [ sample > 2872 50— i W (E BB 1l acid
digestion » ZR{& 5 ZE F M  EEWEWRIE — J5 m > W (& B i (5] 25 {1
efficiency G ZEFEGHE -

PARGEE PO AR o TEAE (R AR E ©
PO {1 {5 PR - - BUR A S . ..
: —{fl performance pledge If L} ?

D BT performance pledge > {(AIRM A A ZRESE A (H45 E

SEIHERZ L > SEERZ 0 > AL & @R HIE result B - B
JRED B TR B MY sample ¥ IR E 2 1% 0 TR [E] FEAA M 2] 17 e = Bh
2 > IRIUBEZ&H result o

HH -
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DRt H AL AR TR result > EMHIN T R0 - HER -
: Task Force #ifadh first draw [HH# flush » 4Bk ?
" [EWE{E{% investigation °

CH G FW - —{R N E AR SE investigation JE{% general

quality  HEAKBME GEEEFER  KEGSH ST 1ead Y
Ui - MR {5 » BEfEIE(ZR—{E investigation?

L TS A (E water quality (ROKFTS @ » 1B the

presence of lead-

CEAIRMT R AEE A —E lead WEREE - T AR 4 5T 35 E 2 0

MEE & —SSEE(E E(E M F K & IE & A risk of contaminated not
generally {H{4 by lead OV 2%1{& ?

PR A - EHEEE A RARERE K inventory

monitoring BE T {E > inventory monitoring % 2% 0% (K 5l 2
first draw B E GO RDT Y& > AREFIFHYEE inventory
monitoring & establish {i scale of the problem: the
presence of lead in WE{EIHEE system » [ % Fe (M2 — (T
4 compliance monitoring » FRWHEE(E K& (RORFT & T # AR
A RHE] purpose fAIE[FE -

EASERR > #l purpose (RIRERIE » K BEAISEN X B 4L
EE > FEIEEE S AKE stakeholder » {EfEBRIRIR - EIEE
specify fR > "IBZIRMM{E test for purpose A, MIEEN » B
YDA A BRI AR - (BTG S E M EE(E problem FREE " HAEMRE
WE(E M RE - (EERIR > ket T WRiMEH —HEHIGRE » EZIrE
T 52 B A B A VRS A AR R B — (B RTRE - FTDA set ME{E purpose #f
REIR se t RN IERZ 2

PIER SRAHEWEE LD FE G EREN 7 H 24 SEEh EH ik

WHZA » BEEEAEHNA 2005 427 1% 20Nt B 52 gk fil 7K B
JKIEE T {E HHJ{43E determine ffi{il lead content (4B comply
with WHO » {Efffl press release HiiIEtEl -

DR EMREEE A (E e-mail > BEABASLEFTEE C19.6 0 14575 {REE

WEE (AR RS 56 4
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D WE(E (AP ST A E e-mail BEEE > fRIEA send AR HEE e-mail

HhIG 14576 BEREMHE » 4R ELF] - {40k 2

PR

D REE R REFE{A Y In Hong Kong, there has recently been the

lead in water incident in the new public housing
estates. The method of taking water sample from tap
after 2-3 minutes flushing practised by my Department
has been a matter of considerable debate by the
community and subjected to challenge. Currently, we
are following the provisional guideline value of lead
10 pg/L for compliance checking of drinking water

quality for lifetime consumption.

At present, I am not aware that there 1is a
harmonised approach in taking water sample for lead
testing in EU. In this regard, I write to enquire
about the sampling procedure for lead testing in
drinking water at consumer taps in UK for assessing
the compliance with the parametric concentration of
10 png/L as specified in the Water Quality Regulation
of UK and EC Directive for drinking water standard.
If stagnation sample, say overnight or several hours
is taken for lead testing, what is the
standard/reference value for compliance

assessment.” » WE{E 5t FH /R EE R E -
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RSB ER A 14575 0 (EFHUEEL{A " You are correct to say that

there is no harmonisation with regard to sampling
technique for lead across EU member states. I believe
that at one time the intention was to agree a common
approach but this has not happened.

In the UK, regulatory compliance sampling of
public supplies is carried out by the water companies.
Samples are taken at consumers’ properties, selected
at random. Samples for lead must be ‘first draw’
samples, that is, the sample comprises the first litre
of water drawn from the tap before the tap is flushed
in preparation for further samples to be taken. If
the sample result exceeds the limit of 10 ng/L” - Ig

{8 LB IR ED (5 & B A (] R AR R N B A VAP A

DUEME limit IR KRBEE > ENGEE(HR—{# health-based I

limit -

D Okay ’ E/AEBLE 2 A H 1imit B ?

A limit o FELEAEE - ESEUVEE linic BE > ERsiGHEE

PRIEERE > (EsSEEA 42 debate FER(E —EIFEYR limic -

P EB LR first draw BRES N ALK reach F7 (E{E i E e L

limit ?

DR T8 -

D BEMH PSR ED{R 10 micrograms per litre?

: “the water company should return to the property and

take further samples, which would normally include a
fully flushed sample and sometimes a 30-minute
stagnation sample”  WE{EFLEMAIE[E]EE sampling’ overnight
W% AT BE HE BRI 6-hour stagnation » A[AEREY » ROKEF 7 2

- 124 -

Transcript by DTI Corporation Asia, Limited



BKEHEEHAEZR

Mep

201642 H4H

I 2% W] 2
E ke

i : EE A {f 30-minute stagnation sample * “to ascertain
whether flushing the tap for two minutes or so reduces
the lead level to below the 1imit. The company should
also investigate the consumer’s service pipe and
internal plumbing system to establish the presence of
lead pipework, and investigate the company’s own
communication pipe” > “If the company’s communication
pipe is made of lead the company must replace it. The
company must also give the consumer written advice on
actions they can take to reduce the risk from lead in
their water supply, which might include flushing the
tap before using the water for drinking or cooking,

and replacing any private lead pipework.

Over-night stagnation sampling is not carried out
very widely, because it would normally be dependent
upon the consumer to take the sample first thing in
the morning, and companies prefer to take their own
samples. Water companies have the power to enforce
prevention of contamination caused by consumer’s
private plumbing systems. If the consumer’s premises
is a place where tap water is made available to the
public, for example a restaurant, then the water
company must use its legal powers to ensure that any
private lead pipework is replaced.

In the UK the use of lead solder in new plumbing
systems has been banned for some time, but we have found
that brass fittings can also be a source of lead in
tap water, which the Inspectorate has carried out some
research into. These days, however, most new water
meters include very little brass, so this problem
should reduce over time.” o

g FEE 7R 5L 1 B2 28] 5 I O g {2t B0 55 28 > (EE w9 o e (I I e £
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[

Eo B —EE G- HIEZ G- EREECL > Fih—E(k first
draw sample » i T8 0 5 B BEAE - 5L & SR B — 228 53 R PR A 08 10 -

&
DRUEEEE AR > EAH first draw BEEL R GIEEIE ?

B £irst draw BEEIBRVE (4B T4 £lush B sample (UK

DLEERE Z Hh > (B AR — (B - - Bl (% R Ry 55 B T 52 47 26 7K I D 4 7% 22 o iy
orthophosphate B} » (EZELE N2 E . . .

: Orthophosphate Ft{4a 2 H/E(E plumbosolvency » &BREF ?
D f7tE 0 (% 0 4—1{# plumbosolvency control » {EAEHEREIENT. . .

PEESE o (RIA R (B SRR R o (BN S S KR > FTIA

Pt UE W 175 58 S T P (B E2 90 8 7% 25 Uk B {1l w0 14 - S 2

DATEE o R N R BRI A AR IR IR L (5 5 B B (R K A s o

fEFEAE > ERAH 50 K5 25 25 Z1&50s 2013 4F 12 H » FHUIE
HUARDK 25 58 E (% 23 58 » FHE—DFF] 10 B > (ERE(GZEH B
Bl — {fl &+ aggressive WM B W O] corrosion control Ef
programme > {5 gt 22 0f% 0 0y UF UEE — — R 7 0 BE — 2 48 $ 0l By A ol miy
lead pipes B} > EBLHEAFLREE > BLII—M chemical J&M&(E
water treatment work - FLJIM) orthophosphate > and then
#AIH orthophosphate AWEWH{EFE /K ZH % 2 1% » [FMHK lead
pipe form E—I{I] lead orthophosphate > —Iifj protective
layer > SLP5IEMEI 1ead MM S S M2 H/KEL -

EVE—(EHEE first draw HEJ/H in a way EZEE TE
i (E corrosion control {48k effective » {&BKIE T H i 5 {E{f
B optimise Mf{# corrosion control B programme » [A B FHf
W — 1) X F > {E optimise — {#l corrosion control
programme ° HJ{4¥% orthophosphate > i{l dosing {AZE &5
optimise & tune F|{EFE# achieve F|—{|5 percentage MK}
compliance with Mf{# 10 microgram per litre B} 1imit W >
Fir DLBE i (B — € B first draw > LA HEFAHEIER > 5

optimisation of {f] corrosion control programme °

R H o —(E R N 7 AR DRI 2
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& o
bR R IR (R 2

bR R AR ARG . . .

D IREEUE(E {4 health-basedlEli » (ABk ? {REEHEfiF -
D [E4{% > WE{H 10 IE{4 health-based W] o

 IE{% health-based - sorry  (HAEIRME » REEEFEMIHE R X

R —M R R (RBK 2 A0SR S5 3R e s -

Pk FTEE
D AR B R4S IE — (R — (B 5= 7K show W HY IRIER ) R4 (B 15 (B It =22

% take action - NUJH%E o0 N (E 0 BEAE E AR A0ILIE - (0K
w2

CAIRAREE AL — M public outlet > #FUEEEM - E(RZEMEHE

HERL O 0Ky 7 M OB

PEAREREARLA > B XE R R R 5E 40 L 2
Pk RETDAME A -

RIRIRFAN - a8 5 AN A U B AR 2
DATEE R e

FRE B BAAR > R R IR ZATME(E e-mail 7 --BIMRIRIIE - - A KK

KL .
Al:l .

B ZR Z FiMi{E e-mail > {RH{E overnight -~ several hour
“what is the standard/reference values for compliance
assessment” > {RYEE (F R (& G E Y Uik > 7R YE (B F (8 E - (B
HEIR > B GeERBHEAMERE - BHREST#EE T R A E
S L programme » Flth W B N F M) orthophosphate #yIE
4, ...

B o e lEF R E . . .

- 127 -

Transcript by DTI Corporation Asia, Limited



BKGHEEHEREEY 201642 H4H

EFE -

ol
AL .
=

X

X

KL
PN
=

FEE

[

[

WE{E 77 5 0k - - B IR INE 47 2% It R E 2% - BllfR . . .
B N RA B M SCE B -
DR A g I B Y O

PR

DR EMHE o (ERLEE T IR AR AR o BR{RIEE

P HEEME - EER o B R EEER K o (ERE R I audit

monitoring B - Bl{4 & uH (& EC Mi{# EC Drinking Water
Directive - B # §H B8 /K /& for — (& F B 0 ff audit
monitoring  [ESEAN—IH e-mail ZFiBIKEL o

R DR o (EUESEE I A S LS (RO 2 R MR
(B{E {5 4F specific WEEHEEIR - ARIRIREIE T RIE BT 3 E
B 7 )RR - FIBTEDTS - IRFSE - (ESRIEUEMEE F0R - AT
O 5 SRR 0 2

DI o

B AR FEUEE » I XAME » BHGERAEE &R ER
SEREB A RS first draw > S#IHEH —(EMEE - A —W
PRIEWRE T/F - WJgE(5 il flushed sample B FHFZEFIE[EHEE —
@2 & > B RLA R AEE THi{E corrosive control ffS#HIE
R > BRI EAFE corrosive control MEERIER
M BR E SO FIDR IS g - BhfR W EZE B E| R EEDH & F L#E - R4
i 10 EEE > EnE S5t HEI & & ?

D HEUESFRMEN information &S —IMET] paper » technical

paper ’ #ifs DWI AHA —W A IR0 TwA M) journal W&
publish B » EEH -

BT 0 5 9 B R B0 2013 SRR Ve )+ S
FEEMT—) aggressive Y} corrosion control » FTLA5[ %
$F 547 5085 7 LI 575 S (ORI - R 3R (5 (RO (8 e -mail L)
SNE CIER research ?
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% f785 -

D BRMEFLATEE /R f& put 2 and 2 together MHAREEA PRI - (ROKEF ?
4 o

b AE (A I SR R T T SRR B L R 2

DAT o RTEER - HED AT DAL RE N -

oA IE A DUBE — B > AR (R 7 WE R S WA (& > BI(RIRI 28 - - Bl AR

RS — R e 2 B S AT s M E R -

D& > okay e
- DR R it 0 4y SRR 2 B O

: Okay °

FRE - R RE] scotland M {EE (- -FutHi H 24¢ go through

[

i > E 4 ¥E stagnationlElif - BJ{4 2002 Scotland o

B EAREE—BS > A1 tab 12 » fREE—BR{E bundle tab 12 » &/f&FE °
AU EEEE 150 KAy 12 Wi{# {4 interim> 15 Mi{EFE{% -~ tab 15~
tab 15 Bif% page 2 > tab 15 {REF—HFZE 248 H » KahaR Bl
ok S ol S BRI SIS /K JEURZ R o BT o IR % 38 B IR SR (5 A e 0 =
SRS RLEE - SEREFES 248 H "Methods” ©

shivTwo objective tests were used to confirm the
presence of leaded solder. Firstly, a colorimetric
chemical indicator test was used to detect the presence
of lead on surfaces such as pipework. Secondly, an

isotopic analysis”

“Stage 2 testing was confined to kitchen cold water
tap samples. This was to allow an assessment of the
potential quantity of lead consumed by house occupants
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as a result of drinking tap water at home. Different
sample types were collected to obtain data on the
different possible concentrations of lead associated
with normal variation in the contact time between water

and the internal pipework.

Flushed water samples provided the background lead
level associated with water from the mains supply.
Overnight samples provided data on the lead levels
associated with the maximum normal likely duration of

contact between water and internal pipework.”
W (il WL (5 AT BV K - fRBREF ? Overnight WEH -
A R EREIHYEE )

“Stagnation samples provided a standardised

measurement of the change in lead concentration over

a fixed time period.” » {BEBfiH =+ > /REF] -

IR{¥ » “Random samples were taken to provide data

on the typical 1lead concentration 1likely to be
encountered during normal use of a kitchen tap.” °

BT A% fi 2% 1o 1 D 50 S (% B S0 3R (B /R 0 o &8 5 2 » (Bt A DU 7 -
random ~ first draw ~» flush [H# stagnation for /DiEiEY -

=ty EWEERE -

DIE

D BIRIRAE —{8 range of data - {RENEERVEEE - Btk AAERE o (AR

O 2 BLES A R —(E > IREEEE ?

PR EBYE (E A8 survey WL > Bl survey BLiF % EFfE A

DL 1% 12 B 4 W B & (% 0 R fE OB o > ARk M — [
interpretation Bf - [E{AMILEEBM I HIM(E case » FLIEAM
—{# survey BNz AMH—{# compliance monitoring: fff
DUEWEEHh ¥t 75725 - FAREBE LUK investigation A LAY
B FEFLBEEE purpose HE (RIEHH [E]E -

- 130 -

Transcript by DTI Corporation Asia, Limited



BKGHEEHEREEY 201642 H4H

]

D BRI S IR A RIS (R 2 2R —(EBE €t purpose &

PREIE > (EfR R B AN B EREE » SEOUEAE ARy > &0 T IERAE

SUE AN Rt o IR0 SRR 8E - - 22 F DU i 3 R B+ — R E T A
Nff affected estates @ HHFHFH ML » G2 R ARk
FEHEOE S Bih T gBg HER K AEYE  HERMMEE %+
HEE - XN E IRt VS 750k 0 B DL B H Y i

unaffected ;| -

RECHEMREEC— particular purpose » gifa#fss " 3K
F{% T LI flushed sample ; » {HAR/RES T ADE > ABf define a
purpose differently  {EFLAIVEVUREEE T A » IREVT ek FIEE IR
define { purpose differently » {RENIEZ EFHh 26 fEm g » | ..

AT

. BEERIEERTRGEE TRIE define [ purpose as —@
general compliance » | Bifif — E W {E H 2 4 general
compliance g ? {fREC. set HHCOE » VE{EEMEHF -

PIEEEAEEE C set FHC » NABIRMKEF R FEEZ EH#K

MR DR E SRS B AR & T R AR R - e (E & (R — (1 4 D i R
purpose Bf - {RBK 7 FiE AT DL E Cah " 3 B e AR - AR
AR — (8 survey  ZARHEFFM data  FELHERIBAREHE - 5 B4
SRARIH R o MR o B (RE — {1 R A oA (1 ERUE SR B IR AL e
@ o

=

Bl 14 R draw — {fl difference B} distinction &t 1% IR

proactively HiAEs—HMy I - REtRGIEESEE > WAIREHC
soffl purpose » N HEgz NEIELAMI N KEEE - (HRIR respond to
N8 WRORB > IR AL IR NI SRR L > (gl sk (] 1 1 4 5 At - e {18
B 7K Z Wl U RS - (RREF 2

ko S e

ERE B BEERI{ATAE Mr Ho #4248 - 9951 > 9951 19.1 Wi(H. . .

ASeA 19,1 99517
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FFE - &Y o BLARIRE purpose IV » R{E purpose EHRFHLA A > Fiik
“in order to identify which” particular “rental
housing estates/developments are affected” » TE{H{ARIR

{fl mandate NY Ui ?

FiE P f15E—EZ general compliance of WE{H§ WHO guidelines
f .

5 L RSB (REM(E identicy B{EEWME rental housing bk
affected s RMMEAME basis » ffk A E M A KBS &
AR08 (D B+ A SR (0B AL A 0L U 0
% identify B—WEEMHSHEREN SHE » ok ?

FJE R identify > IHfFH{43 determine H{E{E extend of N
effectHIH -

Fr+ A ek By o ] 2 22 ke — Bk W RIS (R B X compliance --{E{AME

JEHY inventory monitoring {4&}Y compliance monitoringe

i MR A% > B fFR e — 0 A e 0 o AR B (% R ot P 30 e R ] O o (08R » {EL
HEISA - TREFREGEIRAEHOU compliance monitoring
FEf% inventory monitoring » H4h NI 25 HHE - - BLIF 2 B A
{4E5 " Give me the worst-case scenario, give me the

best-case scenario, okay, there are the best of time

and the worst of time, okay, fRAEHECE o | BifEIRIE
o DL SR V5 0 {5 1 UE K w2

E B R HARIKBIER DL deviate from IFBEMEH{E purpose ¥l o H

=5 °

EFE ¢ EA  IRALAEE S 5 EE T 2w DA i~ oE A - oA o IR R,
i 7 5 roE] DAV > {E I SR AR 2
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&I B IEIE AN o BIfR 5 E A R i OUUR TG S et T Fmtng SR
me o fREE T RIS EAR A, . .

ERF RA DAEESHETE TR T T —EEER T > et RH o A
U B RETTE o 18 o MPERBR LA M BE AR R A R o MHEE AR L &R 0 >
FLEL /Iy > PR IRIH I o REEEE ? L MR A DL

e AT (R s - HE R

LG AU SEIERLM o PEREIRELI o (REK P WM E o STAERIR o

% B BT AE taken {EME{E mandate b FLf&EE T REF check T
KGR AR - IR E 2R H B M flushed sample
Z5 e — 8 i EE B /K A -

B (SO T TS © 3 43R OE (L (% B3 £1lushed sample
HARMEEE > BEEIFBEHE go through MUEEEWY » A8 flushed
sample KEE A HR—HKA > SO0 —HK AN & HRERTHZ /K » IRUE S s 1
{4 worst case scenario: {H{4 public health estate
M ZE =TT E R > 47 20554 > [FIE[EE ? Public health
5 FE g o

& {H{4 public health » EZ{K toxicology M} approach » FIE&
HiE2E o GBRE—EZHAME{E worst scenario & estimate {f
exposure I EFETW > H{4 from water quality management
point of view» B4 —{E 4 average B quality @ FiIE(L
#E—1{f worst Bf scenario X compare with —{f guideline
values '’ {E14 represent —fff]l average quality for lifetime
BE consumption » FRLL ¥t 7T —1{& practice {4 —1{& worst
scenario % compare with — { average quality &

guideline values WEf o

[ - BB ORGE A SKE i PR A - e (EED (RS — 2 o S 2
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A
=

PREERE AR K -

ERIRAE S K 0 B GRME—— W R A 2 5 0 (B AR UE(EINE £ P 55 IR
B run-of-the-mill {5 B ek T B2 8 0 > 700G 2

D AT LAEGE S run-of-the-mill » FB{4%E flush B} sample 1
compliance monitoring » JREMARTF & HAMEIZR - EAUEM - 4H1H
B 0 Bt & {4 flushed sample fif compliance monitoring
HERM % in 1line with —f# international practice EfE

= °

BB PR S R AE B o B S T It e o {IE (% TR B (BRI ? UK -~ BRASTEE
B o #% 1% B first draw B 0 £ > A7 DL international
practice » Bl{afRF MR #t & " K & international
practice » IWHHFZEE » IBERLXM first draw - | HFF AFH
flush » {H&HF AJREMHOE first draw [ international
FTNGEIEH first drawlEig ?

DR R A #E  FRDE — E 2 first draw B > KHF NE scale
of the problem: ...

C{HAIB MR %A potentially HIEH Z3EE solder » IRBHAIE
HiEWEIGHHIEN potentially S #iEE solder 5228 > AR HFIE
FE1{fl potential WEJFTHE - AEHE T i (E JHEE A 17 52 2 2 Uik > B0 ?

W o AR REIRJATE - T BHEVE flushed sample » FRIHLER
MW T A1E(E A Fot L 4EF — [ XRE B technique 7 U
{#l possible source of Mi{E leaduNFEE 4K » EHEINE A — &
elemental analysis @ HI{AEHEKB instead of EE5E/K 2%
Bh-— R 2 1R FE AR T FeutE e A REME(E possible
source of Wi{# 1leadlEl -

: {4 > base on flushed sample HILfHE -
F R
 Flushed sample fTi#8fF @ (RBLIE & A4 R - R (RBEAR 50

close file > ...

CPIEE IR A
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B R 3 2
B -

i © B4R flushed sample 7RI EGH first draw T RE(REEAE
R o

E IR FEe e E R —(E RE M R RE R o e FERZ L 0 Bl R . ..

M0 B RN FEERIREWEREZEE > (REVHEAW unaffected
estate HE {4 borderline B} » HF L EHAr - (REIEE - (ABKIF ?

%t IBEH]DIEE borderline » (R FEBHML. . .

[ =i 5 W o =R 5o i 10 B e

% A DghEi 50 i 10 FRBEEE R LIGEAE . . .
M A IRAEAEWEILEL - HRe 2

A B BHREZHH -

[ EFE% D W7

%k

e o BA Al S B2 S5 B AR B I > 3 o] DASS IR B MR > Bk A3 > A3 I tab
43 2391 H > 2391 > Ig{@ 514 unaffected estate » 2005 4
ZHIER > AT = LRI borderline » borderline Hf
EFREHIE ? Bt 5 microgram - /b 10 Hlfk 5 £ 10
microgram:’ FLEEF L borderline » Hl{f4 for IE{E purpose » &=
R > REERE ? A5 ..

& EA AT EEE > IE{E borderline o

i B > B > Bl Rk EE SR e G B MR A - Bk
borderline EFFTHFERR > IR/ LAEEE 9.5 414 borderline »
EEHEEEFIMEE 5 £ 10 > S8 B H% borderline » IR HIE
—{EE FREEE > FLENA —FEWE > REE] > UE{E % 2005 B L% B EE
B IRAEFERIREAEW G 7 B 6~6~7> Iy 8 fr &E(H
AU 9 MHIEE > {REET 2393 Wi - H—1{E{% 9 8 -
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Fir AREEIE 25 » UE{E R —IY random sample WL - UK (% -
R—E&i - HEH GRS - GHEGEERR > HENAE —FH
Bk #0522 10 Bf - WERA —WEH % flush - #HH 5 2 9>
G flush > R @ SUEZ (G 10 > B{REHE - IREGE
R ET R B PR B S 5 R o (E (R B > 9L unflush & 05 ]
SLERA I P AEREE 8 BRI 2 BEBK LSS - Bl g8 eEE T IK
IEFE (R0 H i {E§ hypothetical average person {EER%£%% >
EAIRMRAAERTZKEE family » TELEHFE LW - , BGETE
Jre A8 e {18 17 O 2

b O {1 K H Y B AR body check M - AR /KU (&

flushed sample &% 10 BEEE - O ELEREAGT AL HEHE
#E 5 {4 no cause for concern EfJfEEZ -

MR LB [E /R 10 (RUKEZ apply > JEMEfESZ apply 10 @ 2
AT HEEIREIR 10 > M2 E F # B s AR H O sample
B test against WEfE 10 » FELARRIE IR » BUAREE LR HE —FFER
unaffectedestate ZAEMFEHER » (EME{E test HB > flushed

sample {5 9 B} » EARFUYEELE » (G E (R (8 5 S BEVERE o] 58 > (R
BEE > TR & R TOMEEERS > 34— flushed sample
fE unflush > EFLE#EANWE > /REE ?

P ORAAEEREIRYEE )
PORLARIE — ) R R R o R RTE RS BN > UE(E & (R o BRI DS R

PRME(E sample f KB - HMEGSTE RN » (RS BFR S RE 1 142 0
Uif - BLEUM unaffected estate el - {H ARG 5H e — My H)
EHHAEFIF > flush LR sample 4 8 B ~ 9 B » JREMRFRRIE
flush L& RGN B&IRE S UE— I = §F 2 @ e fE R eE /g KE
TE R J BRI 10t DB 2 (5 1 S 2 i BAEL R, 2

PR MRIHERE L T o HEARURIERZ E R ) advice MI/ER X

flush MHIYIFEE sample before consumption IE ? Rather than
RELEE T IR REAFIE &4 » IRERFEKS /K » {RIEFELF o | (0K ?

CEIR AT BUR BT R B M AR R AR F LAY sensitive o Bl

heh A NFESEM Bt 1] fEH scaremongering  HATNHIIEFGEEE -~
BIRIE(E 5 —{E extreme - 5H5 ANTESEHE - EAIREE T ZH 55—
(i extreme  BEAFEURR R EE $e ) (E i 8 PG S5 (RIS worst
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case scenario - {RELIFIREEHIGLRS T IRATHEMW , A - L ME
IR _ERE A N ARECBUR KR - (RERE 2 (A AN G BB /K B 2

EGERAGEEARZ Y > FHEERE G EEBKIEEY - K EHAE

B HHUE T IR (8 420 A S R % > IRREZE £1ush WE N {E
tap > IRJE 2RO I U > B

WHEHMAHEKE L T5E(E difference R A » RATF% AGE " K
T2 EEE KB TR - | B0 sE " I E 4 flush IE(E » FRIE
7KW - R - (E A ERE A SR EERELE > Bl{% worst case
scenario HERKMZ wmE —R > AT LT (E GRS M HE
ME—FEEIRGEE  MAEEHEE - (RE T 5E worst case
scenario I > R4 o [H FH S B A E -- 3T DA E (E
magnitude of the problem - HU {4 » FUoR B 2

CEARIREE RS A B AW R even though {RIAFIE(E worst case

scenario B » {R1&PKEES allay FMEEE anxiety [EH worry UE
HE  E0EMPE N -

LR R EAFRE RN > (RIAEBHEE 2

oS

E BRI E REEIE R RS o i RE &R A . .

TR B REE A BN RE > TREIRCORARL > TR 0 A

[

A AT > (REEE A IS > FHATEE Y i -

DR IS 25— (E AR AS B W 0 DL > 262 H o W {5 M E 2 B O T

{RUE(E R - “Water Sample Collection” » WE{RE X A% &RAS R M
X4 > Al tap 12 -- tap 15 sorry: Al tap 15 262 H

WE ([l Y A%k AR R ME 5 {4 » “Water Sample Collection” e

“In stage 1 of the survey, only random water
samples were obtained from participating houses for
reasons of convenience and practicality. It was
appreciated at the time that this might result in not
identifying some houses which had elevated lead levels
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associated with the use of lead solder, due to the
variability in stagnation time for a random sample.
Stage 2 of the survey was therefore designed to explore
the extent to which the sample type used influenced
the probability of detecting elevated lead levels in
the water supply within the house. Four sample types
were therefore obtained; an overnight sample
representing the maximum probable period of stagnation,
a stagnation sample drawn after a standard 30 minute
period of stagnation, a random sample collected when
the sampler first arrived and a flushed sample taken
after the supply was run for long enough to ensure that
the water was from the mains supply only and had minimal
contact time with the internal pipework. The aim of
the flushed sample was to determine the background lead

level associated with the mains supply.”

WE J& 58 ok 1% B B8] 51+ - (EMLEEE(HREDE flush ME{E BV HE
I (% S IR Gt o 1 22 20 51— (E 1§ representative sample of —
{éfl average daily consumption » (B RRZFBLIG A FIE H - - A
A LGB - - EE equivalent » BLRKBE R /KEEE > /R
internal system flush %&## » {RELEEENHIR(E system EEMH
Uy RE I > BL A DA test F/KHEE R KEERT - HEH IR R B K
B KU AR A% AT P R R - PR Ry T I 1T 22 U (% 7K %5 58 L RO B DB T
R flush e 2 1% » {REEARI —HF R RFTERGE A rEE A 2

EEERREEHA TEAWEERE > —W s ERKEME plumbing
system » [H & EEGEN —MW individual house ° {E {f
individual house > {ENfi{fl main supply [E{EHE{E house Hf{#
water tap (RPEHELFITEL - FRrDUIR flush — (@ 2% > B A
DAt EME {E main water Mi{E sample » and then FL{RUFR{EMHE (&
main water supply A 7][E]EEL

EAMGEE  ROHRELE(E roof tank > ABFHLME down
pipe KK branch pipe’ FTLUEIE —{E{%#EHE{# background
water quality [FFBEF R AWERE > WRLM flush £ 21% >
R HREERI I K TSE supply WE/K - MRATLE S HEIHERE > &ok
Jc 7 BRAR IR (g R R L — (AR A - SR AUE(E flush Ef
sample’ —{f flowing water sample &KiEHH{# inside service
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system Z 7% > ABEMHN contaminants release & IR0 ([
KEGEHEE - FTLL that’s why B E O 2R E 5 £ 3k &7 1 -

SRIE (4T DUE(EE R > fE £flush 582 1% EEMEMI M (A IERE - (K A
{EME{E distance between Mi{fl individual house [E/#{E mains
RABLUF S » R £lush 58 2 1% @ IRIE AL o] B 14 B2 {5 e 0% v ofif iy 7K o

LB R ER A L R B EE 15 00 - FROEME{E water supply system
{4 EE#E complex » and then MHI/K(AZELLHE —I) branch pipe
E(RUMAH) internal Bf pumping system Hlif o 2 #EFE K -
MAB &R EEH % - (B pick up B(E{RA —M contaminants » B
% lead particularly & release HEE/KAH » FrLL that’s
why BB R EFEE % flushed sample » [EIAFRA KIHHELE -

WE A (A2 E L 73 A1 - AR £lush S8 Z & AMHEARE » B (AR 7R IR e i i
8 FT o Ak > BT (5 A J22 0 L B 5 R SR AR A gl (7 2

D HPA--FRUE{E 7] LL common sense #HEhE stagnation sample Mi{

lead content JEZ A= #EME{H flushed sample °

DRM > £lush WIS §E > drop JLEKPRI S - AT AATSR{R £lush EZ 1%

T REPREEE > (R AR unflush (R EE - {HALR KB
R (5 ] BE (RIS 10 B 12 MRS > /R £flush WER /T8 2 1% > A AE
R 1 BE R i TR KLY - R EE ?

L BB (M [ 5% stagnation 2 % W{E lead content HEf{h

—{[ transient Bf concentration L » {K over WEEFHER] » IR
accumulate WIH% Lead MMREAK AT - (R—BKIWE - (RELEFC A
{5 B 20 ik R o 2 8 (% -

HIEIREE— 86 Tso Wi (& 5a /Kl (E2 /7 > N R IR Z AT e A28 -

T BCEI take {Hl 10 minutes Bf break > #FIELFEF ?

Al e

T - ki break — break 4 o
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T

i

7K

4 B 13 S EEIHR

4 B 27 53 RIEHGE

N LA40AT -

EH N\ FER OKBE (GUKB(EERET) ) FE 8 (FM

Wi

A R

[ PR SeAE » SRARE RIS —W6 SO M {E R 5 SR /KEEFE 7 > €2 tab 19 1539

H fFRFI Faucets”Hl{E » 6.4 -

PR

f:6.4 > RRFIFREIMEE » “If the effects of materials on water

[

quality are being investigated, then the initial
draw-off should be sampled. Samples may also be taken
after a specified period of stagnation to provide
information on the rate at which materials affect water
quality or the maximum likely effect.” s {RE F|HH - Ig

{EFL% for TEMYHAYELM first draw e

& e

D ER{FEMEA] > “If the quality of the water as supplied to

premises is to be checked, then the faucets should be
cleaned and flushed at a uniform rate for 2 minutes
to 3minutes or longer if necessary to achieve constant
temperature before samples are collected.” o

EVEEMHIN 2 =778 flushing » EEFHMYFLAGEERE check
Wi {# quality of the water as supplied to premises : {H
HEEEEE B AR GEE RN I MEERE /R {E premises » K
W15 AE 1 U vy 7K 0B 7K S IR S R N B 2148 £lush {2 =57 8% >
BB 8 A P RE RS RE R £lush JEVE{E > fR eliminate WE N E]
ZHEE potential BEBEELS Y2 1% » IR0 R0 4 H Mok 1 B 2|
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R fEl premises WE/KEE/KE » EREE E AN HRIEE - AR ?

k..
- {RIER RIE(EE W general average quality HWE > Bl ?

DR EE R A2 > EL A{R{E flushing HE{% remove M) standing

water»and then {RHEI K HMEH{H tap H B EE &K 0 /R ME {E inside
service ~ il plumbing system » gt # "l (EKPHIE K —(EH B E
check Mf{ water quality as supplied to the tap-°

IE{4 to the tap to the premises I e

: To the premises  ZE[LIH » 5 to a tap &k -

e A 8 o7 BIEEE BB 7 BORFR N ES 2405 Rz 2 1% - BHE R Jo m]
REJCTEYE 5 HR R 50 — ) contaminant flush JEWE - FREA
FI L 7K e ZAE D & A 48 8 A B o i o (B (R EDIE R S A 0 #D
HRENREIH R LR A DAOR R EE /K ik L s AR AR IR SMAT supply
7 premises W& BEE/KEEKE -

B R INER (R AL A A ] A B 2B > BEZRIRERESME(E contact time IE

B - RIBUE(E contact time Iy lead pipe B3 (RHEZ
HEEE [N lead pipe (EMf{EHVE » {E 1lead [§] carbonate form
e —JZ i {& lead carbonate M4fE » (EAI5H{E contact time %5
HEfEE » ] solubility of M{# lead into water FE{RFEMEE > ifg
BBt IE B H#t{4 find out FEEUE(H flowing water passing
through WE{ inside service system [E@ N4 system EIf
pick up W7 contaminants Y #F > particulates W #f » I
% {78 7K e HE B > BRI take UE{E sample as representative
as the average quality of the water supplied to the
premises °

TFIR > FeBiBE 2 FiMHE 1539 -- sorry: 1538 ¥IEE - 6.1
“General”WffE > “Cleaning, disinfection and flushing

prior to sample <collection depend on specific
objectives of the monitoring programme.” » {/R & ZI| B ?

PR

- 141 -

Transcript by DTI Corporation Asia, Limited



BKEHEEHAEZR

[

[

g

201642 H4H

“In general, sampling to ascertain the quality of the
water delivered to a building” - WEEFZEN » BI{& A E{E
building *» RAEHI#E quality of water delivered to a
building » “or to ascertain whether the quality of
water delivered within a building is possibly altered
by the service network within the building, should not
be carried out without thorough cleaning and flushing
of the sampling points. Investigation of water
quality as delivered from a faucet might require that
samples be collected before cleaning and flushing, or
samples might be required both before and after
cleaning and flushing.” e

Fo i B A - (R R A SRR R B A MA K E —BOKE W
Fy{E5% a building » AF(B building WHE » BI{ARIE (G H A HAE
network  EF(H building > {RAEHE EFMHIRR building B /K
KEEEEE » RELZE £lush BZF RN EME(E system s fRAIE (R £lush
RZ RN system » (RO /KIE & $f HH ROEE /K ik & R AR IR AP T
W 7K 325 B 5 Ml (] building M S EE/KE R RIRAEIEE potential
GRS T4 £lush EIE - FREEH BB A -

DR R — R R A L (R /R B £lushing {4 remove MY standing

water > & ...

! Standing water EEFELFEE —IEE contaminant °

PIEERIRTE  mJRE R I A EUREE A WS ) B H I - 1ead

N4f > bacteria X#f - FKBIZE make sure - #HF{UEEMHEE - K%
F “ascertain whether the quality of the water
delivered within a building is possibly altered by the
service network within the building, should not be
carried out without thorough cleaning and flushing of
the sampling points.” » FRPIR—E S flush 522 1% » IR E
B DAER{EYE > ascertain Mi{f quality of water delivered
to the building 77 HUE{H inside service alter WE{EEE
water quality e

He FH R LR 2
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ZWEAE M IREE take BE—{E sample FLAURIEE representative

[

[

B average quality of water ' [N/{R passing through g
ffl service network » MRIE{[E A H 0 182 - $ZE 0k (E/KIf 2 1% > KRB0
analyse £ » Gt compare with —{HEEY] PGV W » & (GEHAM
WHO B guideline X4 - MRBHEIME ) investigation 5352
0 (& W wk (% before cleaning and flushing B » B{&E 1R (&
ffl investigation » FE{%ZE 0 EE o

%Pk investigation » Il ATEDEEVELF T - ERIREESCMHE - (R
Zivto ascertain whether the quality of water delivered
within a building is possibly altered by the service
network” > {Rilah flush We Z1& » {H{AIK flush 58 Z &1 IHRVH
{5 45 5 I % R 07 78 il Wi 9 U R IR K > RS TR IR £ 7K go through
Vel system —Z - Ve (E K3 L IR -

UFE ] 7 Bk S 5 387 B I /K G5 A W ] s ys tem — 2R 34 HH IR IEE 7K 3 » R
R — Iy bRy o BRI GE I IR K E LR R R B E B
A X~ Y~z I JRERIE A 5T R Ve ML 22 B o7 5 2K B TR S /KR E (%
FERE system » REVEH{E control sample ’ {R{E control
sample » IEfHEfE > SEEFGEEMELNER 2% » BENE
[l 2 1% 18 (B0 {E] sample FLAPTEHSMAIE as supplied to the
building ®f sample ? Stagnant W —#k 2 1% » ¥t 0 DAAIZE H & (K
Mi{E internal system contribute WEWJ7WFZES/NEGY)E A F o
f&BR O] DUTH B 0 2

DB AME(E sampling B} exercise ZEH 0 {fl control sample H

B L5 MEE sump tank [FHE{E roof tank - WE &Y & B (% W (&
control sample : [i{E tap sample §f{4 compare with IE R
control sample ° BIMBZEMHFLIRME tap EHE (% 0.3 B » 058
{RUE{E roof tank {4 less than 0.1 Bl{4:EHHK B IE(EH pipework
Z 1% A (E 7K (% pick up UE > BIfRZULE 0.2 B0E (R —(E level R
contaminant B(#&% lead M AMHEL » {R{E control sample HE
L% sump tank [AM roof tank fff DU i P Bt 3 — & 28 sump
tank » roof tank - ZRTRMHIYZ(E (- -G —FEFER > ZIHE
{# consumer tap '’ so that FBtHE{E basis = compare » ¢&
WE {[& ¥ o] 089 1H B contaminants (R H I BEDY - E {5 E H UE (E

service pipework e

B4Rt iR 58 5h 4 control sample §i{4¥ sump tank 8(F roof
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tank ?

& e

i - E{E B AR IEWE K > 2R 2 180K £lush 58 2 1% » JFEWEE E BT A W

FEV) Z 1% run — R > BEB6 T run B/K pick up 207 M iff 22 A e
g 2

L o
D UE(E LA IR 2] (8 system contribute WEMJTLEIE XK ?

L o

CEHAAREEREFE BT 25X specific Ue{E task > BI{RIREFREA JelE IR

ai R > 3 (R RS K O {18 57 B i R0 B PR 1 - TR R BHUR VKL e
% run BWPK > BUR /Kt stagnant WE— R -

e

It R s U kL B 5 — - AR AR R 1 T BE AT SR IR FI(E - mE AR

o E — (BT — ([ /K 8E pattern of water use BEERE - Flfk
EIHP B {7y 1 > (B {4 PRIt e B2 EEEE 5 {# chapter HBR > Tt
& paginate #H - FEFZ L bundle EH -

TRES T » WE I 5 — - Fe o B 25 ofdl (] B\ f > ¥R % patterns of
water » TEEFLIE(A LI » TEE {4 southern England » {RHE
Z i “Acknowledgement”WH[E » fR¥EZ KL S EHIE » RELE ]
¥t {4 £5 “This research report is the result of two
interconnected research projects, the EPSRC” » EPSRC
{4 —{Ef5f% » Engineering and Physical Sciences Research

Council » funded ARCC-Water project > &8 {4 —UhH 72 &

& e

REEEH ([ executive summary MiE » FiEE“This report
contains the findings of survey research on the
patterns of water using practices in households across
the South and South East of England.” e

IREEHB 45 3 BEMHE » " The research involvedan 1,800
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respondent survey, conducted in the south and south
east of England in the summer of 2011.” > WE{E{LFEE{%

5 % [ i) REL DR, -

fEEE“The survey included questions to probe the

‘materials, meanings and skills’ of everyday practice

associated with water,

consuming technologies 1in

such as an audit of water

the home and garden,

detailed questions on routines and performances or

practice, and collected

other data such as

socio-demographics, presence of meter, and a suite of

questions exploring other environmental habits.”

BRE N HHE A a2 W oy A 0 B AIGE “descriptive

statistics and cluster analysis techniques”MHEEa0HE4H -

FAEREE FB {42 100 EHEE 5.4 » under “Kitchen use”
Wi » “Summary of kitchen practices” - & ={HEiH{E > B
FEEEi“Nearly half of households consume water in the

home in addition to or instead of unprocessed tap water,

most commonly bottled, but also filtered tap water.

Younger people, and those living in the London region,

are particularly more

alternatives to tap water.

likely to drink such

50% of households also run

the kitchen tap before drawing water from it for use,

for various reasons,
right temperature.” o

most commonly to get it to the

REREBLEE S 104 H > AERE > @A E summarise
M 1 [ B ME I B 2E > “Do you ever run the cold water for a

period of time before you take water from the tap for

drinking or cooking?” » AT —F1% no BE » i o iy 5k A

% yes Wf o

ves FL:EIEEAEE > Ay Yes, because you have lead
pipes” B H Afh rinse W > run W > R BEFHHIE » okay » A A
B IS E & FH 28 o (B EH A A > B — {555 “ves, because you do not

want to use the water that has been sitting in the

tap.” » BI{GRERE A - 0558 2 WOE L 4R K - A Y05 A BE
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{E ARG IS - e (8 (R i -

WE(E LB (% tailor-made for IRBfIUE—{EHzHZE > JNEN(R A M
& FEERE P ESET DRI B iF 2 adjust BEHL T o

W (& 71 ER 4 59 S — W R G 35 - BfE SRR R DL o B A N B 7K R
pattern H{h--BI{HREREIR /KRB IE ff— MY - - RIAGEE A5 Fot 2 21
BS I — WSO R A - R RS H R — 4 I E B > B E
=75 e [F IR A g - Y AR B R E A 8 M e A RE R > A I N EL (R
flush Welf - AR 2 - (H&AE LGS FRIE K -

R[] B (5] 75 L (5 H B BB U= 7K e — {18 2 52 05 4 — {8 ] LAl i 3%
MRWE—[A] > gk T ORECTEW ) KE T HEE R 2 A M
27

5 EOFRBEEIIE— (1 brief B survey report  BEEEAME 50 {H per

[ -

cent B A FIE® flush before you take water from the tap
for drinking or cooking > HEAKEHMEREETHEE "IKE
EFT M ? JUE 50 {E per cent WA BB 1B 97 52 {5 FH B 1 7K 0

5% > B3 B{R1%A constraint B » [N RUE—(E{% [ & M ELS 2]
BE4E SR > HBFEAMER G TEgEERGEEEEE P RIE
rinse 5F—Z/KEE N\ARIE(AEET] DUSEIH B B8 — Mt B FF HH g
B 1 R 0 2

FRME ..

L ¢ BI{RIE 47 B AE R e iy ot > (7 5 4y 2 P o Ol Ot S R R B2

V>
(=)

s IR BAEE G ER WA G R Ut tH EEE R KR - WE {E DK A

LEUERV R WAEE > UL E (R T R R HE -

DHRE R o TR ARG IREEE - ...

sy,

=

. %’R’S‘p‘[‘go
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M. EHE FHEEEEE o HEARBEREKEERE devise fEE
BERISECF test Mf method BNz » &HREREL (RIS FHBEISCIRPTEE - B
audit sampling 7Ef4 compliance sampling @ E&GEEE > MiE
TE R K EE —(#ERE ?

Z IR R > 5 devise fi{fl sampling programme fAIEE #E
i {# consumer behaviour Bf -

[ - LR ?

A [Nk consumer behaviour {E{EEIE[EEE » /RELE devise —(f
sampling protocol H[P) suit every single consumer {EIff
{#l water usage habit Z 3 water consumption behaviour

I ?

5 IE(G WEEE RGRIT IR R ME » A EAMEEMHIER survey >
RETLL set —If] parameters ' BEYI{RE] DL set —If) parameters>
Blave (& 2 & FH A B - TE(EE %A BB B - (EBEER R HK > R
HHUEBAF 2 BB IRIE FR 2 -—E 28 » B R % - BUREE A TR EEA
WE & M 25 I o B E &R AT PAE ] > &R 2 HEAZE WK typical
household » E{I--FRIEA » BUEF IS Al gE G B L EE » Al RE (R
bh#g —my{% AR ML 2 2 EBE /N AR » IRED T DAV > f&RBK 2 BE T
IR RE IR o AR EE— E B ASEE » (RDK 7

03

T EE. ..
FE  RBRFIEED(E pattern [ o
LR REEE > WRIRM survey  IREHAEEFEL sampling
protocol BE » JRENEE devise BMi{E sampling protocol {4
Ao PI¥E—1{E reliable . ..
ERE - AR EIEE]W meaningful Bf result » {REEZE. ..
&gk WERARM survey > 5k o

EF L CREEUNO > B EA AR e E B AR BTN > BI{RIR
HE AL > AEEMERGERATRERBEEME - X555k
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A

[

—FE > (ROK ?

PR R LR B T & AR AL 2B B R i R il st S e T - (E s
EEHREABKEBEZNEEE — B EB — M test type >
compliance monitoring E¥ audit monitoring » FEAFHEF
BN 6k o BLRRSE [ A U A] DO SRR 0 (A B 1T 2
HHKIEESFE - FBEASE generally walk around i MARBK
HRE - FBHES — BT EE - AEWAGEGAREERLES
SO Fomt S Bt ¥ MR A T B AT E WL E % B B down
pipe BE ABETT FEMHEESE A 28 EHER > M tailor-made

ic—FE testing lf protocol MM » FR[ER - - BI{AR IR R - B¢
FARYLE » EAAIRFTEEH# audit monitoring B FH compliance
monitoring » JREHTECHE » H B B A IE 1] DUER 5 = 4 55 Gk A% B BE
S e It 5, 80 OB fi % i o ] ol ] A W 2

PR ARER(ERE survey © A objective B - {RK{H survey

methodology ‘& #ZR 0] DA[E] [T 2% $ Wt By {0 6E 77 VA 0E [SI0EE > {H (% $2 0t 1o
Z BN HEE2IREEE - BN GRA B GRE BRI E0EWNR
FF 0 BB E SR IEME(E flushed sample W} - FRWHTRHD & 4 —
{#l unflushed sample Z#* determine {E{fl source of [Iff
problem Mi#EFEHEE - TR IE & 55 — AN mE B F L -

EH{RMES R exercise I given Hi{E objective FLAHAE
determine whether the lead content is complying with
the WHO PGV fiff DA that’ s why BifiEF i 2 devise —{f sampling
programme {4 meet EF|UE(EH objective o & AUWRIR--F L E &
o o WAR O E AR —H comprehensive survey » F B Ef
methodology A PL5E 4 IE [E]Hf -

BaRSIN 1R - ...

TR REHHER. ..

[

A AN | KC /IS T R

SV £
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[iF] -

[ -

[

B N8 BT > AR IR ER RS - - — RS FR IR - sEHRKBE
Lo {25 151 MR S SR gl e KR S T e B % P SR S SRR ) - IR (A
SR T L A5 (IR RS e {18 SR AT 2

A

DR K R A A0 SRR P e S B SR A R AR o IR R - — SR e R A e

EARIESSEE > 0 BE(R minimal WESLY » 47 /D o R FH e S S 4% B EE IR R -
R s DR H S W FESZ 57 undetectable EHEF/D ~ /0 > ¥
i 2

D EZ ] AEE T S AR

P e R BT AR o Bl {RArIE g AN o SRR IK

H—{# unflushed sample - BgtiM{% o B} > FKE RIEEEE LT -
Bath R fh o W BB RIRE G HES EGETAEYZ > NEMERL
B EERLEE 10 #4 > /K unflush > JEHE 9 HER > BEHIA
H A A e S FT S R > N e > fT AR EE] 9 %

[E] B [E & 2

PUR(EHERAE R ATRER —H) lead present WeMi A - {H{A{HRDRELRE

MEE R B MR brass fitting o Ug fE B B L E FT B

ascertain -

IREENSU 7S S & - BRI R #IREK --1M K identify We(lfH#E - 3K

o AR DBEIREELFT > (B G H B I R AE R AR AR AW S
St T e L A B 7y DG o e BB VR OO R AR (R EE > IRSEERA /T NEVER
e ek E AR —(H objective MRURNG > MR [ o BIEE 7

DB R R EE K o O RES N EVKE RORRF SRR - B g sk A AT

2 e (i U PEE S R AR WA B T > (RER R > EAME(E lead solder
WEAE R % 55 S0 —fiE - - Bl R B TR G > (R 59— 1 issue MRMELLEK
e

A - IRBREFIFEHAKE - (HRRMEBRIREITFIEEER - (HGREE
e > =R PR R - /K first draw sample Bt - K%
overnight BE/KFEZK(AFEER 9 microgram EESLEE - SR{E{F] > 1&
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. i
. o
A
==

IR - EE AW > okay > H{AH 9 microgram M ZWEES - BLE
ERMMER fitting U4 MEEH XU - Efh solder XU HLEE
A G T LUSHEE - (A e {18 B A7 Y /K S8 A e 3t 5 (R A H e iy
EA L - B Y 2

D EE R FRIEF M B carry out —Mf) further investigation °

DB (H&#ERET] DL one thing lead to another » ¥ ? 405K

W g --ER FMESE IR 2K 1326 5F 2 BEET 55 1 55 (% 9 microgram
> S AR - H{RH 9 microgram BESE - IR[E A BEE0FTEE
[EEaE— & > EBOTRERAL > " HE > DR{E > RIEMEETR > IBEETE
ExRth (& route WEMEEH —E (A MEEHL - ARG 2 {5 0] DU
(&5 25 “beep” N B - FBiFIE M 224 2% M HEEBE meter » 5%
W I I EE device » {RBRIF 9

oo

P HE R AL A DU UE BRI o {RDRIE ?
L& o

DARET USRI > O o (R S i i R R R AE A S KR R ]

FE R eE e R E & & Ve # o R 2K M 22 5 PR I 26 S8 A1 R 2 e -
enforcement FPEEME > ABRIEE T ¢ FIEREZ 9

t EME enforcement > B F{4E —{# authority W& T - UE{H

DRFEAREAD LR KB EE M| A LP RGN - B15 > FEEE?

DUEE T - LB > WAE R LP AR TeARY o (H R (E

enforcement action gt HI% F AR5 H Wl ey =] 25 2 MO e (E -

 Okay > RWHTHICHE R E] > MHIFTEE unaffected estate R ATTH

FIRE > EGE L AT 8 W > £lush WEHY 8 WY - IEEME > & > Hik
BE--BRSC AR AR - Wb (R RS W (A HE B B A e Y 2 S e SR B
(B > DURFTED > A 1T K82 D ik B — WY ERAE R 75 0% - Wi fhah
WA EFEERAN - AT NE VKB RG] - e WIS (5 2 #0801 e 0
7
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DEE AT IRGE > WURIRER IR A E - - e R

TEEEZE A ZEKER - o — ({4 8 BiRF{ - FthiE g E5E
BRI A RE as compare with others » ZE{I{EH M E(AZE40
less than 5 8E&GU » FRUFIEZEEE] single out VE(#E 8 » &
Bi take further action B} » R A&{RIET DIH—E. ..

DRI R B -
© ...~ single result: ...
PR -

© ...5l generalise lE—{H. ..

D H[RER—E quirky ®f—{f isolated case ' {HAEIRE & HEE

pattern » fABRIF ?

ke
P HTRER SR (R 8 0 RSERIGHEAR > (H (R I U (i (& (% 8 WE > {ADKEF 2

[ T O 2

PUEE . .

b BMA AT DA fRHE S 21 5 IE i AR g R 7

bRA] DU B HE SR

CERDUREEEE AL - KB AT N RERETE b W B & I S R e 7

A PISN > VRGPS A -

CIRERUEE IR LB IR ER o UE(E H AR o
D Okay > BEBEEFHIE » HE?
P REgEE AR ESEE SRR -

DU WESE S & o R --TBHRR > WEHFEIREE—BE(R Task

Force Bf—Wy & R 4C % FRARES — B2 —E&a% - 19.6 13898 H »
WE {5k 5 /KB B il Task Force » FLEH » HRBKEF ? Minutes »
— RG> tab -- 132 H > T ?
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P RE -
113896 HLiAMA(E S AL > IR R EBMRBA (0 B - 2 E 0 2
ke

D5 4.4 FF > 13898 4.4 > “Members expressed that the

procedures to collect water samples would affect the
testing results of lead content.”  WE{E{GETE @ F K

HEAE -

“Flushing tests and stagnation tests are to be
conducted at different time intervals so as to address
the controversy over the procedures of taking water
samples.” » HEWLIEMH Task Force WfHH{E » HEARKEHER
—EFTEE B EEE controversy » B4 B 78 = HBUS /KE (R 18 B
=K e

HIH B IRBA e Fraah(E objective NIEEFELIILIH Ve (EEA L
Hou B e G s > HERBLEREZ L HE > s hsh 6 FIRE set (&
purpose K - {H {F W (i 2 58 8 — i 5L -

RS AN — (A HE8EEE first draw R4 reliable  Hifk
R R RBEAIME stagnant UEZY > BEHME & B & L& S LRI L
o AR E CIERIIER] > (2 AHRUEE LT UE(E % BT HBEEEUE(E Task
Force fEAM first draw fE & —{E sample » BI{&(E Il 1E 21550 5
IRAT S (E 2 B EE # first draw ESFIT(ADREf first draw
W B BRI OR PR B > FRIEHIEE] - ) U =% BB B 77 #& 00 a8 DL F -
iy 2] g g

DU P OB ER GC /S M {E controversy Ht{AFEME{E sampling f

procedure [EZ(AEEM - BI{ATE = A A flushed sample B A
H M fEEEf sampling protocol » KZE7HIE[E B = HEE o

K 3t o] ek e o o ] < o S R R R NE > UEME Task Force JRENE
conduct —MF B investigation Bf sampling protocol &%

address —IIE[EEE controversy B » AL that’ s why {if even
HIEF R H M H task group E A meeting H—

controversy about {f] sampling procedures °
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et #) v s K B A 2% > 1t g E#HA —{H comments - I
media H comments EH M -~ 404 (DL ZE R Al o7 o A0 HE 48 5 B2 4 U
S 7K R LB - ofi ek <5 ] 4 L B (B L = &5 5 s UE AR % > members MAIE
ffl task group JREBA 2 HVE(E M E - FeBlJRHED (A {5 g B e K 52 8k
sampling Hf{{f objective IE[E] » AT LAME{E sampling protocol
JRER & IE [EEE > {H{% to address [EWfEE concern i task group
JRERE conduct —If] stagnation test AL —IIHEL result
7+ address WE{HEIHEE problems B o

17880 > B h o 55 T (E & 3 > B E g e o WIEIRER — Bt (&
14057 > 14057 FAFHE AKX GHAE minutes » (RENELEREL > IR ZE
159 2

PR

DA {E A > FRELIEIRIE 14061 0 14061 > {REE] 3.2 HLA AT “The

Secretary presented the paper titled ‘Proposed
mitigation of lead contamination 1in tap water’

prepared by the Advisory Committee on Water Resources”

st ATEES - IR R B0 2 RoE BLE 2

D RF .
CREE - (EEH refer IFE to Wi{E paper  IRT] DANRTE L2 8E > 5k

% 14111 {[EMHERL refer to A --H LA RAFIH > “para 3.2
of minutes of 57 FL{HEH > AATHRE HERT?

E .

=

WE — {[E S {4 5 1% FE 5% 58 (% W (& 0 i “Proposed mitigation of
lead contamination in tap water” » WE{EEL{&ME G SO » 4
HIRBEZE 14117 H » “Recommendations”M{fE » & 3 E¥ > “WSD
should standardize and educate the public on the proper
sampling methods and protocols for drinking water and
the analytical method in order that the water quality
results by WSD and outside parties are comparable. At
present, the practice of WSD is to flush the pipe
leading to the kitchen tap for” =% H 478 > “before

sampling for 250 ml of water for analysis. However,
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as shown in Appendix 1, other countries and places have
adopted different protocols.” » FR{EFELH —M4MEEEH] T+

54l Lead and Copper Rule » M&3E B M {H -

¥ JlE ° “We recommend that both pre-flush, 1i.e.
allowing water to stand in pipework for at least 6 hours
and post flushed samples, i.e. after flushing for 2
minutes, should be drawn from the kitchen taps and that
ICPMS should be wused for analysis 1in a HOKLAS
accredited laboratory.” o

WE {[& & 2 [H % table UEUE — {& B S 4 - 1 Ye & 2 H 1&
recommend --HL{%H FE A 0E [5] 3 7 WEIE [E U4 B recommend 7K
BB GEZ GIREERE R AKE - —E{% stagnant /([ & FHEE
K> BIN—{EFt 4k £lush #EEK > (RECIECIEUEEET 30 2

CIRATEN G B B B A E — ([l paragraph  Bl{%§E recommend both

pre-flush [E#HMH{E post flush B} sample » it HhF bl A
MU R BEIE I test result comparable » KFWBEE test {H
sampling procedure [F M {f test method i % At % K %
standardise IEfE > otherwise » HHERMEA KM > b A I
o> RFMRAFIEFEME result KFEA[IEA L, comparable MBf o

RS BZ KB - siF 2% @ EiE - EAK%ZFH flush I
whah TR o M g o

& e

B & UE FE Tt &L 2 5L AR UE— (B4 ACRWQS » WE{# Bk 12 0% {7 M VEE Z& &
 (EFL A paper » ¥ H1{4 recommend /KFEE 3 standardise
Ul {E 5005 > JR#ED recommend WifEl sample - fR7F7ECHE ST o 48 e {73 3
RN > R RER G ®RL st 14061 (EELFHIUMEE present IF >
FhOTBE A BERF I 840 8%k present WEH MR > BT AL > HEHR BI0EE 0T
B (RBRIF 2 JR I MAIEE  table WEHE B - (HE E % HBRE 2

CRATEI R BB IE —1{ paper » proposed mitigation o

CEAIREIZR G > EE R paper table Ue o &R ? HI{A R SEE5E

PE > EHREGGZRERHEEEE go through » EHEEIE ?
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DR E BN, task group meeting table M) paper ZEAI

test results » BEYI{Ei —M analysis of Wi testing
result » BB leaching test B} result > stagnation
sample M result » WE—17 paper » FATEIGEAIRHE(E task

group meeting EfEHiE -

DB EE{E minute speaks for itself Bl{A{EE4H table iff

tH I -

PR

PEE ERE S EEE AT AR HREE " Let’ s go through it §h T K

It AR R o IREEAT IR EECIR 7

PR

BRI R E ZIRER AT EGRBRZMREE  2& 8 AR AR draw
your attention to We{nWf#4F - IR 2wk B2 - U (el (4 i (& 7K

U E 2= B e e R AR R o IRRE B UE 7 U U A T IR B
14117 °

C RELEAAE E 2 {E make WE{EH recommendation M{E rationale

HUWHE  RNEWEIREM—(# pre-flush Bf sample » okay ’
TRAGRF] AR > ERIRZE put it in perspective » JTR VLI
result ’ {R{ARER(EEER » FREEBS AR B A 7T HEE AT » ERIEIREE
purpose {&fff investigation > RE{4ZEHE pre—-flush » [G]HH
—ff post flush ® & prove {[{fl effectiveness of M {f
flushing > RELE]LL#E—{E pre-flush - —{f post flush ' {H
HIEEESTR AT EME(E rationale > BifEE {8 —{& pre-£flush -
—{# post flush -

LR ¢ IEET > IRRERZ KR

KA

& B R WAL GRAIRIRER I comparison » Blfk. ..

EFE ¢ BfA WEE B RMAIRA (7 2L ZE0 > UEH) meetings °

% ko BAHRIITEIRA discuss BIE(T paper ©
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TR UEMY minutes MEFRTE » T —RNXE confirm & bE—REI
minutes > IEFELIHEER CELE > /K% confirm ~ j#EMEEN - BUMF
Ol O {5 I AR > BB 2

A% fk 0 in fairness  WEfpWgt b —(EME{EKEMHEZE S > o

AEMEEHES 73 B H CZfE W > FLIEHtIE—{7 recommendation » Fif&
Task Force EFFAEFE table B o

[ REEE R R AR TTRC R B R H itk table 38 - XE& R IR - AR
SCE Y o BEE o RSEIRIE > CH AT IR g R > WA BLEEE
(o table » RFEREMEEE: > AU table We » MHEEREEL > K
SLMERLIS A VREEN(E - HiFG > EHITE ?

% WEGEEEN . ..

AL REER. ..

FE L ERAFETMEVENS > 2015 AEMEVENS o 2015 FERFEEIR I o (AR ?
B R R

EREURAY

AL e REERE > MREEES 5 B > ARG S  BHEE
MR AT EH2—2 > B MERE MR » TSR -

FRE - EEIRE L BIEARSE
aId  BARRIEZ AR E R M SE R -
SV SR

PR Se 2k ] DL RE G o
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EEEeARESE > B BAIEHK expert report-e

ToeE R AL

LG TEH 0] DA% 2

TAeE R AL

TR BT GEHRE T > FRB(E T R A E S > s+
B R EFIRIRE o R R EIR R o RERE o BRI (A 5

B BEA R RTNESFE - B2 - EHITRE - SUEAE BE
HIEE -

SN 71 5 o e {1 15 0 2 A S O I - e gl T B R R
®f false impression WM > JAE (EEH A ERE - B % 2

see (AEEHERT) oMo My M -

2016 £ 2 H 4 H

T 5 09 S HSERMAR
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Annex: Realtime English Transcription based on floor / Simultaneous Interpretation

Commission of Inquiry into
Excess Lead Found in Drinking Water Day 52

Thursday, 4 February 2016
(9.32 am)
(Transcript of simultaneous interpretation
except where otherwise specified)
MR CHAN KIN MAN (on former affirmation)
Examination-in-chief by MR A CHAN (continued)
(Mr A Chan spoke English except where otherwise specified)
MR A CHAN: (Via interpreter) Good morning, Chairman.
"Second witness statement of Chan Kin Man."
I will skip the first part.
(2nd statement read in English)
"Third witness statement of Chan Kin Man".
If I may, I will skip the first paragraph.
(Paragraphs 1 to 2 of 3rd statement read in English)
Footnote 1:
(Footnote 1 read in English)
(Paragraphs 2 to 3 read in English)
Part 1: An overview of WSD's monitoring and control
of water quality at waterworks.
(Footnote 2 read in English)
(Paragraphs 4 to 5 read in English)
The footnote to this states:
(Footnote 3 read in English)
(Paragraphs 5 to 7 read in English)

Pausing here, the footnote to the PGV states:
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Commission of Inquiry into
Excess Lead Found in Drinking Water Day 52

(Footnote 4 read in English)
(Paragraphs 8 to 9 read in English)

The table has a column of parameters across, with
different versions.

Version WHO 1984, for bacteriological parameters,
there was one parameter; likewise for 1993. 2004 WHO,
there was one bacterial parameter; 2004 1lst addendum,
one bacteriological parameter; and likewise for the 2004
2nd addendum; and the 2011 version, which is current.

For chemical parameters, the changes are as follows:
WHO 1984, 27 parameters; 1993, 94 parameters; 2004,

93 parameters; 2004 1st addendum (WHO 2006),

92 parameters chemical; 94 chemical parameters for
2nd addendum (WHO 2008); and for the current 2011
version there are 89 chemical parameters.

For radiological parameters, there are two for each
of the versions previously mentioned.

(Paragraphs 10 to 20 read in English)
The footnote that accompanies this sentence says:
(Footnote 5 read in English)
(Paragraphs 20 to 37 read in English)

There's a footnote in respect of water sample
testing which states:

(Footnote 6 read in English)

End of footnote.
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Commission of Inquiry into
Excess Lead Found in Drinking Water Day 52

(Paragraphs 37 to 44 read in English)
The accompanying footnote reads:
(Footnote 7 read in English)
That's the end of that footnote.
(Paragraphs 44 to 53 read in English)
(Footnote 8 read in English)
(Paragraph 53 read in English)
"Footnote 9: Before 1995, galvanised steel pipes
were commonly used in Hong Kong because of their
comparatively low cost and ease of" --
CHAIRMAN: (Chinese spoken) .
MR A CHAN: Exactly.
(Paragraphs 53 to 54 read in English)
Dated 11 November 2015.
(4th witness statement read in English)
(Paragraphs 1 to 14 read in English)
(Footnote 1 read in English)
(Paragraph 14 read in English)
"A maximum allowable concentration of 0.1 mg/L (ie
100" --
CHAIRMAN: You don't need to read the footnote.
MR A CHAN: TI'll omit footnote 2 in the statement.
Continuing on, paragraph 15:
(Paragraphs 15 to 36 read in English)

There then follows two diagrams, one being a static

Transcript by DTI Corporation Asia, Limited



Annex: Realtime English Transcription based on floor / Simultaneous Interpretation

Commission of Inquiry into
Excess Lead Found in Drinking Water Day 52

first-draw sample from tap and then a flushed sample
from tap.
(Paragraphs 37 to 39 read in English)
Dated 4 December 2015, "Chan Kin Man".
Mr Chan, you have been taken through these four
document, four witness statements.

A. (In English) I want to make --

Q. Before you do that, can you just confirm that indeed
this is part of the evidence you intend to provide to
this Commission of Inquiry?

A. Yes.

Q. Sorry, you were about to say something. Please
continue.

A. I would like to tell the Commission that I'm a retired
chemist, and my job duties in the statement, they might
be different from what I'm doing now.

MR A CHAN: Mr Chairman, I believe there are a small number
of questions in-chief. What we were discussing between
us, subject of course to Mr Chairman's directions, 1is
that it may be more efficient if Mr Wong's asks about
the statements because he will ask them directly in
Chinese, and that will save a bit of time. If that's
acceptable, can we proceed that way?

CHAIRMAN: Yes, that's fine.

Examination-in-chief by DR WONG
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Commission of Inquiry into
Excess Lead Found in Drinking Water Day 52

DR WONG: First of all, can you tell us your educational
background?

A. In 1979, Hong Kong University, I received my BSc degree
and I majored in chemistry. In 1992, I received my MSc
in environmental management, and I also joined some
professional bodies, for example, The Royal Society of
Chemistry in the UK. I'm a member of The Royal Society
of Chemistry; I'm a chartered chemist. In 1991,

I joined the Chartered Institute of Water Management,
and I was a member until 2014, 31 December, because

I was going to retire, so I did not renew my

subscription.
I also -- Hong Kong accreditation scheme, I did
some -- I worked as a part-time assessor, I served as

a part-time assessor for more than ten years.

Q. Could you explain to us, when you do water sampling,
your experience doing water sampling?

A. Well, in the Water Science Division, I have been working
there 34-35 years, and my work is as a waterworks
chemist.

The job duties of a waterworks chemist -- have to
monitor water quality and we also take water samples.
So you can say I have 30-plus years of water sampling
experience.

Q. Before you retired, what was your relationship with the
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Water Science Division?

A. Before my retirement, I was the principal chemist for
the Water Science Division.

Q. Can you tell us how many staff are there in the Water
Science Division? How many people are responsible for
R&D and what's the job nature of R&D?

A. The Water Science Division, we have a chief waterworks
chemist lead the team, and under myself I have five
senior chemists assisting me, doing my work. These
senior chemists, under them there are some 20 chemists
doing other work, and nine of them are responsible for
water quality. Three are responsible for water source
management. We also have some doing radioactive
analysis and trace elements analysis. We also have
people working on the Water Safety Plan.

Regarding technical staff, we have some 60-plus and
40-plus support staff. So we have a total of 130-plus
staff.

Q. Thank you. Then I would like to ask you about the
10 micrograms WHO standard. I have two specific
questions for you.

The 10 micrograms WHO standard -- let's say in the
morning I have a glass of water, it has 25 micrograms,
and in the afternoon I have 5 micrograms, and there's

also 5 micrograms at night, so the average -- is my
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understanding correct, so is the average 10 micrograms?
So if you are looking at the WHO perspective, if we look
at the average, my consumption in one day, is that in
compliance with WHO standards?

A. If you drink in such quantities, then you should be in
compliance with the standard. But I would also like to
remind you that the WHO standard is based on a withdrawn
PTWI, " (In English) provisional tolerable weekly
intake". 1It's for each kilogram, 25 micrograms body
weight. The WHO is based on the PTWI, 50 per cent
allocation is to drinking water.

Then we have a 5-kilogram baby -- if they consume
0.7 micrograms, so they calculate 10 micrograms per
litre, so within a week, using your body weight to
calculate 25 micrograms per kilogram, and the PTWI being
the original standard, that's how they set the standard,
then you shouldn't have exceeded the limit.

Q. I also have another question regarding the WHO standard
application. Some people say that in the morning they
will boil water for daily consumption. Some people
might brush their teeth first. So a person's habits,
how do the WHO standards apply to different habits?

A. As far as I know, everyone has different habits, habits
of consuming water. As you said, some people might

consume water right away after they wake up and some
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people might brush and wash up first. This is covered
in part of our water resource study done by the WSD, and
1,000 random households would be identified, and their
water consumption habits would be analysed.

As of 3 January this year, my colleagues told me
that they have surveyed about 348 users, and about
95 per cent of the surveyed users would first use water
to wash up or brush, the first thing in the morning, and
they seldom boil water first thing in the morning for
consumption.

Q. The public is quite concerned about the sampling method,
whether the first draw or the flushed sample after two
or three minutes is used, and we have a legitimate
concern.

Two or three minutes after flushing -- well, after
you satisfy the WHO standard, in order to reassure the
public of Hong Kong, would you go one step further and
test the first-draw samples? So from an expert's
perspective, after performing the two to three-minute
flush, what's the significance of taking first-draw
samples?

A. Let me try to explain this to the Commission. There are
several methods of taking water samples to test for
lead. The first method is called composite proportional

sample, or proportional sampling.
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Perhaps I will help you understand what proportional
sampling means. At the user's water tap, a special
device is installed. Every time the tap is opened, part
of the water would be teed to the proportional sampler,
and over the course of one week the sample would be
tested.

Then they can determine whether the standard of
10 micrograms per litre would be exceeded for that week.
This is a scientific approach, and this method is
usually used in researches, because you have to wait one
week before testing the sample.

Now, an alternative approach is fully flushed
samples, or fully flushed sampling. After prolonged
sampling for at least three plumbing volumes, samples
would be taken. Now, this is the fully flushed
approach.

We have another approach called RDT or random
daytime sampling method, so during working hours the
water sampler would visit the properties to take water
samples. No prior flushing would be done; they would
take the immediate water samples. So this is the random
daytime sampling.

We have another approach, called fixed stagnation
sampling. The system would be first flushed. It would

undergo prolonged flushing. The water would be allowed
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to stagnate in the water supply system for, let's say,
six hours before samples are taken. This is the fixed
stagnation sampling method.

We have another method called first-draw sampling.
The first thing in the morning, water samples would be
taken. The water tap cannot be turned on for any
purposes prior to that. Samples are taken first thing
in the morning.

Now I would like to explain to the Commission that
the lead content coming out of the water in the tap
depends on a lot of factors. 1It's highly variable. It
depends on plumbing materials. It also depends on water
composition, for instance, pH, hardness, and whether any
phosphates are contained, and so on. Consumer behaviour
is also very important; in other words, how often does
the user use the tap. It also depends on the flow rate
of the tap, volume, and so on. All these factors would
affect the lead content in the water samples.

So if we take first-draw samples, unless first-draw
samples are taken across all the flats, otherwise
there's no consistency or comparability. Otherwise, you
cannot objectively interpret the results to see if the
water samples represent the lead content in the supply
system.

So, when we take samples, we have to consider the

- 10 -
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flow rate to see if there are any confounding factors in
the supply system. For example, if it contains any
particulates or pollutants, they will show up in our
water samples. And this water sample would represent
the water used by the average user. So I think it is
not very meaningful to take first-draw samples after
that and it's not very logical.

If the flush sample is satisfactory, then if you go
back and take a first-draw sample, which might be not
compliant, so to speak, and sometimes the first-draw
sample might be compliant, and this act of taking
a first-draw sample would not change the conclusion of
the testing.

That's my opinion.

Q. I have one last question for you. You are responsible
for establishing the WSP for the Water Supplies
Department; right? So all regional or district WSPs
would be accountable for you; right?

A. There are three tiers for WSP. The highest tier would
be signed by the director. He would look at the policy
and plan and he would authorise if he finds everything
okay. Our chief engineer or chief chemist would only be
responsible for the second tier, the regional WSP and
divisional WSP. The third tier would be supervisors of

specific area units. When establishing our WSPs, we
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have a working group, in order to solicit opinion from
everyone. I cannot possibly know the hazards and risks
of all supply systems. So everyone needed to
contribute.

Q. All right. We know that the WSPs only reached till the
connection points, so when these WSPs were
established --

CHAIRMAN: The WSPs don't just reach the connection points.
According to the general plan -- the plan goes beyond
the connection points. That's the WSP; right?

DR WONG: Okay.

In individual buildings, there's no specific
provision for the Water Supplies Department for each
building to establish their own WSP. Did you consider
that at that time?

A. Perhaps I will give some background for the WSP. 1In
2003 I attended a WHO West Pacific conference on behalf
of the WSD, and the conference wanted to publish the
third edition of the WHO drinking water quality
guidelines, and the WSP concept was introduced and a lot
of delegations of different countries attended.

I attended the conference on behalf of Hong Kong,
and I talked with the WHO consultants at that time.

I asked them how the WSP could be established, because

we don't have the experience, and the answer was we

- 12 -

Transcript by DTI Corporation Asia, Limited



Annex: Realtime English Transcription based on floor / Simultaneous Interpretation

Commission of Inquiry into
Excess Lead Found in Drinking Water Day 52

don't have to worry; we simply have to spell out the
good practice we have always been practising and make it
more systematic and we can implement it, and that would
suffice.

I looked at WSPs of other countries afterwards.

CHAIRMAN: Can you answer the question directly? He wants

A.

to know about WSPs in buildings.

I looked at the framework for drinking water management
in Australia, and the risk management plan in

New Zealand. In other words, it's a WSP. And recently
I looked at Japan's WSP as well.

All these WSPs only reached the distribution system;
they won't cover the consumer taps. The WSP and
consumer taps -- well, according to the WHO section 6.9,
the WSP is typically outside of the role of the water
supplier. The Water Supplies WSP would not extend to
the building, normally.

I also looked at the WHO's recommendations and they
said, for big buildings, like healthcare centres, malls
and hospitals, they recommend a WSP.

The reason is that the people inside or visitors
have different vulnerabilities. So for hospitals, they
might have to carry out infection control; they might
have to process or reprocess the water before they can

use it. The water supply merely complies with the WHO
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drinking water standards. If there are higher
requirements, then they have to process them further.
For instance, hospitals might have to clean their
equipment, so they might need to sterilise their water
before it can be used.

CHAIRMAN: Perhaps don't go into those things. The WHO has
a document called the WSP for Buildings.

A. Yes. That's Water Safety for Buildings. The WSPs for
different facilities have been covered.

CHAIRMAN: Can you answer his question first.

DR WONG: Let me repeat. When establishing the WSP, did the
WSP consider taking the lead in promoting the
establishment of WSP for major buildings?

A. No, we didn't consider that. But we would use
supporting programmes as suggested by the WHO, to help
buildings maintain the safety of their drinking water.

DR WONG: I have no further questions.

CHAIRMAN: All right. Let's take a break.

(11.14 am)

(A short adjournment)

(11.39 am)

Cross—-examination by MR SHIEH

MR SHIEH: Good morning, Mr Chan. I have some questions for
you on behalf of the Commission.

At the WSD, you have a theory on connection points.

- 14 -
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Different WSD witnesses, including yourself, have said
in the witness statements repeatedly that the WSD's
pledge to comply with the WHO standards only applies to
the area until the connecting points. The reason given
by the WSD is that the WSD has full control over the
areas up until the connecting points, and beyond the
connecting points it would be the responsibility of the
consumers or agents.

I would like you to look at your 3rd witness
statement, paragraph 6 on page 10500, C19.1. It says
there's a pledge from the WSD since 1994 to comply with
WHO standards.

"(In English) This pledge has been made practicable
as WSD has full control over its waterworks as empowered
under the WWO. On the other hand, as stipulated in the
WWO, consumers and agents are responsible for the
custody, maintenance and cleaning of the inside service
within the lot boundary."

Do you see that?

A. Yes.

Q. I would like you to look at Mr Lam Ching Man who is
responsible for Customer Services at the WSD. I would
like you to look at C19.5, page 13486, paragraph 41.

Here, the paragraph mentioned the connection of the

water system by the WSD to a new building, and before
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that, eight parameters would be tested. It says:

"(In English) The purpose of testing of water
samples near the connection point at this Jjuncture was
not for identifying the presence of non-compliant
materials in inside service as an end product test but
more to guard against contamination to the government
water supply by the inside service."

Do you see that?

A. Yes.

Q. So before the lead in water incident, the WSD's
stance -- well, perhaps I would say they were more
concerned about whether their own inside service
complies with WHO standards. And secondly, the testing
of water was not to test for non-compliant materials in
the inside service, but it was to safeguard the
integrity of WSD's own system. Is that correct?

A. I would like to clarify one point. Apart from
preserving the integrity of its own system, the WSD is
also safeguarding public health. For new system, if
it's not clean and disinfected properly, it might
contaminate the entire government system, which would
put many people at risk for waterborne diseases. That's
the biggest risk.

Q. I understand. I am not saying you are only safeguarding

yourself. You would in turn affect all units connected
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to your supply system.

But the focus of my question is that in the testing
of eight parameters or according to your witness
statement, the WSD's scope of work only lasts until the
connecting points. So is the stance such that the
compliance of the materials are not the most important?

A. We have a regulatory mechanism for plumbing materials,
and this is governed by the Waterworks Ordinance. So
the purpose of testing the water samples is to ensure
that the new water supply systems are thoroughly cleaned
and disinfected. That's our primary goal.

Whether or not the materials comply with the
requirements, they are governed by WWO and WWR.

Q. Now let's look at material control. Under the
Waterworks Ordinance -- as we have seen many times, the
materials must comply with British Standards. Do you
remember that?

A. The BS standards are not within my scope of work.
That's the work of our Customer Services staff.

Q. So I won't have you read the standards, but you are
aware of that?

A. Yes, I'm aware of that.

Q. I won't ask you about the content, but you are aware in
general that the relevant British Standards regarding

solder material, they have a requirement to use
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lead-free solder?

A. Yes.

Q. We don't need to go through the footnotes or the table.
You know of this general requirement?

A. Yes.

Q. The Waterworks Department, they administer the
Waterworks Ordinance. It's a public department that
oversees that?

A. Yes, I believe so.

Q. Of course, they can do it themselves or they could issue
a licence to LPs?

A. Well, enforcement of the Waterworks Ordinance is the
WSD's responsibility.

Q. Under the Waterworks Ordinance, there are a lot of
forms; are you aware?

A. No.

Q. WWo4e-?

A. No. That's not my work responsibility.

Q. So you are a scientific, technical officer; is that
right?

A. Yes.

Q. But in general, are you aware that the Waterworks
Department in this Commission of Inquiry have put
forward a stakeholder approach; you have heard of that?

A. Yes, but I am not familiar with the details.

- 18 -
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CHAIRMAN: Wait a second. I would like to ask -- you are
the Water Science Division head; right?

A. Yes.

CHAIRMAN: I would like to follow up on Mr Paul Shieh's
question. So you are aware of the existence of British
Standards, but that's not your work responsibility, so
you are not familiar with those subjects.

A. (Nodded head) .

CHAIRMAN: If that is the case, we are aware whether it's
the Waterworks Ordinance, it gives the WSD a lot of
powers to inspect materials. So, in other words, the
inspection of material, if the Waterworks Department
does such inspection, that's not your responsibility?

A. It's Customer Services Division. They do that.

CHAIRMAN: So customer service, put simply, if the Customer
Services Division have a customer who says, "The
materials are not appropriate, I want to have it
inspected by WSD", it's not your responsibility?

A. Currently, we don't have testing procedures to do that.

CHAIRMAN: So it's not your responsibility?

A. Yes, you can say so.

CHAIRMAN: And there is no other testing division that
handles that?

A. No.

CHAIRMAN: So your department just tests water quality?

- 19 -
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A. Monitoring water quality.

CHAIRMAN: You have spent 30-plus years in the WSD, so in
the past 30-odd years there has been no such division?

A. No. We have never dismantled components and tested for
such.

CHAIRMAN: So, in other words, you have never seen that
stuff?

A. Yes, yes, you can say SoO.

CHAIRMAN: Okay.

MR SHIEH: I would like to understand -- you are the chief
chemist, so the chemist, that could include a lot of
things. Water quality is something a chemist would be
interested in. But what chemical properties are there
in components, is that something a chemist should look
into? You are saying according to the division of
labour within the Water Supplies Department, to study or
formulate a component requirement or a certain
percentage threshold for chemicals, that's not your work
responsibility?

A. That 1is correct, vyes.

Q. But deciding which parameters to inspect, you
participate in that?

A. Yes.

Q. Because it's related to water quality?

A. Yes.

- 20 -
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Q.

I just want to clarify which questions I need to ask.
That's why I have to understand your job nature.

So just now the chairman asked you, not just you
personally, even within the Water Supplies Department,
there is no separate division or existing procedure
where somebody inspects random samples during
construction, after construction. They won't inspect
construction materials and whether it has excessive
chemicals, not just lead?

No, we don't do material testing. We Jjust monitor water
quality.

So even though, under the Waterworks Ordinance, it
requires compliance with British Standards, and British
Standards have some requirements, including chemicals
that have a threshold, but the WSD doesn't have

a procedure to monitor or take initiative -- they don't
have this kind of scientific testing?

No, our work doesn't include that.

So, regarding the source, because you mentioned whether
certain chemicals -- whether they exceed standards. So
aside from water sampling at the tap, you should also
check at the source. That's what you said.

Yes.

So we can rely on legislation. We shouldn't use

inappropriate material, rather than taking water
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samples; that's your position?

A. Yes.

Q. But at source the WSD doesn't have any tests, to test
source material; is that correct?

A. I know they have a regulatory mechanism. The LP, AP --
this is just hearsay, it's not my personal knowledge --
they also have -- when they introduce materials, they
require the applicant to do type testing at third-party
laboratories, and the certificate has to be submitted to
the WSD.

Q. When you say introduce materials -- if it's not your
expertise, you should notify. You say the WSD requires
them to do testing. So, to give you an example, if
prior to works they will submit construction material
checklist and if they introduce something that the WSD
has not approved, a new brand or new product, they need
to persuade the WSD that the material is okay, they need
to provide chemical testing. 1Is that the general case?

A. I think generally that would be -- but I'm not aware of
the details.

Q. So you are not responsible for materials. In other
words, regarding WWO46 and 1005, this is also not part
of your work responsibility?

A. Yes.

Q. That saves a lot of questions.
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I would like to direct you to a document.
Bundle C4, page 3256.

Let me explain. When a building declares that works
are complete, they ask the WSD to check the water
supply, whether it conforms to specifications, they have
a checklist. So this is Mr Lam Ching Man; he provided
this exhibit.

I would like to ask you -- this is also not part of
your work responsibility; right?

A. That is correct.
Q. Then I should ask him, because at page 3257, item 8, it
says:

"(In English) Partially completed works -- materials
of pipe and pipe jointing."

So it seems the inspection includes jointing
material, so I wanted to -- I was going to explore what
the inspection of pipe jointing was.

A. It's not my work responsibility.
Q. Okay. I can set that aside as well.

Then I would like to ask you —-- your witness
statement, some water samples. Page 21, your
3rd statement. You say the WSD has an extensive water
quality system. There are chemical, microbial tests,
and you mention that every year, 160,000 samples

throughout the water supply system are taken. So the
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160,000 -- Mr Lam, we asked him about that -- this
160,000, it's an average figure; right? Every year?

A. Yes, it's an approximate figure.

Q. So 160,000, what does it include?

A. Well, the 160,000 samples are taken from the whole water
supply system. That includes the source, water
treatment, water distribution, and consumer taps. It's
made up of these different parts.

For example, at source, we have reservoirs, water
catchment areas, we have the Dongjiang water sample, and
in what --

Q. Hang on. I'm aware that water filtration system -- we
read from the witness statement that some procedures do
not involve test sampling.

A. Yes.

Q. I remember we also have -- where fish are introduced in
the reservoir, if there's a special reaction, we know
that there's a problem. That's constant monitoring.
That's not a water sample.

A. We call that continuous online monitoring.

Q. So continuous online doesn't involve sampling. So
160,000, they might take one or two samples from
Dongjiang supply, check one or two parameters, and in
the reservoir, before it reaches treatment, they might

take one or two samples. So at different stages, you
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will take samples?

A. Yes.

Q. That includes before and after the connecting points?

A. Yes.

Q. I would like to ask —-- you say you also include testing
from taps. These are conducted at random.

Now let's look at paragraph 41. It says:

"(In English) ... treated water samples are taken at
scheduled frequencies from 40 strategic fixed points
including a combination of 10 service reservoirs,

3 cross harbour mains, 9 accessible connection points
and 18 fixed consumer taps ...", and so on.

All these treated water samples are included in the
160,000; right?

A. Yes.

Q. " (Partially in English) In 2014/2015, more than 250
pairs of treated water samples were taken from water
treatment works on a monthly basis ..."

Why were pairs taken?

A. For some heavy metal tests, we had 11 heavy metal tests
that use a single water sample, and for mercury another
water sample was required. So for heavy metal test we
took pairs of water samples.

Q. You have to test for 12 types of heavy metals; right?

A. Correct.

- 25 -
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Q.

So if I understand correctly, the samples would pass
through the filtration procedures at the water treatment
works, and random samples would be taken and tested for
heavy metals, or one of the 12 heavy metals?

After leaving, these treated water samples have

passed —--

Through the water treatment works.

Those are end products.

(Chinese spoken).

Fixed point samples would be taken.

(Chinese spoken).

In terms of time we take them at regular frequencies.
For heavy metals, we would take samples once every
minute.

And lead would be tested; right?

Yes.

You talked about pairs of water samples. I just want to
find out why pairs have to be taken. You have to test
for 12 metals, and for 11 metals you have a method, and
for mercury you have another approach.

We only have to take a bottle of water sample and we can
test all 12 metals. So we just have to perform one scan
and we can test all 12 metals.

So you would take one jar of water to test the 11 metals

and another jar for testing mercury?
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A. Yes.

Q. Now I have another question on the chemistry. This
might not fall under your ambit of work, but I just want
you to confirm whether I am right.

Just now, I said that under the WWO, there are
requirements on the compliance of certain materials with
British Standards. So, in around 2001 to 2012, the
Housing Department had some discussions on public rental
estates, and they looked at allowing the use of copper
pipes in the plumbing systems. There were technical
considerations -- for example, revising certain
specifications -- and the WSD might have been consulted
to take part in the discussion or provide consultation
on the switch to copper pipes.

So are you aware of that or were you personally
involved?

A. The Water Science Division was not involved.

Q. All right. You said that the samples would be tested
for the presence of heavy metals, including lead. So
what was the reason to test for lead?

A. We needed to verify that the treated water complies with
the 2011 WHO Guidelines for Drinking-water Quality. If
you don't test it, how can you say you are compliant?

Q. Let's just focus on lead. I can look at the details

with you, if you want. But in a water supply system,
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lead is most likely to appear in plumbing systems.

A. If the water collection point is located close to mining
activities, there might be leaching of lead, so we have
to look at the entire project. We have to see if lead
is present in the source water, and we have to see if
it's present in treated water, and whether it complies
with the WHO standards. We have to look at the whole
picture. We cannot Jjust single out specific samples
without considering others.

Q. That means the WSD would look at the end product and
decide which metals to test for? So you are not
conducting a metal-by-metal risk analysis, and you are
not saying that lead might appear in plumbing systems,
so there's no need to test for it in the supply system.
So you are not conducting any metal-by-metal analysis?

A. We want to make sure that the metal content complies
with WHO standards. So we would test everything against
the WHO standards, to ensure that the Water Safety Plans
are working properly and that all risks are under
control.

Q. So you are not tailoring the tests for any specific
metal? You are doing it because the WHO provides a list
of metal contents; that's why you conduct the tests,
right?

A. Yes.
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Q.

Now let's look at the eight parameters for water
testing. These eight parameters are tailor-made; right?
They are not based on the WHO standards?
Right.
These parameters for testing were derived to avoid
backflow at the point of supply, and this has nothing to
do with the WHO standards.
Right.
Now let's look at paragraph 49 of your 3rd witness
statement. You have two paragraphs 49. I am referring
to the second paragraph 49. You explain the eight
parameters and why the eight parameters were used, and
you explain why lead was not included.

Now let's look at paragraph 52. 1In this paragraph,
you explain the issue of pH. You said the water in
Hong Kong is soft, and you said the pH of water in
Hong Kong is adjusted to about 8.2 to 8.8, which is
slightly alkaline, in order to reduce its corrosivity.
If it's acidic, then the water might react with metals.
What about if the water is alkaline?
Well, the chances will be lower, but if water is acidic,
it will react with compounds. Sometimes, the reactions
with metallic compounds depends on the pH.
So the water leaving water treatment works is already

slightly alkaline, and some metals which should not
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exist, such as lead, since the water is slightly
alkaline, the corrosivity or chances of reacting with
metals that should not exist would be low; right?

A. The purpose of adjusting the water pH to 8.2 to 8.8 is
to safeguard our own system as well as the customers'
water supply systems.

Q. If the water supply system of a customer contains metals
which should not exist, such as lead, by adjusting the
water to be slightly alkaline, the chances of chemical
reactions would be minimised?

A. We shall say that the pH of our water would minimise the
chances of metal leaching into the water.

Q. In other words, reducing the plumbosolvency, and lead
would be less likely to react with the water, and they
would more likely dissolve in the water?

A. Yes.

Q. By now, we know that if we use leaded materials for
plumbing, lead still leached into the water. Does it
mean that even if the water is slightly alkaline, metals
might still leach into the pipes, if present?

A. If our pH level is slightly lower than 7, for example
6.5, the compound solubility might reach 100 micrograms
per litre. If we adjust the pH of the water to 8.5, the
solubility would be reduced by 10 times to 10 micrograms

per litre.
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So the purpose of adjusting the pH is to reduce
corrosivity of the water and minimise metal leaching.

Q. So this is not to completely eliminate metal leaching.

A. I don't think that's possible.

Q. You mean if the pH is slightly lower, then more lead
might be leached out into the water?

A. Yes.

Q. In paragraph 52, towards the bottom, you said:

"(In English) ... if the materials used in the
inside service are in compliance with BS specifications,
it is expected that the risk of heavy metals (including
lead) leaching from the materials into the treated water
(with the said set pH value) should be low and should
pose minimal threat to water quality. According to
section 3.3.2 of WHO's publication 'Chemical safety of
drinking water: assessing priorities for risk
management', it suggests that, unless there is strong
evidence, inclusion of those chemicals in drinking water
monitoring programmes is not justified.”

Then in annex 4 you provide a copy of this
publication. You continue by saying:

"(In English) In any event, the document advocates,
inter alia, that the approach to monitoring and
management is preferably through control of materials.

Contamination caused by poor quality materials is best
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controlled through applying specifications governing the
composition of the materials "

Let's pause here.

So the WSD's philosophy is to look at the source,
through controlling or managing the materials of the
plumbing system or water supply system. That's more
effective than taking water samples eventually to test
for lead. So that's the philosophy of the WSD; right?

A. (Nodded head) .

Q. Now let's look at the document, "Chemical safety of
drinking water of the WHO", you quoted. Cl18.1,
page 10581.

Let's look at page 10581. 2.4.4, "Lead":

"(In English) The presence of lead in drinking water
can cause severe health effects and is primarily
a consequence of the use of lead plumbing and
lead-containing metal fittings in buildings. Although
lead may be present in source waters, this is unusual
except in some mining areas. Generally, lead is not
a high priority for routine monitoring programmes
because of the variability from building to building,
but possible risks posed by lead in drinking water
should be assessed in localities where lead has been
extensively used in plumbing materials, particularly if

the water supplied is corrosive or is likely to dissolve
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lead."

So this is one factor you considered, regarding the
characteristics of lead, and it's not a high priority,
and you have relied on this?

A. Well, we don't totally rely on this point. It's based
on the monitoring data, and we have a regulatory
mechanism in place. So we feel that that risk would be
lower.

So, prior to the excessive lead in water, we did not
add heavy metals into our eight parameters.

Q. I am being fair to you. I have extracted this, and I'm
not saying that you only rely on this. Just now, we
talked about lead wasn't a high priority, and you would
also feel it was in line with the WSD understanding.

A. That was their recommendation. We don't necessarily
agree. We have our own monitoring strategies. So it's
not based on this and therefore we don't do anything.

Q. Page 10589, this is the part where you quoted. You
quoted this directly. In this part, it's not just about
lead in general -- 3.3.2, in the middle, it says:

"(In English) Unless there is strong evidence that
particular chemicals are currently found or will be
found in the near future, at levels that may compromise
the health of a significant proportion of the

population, the inclusion of those chemicals in drinking
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water monitoring programmes is not justified,

particularly where resources are limited. It is often

more effective to maintain an ongoing programme of
pollution control and risk assessment in the catchment."

So that is 3.3.2.

I would like to go through page 10642 with you. In
the middle:

"(In English) Lead can also be present if lead
solder is used in the installation of copper piping.

A control measure in this case would normally be to

avoid the use of lead solders for applications involving

drinking water."
You see that?
A. Yes.
Q. Two paragraphs above 8.5, "Lead can also be present",
and if you read along:
"(In English) [PVC] plastic pipe is also widely used

in distribution systems. Lead has been used as a

stabiliser in unplasticised PVC pipe "

PVC pipes -- the last sentence says:

"(In English) ... chemical monitoring of drinking
water is not normally considered to be appropriate and
the most suitable method of management is by product
specification, as indicated above for other materials."

So, even though this talks about PVC pipes, but they
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emphasise here -- they do not suggest doing water
sampling for monitoring but rather manage the materials
at source.

Lastly, I would like to direct you to page 10698.
"Lead":

"(In English) Lead is widely dispersed in the
environment, occurring in a variety of sedimentary
rocks, and in felsic igneous and metamorphic rocks ..."

At the bottom:

"(In English) When found in drinking water, lead
usually arises from lead pipes and lead solder, mostly
from plumbing in buildings. Monitoring is quite
difficult and requires samples to be taken at the tap.
Assessing the presence of lead pipes, or the ability of
the water to dissolve lead, are the most appropriate
management approaches. Monitoring is only considered if
significant resources are available."

Do you see that paragraph?

A. Yes.

Q. So do you think what I read just now is not in line with
WSD philosophy?

A. Well, basically, our thinking is in alignment. I would
also like Mr Paul Shieh to look at the bundle, WHO,
C2/1347.

Q. That's the WHO 2011.
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A. These are supporting documents.
Q. Yes.
A. The WHO, in 8.14:

"(In English) ... chemicals used in water treatment

or from materials in contact with drinking
water ..."

Q. Are you referring to 13477

A. Yes.

Q. Yes.

A. It mentions, " (In English) Other chemicals".

Q. "(In English) ... such as lead or copper ..."

A. It reads along, and then the next paragraph, if we skip
the middle, "Some chemicals":

"(In English) Many of these additives, both direct
and indirect or unintentional, are components of
processes for producing safe drinking water. The
approach to monitoring and management is preferably
through control of the material or chemical."

So this also tells the Commission why we rely on
material control rather than in product testing.

Q. But given that it's based on an assumption that material
control is effective; am I correct?

A. You have to believe in the system.

Q. It's that assumption, that is material controls, their

thinking is, taking water samples from pipes, there
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might be resource difficulties?

A. Well, we have to balance the cost and benefits. You can
take a lot of samples, test for a lot of compounds, but
can you get the proportional benefits? We don't have
infinite resources.

So, in designing our water sampling and testing, we
have to consider the reality.

Q. Well, one consideration would be the alternative. That
is, monitoring at source, the materials at source. Is
that effective?

A. I cannot answer you whether it's effective or not.

I think it's effective.

Q. I understand. You are not responsible for material
control. You are only responsible for water sampling.
But the theory is that in material control, if you break
it down, then your assumption doesn't hold?

A. Well, ever since the incident of excess lead in water,
we are aware that there are loopholes in the system.

Q. Whether it's lack of knowledge or loopholes, at any
rate, the assumption was that you thought you could
control materials, but then no one was monitoring it,
and that led to the problem. There was nobody
monitoring and no goalkeeper.

A. You can't say that there's no person monitoring.

There's an LP. We have to believe that the LP and AP
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A.

will look at these materials. We cannot say we don't
place our faith in these professionals and we need to
compound their work and add another layer of work
imposed on them.
But let's say you place your trust in them, or they
place their trust in you. For whatever reason, if this
assumption breaks down, and you don't take water
samples, I can say it's invalidated.
After the incident of excess lead in water, we have now
included four heavy metals. We now know the risk is not
like what we assumed; it's not as low as we thought.
So after the excess lead in water incident, you are
testing four more heavy metals. So, in your witness
statement, after 2015, you would test inside service and
connection points for four heavy metals. So I will look
at this scenario, the latest scenario. Wailt a second.
Let's talk about the past. Before the excessive
lead in water, we only looked at eight parameters.
I would like to know -- you said there were some
loopholes -- so what was done? We know at the
connecting point, at the end of our level, you will take
a water sample to test the eight parameters in general,
because the connection point is underground, so there's
a manhole cover, so —-

It's not a cover. Before they seal it off -- it's
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underground.

Q. I'm not referring to a manhole cover. So before you
have covered it up, you take a water sample from the
closest connecting point for the eight parameters. But
that cannot test the water quality of the inside
service.

A. We are not testing the inside service.

Q. We have looked at diagrams, and it's underground, and
then you pull it up to the roof tank, and then it flows
down vertically and then it travels horizontally to each
Sstorey.

A. Yes.

Q. So now we have identified the problem doesn't occur
going up; are you aware? The solder material is not
used -- it doesn't occur going up.

A. According to the WSD samples, we see that the roof tank
doesn't contain lead. There's no lead in the sump tank.

Q. So the lead doesn't exist in the up-1link?

A. Well, according to my personal understanding, they don't
use copper tubes. They use ductile iron GI pipes for
water going up. So they don't need solder.

Q. So can we say that using the WSD water sampling
facilities, where they test the connecting points, so
even i1f you test for lead there, it won't detect lead?

It won't find the leaded components; is that correct?
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A. If you look at --

Q. Even if you didn't examine, test the eight parameters --
we now say we talk about eight parameters, we should
test for more. But looking in hindsight, you still
wouldn't detect lead?

A. I can't agree with what you are saying, because I have
received a case -- I can't disclose the location -- we
did detect lead. It had failed all tests.

Q. At the connecting point you detected lead?

A. Not at the connecting point. It was the inside service.

Q. I'm not talking about inside service. I'm talking,
before the excessive lead in water incident, before the
incident, the WSD only checked connection points.

A. The connection points were problem-free. The problem
only exists beyond the connection points.

Q. Let's take it one by one. Before the lead in water
incident, the WSD's approach was only to test the
connecting points, as a precondition for water supply?

A. From 2002 to 2012, only connecting points were tested.

Q. Before the incidence of Legionnaires' disease, only the
connection points were tested, and eight parameters were
tested. After the summer of 2012, since there were
incidences of Legionnaires' disease at the government
headquarters, you adopted a different approach, but

still the eight parameters were retained?
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A. Yes, plus the inside service. Yes, the eight parameters
were kept.

Q. The inside service was tested as a precondition?

A. I believe that's true. For details, you might have to
ask our Customer Services staff.

Q. So after the incidence of Legionnaires' disease, inside
service was tested. Did you only test the down-link or
did you only test pipes that entered the building-?

A. Only consumer taps were tested.

Q. So before the Legionnaires' disease incidences appeared,
even i1f you tested for lead, you could not detect if
lead was present on the customer's side or part?

A. Yes, you can put it this way.

Q. If the down-link or horizontal pipes into the buildings
were the issue, you could not detect the presence of
lead just by testing the connecting points. And after
2012, if inside service and inside pipes were tested for
lead, then you would have detected them, if leaded parts
were used?

A. Yes, possibly.

Q. If there were leaded components, since 2012, since
inside service was also tested, you might be able to
detect them; right?

A. Yes, you can put it that way.

Q. Please look at page 10516 of your witness statement.
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Footnote 7. Please look at the footnote, on page 10516.
Do you see that?

A. Yes.

Q. "(In English) To put the matter in context, the water
sampling and tests involving WSD in relation to inside
service are as follows".

Now, for (2):

"(Partially in English) For newly constructed inside
service:

(a) (before 2012) water samples were taken for
testing near connection point ... as a prerequisite for
effecting water supply".

So before 2012, you would test the eight parameters
at the connection points.

"(Partially in English) (b) (from 2012 to 2015)
water samples were taken for testing near connection

points ... as a prerequisite for effecting water

supply

So the precondition depends on after the eight
parameters at the connection point.

Then it says:

"(Partially in English) ... after effecting water
supply, water samples were taken from inside service
within building (8 parameters as a reconnection to

LP/AP) for checking the effectiveness of cleansing and
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disinfection".
So the eight parameters were not a precondition for
approving water supply?

A. The water supply must be connected before you can take
water samples.

Q. So you are just recommending a test afterwards?

A. Yes.

Q. You won't impose any sanctions even if they don't test
the water, because the supplier has been granted
already?

A. I'm not sure. I have to ask my Customer Services staff.

Q. So perhaps Mr Lam might be more familiar with that?

A. Right.

Q. In Mr Lam's witness statement, he said these recommended
samples for inside service were not preconditions, but
you feel that he might be more familiar with these
issues; right?

A. Yes.

Q. Assuming what Mr Lam said was right, that is the eight
parameters were only recommended for inside service,
they were not mandatory, so the WSD's approach is that
the only mandatory tests were at the connection points.

So before the lead in water incident, the WSD
conducted mandatory water tests -- well, let's not talk

about random sampling. Let's talk about the mandatory
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water sampling required for water connection.

The problem was not that lead wasn't tested. It was
that the WSD only tested the connection points. Can you
put it that way?

A. I'm not really sure what you mean.

Q. My question is this. Some people asked why you don't
test for lead at the connection points. As we said,
even if you test for lead at the connecting points, it's
meaningless, as we know; right?

A. I think it depends on the materials used.

Q. From this incident, we know that the cause was the use
of leaded soldering material at the copper pipes. Some
people complained why only eight parameters were tested,
but retrospectively, even if you tested for lead at the
connection points, you couldn't detect the leaded solder
in the copper pipes. The reason was not that only eight
parameters were tested; the problem was you only tested
the connection points. Do you agree?

A. The eight parameters applied to the connection points.
Q. But by now we know that for new buildings, the WSD can
certainly test the inside service, before moving in.

A. I think our CSD staff can better answer this question.
I'm not sure that this falls under their statutory
powers.

Q. In other words, I will only ask you questions about
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water quality.

A. Correct.

Q. I would like to look at your 4th witness statement, on
water quality, paragraph 11.

Please look at the WHO standards in 2011. Let's
look at the 2011 WHO document: bundle C2, tab 17,
page 1258.

In your witness statement, you mentioned the
guidance values of the WHO are based on some
assumptions.

A. Right.

Q. I would like you to look at the actual assumptions.
Let's look at page 1337. On this page, you can see the
heading, " (In English) Default assumptions"; do you see
that? The guidance values mentioned in your evidence
are based on these assumptions.

You see the heading, " (In English) Default
assumptions" -- it says:

"(In English) There is variation in both the volume
of water consumed daily and the body weight of
consumers."

So the bodies of each person are different, and
water consumption is different, so the level of
10 micrograms per litre is based on such assumption?

A. No. I think your understanding is wrong. Are you

- 45 -

Transcript by DTI Corporation Asia, Limited



Annex: Realtime English Transcription based on floor / Simultaneous Interpretation

Commission of Inquiry into
Excess Lead Found in Drinking Water Day 52

referring to lead?

Q. I am not referring to lead. I'm just talking about
something in general. In the guidelines, there are
default assumptions, and the assumption is that the
average adult will consume 2 litres of water per day,
and you assume that the body weight is 60 kilograms.

The guidance value is based on such default assumptions.

A. Yes.

Q. And the consumption period is 70 years. So if I'm 50,
then even if I would not die -- because I cannot live
until 120, to put it in a blunt way?

A. Yes, you can put it that way.

Q. But I won't try that, for sure.

A. The WHO standards start from day zero to 70.

Q. So these are default assumptions. So, i1if we have
default assumptions, you have to make adjustments from
case to case. You have to see whether you should apply
default assumptions for specific materials, or you would
look at the characteristics of the material and say,

"I might not apply these default assumptions"?

A. So, 1in the WHO Guidelines, this is a scientific point of
departure. You can adjust it to suit your country's
needs. For instance, if the average weight of your
people is less than 60 kilograms, then you can change

the default assumptions and revise your guideline
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values.
Q. If a specific metal is especially risky for a specific
vulnerable group, then -- well, further down, it says:
"(In English) In some cases, the guideline wvalue is
based on children ..."
Do you see that part?

A. Yes.

Q. "(In English) ... where they are considered to be
particularly vulnerable to a particular substance. 1In
this event, a default intake of 1 litre ..."

Now, this is 1 litre, not 2.

"(In English) ... is assumed for a body weight of
10 kilograms ..."

So it's lighter.

"(In English) ... where the most vulnerable group is
considered to be bottle-fed infants, an intake of
0.75 litre is assumed for a body weight of 5 kilograms."

A. Yes.

Q. So, no matter what your default assumptions are, there's
a precondition. You need to identify the risky category
of people for different materials. If children are
particularly at risk, you would consider the body weight
of an average child, and the derived values would be
based on the body weight of 10 kilograms and his daily

consumption?
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A. If you are to derive a guideline value, you must have
a basis. Now, these default assumptions tell us, or
identify vulnerable groups towards certain materials,
and this is how the assumptions are derived.

Q. For example, for a substance X, if you want to know the
guideline value for substance X, how would you derive
it? You might not apply default assumptions for adults;
you have to identify the vulnerable groups for this
material before conducting analysis?

A. Correct. But you have to look at the source of your
scientific data as well, whether they are from human
studies or animal studies, and then you would begin the
process of derivation.

Q. So you cannot have a clear-cut, you know, boundary at
10 micrograms, or you cannot -- there's no universal
reference value. You have to identify the wvulnerable
groups and consider the corresponding values. You even
said there might be a point of departure, where you
consider the local culture and habits, and so on?

A. Yes.

Q. Please look at page 1446. In the middle, do you see

"Lead"?

A. Yes.

Q. This is a provisional guideline, " (In English)
Provisional guideline wvalue". It says 0.0l micrograms
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per litre.

"(In English) The guideline value is provisional on
the basis of treatment performance and analytical
achievability."

So I will ask you, but let me tell you right now,
this 10 micrograms per litre, it's not based on a health
perspective.

A. I disagree.

Q. You think this is based on a healthy human being?

A. I have to tell you the history, why in 2011 it became
a provisional guideline.

In 2004, the WHO Guidelines were still using
10 micrograms per litre. The 10 micrograms per litre,
how was it derived? Well, as you said, it was based on
a default assumption. That is a 5-kilo infant would
consume 0.75 litres of water. At that time, the UN and
WHO, the agricultural committee, they had a provisional
intake of 25 micrograms per kilogram body weight, and
50 per cent allocation to drinking water. That's how
they calculated it.

The GV at that time was equal to TDI, tolerable
daily intake, multiplied by body weight, multiplied by
allocation to drinking water, and it was divided by
volume of water consumed. I had calculated that it was

roughly 11, and they rounded it down to two significant

- 49 -

Transcript by DTI Corporation Asia, Limited



Annex: Realtime English Transcription based on floor / Simultaneous Interpretation

Commission of Inquiry into
Excess Lead Found in Drinking Water Day 52

figures. That is 10. That's how it was calculated.
That was the previous guideline value. The WHO felt
that this was applicable and equally protective for all
age groups of the population; equally protective. So
why, in 2011, did they take the guideline value and
change it to a provisional value? Because the FAO felt
that the PTWI was not protective, and they converted it
to 25 micrograms per litre. The WHO designated it as
a provisional guideline value because no matter how good
your treatment is, it's hard to achieve a lead level
lower than 10, and on the other hand the laboratory
capabilities, not all labs have ICP-MS. They cannot
achieve 10 micrograms per litre analytical requirement.
So that's why, from GV, it was converted to PGV, but
there was no change in the basis.

Q. So you are saying it's still from a health perspective,
that's how it was calculated? Because the Water
Authority counsel says that 10 micrograms is safe. So
you are saying that's based on health benefit analysis?

A. Before 2011, lead was a threshold chemical. So lead is
now a non-threshold chemical. There's no safe limit;
the lower the better. But the PGV is health-based.

Q. I would like to refer you to the authentic version.
C21, page 18938. This dates back to 1993. 1It's the WHO

1993 document. If you go forward two pages.
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So, in your recollection, in 1993 they had included
a lot more chemicals, but there were less chemicals
before, in the previous version. The 1993 version had
a lot more chemicals; is that correct?

A. Yes.
Q. Let's take a look at C21, page 18940, "Lead". It talks
about lead.

Then the next page, 18941, in the middle:

"(Partially in English) In 1986, JECFA [The Joint
Expert Committee on Food Additives; it's a committee
under the WHO] established a provisional tolerable
weekly intake (PTWI) for lead of 25 micrograms per
kilogram of body weight (equivalent to 3.5 micrograms
per kilogram of body weight per day) for infants and
children on the basis that lead is a cumulative poison
and that there should be no accumulation of body burden
of lead."

Then they do the calculation.

"(Partially in English) Assuming a 50 per cent
allocation to drinking water for a 5-kg bottle-fed
infant consuming 0.75 litres of drinking water per day,
the health-based guideline value is 0.0l milligrams per
litre (rounded figure). As infants are considered to be
the most sensitive subgroup of the population, this

guideline value will also be protective for other age
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groups.
Lead is exceptional in that most lead in drinking
water arises from plumbing in buildings and the remedy
consists principally of removing plumbing and fittings
containing lead. This requires much time and money, and
it is recognised that not all water will meet the
guideline immediately. Meanwhile, all other practical
measures to reduce total composure to lead, including
corrosion control, should be implemented."
You see that?
A. Yes.
Q. So that is the original 10 micrograms reason.
Actually, at page 14521 of your witness statement,
in bundle C19.6, footnote 2.
A. Yes.
Q. You see:
"(Partially in English) The GV was tightened to
10 micrograms per litre in the 2nd edition of
Guidelines "
So you are referring to this, and we found the 1993
version.
Then let's take a look at the 2011 WHO document.
Page 1447, bundle C2.
Look at page 1446. This is "Lead"; do you see that?

A. Yes.
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Q.

"(In English) Basis of guideline value derivation"; do
you see that?
Yes.
"(In English) The guideline value was previously based
on a JECFA PTWI which has since been withdrawn ..."

Do you see that?
Yes.
"(In English) ... and no new PTWI has been
established ..."

Do you see that?
Yes.
"(In English) ... on the basis that there does not
appear to be a threshold for the key effects of lead.
However, substantial efforts have been made to reduce
lead exposure from a range of sources, including
drinking water. Because it is extremely difficult to
achieve a lower concentration by central conditioning,
such as phosphate dosing, the guideline value is
maintained at 10 micrograms per litre but is designated
as provisional on the basis of treatment performance and
analytical achievability."

Do you see that?
Yes.
Take a look at the explanation. Page 1447:

"(Partially in English) Based on the dose-response
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analysis, JECFA estimated that the previously
established PTWI of 25 micrograms per kg body weight is
associated with a decrease of least 3 [IQ] points in
children and an increase in systolic blood pressure of
approximately 3 mmHg in adults. These changes are
important when viewed as a shift in the distribution of
IQ or blood pressure within a population. JECFA
therefore concluded that the PTWI could no longer be
considered health protective, and it was withdrawn."

So that explains why the JECFA, the PTWI of
25 micrograms per kilogram and how it was calculated at
10 micrograms per litre, why it was no longer considered
health protective.

That is previously, if we thought 10 micrograms per
litre was the so-called safe -- the health threshold,
that's incorrect.

Previously, we thought a consumption of
10 micrograms per litre was safe, but now we have found
out that's not safe, that's why it was withdrawn?

A. I don't think you can put it that way. When they
withdrew that PTWI, it doesn't mean -- because the new
PTWI is not achievable. They must feel that zero would
be best.

Q. Well, the US says =zero.

A. Zero might be the best, but if you translate it into
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health-based guideline values, it is not achievable.

Q. It depends where you are. It depends on the history,
the material used. Do you agree?

A. Well, if you were using lead pipes and even if you have
orthophosphates, it's not 100 per cent where they can
achieve 10 micrograms.

Q. In those areas, you might still have to expend a lot of
effort. If you are using lead pipes, if you could
achieve 10 micrograms, it was cause for celebration.
But Hong Kong wasn't using leaded pipes, so 9 micrograms
might be achievable?

A. It depends on the circumstances.

MR SHIEH: Let's continue after lunch.

CHAIRMAN: Okay. We will continue after lunch.

(1.01 pm)

(The luncheon adjournment)

(2.29 pm)

MR SHIEH: Mr Chan, this morning we were looking at the 2011
WHO document. Now let's look at bundle C2, page 1447.

Just now, we talked about the PTWI before JECFA, and
these were in the 2011 WHO document, and these were
withdrawn.

Now let's look at page 1447. In the middle of the
page, for PTWI, 25 micrograms per kilogram of body

weight, they found that there were still problems with
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the mental health and wellbeing, so it was withdrawn.
It says:

"(In English) Because the dose-response analyses do
not provide any indication of a threshold for the key
effects of lead, JECFA concluded that it was not
possible to establish a new PTWI that would be
considered to be health protective. JECFA reaffirmed
that because of the neurodevelopmental effects,
foetuses, infants and children are the subgroups that
are most sensitive to lead."

Now I guess you understand what this means. So it
defines the vulnerable or most vulnerable groups. JECFA
feels that children and infants are vulnerable and the
most vulnerable.

A. No, it's not like that. The JECFA did not consider
which groups were vulnerable. They are merely proposing
a new PTWI based on their studies. They did not
identify for WHO which groups are sensitive or
vulnerable.

Q. But it says:

"(In English) ... reaffirmed that because of the
neurodevelopmental effects, foetuses, infants and
children are the subgroups that are most sensitive to
lead."

A. The WHO adopted their findings and found that children
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and pregnant women are sensitive groups.
Q. Let's not use the word "vulnerable". They are most
sensitive to lead.

"(In English) It needs to be recognised that lead is
exceptional compared with other chemical hazards, in
that most lead in drinking water arises from plumbing in
buildings, and the remedy consists principally of
removing plumbing and fittings containing lead, which
requires much time and money. It is therefore
emphasised that all other practical measures to reduce
total exposure to lead, including corrosion control,
should be implemented."

Now, I have a few points I want to put to you.

In the 2011 WHO document, the standard of
10 micrograms per litre was based on the 25 micrograms
per kilogram of body weight. It was dated to 1993. So
the value was derived from this assumption, and JECFA
withdrew this standard. They could not identify
a threshold, a new threshold, with regards to health.
Do you agree?

A. Yes.

Q. Therefore, even if a provisional GV was adopted, the
guidance value could not be taken as a health-based
threshold. It existed merely because the lead content

in the pipes could not be reduced to under 10 micrograms
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per litre, and as such the level of 10 micrograms per
litre was only a provisional GV based on a lack of
alternatives. Do you agree?

A. No, I do not agree.

Q. Why?

A. When you look at the history of derivations, they were
based on JECFA value, even though it has been withdrawn.
It doesn't mean that this value was not health-based.
It merely meant that the health-based reference value
carried a certain degree of health risk.

Q. Where does it say here? The threshold could not be
identified, so a specific level could not be determined.

A. No one can give a safety threshold at this stage.

Now I would like to take you to what other countries
are doing. EC Drinking Water Directive, the levels are
still 10 micrograms per litre. In the drinking water
guidelines of Australia, it reaffirmed that the
reference value is 10 micrograms per litre. It was
published in 2013. In New Zealand, in the
Drinking-water Standards, again 10 micrograms per litre
was used. In Japan and China, again, it's 10.

You said there are no threshold chemicals, but in
practical terms, a radiation threshold would be used.
There are two radiation principles. One is called

non-stochastic effect or deterministic effect. There's
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a threshold for that. If you are exposed to a certain
dosage of radiation, you will experience hair loss,
nausea, changes to red blood cells. This is

a deterministic effect. Alternatively, it might be

a dose-response or what we call stochastic effect or
random effect. The lower the dosage, the better. The
higher the dosage, the probability of contracting cancer
also increases.

So, under the situation of no safe threshold, in
practical context, I would say it's as low as reasonably
achievable or as low as reasonably practicable. It's
not zero, as you suggested, because it's not possible.
In our daily living, there are certain risks. Now the
level is 10. I still feel that the reference value 1is
health-based. Just that this still carries an extent of
health risk.

Now, the reference risk levels of the WHO
generally -- to the degree of -- 10 to the degree of
minus 6, and this is minus -- to the degree of 10 to
minus 6, and in practical terms, for every 100,000
people, one person will contract cancer, contract excess
cancer. So it's around 1 in 100,000. So that person
might have an issue.

So the original risk might be 10 to the power of

minus 6, but now it might be 10 to the power of minus 5.
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No one can say for certain whether the level of public
health risk is acceptable.

Q. Now, without the threshold, when you look at the
derivation of lead, on page 1446, " (In English) is
designated as provisional on the basis of treatment,
performance and analytical achievability."

Before lunch, we talked about the WHO standards.
They said very clearly that they were not mandatory
standards; they had no legal basis, right?

A. Yes.

Q. And they had to be adjusted based on the history,
culture, habits, materials, and so on?

A. I don't understand what you mean by materials.

Q. For example, if you live in the UK, or somewhere where
copper pipes are still used -- now, in those countries,
since copper pipes were first used far before everyone
was aware of the harmful effects of lead -- for
historical reasons, it might be expensive or troublesome
to replace the pipes. So in some countries or areas,
these pipes are still being used.

So, in these places, their remedial measures cannot
be completely eliminated, unless there's a complete
replacement. You try to reduce the risk by chemicals,
and the chemicals can reduce the content of lead.

Alternatively, we can reduce the plumbosolvency of
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water. We can reduce the solubility, and these might be
remedies. This is something we can do to bring down or
reduce the lead content in water; right?

A. Yes.

Q. So, in these countries, they would talk about bringing
down the lead level in water, and reducing the level to
under 10 micrograms per litre is a practical approach
and achievable; right?

A. It's hard to say. First of all, some countries don't
adopt 10. The US adopts 15, and it's not a health-based
limit; it's simply an action limit. If 10 per cent of
the sample exceeds this level, they would take
corrective action.

Q. Some countries use 10 and some use 15. But as long as
it's not health-based, since you cannot calculate
a threshold -- there might be a difference in judgment
between 10 and 15. Whether you adopt 10 or 15, the
premise is that you have to bring it down to either 10
or 15; right? 1In Hong Kong, it should be zero. 1It's
not an absolute zero. Since the 1930s, the WSD stopped
using lead pipes and they stopped everything.

A. Right.

Q. So the starting point was already different. But in
some places, it might be full of copper pipes, and in

Hong Kong, since monitoring is in place, our starting
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point should not be to bring down lead content.

A. There are a lot of sources of lead apart from the
materials. For air and soil, they might contain lead as
well. So we cannot say that there is no lead because
lead pipes are not used in Hong Kong.

Q. If your pipes don't contain lead or if you use unleaded
material, the source of the water might be from objects
in the streams or rivers. Those are minimal. Those can
be ignored; right?

CHAIRMAN: Well, you cannot just say —-- you can't just
ignore them. But in response to Mr Shieh -- for the
unaffected estates, the lead content was actually under
0.01 per cent. Basically, it's already at the
sensitivity limit of a machine; you can take it to be
zero.

A. It's less than the detection limit.

CHAIRMAN: Exactly.

MR SHIEH: You can't say you can ignore it but it's close to
undetectable, the 1limit?

A. For the unaffected estates, it's undetectable, only at
trace levels.

Q. So in Hong Kong -- in other jurisdictions, to bring the
lead levels down, as in the example I quoted, if they
were using leaded pipes, they had to rely on chemical

methods to get it down below 10 micrograms, that would
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be a compromise. But in Hong Kong, the starting

point -- we are not using leaded pipes, so Hong Kong's
consideration should not be to bring it down; would you
agree?

A. Why would you consider bringing it -- we should try to
keep it as low as practicable.

Q. When I say "bring down", we are not like in overseas,
where we have an otherwise -- pipe full of lead and
bring it down to less than 10 micrograms. Hong Kong's
starting point was we weren't even using leaded pipes,
we didn't have leaded solder. The only probability was
that we have trace elements of lead in the surroundings.
So in Hong Kong, even if we have levels of 9 micrograms,
it should not be a matter of pride. If people overseas
knew that Hong Kong prides itself on not having a source
that contains lead and we didn't use leaded solder, this
is not something you would be proud of?

A. All I can say is that our water complies with the WHO.
I cannot say how many micrograms is a matter of pride.
No, there's no room for complacency.

Q. Would you say 9.9 a safe level?

A. From a scientific point of wview, 9.9 is still safe. If
you round it up to 10, you are still within the
standard. As long as you don't exceed 10, it's still

okay.
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Q.

Let's take a look at bundle V, page 59.

This is our medical expert, Prof Bellinger, his
report.

If you refer to the top of the page, or the previous
page:

"(Partially in English) At the present time, the
World Health Organization identifies a blood lead level
of 10 micrograms per decilitre as the upper limit of the
acceptable range. A WHO committee is currently
reviewing the guidelines for the diagnosis and treatment
of lead poisoning, however. As noted, in its most
recent evaluation of lead, the FAO/WHO JECFA withdrew
the PTWI, of 25 micrograms of lead per kilogram of body
weight per week, which had been established in 1993.

The rationale was that the absence of a threshold for
lead toxicity means that no level of exposure is safe
(thus 'tolerable'). Moreover, it was not possible to
establish a new PTWI that would be considered to be
health protective."

So how would you respond to Prof Bellinger's view?
Are you referring to --

This is a factual statement. Do you agree with that?
I agree. That is the FAO/WHO, they withdrew the PTWI,
and up till now there is still no new PTWI. But I don't

understand the blood level 10 micrograms per decilitre
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upper limit of the acceptable range -- well, I'm not
a medical expert, so I don't know what implications that
would have.

Q. Looking further down:

"(In English) The current consensus is that there is
no 'safe' blood concentration below which adverse
effects do not occur."”

You see that sentence. Would you disagree?

A. I cannot comment because I'm not a medical professional.
Q. I understand. But one point I would like to tackle with
you. I understand the WSD pledge is that they would
conform with WHO standards. But when we understand --
well, we understand that the WHO has different standards
for different metals. So the derivation basis would be

different for different metals.

A. Yes.

Q. We are just looking at lead now. We went through that
background change, in 1993 it was health-based, the
25-microgram value was withdrawn, and now the
threshold -- we don't have a threshold now.

So I want to suggest to you or point out to you --

I have asked that before but I would like a firm answer
now —- to achieve the WHO 10 micrograms per litre, this
standard, it is not applicable to Hong Kong, because in

Hong Kong we don't have leaded pipes. Our starting
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A.

point was lead-free pipes and lead-free solder. So our
starting point should be as low as possible. We
shouldn't be satisfied with just meeting the WHO

10 micrograms per litre standard.

I think the WHO standard for drinking water quality in

Hong Kong, it's a health-based target.

CHAIRMAN: It's a health-based target.

A.

MR

Yes. Of course, according to the WHO spirit, you
shouldn't have a fixed water standard and we shouldn't
degrade it to that level. We should always maintain the
water quality at the highest possible level, the water
quality.

SHIEH: So you still insist that 10 micrograms per litre
is a health-based standard?

Yes.

The assumption we looked at just now, the assumption was
that for adults, you assume they consume the water for
70 years, but for the infant assumption, what would be
the assumption?

This guideline, the WHO made it clear, it's protective
for all age groups of the population. So the infant
could drink it to 70 years old.

But they wouldn't be an infant at 70 years of age.

So the guideline, it's conservative.

CHAIRMAN: 1It's conservative?
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A. It's conservative because --

CHAIRMAN: Wait a second. As a matter of fact, returning to
yesterday's evidence, we know that in Kai Ching and
Kwai Luen Estates, the infants there, in Kai Ching and
Kwai Luen, there was excessive lead of varying amounts.
It wasn't excessive. It was in the teens. And the kids
have been consuming it for two or three years. But we
see their blood lead levels are excessive. If they
consume it another 70 years --

A. Well, we have some confounding factors. The blood lead
levels -- aside from water, we have other sources.

CHAIRMAN: That's correct. That's why Bellinger looked at,
when there's an interruption, their blood lead levels
drop. So the conclusion was, yes, it was because of
excessive lead in water.

So, Mr Chan, as you said --

A. Well, I said it's conservative.

CHAIRMAN: So you are saying we can consume it for
140 years?

A. It doesn't only apply to kids. This standard, as
Mr Paul Shieh says, they won't be kids forever, as they
grow.

CHAIRMAN: But lead is accumulative, so you only have more
and more lead in the body.

A. I don't know. You will have to ask a health expert.
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CHAIRMAN: So I'm telling you, that assumption, are there

MR

A.

problems with that?

I accept you are not a medical expert, but we know
the kids grows up, but we assume, if they continue to
assume the water, they might be stronger as they get
older, but it doesn't mean that the lead impact has
diminished, because lead has the most significant effect
on kids and it accumulates. I don't understand why you
say it's a conservative figure and therefore it's safe.
It doesn't make sense.

Our view is that when we apply the values to kids, and
if you apply it to all age groups of the population,
then it's actually safe.

SHIEH: So you are saying, if it's safe to kids, then
it's safe to adults; is that what you are saying?

Yes.

CHAIRMAN: So if the kid can consume it for 70 years, and if

A.

MR

the adult would live to 140 years, they could drink it
to 140 years?
Okay.
SHIEH: So if you include the WHO interpretation -- well,
since it's written there, so we don't need to go through
it.

I would like to move on to water sampling. We

talked about first-draw, flushing, and so on. In your
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4th witness statement, paragraph 13, you talk about
first-draw before flushing "are not representative of
the quality of water to be consumed by an individual on
a routine or long term average basis."

That's what you said.

First of all, I would like to clarify with you --
there is no standard, whether it's ISO or WHO, that
tells you, if you want to get a representative sample of
quality of water to be consumed on a routine basis, you
need to flush for such and such a period. There's no
such standard?

A. Yes, you are correct.

Q. So when should water samples be taken, when would that
be representative of the quality to be consumed on
a routine basis -- so that is a judgment -- it's
a research of the WSD. So we are not saying the WHO
Guidelines, 3.2 -- I know ISO has different purposes,
and so on -- but I want to say " (In English)
representative of the quality of drinking water to be
consumed on a routine basis"™ -- it's not a defined
concept. There is no stipulated number of flushing
minutes stated.

A. If you want to take a water sample and you want to
compare it to GVs or PGVs, you need to get

a representative sample. That representative sample
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represents the average quality of water consumed on
a routine basis over the lifetime.

So you cannot take the highest -- you cannot take
the worst scenario and compare it to a standard. The
standard is based on average quality, and
internationally we don't have a standard that caters to
extreme or worst-case scenarios.

Q. Okay. So your answer is that the concept, quality of
drinking water consumed on a routine basis, we don't say
that that can be achieved after flushing for three
minutes, because it depends on the user's consumption
habits?

A. As said, we still have a basis for reference.

ISO 5667-5 2006 edition. So we follow their basic
principles.

If you want to check the water quality in a tap, you
have to flush it for two or three minutes, or longer if
necessary. If you want to investigate the effect of the
pipe materials on water quality, then you would use
a different sampling method.

Q. Let's look at the ISO standards. There are a few
scenarios that warrant different methods. I will look
at those provisions one by one in a moment, but would
you agree that apart from the actual provisions and the

wording, we should consider the wording of it; right?
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A. Apart from the wording, we have to interpret it.

Q. By interpreting, you have to first understand the real
objectives; do you agree?

A. Yes.

Q. According to the WSD's understanding -- let's not look
at ISO for the time being -- you would flush it and then
wait two or three minutes; is that your practice?

A. We would use two to five minutes. If the tap is often
used, then we would use two minutes; for empty or vacant
units, five minutes would be used.

Q. Now, for two to five minutes, let's assume that the
horizontal part of the pipe entering the building, for
that part, let's assume that it's about 20 metres. Now,
if you run the tap for two to five minute, then the
water would have cycled for quite a few times; right?

A. You cannot put it this way. It depends on the flow
rate.

Q. Now let me just cite the flow rate.

Assume the flow rate was 2.6 litres per second.

A. Per minute?

Q. Per second. For the per-minute rate, you have to
multiply it by 60.

Do we have a calculator?

A. No.

Q. That's all right.
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Simply speaking, if you rinse it for two to five
minutes, the actual effect -- on the horizontal section
of the supply system -- I guess you know what I mean.
By now we know that the vertical part of the pipe does
not contribute to the presence of lead. We only
detected the presence of lead in the horizontal part of
the pipe, the part entering the unit.

A. I think it depends on the location. For copper pipes
with diameters exceeding 76 millimetres, silver brazing
would be used. For smaller pipes, lead solder might be
used.

Q. Now, the flow rate is 15.6 litres per minute.

A. 15.6 litres per minute.

CHAIRMAN: 0.26 times 60.

MR SHIEH: Now, assuming that this is the flow rate,
assuming the pipe is 20 metres long, over the course of
five minutes -- to put it bluntly, the horizontal part
or the horizontal pipe of the water supply system would
have been very clean, and all presence of lead would be
washed away?

A. I don't know if that was the flow rate. When our
colleagues collected water samples, usually they would
turn on the tap to the fullest, and -- according to
their reports, some taps are very slow and some are

faster. Let's assume -- this is only an assumption --
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if it's 15.6, in my statement, I said at a rate of

5 litres per minute, and if the pipe is 2.6 metres -- if
the flow rate is 15.6 litres per minute, it will be
about three times, around 7 metres or so. It will be

about 7 metres of the pipe length.

CHAIRMAN: It depends on whether you are talking about the

MR

curved part or the vertical, or the straight part.

Let's not talk about the curved part.

SHIEH: Let's not look at the method for the time being.
Let's look at the WSD Task Force. They had

a conclusion. I will point you to the right page. You
were involved in the discussions of this task force;
right? Even if you leave it stagnated for 48 minutes,
after flushing for two minutes, the lead content will be
reduced by 90 per cent. So by common sense, if you --
first thing in the morning, after you turn on the tap
for a few minutes, then the water should be free of lead
or mostly free of lead. Whether it's zero is another
question, but the level should be substantially
decreased?

That's why I said for the first draw, for the transient
concentration or instantaneous maximum concentration, it
would not last the whole day. So you cannot use the
maximum concentration of the first-draw method and

compare it with the WHO Guidelines.
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Q.

So that depends on the type of water people use for
boiling; do you agree?
Yes.

If you drink the first draw from the tap every
night -- well, I'm not so sure, but I suggest the public
not to use the first draw, for the sake of health.

The residents can form their own habits, but some
residents might not want to waste water. But we cannot
argue habits. Everyone has different habits.

You said there was a survey done by your colleagues
that more than 90 per cent of people would use water for
washing up and brushing the first thing in the morning.
Yes.

This report, the study is still ongoing?

Yes.

As for the methodology assumptions and actual method,
whether it's done by souvenir or actual test, it's
unknown; right? We have no documentation yet.

I believe it's an interview.

Let's look at one of the documents in our bundles. It
might not be very relevant, because there's no absolute
answer. Bundle A4, page 2745. Do you see this? This
is a document from the 1980s. It is rather dated. It
is a document from 1, published in the UK. It's done by

the Water Research Centre. Have you heard of this
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organisation?

A. I was trained there. I was trained in 1990.

Q. This research was done in 1986. 1It's called "Domestic
water use patterns ".

On the next page, 2747, "Domestic water use
patterns", and it mentions concentration. It says:

"(In English) The concentration in drinking water of
a contaminant such as lead, that is derived from the
household piping, is partly dependent on the length of
time that the water has stood in the pipes before use."

Do you agree with this statement?

A. Yes.
Q. So the longer you wait, the lead content would be
higher.

"(In English) A survey of patterns of water-use was
therefore undertaken to provide better information about
such times of stagnation. The survey also enabled the
consumption of water for drinking and cooking to be
estimated separately from total demand."

That's the objective of the study; you see that,
right?

The next page, that's the summary, on page 2749.

The methodology was given. It says:
"(In English) Patterns of domestic water use were

measured in a survey covering some 100 households in
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22 districts in England, Scotland and Wales. Automatic
monitoring and recording equipment was installed in each
house to register the volume and time of day of each
individual flow of water through the service connection
for a period of two weeks."

So they didn't just rely on interviews; they placed
a meter or recording device there, which was a more
accurate approach. So they didn't just rely on word of
mouth.

"(In English) Distributions were obtained of the
stagnation times between uses (inter-use times), and of
the volumes of water drawn. Consumers operated a button
to identify water used for drinking and cooking (potable
uses) so these could be dealt with separately in the
data analysis."

So if you turn on the tap to brush or for boiling or
cooking, then they are separate, but there's a button to
identify water use:

"(In English) The effect of household
characteristics, such as number of occupants,
socioeconomic status and geographical region, on the
average daily consumption of water, on the mean and
median inter-use times, and on the frequency of uses was
investigated. Separate results are given for first draw

uses. The average pattern of diurnal variation in water

- 76 -

Transcript by DTI Corporation Asia, Limited



Annex: Realtime English Transcription based on floor / Simultaneous Interpretation

Commission of Inquiry into
Excess Lead Found in Drinking Water Day 52

demand was also estimated.

The report concludes that, as expected, the number
of persons in the household is the main factor
influencing the consumption of water for non-potable
purposes. However, the consumption of water for potable
purposes appeared to be independent of household size.
The mean inter-use time was dependent on household size,
the main difference being between single person and
multi-person households."

So that's the summary.

Now let's look at internal page 33, page 2784.

You can look at the conclusion, point (7). This was
dated 1986 in the UK. The conclusion was that, in the
UK:

"(In English) About 25 per cent of the first draws
are used for potable purposes.”

So, based on this methodology, based on the results,
about 25 per cent of first draws were used for drinking.
This is something in black and white from the UK. The
percentage was 25 per cent. You said that your
colleagues are conducting a study. So what's the
purpose of this study?

A. It's to find out about the habits of using water and
their attitude towards water conservation.

Q. So was it prompted by the lead in water incident or was
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it planned all along?

A. They are carrying out Total Water Management 2.0
consultancy study. So version 2.0, that means
an advanced version, and the first edition was launched
in 2008, the first edition of Total Water Management,
and after the use we want to see how it progresses and
how improvements can be made.

Q. So that did not arise out of the excessive lead in water
incident; it's part of a larger project?

A. Well, I'm not sure -- I'm not sure if they added some
other questions in light of the excessive lead in water
incident. I'm not very sure of that because I'm not
responsible for the project.

Q. Okay. This project is ongoing. We don't know what the
results are, and we don't have published data on the
project methodology.

A. Correct.

Q. So the WSD, in determining the sampling method -- so
it's not based on statistical analysis regarding users'
consumption habits?

A. Correct.

Q. You are saying using first draw only reflects, maybe, a
worst-case scenario, because the water had stood
overnight, it might not reflect the average water

quality. So your theory is that flushing two to five
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minutes, that would better reflect the actual situation.
So I would like to put to you -- well, that really
depends on the household habits; would you agree?

A. Yes, because the household size and how many people are
using the tap, that affects the water quality.

Q. We know that PRH -- and we will be hearing from our
experts -- the pipes, when they enter the unit, they
take twists and turns. Some go to the kitchen first,
some go to the washroom first. You are aware of that?

A. Yes. I visited -- had a visit with Prof Lee.

Q. So the pipes enter at different locations. We don't
know how many twists and turns there are. There are
many variations.

So each household's habits are different; you would
agree?

A. Yes.

Q. Would you also agree that people get up, turn on the
tap, they boil water, and after boiling water, that
water would last through the whole day?

A. It's hard to comment.

Q. I can tell you that's the way I do it.

A. Right.

Q. I don't want to draw conclusions. Some people hardly
drink any water at home. Some people -- you wouldn't

rule out that some people get up -- it could be the
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Q.

domestic helper or your mum -- they would discard stale
water, they would boil a fresh pot of water. Some
people do that. You might not, but you would agree some
people would do that?

Yes.

You would also agree that adults don't consume too much
water at home, because they are out during the day, but
babies are at home all day, so the chances of babies
consuming water at home is much higher?

That's why they are the most sensitive group.

That's because -- well, of course, it differs. I have
a friend who has a separate facility for his baby at
home. But I want to point out that each household is
different and there's no scientific method that can tell
you this flushing can represent all people's habits.

So a responsible party that wants to understand
drinking habits, shouldn't it cater to different water
consumption patterns, and shouldn't they come up with
a method that could cater that all these habits, rather
than looking at mechanical averages, where there's only
one methodology, that is flushing for three minutes?

Do you understand what I am driving at?

Well, if we don't take a flushed sample, the results
would be inconsistent and you cannot interpret.

Inconsistent with what?
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A. Well, you don't know, have they drawn water from it
previously, had the tap not been used for days, and when
you test in a water sample, how would you interpret,
assuming it's the first draw? There's no equal basis.
If I flush it for two minutes, I want the results to be
consistent and reproducible. That's a scientific
approach. It's not because I have to consider when you
turn on the tap and take a sample, this sample, I have
to test the results. How would I interpret it?

Q. I understand what you are saying. You are saying we
should not consider whether the first draw is
representative of a certain group. You are talking
about a practical issue. Using a flushed sample, at
least the WSD can control -- we know they flushed it for
two minutes, it's definitely flushed, whereas if you use
first draw, I go there, I have to trust that the
household didn't go to the washroom, they didn't use the
facilities. 1Is that correct?

A. Yes.

Q. So you feel, using something that you can control, that
produces the most credible results.

A. Right.

Q. Well, we are now in a crisis. We have identified
a problem. It is not a random sampling. We now have

people telling you that there's excessive lead in water.
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We are now —-- well, I shouldn't say "crisis" -- but for
some tenants it's a serious issue. It's a special
situation. It's not a routine operation. It's not

a standard operating procedure. Do you agree?

A. Yes.

Q. First of all, looking at the 1986 UK approach, you want
to accurately know when the household -- when was the
last time they used the water and when was the first
draw in the morning. If you don't want to take their
word, then -- this is very commonplace.

A. As you said, during a special situation, we need
an efficient and reliable sampling method. All my test
results, we can confidently compare these with WHO
standards.

Q. The WHO standards, you should get a representative
sample, but a representative sample, since we said --
there's no representative person. You don't have such
a person. Some people stay up late at night, some
people get up early in the morning. So we should have
a representative sample of people who consume water at
every hour of the day.

A. Well, if you want a representative sample, as I said
this morning, you need to do proportionate sampling.
The person turns on a tap, we have to input the data,

how much they consume, we do testing, we flush for two
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or three minutes and compare it to the proportionate
sample, then see what the difference is. Then you can
say whether that sample is representative or not,
because in the middle we have the mean inter-use
stagnation. So that means, after you draw the tap -- so
there might be a interval before you turn on the tap
again. So they may not use it for consumption, for
drinking.

Q. There are four methods. Some people have stagnated,
they have random or they flush it. We are now in
a special situation. You are telling me that I should
flush it, and for different reasons I want to know
whether the water has excessive lead. Of course,
politically or policy-wise, whether you want to pacify,
you said that's a separate issue. But some tenants want
to rest assured. It is feasible; right?

A. We take a flushed sample, it achieves our purposes in
one go. We are saying, using our sampling methodology,
whether it's safe or not. We can already give assurance
to the tenants about the safety of water quality.

Q. But if the water sample you get is 8 micrograms, it's
borderline. But they would say, i1if you flush for two or
five minutes and it's still 8 micrograms, if I didn't
flush it and I drank from the first draw for two years,

I would be in serious trouble; that's what they would
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think, right? You didn't do an unflushed sample, then
they wouldn't rest easy?

A. If you take an unflushed sample, what does the data
represent? Are you saying this concentration of lead in
water -- are you consuming that lead throughout the day?
If it was instantaneous, the task force got 95 per cent,
then you don't look at the inter-use stagnation, you
don't look at the transient concentration.

Q. Then you let the user decide. I think Mr Martin Lee
represents a lot of tenants. It's what they want. They
will co-operate with you. You could install a meter,
you tell them not to go to the washroom at night, then
let it stagnate for six hours. Then you can say, after
flushing, these are the results, and if you don't flush,
you have this. You can decide for yourself. If you
don't drink the first draw, you can be certain, but if
you take the first draw, you have to be careful. Why
don't you do that?

A. Let me talk about the PTWI. The requirement is that
they have to take the first draw and that's what the
legislation requires. They also test for lead, nickel
and copper. If it exceeds the limit of 10 micrograms,
they have to go back and get the flushed sample.
Sometimes they have to get the stagnation sample, and

then decide whether the flushed sample could comply with
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the 10 micrograms limit. If it was okay, they would
give the consumer advice that after flushing it's okay.
Otherwise, they would suggest to the consumer that they
should change the pipes, or they might --

Q. Because they are not willing to change their habits.

A. But the situation in Hong Kong, in a short period of
time we need to assure tenants. We need an efficient
method to objectively assess the water safety. We are
not taking the first flush. It might be high, it might
be low. But there's no standard to benchmark that,
whether it's safe or not.

As you said, you like to drink the first draw. What
level would be safe? There's no standard. There's no
standard throughout the world.

I have also looked at the US CDC. They have an oral
lethal dose for lead, and it is 450 milligrams per
kilogram body weight.

Q. That is lethal, orally, when you consume that amount of
lead?

A. That oral lethal dose is derived from a 70-kilo worker
in a working environment, where they have
21,000 milligrams per cubic metre of air and the
breathe-in rate is 50 litres per minute. That's how
they derived it.

But throughout the world, there is no parametric
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limit for the first-draw limit, what is safe.

Q. But there's no parametric unit that says what is a safe
flushed sample. You are saying that's just average
consumption, but as I said just now the average
consumption depends on your personal habits. If my
habit is to drink the first draw every day, then you can
calculate my consumption level.

A. I think that would be the extreme case. I think, as
I said just now, there is no standard that caters to
worst-case scenarios or extreme cases.

Q. Why is it an extreme case if someone is used to drinking
first draws?

A. But is this a generic habit?

Q. Everyone has different habits.

CHAIRMAN: Apparently that's the case in the UK, a lot of
people would drink first draws.

MR SHIEH: Let me show you an email exchange. Exhibit 4,
page 14575.

CHAIRMAN: I don't want to challenge everyone, but just like
when I questioned the director, it's all right to give
generic figures, so it shouldn't be too hard to go one
step further; right?

This is the worst-case scenario and this is the
average scenario, or you can even come up with a best

scenario. Now, you just have to tell people the best
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MR

scenario and the worst scenario and the rest is up to
others.

SHIEH: Before we look at the emails -- well, this is one
of your exhibits, and this is something you disclosed.
Now, by going one step further, you can provide for
information to the user. Would that be better than just
trying to, you know, hide or ignore that information?
Let me try to elaborate. 1It's not hard for our
colleagues to collect first-draw samples. The problem
lies with the analytical work. For the unflushed
samples, the analytical treatment is often different
from a flushed sample. In a flushed sample, the
turbidity might be higher.

According to the JECFA, if the turbidity is more
than 1, then we have to conduct an acid digestion, and
the time taken would be much longer. This is different
from the treatment of flushed samples. If the turbidity
is less than 1, then we would see a result very soon.

When taking water samples in public estates, once we
obtain the sample, we have to announce the result within
24 hours. We cannot obtain a flushed sample and conduct
acid digestion before we proceed. Then the time taken
and the efficiency would be affected.

You said the results must be announced within 24 hours.

Well, this is an internal hope. We want results to be
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available as soon as possible, in order to reassure the
public, so we will announce the results as soon as
possible. After obtaining the samples, our colleagues
wait until 3 am and 4 am and the results are announced
at around 4 am. Our goal is to have the results
available as soon as possible, to reassure the public.

Q. I understand. The task force would draw the first draw.

A. Right, but their purpose is on investigation.

Q. Now, you seem to be very insistent on general quality
against water quality.

A. We are trying to determine the water quality to see if
it fulfils WHO standards. We are not trying to test for
the presence of lead.

Q. Now we understand there's an issue of lead. We want to
know that in a specific housing estate, whether the
drinking water might be contaminated by lead.

A. If this is your objective, you are conducting what
I call inventory monitoring, and in inventory monitoring
you would often take first draws or RDT, and based on
the inventory monitoring you would establish the scale
of the problem or the presence of lead in the system.

Now we are doing what we call compliance monitoring.
We are trying to test if the water quality complies with
the WHO standards. The purposes are different.

Q. You are the one who determined the objective or purpose.
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Now, after the incident, the Housing Authority or other
stakeholders would approach you and they would not
specify the objective; it's not like approaching

a lawyer. Now they would approach you and ask you for
the best solution. So you should be the one
establishing the standard or objective; right?

A. Well, this time, the chairman of the Housing Authority
said that water sampling and testing must be conducted
for housing estates completed after 2005. The goal was
to check whether they complied with the WHO standards.
It was mentioned in a press release.

Q. Now let's look at the email. C19.6, page 14575. This
is exhibit 4, page 14575. This is your reply to
Mr Chan. Mr Chan's email is on page 14576, towards the
bottom of the page.

Your question was:

"(In English) In Hong Kong, there has recently been
the lead in water incident in the new public housing
estates. The method of taking water sample from tap
after 2-3 minutes flushing practised by my Department
has been a matter of considerable debate by the
community and subjected to challenge. Currently, we are
following the provisional guideline value of lead
10 micrograms per litre for compliance checking of

drinking water quality for lifetime consumption.
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At present, I am not aware that there is
a harmonised approach in taking water sample for lead
testing in EU. In this regard, I write to enquire about
the sampling procedure for lead testing in drinking
water at consumer taps in UK for assessing the
compliance with the parametric concentration of
10 micrograms per litre as specified in the Water
Quality Regulation of UK and EC Directive for drinking
water standard. If stagnation sample, say overnight or
several hours is taken for lead testing, what is the
standard/reference value for compliance assessment."

So that was your question.

The answer is at page 14575:

"(In English) You are correct to say that there is
no harmonisation with regard to sampling technique for
lead across EU member states. I believe that at one
time the intention was to agree a common approach but
this has not happened.

In the UK, regulatory compliance sampling of public
supplies is carried out by the water companies. Samples
are taken at consumers' properties, selected at random.
Samples for lead must be 'first draw' samples, that is,
the sample comprises the first litre of water drawn from
the tap before the tap is flushed in preparation for

further samples to be taken.
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If the sample result exceeds the limit of
10 micrograms per litre ..."

Well, this actually exceeds the WHO standard.

A. I asked him about such limit and they said it is not
a health-based limit, or there is a limit. I asked
them how they came up with this limit, and they said it
was very difficult. There were a lot of debates on the
limit.

Q. So, in other words, they would use first draw, and
coincidentally it was also 10 micrograms per litre. It
said:

"(In English) ... the water company should return to
the property and take further samples, which would
normally include a fully flushed sample and sometimes
a 30-minute stagnation sample ..."

So different sampling was adopted.

So a 30-minute stagnation period was allowed for
overnight samples. Then it continues:

"(In English) ... to ascertain whether flushing the
tap for two minutes or so reduces the lead level to
below the limit. The company should also investigate
the consumer's service pipe and internal plumbing system
to establish the presence of lead pipework, and
investigate the company's own communication pipe ... If

the company's communication pipe is made of lead the
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company must replace it. The company must also give the
consumer written advice on actions they can take to
reduce the risk from lead in their water supply, which
might include flushing the tap before using the water
for drinking or cooking, and replacing any private lead
pipework.

Overnight stagnation sampling is not carried out
very widely, because it would normally be dependent upon
the consumer to take the sample first thing in the
morning, and companies prefer to take their own samples.

Water companies have the power to enforce prevention
of contamination caused by consumer's private plumbing
systems. If the consumer's premises is a place where
tap water is made available to the public, for example
a restaurant, then the water company must use its legal
powers to ensure that any private lead pipework is
replaced.

In the UK the use of lead solder in new plumbing
systems has been banned for some time, but we have found
that brass fittings can also be a source of lead in
tap water, which the Inspectorate has carried out some
research into. These days, however, most new water
meters include very little brass, so this problem should
reduce over time."

Here, you asked questions of the UK authority, and
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you pointed out their practice. First of all, they
would certainly take first-draw samples, and if the
level is excessive, they would have a series of
follow-up work.

So, as you understand, why do they take first-draw
samples?

A. Apart from checking flushed samples to see if they are
compliant, a lot of water companies in the UK add
orthophosphates.

Q. And the purpose is to reduce plumbosolvency?

A. Yes, that's a plumbosolvency control.

Q. Let's pause for a minute. Was it based on historical
reasons? Is it because they used copper pipes and they
had to introduce an external chemical to reduce
plumbosolvency?

A. Yes. The UK or EU lead standards, originally it was 10
and then 25, and in December 2013, it was further
reduced to 10. So the UK was forced to adopt
an aggressive control programme. It's impossible to
replace all lead pipes in one go, so they had to
introduce chemicals to the water treatment works,
orthophosphate. After the orthophosphate entered the
water system, they would form lead phosphates, which is
a protective layer, to avoid water seepage from pipes.

So, in a way, it depends on whether corrosion

- 93 -

Transcript by DTI Corporation Asia, Limited



Annex: Realtime English Transcription based on floor / Simultaneous Interpretation

Commission of Inquiry into
Excess Lead Found in Drinking Water Day 52

control is effective and whether anything needs to be
optimised in the corrosion control programme.

I read some documents. The dosing of orthophosphate
must be gradually optimised, in order to achieve high
compliance with the 10 micrograms per litre limit. So
that's why they had to take first-draw samples. One
reason was to optimise the corrosion control programme.

Q. You said this was one of the reasons, so there were
other reasons. What were the other reasons? Are they
health-based?

A. The level of 10 is not health-based.

Q. You said they would then offer advice to consumers. So
they feel that if problems arising from the first draw
are worth knowing for the consumers, then they should
change their habits and so on?

A. For public outlets, like restaurants, they have to
replace their pipes.

Q. For private units, you can choose not to replace the
pipes.

CHAIRMAN: I have a question. For the previous email --

I looked at their previous email -- you asked about
"(In English) overnight or several hours", and you
mentioned "what is the standard/reference values for
compliance assessment”". So that was your question;

right? So that was your question, and they offered
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an answer.

A. (Nodded head) .

CHAIRMAN: They didn't mention their programme, and they
didn't mention about the orthophosphate. That's a lot
of personal interpretation from you.

A. Well, there's a lot of literature on that.

CHAIRMAN: That's what they answered?

A. They also told me that the first draw was for audit
monitoring. Under the EC Drinking Water Directive, the
first draw was for audit monitoring purpose.

CHAIRMAN: I understand. There are a lot of rules in the
UK. But this is a specific answer to your question.
You assume what we should do in Hong Kong and what
methods we should adopt. So they give you that
response, and you decided that you did not need to
comply with them.

MR SHIEH: If you just look at the wording -- I will keep
visiting this -- they used first draw. They have
identified a problem. There was some follow-up work.
They took a flushed sample for the consumer and gave the
consumer some advice. So it doesn't seem like, whether
corrosive control was effective -- why would they have
to notify the consumer, if it exceeded 10 micrograms?

A. Just now, the information was derived from technical

papers. It was DWI. I call them IWA Journal; it was
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published there.

Q. So you were referring to the UK, in 2013, the EU changed
some regulations, and they had to do corrosion control.
That led to a lot of incidents. That's the research you
did outside of this email, and you put 2 and 2 together
and that's what you are telling us. But you did not
submit these documents.

A. If you want, I can supply them to you.

Q. Not now. I think you can submit it to our Commission
lawyers. We are interested.

CHAIRMAN: We see the Scotland report. They take
a stagnation sample, at 2002.

MR SHIEH: Al, tab 12.

Let's go directly to tab 15, page 248. To put it
simply, Scotland also had an excessive lead in water
incident, and they found that lead solder was used.
Page 248, "Methods":

"(In English) Two objective tests were used to
confirm the presence of leaded solder. Firstly,

a colorimetric chemical indicator test was used to
detect the presence of lead on surfaces such as
pipework. Secondly, an isotopic analysis of lead

Stage 2 testing was confined to kitchen cold water
tap samples. This was to allow an assessment of the

potential quantity of lead consumed by house occupants
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as a result of drinking tap water at home. Different
sample types were collected to obtain data on the
different possible concentrations of lead associated
with normal variation in the contact time between water
and the internal pipework.

Flushed water samples provided the background lead
level associated with water from the mains supply.
Overnight samples provided data on the lead levels
associated with the maximum normal likely duration of
contact between water and internal pipework."

So that is the so-called first draw.

"(In English) Stagnation samples provided
a standardised measurement of the change in lead
concentration over a fixed time period."

You can see they use 30 minutes.

"(In English) Random samples were taken to provide
data on the typical lead concentration likely to be
encountered during normal use of a kitchen tap."

So, in Scotland, they have four tests: random,
first-draw, flushed, and stagnation, for 30 minutes
here. So there is a range of data. Would you say
that's more comprehensive than taking one sample?

A. I know this is a survey. In the survey, they have a lot
of time to take samples, or even take different types of

samples, and come up with an interpretation.

- 97 -

Transcript by DTI Corporation Asia, Limited



Annex: Realtime English Transcription based on floor / Simultaneous Interpretation

Commission of Inquiry into
Excess Lead Found in Drinking Water Day 52

Compared to Hong Kong, in our case, it's not
a survey. We are now doing compliance monitoring.

So I agree they can conduct the investigation but,
for our purposes, it's not the same.

Q. A lot of times, I think in your responses you are
affected by purpose. But there's a Chinese saying,
"Where there's a will, there's a way". So we now have
11 estates, affected estates, and there might be other
estates where tenants are worried whether the sampling
is inappropriate, or "We might have been affected, it's
just that you are using different methodology and it's
not showing up; the results say that we are unaffected."

So you have committed yourself to a particular
purpose. You insist on using a flushed sample. But if
you look at other people, they define the purpose
differently and they use four methods. You have not
considered that you have defined your purpose
differently. So why don't you consider that, "If
I don't define the purpose as general compliance, why do
I have to confine myself to compliance testing?"

A. We didn't impose a limit on ourselves. The WSD assists
the HA in taking samples to decide whether the lead in
water conforms to the WHO standards. That's a defined
purpose. We cannot take samples hotchpotch and

haphazardly. The message would be even more chaotic to
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Q.

the tenants.

So the distinction you are drawing is that you are
proactively thinking of something, you are coming up
with your own purpose, and when you respond to pleas for
help, so you will just respond with what people ask you?

That's the WSD response?

CHAIRMAN: I think Mr Ho might have meant page 9951, C19.1.

That is the purpose. That is the purpose. The purpose
was:

"(In English) (a) ... in order to identify which
rental housing estates/developments are affected".

That is your mandate. It doesn't say that it has to
generally comply with WHO Guidelines.
We have to identify which public rental housing estate
was affected. There is a basis to determine whether
lead levels were in compliance with WHO standards,
otherwise we wouldn't be able to identify which estates

were affected or not affected.

CHAIRMAN: Well, you identified the estates, then you would

MR

have to determine the extent of effect.

Our definition at the time was that that wasn't part of
the inventory monitoring. It's compliance monitoring.
SHIEH: But all this terminology is a distinction within
your department. But for the layperson, they don't care

whether it's inventory monitoring or compliance
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monitoring. The layperson will just say, "Give me the
worst—-case scenario or best-case scenario, and let me
choose.”" So why can't you be more flexible?

A. But we cannot deviate from our purpose.

CHAIRMAN: No. You can tell the Housing Department, "You
can do it such and such a way. How do you want me to do
it?" You can. They are not the professionals.

A. 1It's exactly because the HD, as the chairman says --
well, we are not professionals, you tell us.

CHAIRMAN: You can tell them, "We don't have a standard
approach. There are so many approaches. We can have
different consequences with different approaches, and
I would suggest you do so and so; do you agree?" That's
the way you could do it.

MR SHIEH: 1It's the same with lawyering.

CHAIRMAN: If you plead guilty, then this; if you plead not
guilty, then that. The judge is going to send you to
the gallows.

A. The mandate might have been, "Test that water, see if it
complies with the WHO standards", and then we will use
a flushed sample to do the water inspection.

MR SHIEH: That come back to the gquestion. This assumes the
flushed sample -- and we went through that just now --
people consuming flushed sample, they are one group, and

some people would consume first draw. But for PRH, you
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have to assume the worst case, regarding public health?

A. Well, if you take a toxicology approach, I'm not sure
whether they would use the worst-case scenario or what.
But from a water quality management point of view, we
take the average quality, not the worst-case scenario,
and compare that with guideline values, because they
want an average quality for lifetime consumption. We
don't have a practice that uses worst-case scenario that
compares with an average guideline wvalue.

Q. So Hong Kong never had excessive lead in water? This is
the first? We also don't want a second, so let's hope
this is the first and only instance. It's not
a run-of-the-mill operation.

A. Well, I can say it's run-of-the-mill, where we take
flushed samples for compliance monitoring. It also
complies with Australia, New Zealand; they also take
flushed samples for compliance monitoring. We are in
line with international practice.

Q. We saw in the UK, in Scotland, they also use first draw.
It sounds like you are complying with international
practice, you cannot use first draw, but a lot of people
do take first-draw samples.

A. That's because the other people have lead pipes, so they
have to take the first draw, to determine the scale of

the problem.
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Q. But now we have pipes that potentially have solder, and
estates that potentially are affected by leaded solder,
so we want to identify the source.

A. If you want to identify the source, then taking
a first-draw sample, if they exceed the levels, we can
use XRF technique to identify the source of lead. We
also have elemental analysis. So, instead of not doing
anything after water testing, we are also looking for
the initial source of lead.

Q. Based on flushed samples being excessive. If it's not
excessive, you won't continue; you will close the file
because it's normal?

A. Yes.

Q. Even though flushed samples weren't excessive, but they
might be excessive on first draw?

A. That's a hypothetical question.

Q. Well, we don't need to show you actual estate results.
We have some unaffected estates, they were borderline;
were you aware of that?

A. Well, you cannot say it's borderline.

Q. It's more than 5, less than 10. You are aware of these
circumstances?

A. Yes, but there weren't a lot of them.

Q. Regardless of the number, they did exist.

I will show you some examples. A3, tab 43,
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A.

page 2391:

"Unaffected estates (completed in or after 2005)."

The column in yellow, borderline estates, and the
definition is that the lead content is between 5 to
10 micrograms per litre, for the purpose. Do you see
the column in yellow?
We didn't define the borderline.
It was defined by whoever drew up this table. There is
no international standard for borderline cases. But
under this definition, 5 to 10 micrograms per litre
constitutes borderline cases, and we have quite a few
estates. These are estates completed in or after 2005.
You can see some 6s, 7s and 8s or even 9s. On
page 2393, the level is 9 for one estate. These are
random samples.

Now, the next three pages, we can see we have
a number of such cases. If the level is 5 to 9 for some
estates even after flushing, if no flushing is done the
level should be over 10, right, by common sense? But if
some households tend to drink first-draw samples, they
won't have to consider the average consumption of the
other person. If a person always drinks first draws,
then he should be worried. Have you considered this
possibility?

The purpose of water sampling is like a health check.
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If the level is less than 10 in the flushed sample, then
we feel that it's compliant with WHO standards and there
is no cause for concern.

Q. I don't want to argue whether the level of 10 should
apply. We talked about it already. Let's assume the
level is 10. The focus is: with what standards would
you test against this level of 10? If the flushed
sample is 9, it's only just short of the standard, and
if you use a different approach, it would be 10 or over,
and we are talking about a flushed sample. For the
unflushed samples, they must be higher.

If the tested unit from one estate is all right, you
would cross out that entire estate and then you would
categorise it as an unaffected estate. But in the
flushed sample, let's say if the level is 8 or 9, so it
would be substandard if you test an unflushed sample.

So do you feel that the worries of residents who
drink from first draws are irrelevant?

A. We won't say that if you drink from the first draws, you
would be dead, it's very unsafe; we would not do that.

Q. Any government department has to remain sensitive when
dealing with such issues. It cannot tell people that
you would be dead if you drink from these first draws.
But that's one extreme.

If you just give the middle ground -- but you have
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to accept that some people do drink from first draws?

A. I believe that won't be the majority. I think we should
educate the public that if your system contains lead,
you should flush the tap before you drink from it.

Q. I understand that the actual difference might not be
that much. Some people might use water filters, and
some people don't want to flush because they don't want
to waste water.

But residents have the right to know the worst-case
scenario. So, in terms of crisis management, even if
you do business, you have to offer the worst-case
scenario, so that you can imagine the magnitude of the
problem, policy-wise?

A. My view is, even if you offer the worst-case scenario,
can you allay their anxieties and worries? They might
feel even more worried.

CHAIRMAN: At least I can know. Do you understand?

A. I'm not saying you should not know.

CHAIRMAN: I'm an adult, so I'm okay with that, but I have
a kid, so you should inform me, so I know what to do.

MR SHIEH: Now I would like to point you to page 262, the
document of the Scotland case, in response to the
question by the chairman. " (In English) Water Sample
Collection". This is from the Scotland document. Al,

tab 15, page 262. This is the document from Scotland.
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"(In English) Water Sample Collection":

"(In English) In stage 1 of the survey, only random
water samples were obtained from participating houses
for reasons of convenience and practicality. It was
appreciated at the time that this might result in not
identifying some houses which had elevated lead levels
associated with the use of lead solder, due to the
variability in stagnation time for a random sample.
Stage 2 of the survey was therefore designed to explore
the extent to which the sample type used influenced the
probability of detecting elevated lead levels in the
water supply within the house. Four sample types were
therefore obtained; an overnight sample representing the
maximum probable period of stagnation, a stagnation
sample drawn after a standard 30 minute period of
stagnation, a random sample collected when the sampler
first arrived and a flushed sample taken after the
supply was run for long enough to ensure that the water
was from the mains supply only and had minimal contact
time with the internal pipework. The aim of the flushed
sample was to determine the background lead level
associated with the mains supply."

Here, the case in Scotland, they said that the
purpose of flushing is not to achieve a representative

sample of the average daily consumption. The purpose of
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flushing was -- if you flush it several times in the
internal system, after all the contaminants are gone,
you can test -- it's just like in Hong Kong, you can see
whether the water from WSD is of high quality. So after
flushing, well, if you prove something, everyone knows
it's meaningless.

A. I think you have to understand, the plumbing systems in
high-rise buildings in Hong Kong -- in Scotland, they
have individual houses. The distance from water taps
would be longer. So, after a short period, they can
obtain water samples from the mains, to show whether the
water supply is all right. But in Hong Kong, the water
has to go through the roof tanks, down pipes and branch
pipes. So here they test the background water quality.

The situation is different for Hong Kong. After
flushing, we can only determine the quality of water
from the WSD, and there wouldn't be any non-compliance.
But in a flowing water sample, after passing through the
inside service system, the contaminants inside would be
released into the water body. That's why our samples
are substandard.

Now, this is different from the document. The
distance between individual houses and the mains is very
short. Soon after flushing, you are basically testing

water in the pipe. The situation is different from
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ours. Our water supply system is more complex and the
water has to pass through branch pipes and internal
plumbing system before you can obtain the samples.
After water passes through those parts, they would pick
up contaminants or lead particulates.

So that's why, even for flushed samples, there are
still such substandard samples.

Q. That's just a question of extent. If there's still
non-compliance after flushing, it means that the
horizontal part is in great excess?

A. By common sense, yes, it's higher.

Q. So, for flushed sample, the lead content would decrease
by 90 per cent of the two minutes. So, if the flushed
sample is substandard, you can imagine how bad it is for
the unflushed sample.

Now, if the original is 2, then after flushing the
level would drop to 1 or less than 1; would you agree?

A. The content after stagnation is actually transient.
After some time, there is a lot of lead in the water.
When you turn on the tap, the level would drop sharply.

Q. Please look at the ISO water testing procedures.

CHAIRMAN: Let's take a ten-minute break.

(4.13 pm)

(A short adjournment)

(4.28 pm)
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MR SHIEH: Mr Chan, I would like to direct you to ISO water
sampling procedures. C2, tab 19, page 1539.

You can see, in 6.4, "Faucets". In the middle:

"(In English) If the effects of materials on water
quality are being investigated, then the initial
draw-off should be sampled. Samples may also be taken
after a specified period of stagnation to provide
information on the rate at which materials affect water
quality or the maximum likely effect."

So, for these purposes, they take the first draw.

"(In English) If the quality of the water as
supplied to premises is to be checked, then the faucets
should be cleaned and flushed at a uniform rate for
2 minutes to 3 minutes or longer if necessary to achieve
constant temperature before samples are collected."

So the two to three minutes of flushing, the purpose
is to check the quality of the water as supplied to the
premises. But do they mean the external pipe water that
comes to your premises, you want to check that water
quality, so you therefore need to flush out the internal
water, where it might have been contaminated and you
want to flush that away, so you eliminate the potential
contaminants in the internal system? Then you know what
the water quality of the external is when it comes into

your premises?
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Does it have anything to do with the general water
quality you mentioned?

A. As we know, the flushing removes standing water, and
water coming out of the tap would pass in the inside
service to the plumbing system, and the water samples
would be taken to check for water quality as supplied.

Q. It's not to the tap, it's to the premises.

A. It's the same.

Q. Isn't there a difference, after cleaning the inside
service, the residual contaminants or pollutants would
be flushed away, and the water that comes in thereafter
would still pass by the inside pipes but they won't stay
there for a long time, so the resultant water samples
would represent the quality of water supplied?

A. They would pass by the internal service. Even though
the time of contact might not be very long, for lead
pipes the contact time period is very important. For
lead pipes, the lead and carbonate would form a layer of
lead and carbonate. If the contact time is short, the
solubility of lead into water would be short.

We want to find out that when the flowing water
passes through the inside system, whether it would pick
up any contaminants or particulates and come out through
the tap. So we would take this sample as representative

of the average quality of water supplied to the
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premises.
Q. Now let's go back one page. Page 1538. 6.1, "General":

"(In English) Cleaning, disinfection and flushing
prior to sample collection depend on specific objectives
of the monitoring programme."

Do you see that part?

A. Right.
Q. "(In English) In general, sampling to ascertain the
quality of the water delivered to a building ..."

Now, this is more specific. For a building, if you
want to know the quality of water delivered to a
building:

"(In English) ... or to ascertain whether the
quality of water delivered within a building is possibly
altered by the service network within the building,
should not be carried out without thorough cleaning and
flushing of the sampling points. Investigation of water
quality as delivered from a faucet might require that
samples be collected before cleaning and flushing, or
samples might be required both before and after cleaning
and flushing."

My understanding is that if -- for water supplied to
a building, we are not talking about the internal
network, we are talking about supply to a building. If

you want to know -- if you want to find out about the
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water quality, you have to first flush the internal
system, and after that, the water drawn from the tap
would represent the quality of water delivered to the
building from an external source, because all external
contaminants have been flushed away. That's my
understanding.

A. We generally understand that flushing removes standing
water, and in the standing water there are residual
contaminants. I don't know what they are. They might
be pollutants or other substances. They might be lead
or bacteria.

As it says here, you want to " (In English) ascertain
whether the quality of the water delivered within a
building is possibly altered by the service network
within the building, should not be carried out without
thorough cleaning and flushing of the sampling points."

So, after flushing, you can obtain water samples and
ascertain the quality of water delivered to a building,
and then you can see whether the quality is altered.

Q. So what's the basis of comparison?

A. The sample taken would be representative of the average
quality of water passing through the service network.
After taking water samples, you would analyse them and
compare them against PGV and other WHO Guidelines. And

the subsequent line of investigation, you have to obtain
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water samples before cleaning and flushing, if your
objective is investigation.

Q. Well, we talked about objective. It says " (In English)
to ascertain whether the quality of water delivered
within a building is possibly altered by the service
network" and you said flushing is required. The result
of the flushing is to clear all standing water, and the
fresh water would pass through the system once and the
sample would be taken. Now, the sample is taken after
fresh water passes through the building.

You would compare the chemical components of -- for
example, the metallic elements in the sample, you
wouldn't know whether these chemicals come from the
water source or the internal system; you must have
a control sample.

After internal flushing or cleaning, the sample
obtained will be a sample as supplied to the building,
and after a while you can find out how much is
contributed by your system.

A. In the sampling exercise, our control system is the sump
tank and the roof tank. These two are control samples.
For the test sample, it's compared against these two
control samples. If the level is 0.3 coming out of your
tap, it shows that after passing through the pipeworks

the water picked up an extra 0.2 in contaminants or
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lead, so your control sample are the sump tank and the
roof tank, so when we take samples we have to take the
sump tank and roof tanks, and we have to obtain samples
from consumer taps so we have a basis for comparison, to
see where the contaminants of the water sample comes
from, whether it comes from ourselves or from the
pipeworks.

Q. So for the control sample you would obtain samples from
the tanks, and after flushing, after cleansing, you
would run the tap again, and you would see what the
water picks up, and this is to determine the
contribution from the system.

Now I told you about the first draw, and that might
not have anything to do with the first draw. The first
draw might be standing water instead of running water.

We found a relatively new report on the pattern of
water use. We have not printed the entire report. We
printed chapter 5. (Handed).

We will paginate it and include it in the bundle
later on.

Let's look at the cover. It says "Patterns of
water". This does not apply to the whole of the UK. It
only applies to southern England. Under
"Acknowledgments", around two pages on, it says:

"(In English) This research report is the result of
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two interconnected research projects, the EPSRC ..."

The EPSRC is the acronym for Engineering and
Physical Sciences Research Council.

"(In English) ... funded ARCC-Water project ..."

So it's a research report.

You can look at the executive summary:

"(In English) This report contains the findings of
survey research on the patterns of water using practices
in households across the south and southeast of
England."

In point 3, you can see it says:

"(In English) The research involved an 1,800
respondent survey, conducted in the south and southeast
of England in the summer of 2011."

Apparently, some questions were asked.

"(In English) The survey included questions to probe
the 'materials, meanings and skills' of everyday
practice associated with water, such as an audit of
water consuming technologies in the home and garden,
detailed questions on routines and performances or
practice, and collected other data such as
sociodemographics, presence of meter, and a suite of
questions exploring other environmental habits."

Below that, there is some analysis such as

techniques and so on.
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I want you to look at 5.4, under "Kitchen use"".

"(In English) Summary of kitchen practices".

Under the third point it says:

"(In English) Nearly half of households consume
water in the home in addition to or instead of
unprocessed tap water, most commonly bottled, but also
filtered tap water. Younger people, and those living in
the London region, are particularly more likely to drink
such alternatives to tap water. 50 per cent of
households also run the kitchen tap before drawing water
from it for use, for various reasons, most commonly to
get it to the right temperature."

Now please look at page 104. There's a table that
summarises the answers to the survey. "Do you ever run
the cold water for a period of time before you take
water from the tap for drinking or cooking?" Around
half said no, and for the rest, they answered yes, and
the reason given in the answer was yes, was it because
you are using lead pipes? So some people raised this
issue and others -- one said yes, because you don't want
to use the water standing in the tap. So there are
different reasons. Some were due to wrong water
temperatures. So there are various reasons. This was
not tailor-made for our investigation and it was

a questionnaire. So, statistically, a lot of
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adjustments are needed.

So these are other forms of evidence from the UK on
the consumption habits of water.

As we can see, in some cultures, drinking from first
draw are not rare habits, so you have to realise and
understand this factor. Some people are aware of the
problem with lead pipes and around 50 per cent would
flush out the first draw.

Do you agree that drinking from the first draw is
a factor that can be ignored?

A. This is a very brief survey report and it says around
50 per cent of the respondents would not flush before
they take water from the tap for drinking or cooking.
I'm not sure if it was a question of whether lead pipes
were used, what kind of pipes were used in this
50 per cent.

Q. I understand there were constraints, because it was
a questionnaire. But for the big questions, do you
agree that you cannot just ignore people who use the
first draw?

CHAIRMAN: So, regardless of the type of pipe, so just don't
think about the type of pipe.

A. I'm sure some people would drink from the first draw.
Whether this is a majority or minority in Hong Kong, we

really have no such figures.
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MR SHIEH: It depends on education, on how you ask the
question, on habit, and so on; there are a lot of
factors.

A. Right.

Q. So the WSD, in advising strategy or testing, referring
to what you just said, whether it's audit sampling,
compliance sampling, you won't consider water
consumption habits?

A. Usually, the sampling programme does not consider
consumer behaviour.

Q. Why?

A. Because consumer behaviour varies. How do you devise
a sampling protocol that suits every single consumer?
How do you fit their water consumption habits or
behaviour?

CHAIRMAN: I agree that it's impossible to be aware of these
habits. But you can set some parameters. You can say
this household is made of adults, this household has
babies; how do they use water? Do you understand?

For a 50-year-old -- we are all different, but for
a typical household, let's say in Kai Ching, it could be
a new HOS flat, they might have a young family, they
have kids. It depends how you want to devise the
sampling. It's not impossible. Then you can identify

their patterns.
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A.

I agree, Chairman. If you conduct a survey, there are
different sampling protocols. The sampling protocol has

to produce reliable data.

CHAIRMAN: You need meaningful results, then you have to be

MR

careful in your approach. That's what Mr Paul Shieh was
driving at. It's possible, but did you consider these
issues? That's a separate matter.

SHIEH: My impression is -- you are the expert in
chemistry and technical issues, but would you be too
committed to test types or audit monitoring? Aside from
your daily business practice, you generally walk

around -- you are inflexible to special circumstances.
We really have some people who have used leaded solder.
We need to identify which estates that have used water
contaminated by solder, leaded solder. Do we need to
devise a testing protocol for them?

So let's rule out audit monitoring, compliance
monitoring. If you were to start from scratch, why
can't you adopt the Scottish or the UK model?

If you want to have a survey objective, your survey
methodology, of course it can differ from our approach.
But our purpose, as you said, we do respond to special
circumstances. We are not just looking at the first
flush. We will also look at unflushed samples, to

determine the source of the problem.
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So we are not applying the same yardstick to all
scenarios. Our objective is to determine whether the
lead content is compliant with WHO's standards. That's
why we need to have a protocol that meets those
objectives. O0f course, as chairman said, if we were to
do a comprehensive survey, our methodology could be
totally different.

MR SHIEH: Hang on --

CHAIRMAN: Please continue.

MR SHIEH: I will give you an example. This morning I asked
you, one of the WSD legislative requirements is that
they should use lead-free solder. You are not
responsible for that area but you have that knowledge.
So you know, if you use lead-free solder -- when you
call it lead-free, it has minimal levels of lead. So
theoretically, the leached lead should be close to
undetectable?

A. Yes. It complies with standards.

Q. It's super-compliant if you use an unflushed sample and
if you get a reading of 9, so even if you don't exceed
the level, so you know that there's something wrong. So
if you comply with -- even if you get a reading of 10
and if you get a 9 for unflushed samples, that means
people have used inappropriate material, otherwise you

wouldn't have such a high reading-?
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A. I believe there's lead present, but whether it comes
solely from solder, could it be other brass fittings --

Q. Well, we can narrow it down. We have identified the
problem. I don't care whether it's solder or
components. There are an infinite number of problems
but it might not relate to your department.

We now know that some leaded components will leach
lead. Set aside the WHO. When you first identify
somebody has breached the rules, that's what you'd
identify it; right?

A. We just look at the water quality, whether it's
compliant. It's not where the source of lead was found,
was it components or lead solder. That is for me
a separate issue.

Q. I understand. You are only responsible for water
quality. Your department is not responsible. But
broadly speaking, in the first-draw sample, whether it's
overnight sample, we have 9 micrograms of lead, for
example. It doesn't exceed the WHO standard. But
having 9 micrograms, that means whether it's fittings,
the copper, whether it's solder, we can narrow down that
this unit, the water has flowed through these pipes,
somebody has used inappropriate material.

A. Unless we carry out further tests.

Q. Yes, so one thing leads to another. If you identified
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unit 1326 kitchen sinks have 9 micrograms of lead, it's
within WHO standards but there's 9 micrograms of lead,
then you and your colleagues would say, "Wait a second,
that reminds me, this unit -- en route to that unit,
there must be a problem with the pipes, and they can use
their meters and equipment, their devices. So in
principle you can do that; right?

A. Yes.

Q. So before the excessive lead in water incident, we were
blissfully ignorant, and now we have identified the
problem we need enforcement; right?

A. Well, the enforcement, it depends on which authority is
responsible.

Q. Of course, the LPs -- so the LPs are responsible?

A. I am not familiar. I know LPs are responsible for this
area, but the enforcement action, the Customer Services
Division will deal with that.

Q. Just now, we saw the unaffected estates, they had
a reading of 8, even if it's flushed. So they haven't
exceeded the standards, but as I said, we can deduce
somebody had used leaded components. So, as far as you
know, internally, did the WSD follow up? Aside from
health issues, did anyone contravene the Waterworks
Ordinance and use leaded components?

A. Allow me to explain that in the whole building, let's

- 122 -

Transcript by DTI Corporation Asia, Limited



Annex: Realtime English Transcription based on floor / Simultaneous Interpretation

Commission of Inquiry into
Excess Lead Found in Drinking Water Day 52

say there are 20 to 22 water samples, if one of them has
a reading of 8, we will not think that there is
a problem compared to others. Let's say the others are
less than 5 or whatever; we won't single out that 8
reading and take further action, because you cannot use
a single result and generalise from that.

Q. It could be a quirky isolated case, and you need
a pattern, a bunch of 8s for action? So you can deduce
that there was a problem in the materials?

A. Well, you can make that deduction.

Q. But as far as you know, did anyone in the WSD follow up,
aside from health issues?

A. I cannot answer that.

Q. Who would know?

A. Mr Lam Ching Man.

Q. Let's save him that question.

I would like to investigate with you the task force
minutes of meetings. C19.6, page 13898. This is the
WSD Task Force, the first meeting minutes, tab 132.

A. Yes.
Q. Page 13896 are the people in attendance. You were
present.

Paragraph 4.4:

"(In English) Members expressed that the procedures

to collect water samples would affect the testing

- 123 -

Transcript by DTI Corporation Asia, Limited



Annex: Realtime English Transcription based on floor / Simultaneous Interpretation

Commission of Inquiry into
Excess Lead Found in Drinking Water Day 52

results of lead content."

So everybody knows that.

"(In English) Flushing tests and stagnation tests
are to be conducted at different time intervals so as to
address the controversy over the procedures of taking
water samples."

Actually, you were aware of a potential controversy
over the stagnation and flushing tests. I understand
you said there were different objectives, and so on --
we had discussed that -- and I said it depends on how
you define your purposes. Put that aside. You also
said that first draw may not be reliable, because you
don't know how long it has been stagnant, whether the
tenant had got up in the middle of the night to use the
washroom. It seems that this consideration did not
hinder the task force in using first draw as a sample.
They weren't worried about whether that was really
a first draw, whether the tenant had got up in the
middle of the night and used the water.

A. I remember at the time the controversy was whether
sampling procedure -- how should it be done? Should it
be a flushed sample or other types of sampling protocol.
There were different views. During the meeting, we had
explained that the task force would conduct

investigations and sampling protocols to address these
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different controversies.

So the controversy wasn't just related to our
task force. When the excessive lead in water incident
was exposed, there were comments. Even the Pharmacists
Association, they called for first-draw sampling. There
was a discussion in society, and the members of the
task force had also raised this question, and we
explained the sampling objectives were different, so the
sampling protocol would be different.

But to address their concerns, the task force would
also conduct stagnation tests and address these
problems.

Q. Okay. Let's look at meeting number 5. I would like you
to read page 14057. That was the 5th meeting. You were
present.

A. Yes.

Q. I would like you to turn to page 14061. 1In
paragraph 3.2:

"(In English) The Secretary presented the paper
titled 'Proposed mitigation of lead contamination in
tap water' prepared by the Advisory Committee on Water
Resources "

Do you see that?

A. Yes.

Q. It refers to a paper, and you can find that at
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page 14111.

It refers to paragraph 3.2, the 5th meeting. It's
handwritten. So we have " (In English) Proposed
mitigation of lead contamination in tap water".

If you look at page 14117, "Recommendations".

Paragraph 3:

"(Partially in English) WSD should standardise and
educate the public on the proper sampling methods and
protocols for drinking water and the analytical method
in order that the water quality results by WSD and
outside parties are comparable. At present, the
practice of WSD is to flush the pipe leading to the
kitchen tap for 3-5 minutes before sampling for
250 millilitres of water for analysis. However, as
shown in appendix 1, other countries and places have
adopted different protocols."

Then some overseas samples were quoted. For
example, the copper in the US. At the bottom of the
page:

"(Partially in English) We recommend that both
pre-flush, ie allowing water to stand in pipework for at
least 6 hours and post-flush samples, ie after flushing
for 2 minutes, should be drawn from the kitchen taps and
that ICP-MS should be used for analysis in a HOKLAS

accredited laboratory."
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Q.

In this meeting, this document was tabled.

This report recommended that the WSD should suggest
testing the water samples twice, one on stagnant water
and the other on flushed samples. Do you recall this
discussion?

I have no recollection that we discussed this paragraph
on the pre-flush and post-flush samples. I remember
that we did discuss that if the test results are to be
comparable, the sampling procedures and methods should
be standardised. Otherwise, if tests are done
separately, we might not be able to compare the results.
But for private labs, they found even more cases of
excessive lead.

For the ACRQWS, the committee was set up for a long
time, and they had a paper that recommended the WSD to
standardise the procedures, and they also recommended
taking two samples. You have no recollection of any
discussions on this paper.

In the meeting minutes on page 14061, it was
presented, and the minutes were -- the document was
simply tabled but no one read it. 1Is that what it
means?

I have no recollection of this paper, of the proposed
mitigation.

So, as far as you remember, once the paper is tabled,
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what usually would happen?

A. Usually, in task force meetings, we usually tabled test
results and analysis of the results. For example, the
results of stagnation samples and so on. I have no
recollection that this paper was discussed at the
task force meetings.

Q. Well, the minutes speak for themselves. So it was
tabled. So, during the meeting, did anyone propose to
go through it paragraph by paragraph? You said you had
no recollection.

A. (Nodded head) .

Q. So did you actually go through it page by page?
Regardless of that, now it's in front of you, it was
a recommendation from the ACRQWS, so what's your view on
this page, 141177

A. I'm not sure the purpose of making such recommendations.
If you want to take pre-flush samples, it's possible.
But you have to put it in perspective, how you are going
to use the results.

In my opinion, unless your purpose is investigation,
then you need pre-flush and post-flush samples to prove
the effectiveness of the flush, and in that case we can
obtain pre-flush and post-flush samples.

But here, the rationale wasn't given why pre-flush

and post-flush samples were obtained.
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CHAIRMAN: Well, you should have known. You were involved.

A. But I have no recollection that these items were
discussed.

CHAIRMAN: Usually minutes have to be confirmed every
meeting. The minutes have to be confirmed after the
meeting. That's how the government works.

MR SHIEH: 1In fairness, perhaps the committee considered the
matter and came up with recommendations and the
Secretariat of the task force came up with the minutes.
You said you have no recollection that it was tabled.

Let's go back a little bit. Now, near the end of
the meeting, usually some documents were circulated, and
it might have been ignored. So do you have any
recollection of that?

A. I cannot remember.

CHAIRMAN: It was very recent, just 2015. It's a very
recent document.

MR SHIEH: Now it's around 5.00. Basically I'm done. Maybe
the witness can think about it. Let's continue
tomorrow, but basically my questions have been covered.

CHAIRMAN: Mr Chan, you may leave.

Now a few matters we have to cover. The expert
report has to be submitted tomorrow. Is it possible?

DR WONG: Yes.

CHAIRMAN: Secondly, tomorrow is Friday. The lunch hours
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will be amended. It will be from 12.30 to 2.30. That's
the lunch break. So the lunch break will be extended by
half an hour. We have no meetings next Thursday and
Friday because of Lunar New Year.

As for the argument I made about the advice given
from counsel to their clients, based on -- it's just
an impression. The judges are perfectly impartial.
Understand?

(5.10 pm)

(The hearing adjourned until 9.30 am the following day)
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