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Mr Cheung, I know that as chairman of the Housing
Authority, your perspective on its work is generally
from a high-level perspective. So I just wish to ask
you a few broad questions, to confirm or to clarify
the Housing Authority's public law and certain of its
powers and procedures as may be relevant to this

inquiry.

Firstly, I would invite you to confirm that the
Housing Authority's essential role is the provision
of public housing to eligible persons, and in
particular those from low income families; is that
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:And it's correct, isn't it, that the Authority is in

fact a statutory body, and its main powers and duties
are set by legislation and specifically the Housing

Authority Ordinance?
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Now, Ms Ada Fung, Deputy Director of Housing of the
Housing Department, has said in writing that it 1is
always a top priority of the Housing Authority to
ensure safe and healthy living environment for its

public housing developments.

You will no doubt agree, Prof Cheung, that
ensuring safety and health is an entirely proper

policy and indeed priority for the Authority?
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- Yes.
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: Yes. Now, the answer to my next guestion might be

thought obvious, but may I please just confirm with
you that when the Authority refers to public housing,
that embraces all the structures and systems that are
necessary for safe and healthy habitation? So in
particular that would include a properly functioning

plumbing system; is that correct?
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Thank you. We will get to the slightly more detailed
procedures of the Authority in just a moment, but is
it correct that at a broad level, the Housing Authority
has indeed been given very wide powers to enable it
to fulfil its role as a provider of safe and healthy
public facilities? So, for example, the Housing
Authority Ordinance confers powers upon the Authority
to acquire and hold property directly and to do all
other acts as are reasonably necessary for the
exercise and performance of all or any of the powers

and duties of the Authority under the Ordinance.

So would you agree that the Authority has been
given very wide powers to enable it to fulfil its role

as a provider of safe and healthy public housing?
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I think your answer just now contained possibly some
of the answer to my next gquestion, which is this. We
noted Jjust a few moments back that the Housing
Authority is a statutory body, but really to describe
the position a bit more fully, the Authority is indeed
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an independent statutory body, it has its own separate

existence; is that correct?
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Thank you.
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In terms of public housing estates, physical sites,
the physical buildings, is it correct that these are
developed and managed by the Authority and vested
directly in the Authority rather than any other body,

whether it's public or private?
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And this indeed was the position in relation to the

11 affected estates which are the focus of this
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Commission of Inquiry; is that right?
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:Now, in relation to the 11 affected estates, is it

correct that the Housing Authority would then have
full control over access to the sites before, during

and after construction?
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So in terms of control, I mean at the ultimate level,
if T understand your answer correctly, the Authority

is --
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In relation to the construction of public housing, is
it fair to say that the Authority generally takes a
great deal of care to clearly specify its design and

material requirements to its main contractors?
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Now, indeed for dimportant design, technical or
material requirements, the Authority will make these

contractual requirements?
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: And indeed for the building contracts for the 11

affected sites, the Authority did take care to
contractually specify that only lead-free solders

-10-
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would be used for pipes; is that right?
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fif 1 So, in other words, in fact the Authority did recognise,
rightly, that the use of lead-free solder was
important, certainly important enough to make it a

formal contract term?
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fif * So the position in fact on the ground is that the
Authority's main contractors have been instructed by
the Authority and had contractually agreed to use

non-leaded solders for any pipework; is that correct?
E W REZ AR o N R YE (& 4 EEEE K

il : Can you then help me with this: isn't the reality that
had the Authority's main contractors performed as they
were specifically told to, and as they had explicitly
agreed to under contract, we would not be dealing with
these particular excess lead incidents which are under

inguiry today; is that a fair point?
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fiff : Now, Professor, as far as you know, at the time of the
various construction contracts, did the Authority
have any substantial reason to doubt that its
particular selected contractors would follow what was

-11-
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agreed specifically in their contracts?

IR R AT B R R IR R o R g — ELERYT - -IHEE - R iR o) AT S

IS > HEVRFERERERE GYEX - ERFTER/R WP -
SR A AR ARSI T R G B 5 R T e A B v R T H R
NB LB > U e (E 2 A, — ik A ep & By o [5]HHE (5 A BR et A
& S A B AR (R L o UH AT PARE AT BAGE — E DA - - IR 3= H (]
BRI E M B SEE RS IGREERI Y
O {18 12 J e 5 28 (7 7 U T S i B R AR B O

Now, still on construction but now on a more specific
matter, the method of construction of in the
Authority's plumbing systems. Youmay recall there was
discussion during your evidence yesterday about the
extent of risk, and by "risk"™ I mean both objective
risk and known risks, in terms of lead contamination

from soldering materials; do you remember that?

P Yes.

Now, Professor, again please bear with me if the
question calls for an obvious answer, but isn't it
right that there can be no risk of harm from leaded
soldering materials if the type of pipework that is
specified and used involves no solders at all? For
example, if one specifies stainless steel pipes with

mechanical joints?
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Does anything in the regime administered by the Water
Authority or any other government body mandate the use
of soldered pipes for the construction of plumbing

systems in Hong Kong?
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There may have been some misunderstanding in terms of
my question. Perhaps I could try to ask again. As far
as you are aware, Professor, in terms of the particular
method wused for construction of pipes in the
Authority's own buildings, was there any outside body
or set of regulations which specified to the Authority
that only pipes using a soldering method were

permissible?
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And in the case of the 11 affected estates, whose
decision was it to use this particular method, among

the various methods available?

b0 A B PR e S R

: One last question on a different matter, this being

the Authority's findings and its understanding as to
the source of the lead in the 11 affected estates. May
I please confirm with you that I have this right: on
the information that the Authority has, including its
own internal review, the source of the excess lead in
the affected estates originates from within the
affected buildings and specifically the copper pipe

joints; am I correct?
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flf * In terms of the Authority's knowledge and the
Authority's wunderstanding, 1is there anything to
suggest that the source of the excess lead was outside
of the affected buildings, and in particular anywhere
within the central waterworks supply that is managed
exclusively by the Water Authority and Water Supplies

Department?

& R G EE 2GR B K o i (A B ik (8 SR A
HIFWEN - &8 B A= A Al - et (577 8 i g ot - - Bl &
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fif : So your answer is no?

& LU o BT LIRS AT DL v A AT R R

[ 4= 4 : Thank you very much. Professor, those are my
questions. Thank you very much for your very clear

answers.

mEJe4E ¢ Thank you.
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Fung.
WITNESS STATEMENT OF ADA FUNG YIN-SUEN, JP,

DEPUTY DIRECTOR OF HOUSING (DEVELOPMENT AND

CONSTRUCTION) OF THE HOUSING DEPARTMENT
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1. I am the Deputy Director of Housing and head the
Development & Construction Division of the Housing
Department, overseeing all facets of public housing
development. My duties include overseeing project
management, planning, design, procurement of
construction services, contract management, as well as
establishing operational policies and systems on all the
aforementioned areas, plus counterparty list management
and procurement, quality assurance, performance
assessment, dispute resolution, research and development,
occupational safety & health and environmental management
for public housing developments in Hong Kong. I am a
qualified Architect and joined the Housing Department in
1984. Details of my professional experience and
involvement in the construction industry are set out in
an appendix, now produced and shown to me marked “Exhibit
17.

2. I understand that the Commission of Inquiry was informed,
at the Preliminary Hearing on 20 October 2015, that I would
provide a witness statement addressing the Requests set
out in Lo & Lo Solicitors’ letters dated 12 October 2015
and 13 October 2015. My statement and evidence 1is

intended to supplement the witness statement of Anthony

CHEUNG Bing-leung, the Chairman of the Housing Authority,
particularly with regard to matters of construction and
technical details, project procedures, supervision of

works etc.

3. Before addressing the Requests, I wish to address certain
aspects of the Housing Authority’s operations which I
trust will assist the Commission. Indeed, some of these
matters overlap with the Requests.
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BACKGROUND OF THE DEVELOPMENT AND CONSTRUCTION DIVISION OF
THE HOUSING DEPARTMENT

4. Headed by the Director of Housing, the Housing Department
(HD) is the executive arm of the Housing Authority (HA).
The Development and Construction Division (DCD) of the
HD is responsible for the production of new public rental
housing and subsidized sale flats. The work includes all
aspects of project management and production work
covering the initial site search and feasibility studies,
community engagement, planning, design, procurement of
construction services, contract management,
commissioning for occupation, up to the expiry of the
maintenance period and the settlement of final accounts.
The DCD is also responsible for establishing operational
policies and systems on all the aforementioned areas, plus
counterparty list management and procurement, quality
assurance, performance assessment, dispute resolution,
research and development, occupational safety & health
and environmental management for public housing
development in Hong Kong. The DCD also has to perform
Bureau functions (i.e. Government functions) such as
planning and administering of housing-related
infrastructure and supporting community facility

projects under Capital Works Reserve Fund Head 711.

ORGANISATION OF THE DEVELOPMENT AND CONSTRUCTION DIVISION

5. I am the head of the Development and Construction
Division (DCD) .There are four Assistant Directors and 25
chief professionals in the DCD. The DCD works as a
fully integrated multi-disciplinary matrix organization
to deliver the rolling S5-year Public  Housing
Construction Programme (PHCP) as each and every housing
development requires input from all professional
disciplines. The total establishment of DCD as at 23
October 2015, including non-directorate staff, is 2497.
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6. At the strategy level of the organization structure, I am
charged with the responsibilities of, amongst others,
formulating and implementing of policies, strategies and
standards; fornewpublic housingdevelopments. In support
one Assistant Director looks after the development
standards and procurement while three Assistant Directors
manage new works projects including the construction
stage. Public housing project delivery 1is achieved
through multi-disciplinary teamwork within a matrix.
Chief professionals of wvarious disciplines are
profession-specific section heads according to their
respective fields of expertise, backed by a team of senior
professionals, professionals and technical grade staff as
well as the supervisory staff at the implementation level
to deliver the Public Housing Construction Programme.
In particular, the Chief Architect (CA) looks after
projects from design, tender, construction to completion
and post-completion stages and takes up the role of Project
Manager, Design Team Leader, as well as Contract Manager
for building contracts. A project team is formed for
individual projects with chief professionals of various
disciplines plus their nomination of senior
professionals and professionals. CAs and Chief Building
Services Engineers (CBSEs) are involved in managing the
design and construction of plumbing installation work of
buildings. Since the HA does not possess a construction
services arm, all construction works are executed by
qualified contractors procured through competitive
tendering conforming to the Government Procurement
Agreement of the World Trade Organisation (WTO GPA). The
Main Contractor is fully responsible for carrying out the
works including plumbing installations and maintaining
continuous supervision on site at all times wuntil
completion of the works and handing over upon issue of
occupation permit. As contract administrators of the HA,
the CAs and CBSEs of DCD are responsible for periodic

supervision of the contractor’s works on site.
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QUALITY ASSURANCE REGIME

7. The DCD established centralized quality systems and
measures to guide and support the project teams. The HA
adopts a conventional design-tender-build approach in
public housing development and engages a Main Contractor
to carry out the construction works. The Main
Contractor is obliged to execute the works to meet the
contract requirements. DCD’s quality systems and measures
do not relieve the Main Contractor of his liabilities or
obligations under the contract. Apart from the contract
level of quality assurance, we have other measures at the
corporate level 1in procurement and counterparty list
management as well as in the control of the supply of

materials.

8. Although the HA projects are exempted from the Buildings
Ordinance (CAP 123), they are subject to control of other

statutory requirements such as the Waterworks
Ordinance (WWO) (CAP 102) and the Waterworks
Regulations (WWR) (CAP 102A7). To assure the safety of

HA’s developments, it is HA’s general practice to not only
make sure that the DCD’ s project procedures,
specifications, testing and commissioning follow all the
statutory requirements and international standards, but
to also set even higher standards on a risk-based approach.
These requirements are specified in contract documents to
ensure contractors’ compliance, since all HA’ s
construction works are undertaken by contractors. In
executing site supervision and performance management
functions, DCD places special attention to high-risk
activities in assuring quality during the
construction stage. In addition to contract
administration and site inspection work, at the corporate
level the HA applies an objective Performance Assessment
Scoring System (PASS) to assess contractors’ performance
and facilitate HA’s counterparty list management function

with a view to driving continuous improvement on the total
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quality assurance of the products and processes through

the supply chain.

QUALITY SYSTEM AND MANUALS - ROLES, RESPONSIBILITIES AND

PROCESSES DEFINED

DCD implements a quality management system, which attains
ISO 9001 certification. Under the quality management
system, roles and responsibilities of the project team
members are defined and all major activities and critical
processes throughout the project development stages are
documented. There is a comprehensive set of measures
developed, enhanced and enriched over time under the
system. These measures are subject to regular reviews,

feedback and risk-based assessments, taking into account
of the laws and regulations, international standards,

industrial practices, availability of technologies,

expert knowledge, past experience, as well as objectivity,
integrity, transparency and accountability of public

service.

SPECIFICATIONS — SETTING QUALITY STANDARD

10.

In assuring safety, health, quality and sustainability,
HA's Specifications not only follow all statutory
requirements, but also quality, safety and health
standards which are set higher than the statutory
requirements. In line with WTO GPA’'s requirements, the HA
adopts performance-based specifications which are
non-discriminatory, hence there are no specifications as
to the particular brands of materials and components to
be used. As a continuous development, we carry out
regular reviews of the Specifications, by making
reference to the International Standards, views of
different stakeholders on the design, choice of materials,
site practices and feedbacks from the
property management and maintenance teams in Estate
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Management Division (EMD) of the HD. There are over 9,400
Clauses in the Specifications, out of which about

280relate to plumbing installations.

PROCUREMENT AND COUNTERPARTY LIST MANAGEMENT

11.

In procurement, the HA contractors on HA’s lists are
required to be and remain ISO 9001 certified on quality
management, ISO 14001 certified on environment management,
OHSAS 18001 certified on occupational health and safety
management and ISO 50001 certified on energy management.
We operate contractor performance assessment systems,
namely the Building Performance Assessment Scoring System
(PASS) for Building Works and BSPASS for Building Services
to assess and monitor the contractors’ performance in a
fair, objective and transparent manner. As a risk
management tool, and also serving as incentive to capable
contractors, PASS scores of contractors form part of

the non-price considerations in tender evaluation.

QUALITY CONTROL OF MATERIAL SUPPLY AND MATERIAL QUALITY

12.

ALERTS

Two Joint Materials Groups, comprising new works and
maintenance works staff, namely Building Works and
Building Services, are set up to evaluate the performance
of materials adopted in HA projects and endorse directives

on the use of materials including the restriction of use.

13.In addition to compliance with the statutory requirements,

the HD also operates a “Material Quality Alert” system
in which early warning is sent to project teams via a
notification in the form of an email when a component or
material under surveillance checking is found to have

failed in a laboratory testing or have failed to comply
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with the specification requirements. 25 building
components and 28 building services materials are subject
to surveillance checking and all “Material Quality
Alerts” are posted onto the HA’'s e-platform for reference

by other projects, project teams etc.

14. As an enhanced internal control mechanism, DCD’s site
inspection team produces a report on major issues arising
from active construction sites every fortnight. This
alerts senior management for prompt and immediate action.
Project teams and the central teams are also alerted
through this “Bi-weekly Monitoring Reporting System of
Untoward Incidents in Project Sites” so that they may take

all necessary preventive actions.

15. With respect to the materials performance in the past,
certain materials are required to have their production
processes attain to ISO 9001, ISO 14001 and OHSAS 18001
certifications. Product <certification for some
components and materials has been developed and
implemented progressively since 2010 as a means of
upstream control of supply chain and material quality.
New technology such as Radio-frequency identification
(RFID) has been applied to some materials for tracking
purpose to prevent any unscrupulous act during delivery.
To address the excessive lead in water issue and reduce or
eliminate any risk imposed by the soldering joints, the
HA aims to explore alternative water pipe materials and
jointing mechanism for future developments and
collaborate with the manufacturers and suppliers to
introduce product certification to some plumbing fittings

to enhance quality assurance.

PROCUREMENT OF CONSTRUCTION SERVICES AND CONTRACTUAL
ARRANGEMENT
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The HA engages a Main Contractor to execute construction
works, and enters into a contractual relationship with
the Main Contractor by contract under seal. The two
contracting parties are the HA (represented by the
Director of Housing (DoH), DD(DC) and project AD) as the
Employer/Client and the Main Contractor. The Chief
Architect acts as the administrator of the Contract,
i.e. the Contract Manager as referred to in the General
Condition of Contract (GCC) as supplemented by the Special
Conditions of Contract and the Specification. The Chief
Architect delegates the execution of projects to a Senior
Architect (SA) and Architect (A) within the Chief
Architect section. They act as the assistant contract
manager and contract coordinator respectively. Senior
professionals and professionals of other disciplines are
delegated the authority as Contract Manager’s
Representatives (CMR) to administer the part of the
contract works in their respective areas of expertise as

necessary.

The Main Contractor is fully responsible for carrying
out the works required. Under the GCC, the Main Contractor
has the general obligations to execute the Works including
providing all necessary labour, materials, construction
plant, temporary works and superintendence and to
complete the Works within the time for completion as
stipulated in the contract. The Main Contractor shall
comply with the Contract Manager’s instruction on any
matter related to the contract and conform to all
enactments and regulations including but without
limitation to the Waterworks Ordinance (Cap. 102) and
Waterworks Regulations (Cap. 102A) in the execution of
the Works.

The Main Contractor is permitted under the contract to
sublet a part of the Works. Yet, the subletting of any
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part of the Works does not relieve the Main Contractor from
any of his liabilities or obligations under the contract.
It is a common practice in Hong Kong, including HA projects,
for the Main Contractor to employ domestic

sub—contractorslo

to take up various packages of works
normally defined by trades and the plumbing installation
works is among the packages. The service of a Licensed
Plumber (LP) which is a statutory requirement under the
Waterworks Ordinance in the installation of the plumbing
system is usually provided by the plumbing domestic
sub-contractor. The HA does not have any direct
contractual relationship with the domestic
sub-contractor or any direct contractual relationship
with the LP. The requirement for the engagement of an
LP ismentioned in the contract specification. Since the
incident of excessive lead found in drinking water in
public rental housing (PRH) estates (Incident), we have
enhanced the specification in the main contract by adding

the supervision role of LP as well as his/her regular

reporting.
As part of the continuous supervision and
quality assurance responsibilities, the Main

Contractor is required to provide site superintendents,
set up a quality control system and provide a quality

assurance plan for the execution of the Works.

MATERIAL APPROVAL AND SITE INSPECTION BY THE

20.

HOUSING AUTHORITY AT CONTRACT LEVEL

According to the HA’s quality assurance
system, at contract administration level, the
contract team, in particular the site inspection team (SIT)
of the building works stream and building services stream
carries out inspection of the works against the
specification and drawings. These include, among others,
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verification check upon material delivery, surveillance
sampling of materials for testing, in-process
construction inspection and testing, or as-built
inspection and testing (in accordance with the inspection
percentage, sampling rate and testing frequency as set
out in the specification, construction drawings, internal

11

procedures and statutory approval documents for each

type of materials and works).

21. A typical building HA project involves over one thousand
materials and components and around thirty trades of
sub-contractors and workers. To ensure effective use of
manpower, we determine the quality control standards for
material approval, complementing the performance-based
specification, site inspection and testing of
various materials and construction process, while
taking into account of the laws and regulations,

industry/trade practices, past experiences and
risk management. For example, there are statutory
requirements (i.e. Buildings Ordinance and Regulations)

and trade practices to control the quality of reinforced
concrete work from raw materials (such as aggregates,

concrete mix and steel reinforcement) to the finished
works. The HA has a similar stringent control process for
material approval, trial samples, testing, and inspection.
Nevertheless, the tying wire in steel fixing is not a
subject of material approval and testing in the industry
aswell as in the HA. Likewise, checking of presence of lead
in solder or lead in water was not built-in in the site

inspection system.

EXCESSIVE LEAD IN WATER INCIDENT

22. Before July 2015, the HA was not aware of the risk of
presence of lead in water, and did not conduct any
laboratory tests for lead in water.

-97 -
Transcript by DTI Corporation Asia, Limited



BKEHBEEHEEZR

23.

I8

2015411 H 3 H

The HA had all along considered that conducting
laboratory testing for the eight mandatory parametersl?2

specified by the Water Authority would suffice. Shortly
after the presence of lead was found in water, on 3 July
2015, the HA contacted the WSD to collect water samples
from Kai Ching Estate for testing of lead in water. 1In
parallel, in the absence of any definitive clue and eager
to learn more about the possible cause(s) the HA quickly
took samples o0f soldering Jjoints and conducted
laboratory tests for investigation of any lead in solder,
although this type of test 1is not yet an accredited
laboratory test in Hong Kong. On 9 July 2015, HD announced
that lead was found in two soldering joints in Kai Ching
Estate. On 10 July the Government spokesman noted that
amongst the 30 water samples collected from water taps
and meter positions of domestic flats tested on 9 July
2015, the lead content of four samples did not comply with
the WHO guideline. We learned on 13 July 2015 that the
Government would set up a Task Force with specialists to
conduct the investigation. We have since provided full
assistance to the investigation instead of continuingwith
our own investigation. We learn from the preliminary
findings of the Task force led by the Water Supplies
Department (WSD) issued in late September 2015 that the
major cause of excess lead found in drinking water is due
to excessive lead content in the soldering material for

the jointing of copper pipes.

Copper pipes have been used in the fresh water supply
system in Hong Kong for decades. The construction
industry (comprising suppliers, sub-contractors,
licensed plumbers and workers) has been familiar with
copper pipes before the HA switched from specifying UPVC
lined galvanized iron pipe to specifying copper pipe for
the public housing developments in 2002. Since it was
not a new material or technology and there was no prior
indication or alert of any particular health risk
associated with the materials of the copper pipe fresh
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water supply system and there was no statutory requirement
for testing of lead in water by the Water Authority until
the Incident, the HA have followed the established
practice of focusing on the functional performance of
the water supply installation i.e. pipe fixing and
alignment and water tightness of the system, when carrying

out visual inspections and water test.

24. I agree with the Review Committee’s view that the HA’s past
mechanism for ensuring the quality of drinking water
supplied to PRH estates had certain inadequacies. While
HA’s past quality control mechanism was consistent with
the industry’s practice, the law and other Water Supplies
Department (WSD)’s requirements, it had not focused on
the risk of presence of lead (or other heavy metals) in
the fresh water supply system or in the water, and hence

had not targeted soldering materials as a high-risk item.

25. It is always a top priority of the HA to ensure a safe
and healthy living environment for the residents in
public housing developments. The Development and
Construction Division is proactive in seeking
improvements to address problems and concerns. In the

past and by way of example we have:-

(a) developed the “common W-trap system” to address
the risk of disease transmission through dried-up traps
in floor drains;

(b) applied “micro-climate studies” for estates design
to enhance and verify environmental performance;

(c) jointly developed “twin roof tank system” with the
WSD to ensure uninterrupted water supply during cleansing
of water tanks; and

(d) introduced enhancement measures relating to the
cleaning of fresh water plumbing system to address public
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concern and minimise the health risk of Legionnaires’

Disease.

26. Since the discovery of excess lead in water, we have
strengthened control of solderingmaterials fromdelivery
to inventory control application and testing. We have also
enhanced the specification on the supervision role of the
Licensed Plumber. We will 1liaise with Hong Kong
Accreditation Service to investigate the possibility of
implementing an accreditation scheme for testing lead
content in solderingmaterials for copper pipes under Hong
Kong Laboratory Accreditation Scheme. We will continue
to work with other stakeholders and explore into the
possible measures and initiatives to be taken to safeguard
the water quality in the fresh water supply system. In
our paper submitted to the Legislative Council Panel on
Housing for the meeting on 22 July 2015, now produced and
shown to me marked “Exhibit 3”, we outlined the short and
medium term improvement measures that HA would implement,
and some longer term measures that HA would explore, in

addressing the problems identified.

27. A list of enhancement measures for PRH projects have
also been implemented by way of an HA’s Development and
Construction Management Board Instruction issued on 18
August 2015 to all in-house Project Teams and Contract
Managers, now produced and shown to me marked “Exhibit
47, These measures include Project Teams conducting
random checking upon material delivery to site and
contractors’ completion of checking, for presence of lead
content in solder joints; and the contractors collecting
water samples for testing in accordance with the new
requirements as specified in WSD’s Circular Letter No.
1/2015, now produced and shown to me marked “Exhibit 5”.
The Review Committee in its interim report put forward

a list of recommendations, and we will strive to put in
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place all these recommendations as a matter of urgency

to prevent occurrence of similar incidents in future.

REQUEST 1 - “Explain and Identify the Prevailing

statutory and non-statutory requirements and WHO and
other relevant standards in drinking water.”

STATUTORY REQUIREMENTS AND STANDARD OF WORLD HEALTH

28.

ORGANIZATION
Statutory requirements relating to the water
supply system are stipulated in the Waterworks

Ordinance (WWO) (Cap.1l02) and the Waterworks Regulations
(WWR) (Cap. 102A7). The authority for such laws,
regulations, is the Water Authority. After the Incident,
I learnt that there are no statutory requirements relevant
to lead in drinking water, and that water sample tests
specified by the WA had covered eight parameters but not
lead. As for World Health Organization (WHO), I learnt
after the Incident that WHO’s prevailing standard is 10
ug per litre of drinking water. Before July 2015, the
HA was not aware of WHO guidelines on the drinking water

quality at the consumption point.

STATUTORY REQUIREMENTS UNDER WATERWORKS ORDINANCE AND OTHER

RELATED REQUIREMENTS

Licensed Plumber

29.

In accordance with section 15 of WWO, only a licensed
plumber (LP) 1is permitted to construct and install the
pipes and fittings used for drinking water supply (inside
service) (except a public officer authorized by the WA).
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By way of Parts I & II of Form WWO46, the WSD is informed
of the engagement of LP by the Registered Consumer.

Control of Pipes and Fittings including Soldering Materials

30. Regulation 19 of the Waterworks Regulations stipulates
that any pipe or fitting installed shall follow Schedule
2 of the WWR, which set out the detailed requirements and
specifications relating to the pipes and fittings, taps
and valves, etc.

31. Regulation 20 of the WWR stipulates that the size, nature,
materials, strength, test regquirements and workmanship

of any pipe or fitting shall be of the British Standard.

32. The connection method of water supply pipes varies
according to the size and material of the pipes.
Soldering 1s one of the methods for copper pipe
connections. The solderingmaterials have to comply with
relevant international standards as stipulated in
Regulation 19, 20 and Schedule 2 of the WWR. Soldering
alloys with lead are not permitted in installations for
water for human consumption. The WA clarified in August
2015 that the permissible maximum 0.07% lead content is
defined for soldering alloys in accordance with BS EN ISO
9453.

33. For the purposes of administering WWO and controlling
the quality of water supply, the Water Authority (WA) has
issued wvarious forms, guidelines, handbooks, circular

letters, etc.
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Certification by HA’s project officers and LP under WWO on

the Pipes and

Fittings in compliance with WWR

34. Upon approval by the WA on all pipes and fittings intended
to be installed, the LP shall notify the WA of the
commencement date and the scope of plumbing works to be
carried out 1in accordance with the plumbing drawings
approved by WSD (Part I of Form WWO 46 now produced and
shown to me marked “Exhibit [6]7). In this form, HD’s
project officers and LP shall jointly certify that the
pipes and fittings installed / intended to be installed
are as prescribed by the WWR.

35. Upon completion of the installation:-

(a) HA’s project officers and LP shall apply to the WA for
inspection and approval of the plumbing installation
stating that the pipes and fittings have been completed
according to the approved drawings (Part IV of Form WWO
46); and

(b) HA’s project officers shall apply to the WA for connection
of water supply and confirm that the plumbing is in full
compliance with Waterworks standards and requirements
(Part II of Form WWO 132 now produced and shown to me marked
“Exhibit [7]").

36. Upon completion of the fresh water inside service, WSD
Circular Letter No.2/2012 issued on 10 August 2012 now

”

produced and shown to me marked “Exhibit [2]” specifies
guidelines on cleansing and disinfection of fresh water
inside service. For newly completed Dbuildings,
contractors have toarrange for cleansinganddisinfection
of the water supply system within each building. WSD
will collect water samples at underground fresh water
mains for bacteriological and chemical analysis. Water

samples will also be taken at locations of the inside
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service agreed by the WA for bacteriological and chemical
analysis by accredited laboratories. Quality of water
samples shall comply with WSD’s requirements on the eight
specified parameters i.e. turbidity, colour, pH, free
residual chlorine, conductivity, total coliforms, E.coli
and heterotrophic plate count before connection of water
supply and issuing the certificate for permanent water
connection to the building, which is a pre-requisite for

contract completion and application of Occupation Permit.

Prohibition of Using Leaded Solder at Fresh Water Inside

37.

Services and New Parameters for Testing of Water Sample

After the occurrence of the excess lead found in drinking
water, WSD issued Circular Letter No. 1/2015 on 13 July
2015 now produced and shown to me marked “Exhibit [5]”
to specify the prohibition of using leaded solder at fresh
water inside services and new parameters for testing of
water samples. For all applications for new water
supply submitted on or after 13 July 2015, if soldering
is used in the connection between water pipes, a
supporting document of lead free grade soft solder or
filler metal used in soldering, brazing and/or welding
construction methods 1is required. Further to WSD
Circular Letter No. 2/2012, four additional test
parameters are introduced for testing of water samples,

namely Lead, Cadmium, Chromium and Nickel.

REQUEST 2 - “Explain the Measures and quality control system

38.

in place prior to the incident of excess lead in drinking
water)by the HA in order to comply with the Requirements
and Standards and to ensure the safety and quality of
drinking water.”

In addition to statutory requirements, the HA has
been operating stringent quality control measures
throughout the process of design, procurement,
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construction, installation and testing of the fresh

water supply system.

HA'S QUALITY CONTROL MECHANISM FOR FRESH WATER SUPPLY SYSTEM

39.

IN PUBLIC RENTAL HOUSING (PRH)

The plumbing systems for the HA' s public
housing estates are co-ordinated and designed by HA’s
Chief Architect and Chief Building Services Engineer
supplemented by professional service providers for
detailed design work of some projects. The entire plumbing
system is designed in accordance with the requirements
stipulated in the WWO, WWR, as well as WSD’s handbooks
and guidelines. In order to ensure consistency among
HA’s projects in respect of statutory compliance, the HA
also promulgates in-house design and site inspection
guidelines. HA engages contractors to execute
construction works for all public housing developments.
The plumbing systems are installed by the Main Contractor,
his domestic plumbing sub-contractor and nominated water
pump sub-contractor, as well as their LPs. HA
incorporates the requirements into contract
specifications and effects quality control through

contract management and site inspections.

Pre-contract Stage

40.

At project design stage, HA’s project officers submit,
to WSD, Part I of Form No. WWO 132 applying for new water
supply for the development. In parallel, project officer
also submits plumbing installation plans and Form No. WWO
542 now produced and shown to me marked “Exhibit [8]”to
WSD for approval. All the specifications for plumbing
materials, including solderingalloys for copper pipework
complying with relevant international standards as
stipulated in the WWO and the WWR as well as the plumbing
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installation drawings are incorporated into in the

building contracts.

Post-contract Stage

41.

After award of the building contract, the Main Contractor
usually employs a domestic sub-contractor for the
execution of the plumbing installation works (as part of
plumbing and drainage installation sub-contract works),
and a nominated sub-contractor for the execution of water
pump installations (as part of fire services and water
pump installation nominated sub-contract works), in

accordance with the WSD approved drawings.

Submission of Form WWO46 before commencement of plumbing works

42.

The Main Contractor’s domestic sub-contractor
and nominated sub-contractor appoint their LPs for
respective installation works. The HA’s project

officers and LP notify the WA (via Part I of Form no. WWO
46) of the commencement date and the scope of plumbing
works to be carried out. In the form, it is certified
that the pipes and fittings installed / intended to be
installed are as prescribed by the WWR. However, pursuant
to WSD's Circular No. 1/2004 now produced and shown to
me marked “Exhibit [9]”, the LP shall update the material
list to WSD directly for minor alterations before WSD's

inspection of the completed plumbing installation.

Material approval

43.

As a general practice, the Main Contractor
prepares a material submission and approval schedule
to the contract team for reference and submits materials,
including solderingmaterials andequipment (such as pumps
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and valves), of the plumbing system for Contract Manager’s
approval. Pursuant to the WWR and HA contract
specifications, the Main Contractor shall use only
lead-free category soldering materials, as soldering
alloys with lead exceeding the upper limits stipulated
in relevant British Standards are not permitted in any

installations for water for human consumption.

44. In processing the Main Contractor’s material submission
for approval, HA’s project officers <check the
specifications against the Main Contractor’s submission
documents, including catalogues, samples, certificates,
test reports, approval documents from respective
regulatory authorities (includingapproval documents from
the WSD) etc. In addition to statutory requirements,
consideration is also given to whether the materials have
been used in other public housing projects and whether
they have ever been listed under the “Material Quality
Alerts” (referred to in paragraph 13 above). The Main
Contractor will proceed to place order for the materials

upon receipt of Contract Manager’s approval.

Surveillance and control during construction

45. HA’s site staff will check the materials upon their
delivery to site, including wvisual inspection and
verification of materials against the approved samples,
respective catalogues and certificates in accordance with
the contractual requirements. HA’s project officers
also selects samples for checks on the appearance,
construction, dimensions against relevant standards and
whether there are visible defects. HA also conducts
laboratory tests on samples for major components such as
sink mixers and shower mixers to ensure compliance with
the specified performance standards as stipulated in the
contracts. If the tests fail, HA may reject the supply
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or re-test the same batch of components. We will also
post a “Material Quality Alerts” for reference by other

projects.

46. Under the terms of the contract, the Main Contractor is
responsible for giving continuous supervision of the site
works to ensure that the quality of works, including
plumbing installations, complies with the statutory and
contractual requirements. As required by the
specifications, theMain Contractor shall also provideall
necessary superintendence by providing a management team
during currency of the works, and name a competent and
authorized agent who shall be constantly on site on a full
time basis dedicated to the superintendence of the Works.
Such management team will include a Project Manager,
Quantity  Surveyors, Quality Control Manager,
Architectural Quality Control Co