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R : Okay o T fEIREET V1 B joint expert report ' {REETEE 5
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MR RBEZATM— ~ W HE%RHS Professor Fawell WBf—{§
instruction < & 5 HE{AHE/REE instruction » ) & FI| 0 ?

fiff : “Chair Professor, Department of Civil and
Environmental Engineering;
Vice-President for Research & Graduate Studies;

Hong Kong University of Science and Technology

Specialist Field : Environmental engineering :
environmental hydraulics &
water resources
Environmental hydraulics /
fluid mecha nics; water

quality modelling

Appointed on behalf of : The Commission
Prepared for : The Commission
On instructions of Lo & Lo
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Subject matter/Scope of : To assist the Commission
indischarging its duties
under the Terms of
Reference and by acting
as an expert witness in

the inquiry hearings
Curriculum Vitae Appendix I”

P 85 IR B BF Appendix I - L fAUrE 27 H - Ye {E
bundle--Appendix I {45 13 HEMA HBL—(RIEBHE S 13 Ho-
FEEE 14 H--sorry %8 14 H{4 Professor Fawell » Sorry @ fK
BE curriculum vitae» 178 > 145 27 H -
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“Instructions to Professor Lee

I have been instructed to give my opinion on the
matters under paragraph (a) of the Terms of Reference.
In providing my opinion, I have also been instructed
to consider the following areas and undertake the
following tasks :

(a) to ascertain the factual source(s) of excess lead
found in drinking water in public rental housing
and to advise on what work and tests are to be
performed;

(b) to evaluate the methodologies and to review and
verify the findings of the WSD Task Force’ s Interim
and Final Reports in respect of the Waterworks
system and the Inside Service system in public
rental housing developments, from the perspective
of a civil engineer; and

(c) to conduct, if necessary, independent
investigation on behalf of the Commission into the

-6-

Transcript by DTI Corporation Asia, Limited



BKEHEEHAEZR

Mep

201642 H 15 H

above systems in order to ascertain the factual

source (s) of excess lead found in drinking water.”
HRIES 6 H -

“Preliminary Joint Opinion

The sampling protocol to identify whether lead 1is
present in the pipework or fittings of drinking water
systems in buildings is important in assessing the
risks of lead contamination in drinking water. The
contact time with lead-containing components such as
soldered Jjoints or fittings 1is a key factor 1in
determining lead concentrations in drinking water.
Indeed, a number of authorities suggest fixed
stagnation periods before withdrawing samples while

others propose first draw samples.

The International Standards Organization Standard
(ISO-5667-5) on sampling techniques of drinking water
from treatment works and pipe d istribution systems
states that. ‘If the effects of materials on water
quality are being: investigated, then the initial draw
off should be sampled. Samplesmay also be taken after
a specified period of stagnation to provide
information on the rate at which materials affect
quality or the maximum likely effect.’ For example,
in the UK (England and Wales) standards for drinking
water quality, the sampling requirement is to take the
first litre of water drawn from the tap without
flushing. The USEPA also requires that one-litre
first draw samples are taken to indicate the level of
exposure to lead and copper. In Japan the requirement
is to first flush for five minutes and then take a
sample for analysis after 15 minutes stagnation.

Fully flushed samples on their own may serve the
purpose of assessing the general quality of a drinking
water as supplied, but will not give a representative
assessment of the concentration of lead or other metals
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from the internal distribution system to which the

consumer 1s exposed.

Based on the above, data from fully flushed samples
are not likely to be representative of the extent

oflead exposure.”
U IE B 45— 4 e o FRABIRER E el — ol — B » A% ¢

“Fully flushed samples on their own may serve the
purpose of assessing the general quality of a drinking
water as supplied”.

WREREE—T > BI{RUE(EFTa5 ¥ “general quality of a
drinking water as supplied”{4$5t7EFIE ?

b BRI TE (R /K EEIREE BT ( B 4 R ] {18 AT W {1 KR - B fRah i 1ot

boundary » BMM&EX F R E/KFEME & > St @ --fully flushed 5t
1% e SEf

D IE > okay °

IHEEEE - (&

R IE G E KRR = F]{E lot boundary : Bifi# fully flushed

R—EHA LU EE I (E 1ot boundary Z&E/KEIE ?

b DAL R B 5 S8 S 5 DA AT I 55 R B0 5 OB R AT BT > B (ARG &

B R > CHEHEFEBHEREEE » B GH S > off & $5 et - -
H B AUE » A& plumbing » KRR ME /K ~ /KiEEC &8 0 8
A E A - -G E A EEME M {E inside service » B{&MAME(E lot
boundary 1% {ffl inside service W4{ building A H{EJEHE
Bl % {1 #5 B source > $FEE -- /K BE 5 UH 8 & (% — {8 plumbing
service » AL EBEIZHHIRBEE > FIAE -

DIE o

bR DA SR AR A B — {18 4R RS KR R B IR & S b 0 Bl A&

B--BKE R E e - BIGREREEEAH e% - Bk oflead

exposure °
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H > tab number 4 WE{EFLHAIR 2 H 5 HEFHEBHERH@E - HASE
Btk 128 H > 128 Htk— WAl GETH SEER » Bl{&E R 2 (1E
instruct R » BEHZER > EEKEFEE - 129 H > [REHEAH#
F|4F2% sampling protocol » sampling method Wiyl » EH&H
O] ey K, — PR ] 2 5 ) R ' P A TR R R T DR R {1 = (] 47 i e
appendix ZEH]EE—W[E] » B — 0 4 9 0EE &R EE

PBREMRELFEE] > Fi{s"Date of Inspection” s Eilfz 129 H -
A FH - “Date of Inspection of some of the involved
estates” o

[E—125 - AR IRARBEEFHIRGERRES - MHYEE2EHE
ST R RF E e — Wy = - B0 2

PR

N IR P

“1) 10 November 2015 (Kwaili Luen Estate Phase - Luen
Yat House; Kai Ching Estate - Hong Ching House;
Tak Long Estate - Tak Long House);

2) 27 November 2015 (Vacant flat in Un Chau
Estate) ;

3) 12 December 2015 (Vacant flats in Un Chau

Estate;Kwai Luen Estate);

4) Field sampling wvisits to all ‘taffected

estates’ and selected ‘unaffected estates’”

fE—1=d% - G =(8H 78t visit > Bif4 11 H 10 H ~ 11
He21H > FEHE 12 412 B> E—WEE2EBMARER —KRE T
BB I 5 S T - s R BIRE FFEN » e — R SUHEER 575 - E5 i 2

R R

CER1EER E¥= ie sampling visits to a affecte
D IREEE A iEE A Field 1] isits to all ‘affected

estates’ and selected ‘unaffected estates’”Hi{[E > Hf
BN B IR T M — P S i o R IR BLREE A W — iy i 2% [ X
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K LBk > Ve B ¥E A FTEEEE field sampling visits > ¥l ?

PR

o 4F o Wg—M) field sampling visits > BL{ATREEEEEEHL (AR

A E R A (RIEAETTEEmEHE —  WRER BB
B ?

DIy vacant flats g o BI{RME YRI5 FE EaELHmMIEE . . .

A =E o TR AR Y

18 > H={f vacant. ..

PR = EZEERE AL - R R e A e e 2

PR

PO = {18 2= B B AL o IR A REE Y

CH o

DA BR{E 129 H MW > iRV Site visits” o BU{AEELISME— )

EEERER ©

“1) 9 November 2015 - Shatin Water Treatment Works

Government Laboratory

2) 12 November 2015 - Ngau Tam Water Treatment
Works ; ...”

Bl s B - (RERIEE EZ 2

o R (5 EERE L
AR -
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:“3) 7 December 2015 - Training Centre of the

Construction Industry Council”.

PR 130 B o gHId--E—E ot &A% formal my— (@
5 BRI L% BRI > [FHE (R instructions o (R
instructions FEAEES T FIHDE IR - I R IG T EE -

131 H -

“I, Professor Joseph Hun-wei Lee of the Hong Kong
Special Administrative Region of China, have been
appointed as the Commission’s expert to assist the
Commission in determining the matters under the Terms
of Reference. The opinions and conclusions in this
Report are based on: (i) a review of key documents and
information supplied to me by Lo & Lo; (ii) analysis
of lead concentration data collected by the Water
Supplies Department (WSD) and Housing Department (HD)
prior to the end of November 2015; (iii) independent
sampling of all buildings in the ‘affected estates’
and selected buildings in the ‘unaffected estates’;
and (iv) analysis and 1interpretation of lead
concentration data wusing a computational fluid
dynamics (CEFD) model of a representative household
water supply system. Site wvisits were made to
selected housing estates and the chemical laboratories
in the water treatment works in Shatin and Nga Tam Mei.
Discussions with W8D and HD were also held during the

site wvisits.

Background of the Incident

During July - September 2015, following queries from
the public, the Water Supplies Department and the
Housing Department collected a number of drinking
water samples in the Public Rental Housing (PRH)
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Estates of Hong Kong. The lead concentrations of 106
samples in 11 estates were found to exceed the WHO
provisional guideline value of 10 micrograms per liter
(ng/L) . The WSD ‘Task Force on Investigation of
Excessive Lead Content in Drinking Water’ also
conducted an investigation on the causes of excess lead.
The Task Force Report (October 2015) concluded that
the main cause of the excess lead was due to the use
of lead solder in the construction of the fresh water
supply plumbing system. While the main cause of the
lead contamination was being reviewed independently,
WSD also provided interim alternative drinking water
supply to selected estates and recommended
precautionary measures of water usage at the consumer
tap (e.g. flushing for one to two minutes each morning
before taking any water for drinking or cooking) to
reduce possible health risks.

3. Hong Kong has traditionally not monitored lead
concentrations in residential flats. There were no
drinking water quality standards with respect to lead
prior to this excess lead incident, although new
parameters for testing of water samples with respect
to lead, cadmium, chromium and nickel were introduced
as a result of WSD Circular Letter No. 1/2015 since
13 July 2015.

4. According to the test results of water samples provided
by the WSD and the Government Laboratory], lead
concentration was measured on 1,325 samples in the 11
‘affected estates’ (36 buildings; a typical building
has around 40 floors and 800 flats). Excess lead (210
\ug/L) is found in 8.0 percent of the samples with 14.6
percent in the range of 5:9 pg/L. 1In addition to the
‘affected estates’, lead measurements were also made
for 3,806 samples in 45 estates (163 buildings)
completed in or after 2005 (the ‘unaffected estates’).
Based on the data, it seems the measurements were made
at different times during office hours, with no

-12 -
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apparent planned schedule.”

RUE —Ex L s Xt > IAEEESL B 4 REHHETE —1
sample > — 0y IBE A0 &R UF % 5 B R K 0 BI & R U8R B 3¢ 2 il ol (R
independent field sampling » %0t ? EE G KEZHER
24 7 1% > (BEE OB LG KE B — T/E > H 2

o

% o D FRWIIR R » - - IRBtasad - BRI /K% S gile i R4S 2R - Bk
+—G(REWERFHERA —WEE & K& - Rt 2%
Appendix III > Table 1> FKBfiESEEEE 158 H - 158 H » Wg{@EEL
{4 Table 1 §f{a“List of ‘affected estates’ sampled by
Water Supplies Department during July - September” >
I 0E J& 5k & AR MR &2 (a) W - st A R EE % - /2 F | 5t
“Estate” - Mg AZE Bl I —ERE % -

R ZAEL R Year of completion” > FEREEF{7HLEH 2008
FEF] 2014 FEH - RERRAMERB AR RS EEA RS [
S (5 B e L VRV A AN AH BB IEE 5 20 BE > MH ARG IR > i — = T (El
REBHRA BN ERAGEER > BlGEBEYE 10 {§ microgram
A E 5 - A B (i e EE R IR B A 15 90 2/ o R ME 56 4 BR EE TR FTIE R
HrZ)\ > Blfk 8 per cent of the samples FhfhafthM » %Il ?

SR R B e

4 o BRAE T EMEE o S5 B EEER o mR IR YIS RS RE > W — T
=H ST ER AR o WSS R A o UREE A DR B R A B
1 microgram Wf - BAIFEM A G o Z =T8N 1 £% 4 {§
microgram B} - GFHH T ZVUE o M LA L FHE BRESE K - A
DUANRARER 5 2 9 microgram Bf » giA —H LT =&AL - Bifalh
— = R ERR AR S oy 2 PRS- IRIEEES 4 B SR E oy T VUG
NIRRT 7

% % -

PR Z BT LR (A highlight o HI{A%F 2 A A pEse EshE e stk -

R AT EEE B 10 WH) - R RE T s R hlfEd - Bk 5
£ 9 We—{E LA H 2B A R - BIARRFRITE —42 > Btk 5 £ 9
microgram per litre FREMFIFFTH] 2 EFTHEE] - Bl —AELA
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- NREHELH > B4 10 {8 microgram per litre - i fa—MEIL{

provisional guideline value ’ Bl{4E5{%—1{& guideline -
BI{&IE (% —{# % absolute BEMY » HEE— 5 F = NEFENCE > H
BEIEE = 80 - - B /K 2 S RS2 & > IR ERIE (] Wt AF 40 B = RN & A B (]
s B BRI PSR & AR BRI o FRDURER A W S E SR E AR 5
microgram per litre HEBHIGBEZETE -

15 o

LI T PASTRE ST 12— - BRI S ) R BT (% e ot 8 2 T 6 — (18] & /K & St IR &

B E R SR E - R AR B EA — A - B RRE e S
A7 — (I L A WS (4 T+ SRS UR M IR+ sk B R L e
o -

DA BRAETRUE L FEE AR 5 B -

“"There has been great concern among the residents and
the public on the safety of drinking water in PRH
estates since the incident broke out in July 2015.
Effective corrective measures must be based on an
adequate understanding of the causes of the lead

contamination in the ‘affected estates’.

The lead concentration of drinking water at the
consumer tap in a PRH estate building depends on a
complex myriad of factors including: the time of
consumption and prior use, the sources of lead in the
water supply system, the pipe material and chemical
properties of the water, detailed plumbing
arrangements, and the age of the building. Different
methods of sampling the same household supplywill also
give different results. There 1is currently no
universal accepted method for sampling 1lead 1in
drinking water; the appropriate method depends on the

particular purpose for which sampling is carried out.

As this review progressed, it became clear that an
independent field sampling of drinking water at the
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affected PRH estates would be necessary. The lead
concentration measured on the 1,325 drinking water
samples in the 11 ‘affected estates’ are all based on
‘fully flushed samples’ (i.e. for each flat a 250 mL
sample was taken after flushing the tap for 2-5
minutes) . While this sampling method provides a
measure of water quality of the bulk water supply, it
does not reflect the actual and sometimes high lead
concentrations to which the residents are exposed.
Such data does not provide an estimate of the mean lead
concentration used for drinking and cooking, nor an
adequate basis for assessment of health risks. This
concern on the inadequacy of the sampling method
adopted by the Water Supplies Department was expressed
in the Joint Expert Report (Preliminary) by Fawell and

Lee.” WE—{@&FE 4Bl oE S BE @i {E preliminary report o
% > fR{¥ paragraph 8-

“Unlike other countries where lead contamination has
been investigated, lead pipes are not used in the water
supply system of Hong Kong. On the other hand, the
deposition, «release and transport of any lead
introduced into the highly compact labyrinth of water
supply system in a PRH estate building is a unique
feature that has previously not been studied. In view
of the enormous scale of the problem and the paucity
of data, resort has also to be made to the use of a
computational fluid dynamics (CFD) model to assist
with the data interpretation. Great effort has also
been made by Lo & Lo to examine, retrieve, collate and
analyse all the lead concentration data collected,
measured and tracked by different parties (WSD, HD,
and the Government Laboratory) [A.3/43-45]."

U FEE Bl (% 28 S8 B Bl T w55 0 /K 75 2B R BB B A - (B BT &
i 7 T ] i e e 22 B K IR R 5 - 4 IR L MO 4 2 (I R I A

I o

DT ATEE -
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[i5] © IRl P M EERL 88 gl (% {1 288 Iy — e P 2] 51 7 g B g 5 DR 10 2 B R % > 7
HE Rk refer HAEBHELREGEL > .. .

Ltk ke
.. I — P R P& BIAR R — ~ W E ] -

“Technical Investigation

Sampling of drinking water at PRH estates

9. A field sampling program was designed and
implemented during 2 - 22 December 2015. The aim
was to provide an independent data set for
identification of the causes of lead contamination
and to provide a basis for health risk assessment.
The sampling covered 36 buildings in the 11
‘affected estates’ and 7 buildings in 6 selected
‘unaffected estates’. In each building, 3 flats
at upper, middle and lower levels were randomly
selected by the Housing Department. In total, 129

flats were sampled.”

e —{E 5t HE (G A A E W E i - SR GG < 2R Em -
T BRMEmML L =+ AR L {RwEMm eI+ —EE
e ...
&G -
M5 —E % fitE-“and 7buildings in 6 selected ‘unaffected
estates’ IR L=+t sAEH U+ = BI{ADAUBREIREE - . . .
E Kook

LA U = o DU = 1T AR B A el e = (] B
fir > AR ~ PEMER - FEEEER - AT =K== $tied
— 2L BIMRA — B U E B AL B Al e KR g o R S R

fif : “"The field sampling”--fR{FEHFFE 160 H--sorry > 159
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159 ° 55 159 HIWE(lE Table 2 » BLARFEE L (Rt A A 5
HCOEZLZMEE independent field sampling ZE[EEEA S EE
FEEY - 38 H RPREHVE M EEAL - wiMANE RERS T ?

DB .

DA o BR{ESS 10 B W 133 H o

“"The field sampling was carried out by trained
researchers (six teams, each of two members) from
the Hong Kong University of Science and Technology
(HKUST) . For each flat, a total of 5 samples were
taken from the kitchen tap with the water
continuously flowing: a ‘first draw’ sample and 4

”

subsequent samples at 20 second intervals.

{E— 1% A AREE —F/KEEE % first draw > THUE(E first
draw FLEW /R EHE sampling protocol » B[4 &k (% & VE
first draw &5 B first draw > I 27 Fif i R S 45 g e 5 262 45 1T
K IREH—Hl sampling protocol #Z BII% a3 = 5 i e 1Ef
R 2

& e

PR THELR first draw (REZH ?

& e

D ERERLBAVE KN - ERELH 0 T BLHE 250 fH millilitres ?
{2 > millilitre -

"Millilitre > HM&FBHATEEE cc » &K ?

N

D B4 25(2502) ] cc @ B4 EE—FEZ /KEAE » T EEHE 250 cc s THER

EEEE run ERE > FR 8 BB ETEEE > S0 #E 50
VU =T S A58 {18 W7 0k FEE 44 505 78R S 505 J\-Fb SLH 50 (K 2

L o
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9 o BT LANE 7B A A I HE gk & #8 4E f5 450 cc ?

E

R : 250 fJuPUzE 50 » k{4 450 -

[

CR o

A\Y

The sampling was carried out in the early
morning (between 6:30 — 9:00 am); the resident was
informed by HD staff to flush the kitchen and wash
basin taps the night before the sampling for 5
minutes before going to bed, and not to use the
kitchen tap afterwards before the sampling. The
tap flow rate was also measured. The sampling
protocol is illustrated in Figure 1 in Appendix
IT.”

IREEHESS 149 H » Figure 1 °

DB .
Y RENT =R sl IR EN =D el R (s S = Bredy R E A7 S S antl N K

T R Bt o K Mg T 5y o R A I e A R U e B e K M o BRAE
F—THKHEL 250 - IREF T 50 - BiREREF S A > %
i 7

N
D OER COE P A (R K — B M RO > R 7

CfR e

& U o REHBA(E flow rate measurement 0 {E flow rate

measurement A Lt —BRRET BT IRE — LR 2 % - 48
A 4 % /K e R+ PR BERR  FIDE RIS » UHBEOU K £low rate

measurement * {&RBE ?

o

il

O O ] P 2 R AR R R E - uip IR B E R R o E ARRIMAR KRR E 18

Fh AR B R E R 0 BIMARLE 2 R < R E B - (RS 2 1 1
W ([ 7K 7R R S > sk —fRE(% 0.26 litre per second?
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A IR (E T -
A o OE (B (T A IR o o DB IR ERLAL - R E T A

HEREN G —f — 15— - EARE 2P EEBEM % 0.26 litre

per second?

! per second’ {4 °

DU BREBSES 11 B e

“"The samples were preserved and logged in by the
Health, Safety & Environment Office (HSEO)
Laboratory of HKUST and sent to the Government
Laboratory (GL) for analysis of lead
concentrations. HSEO also carried out lead

concentration measurements as a cross—-reference

and supplement, and for targeted purposes. The
HSEO of HKUST is an accredited laboratory under the
HOKLAS scheme. In total 645 samples were
collected;...”

W fE N EH U AR - RERG T FIUEEMRD > B
AT RN —H =+ IUE SR - B B A I E R > HIR RN
A -

“"...290 and 269 samples were analysed by GL and HSEO
respectively; cross—checking confirmed the
reliability of the measurements. Details of the
sampling protocol can be found in Appendix IV.”

F 7 Bl — R il > 7S VU (BB A e - (B fR IR e FE BR (3 o
“290 and 269 samples were analysed by GL and HSEO
respectively” » WURFMEEMH JIHE S [E 7N > gL R
AR > BRI AU ?

N
D AEARAUR Bl S AR PR A S IO L ?

PR
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[

EAIREEI A2 > iR = LB R S UV mE EUE - 5t B AL H 0
HUE > R AR — W EHRERE SR ERKEM cross-checking
U > o 05 m] DLR %l BRI A - - IR R (R A T A E B HRWEH
HiE > Bl{% GL [A# HSEO RZEEBHMEL - wbA -/ [EAKHE > LK
KELM o Ve (& F A4 AE B WH{E cross-checking - HGREE A —
BB AR Lz > ...

PR EERE

o ATALEREINE - A (AR TR — R RAARIE (M E T o v /5
Ti o U IR BB (L 58 B — I SRl - 0 o] LY
WERET ?

b DR Ry e {181 38 T R e MR B A o I P DA B L A 4 O T (e

BRA > (E R B At 24 8 0 il B e (e AN e > B AR AR 2T -

D BRI E A ?
P EREAS o HAREE . ..
DB EE - -8 unit fift R AL (E I o . .

DR R AT L .

o A B TR e T e S e 1 A A 7

PIE o 0E o LR B E IO o BIAEE A o R ETE o HERK

Ry Bt — B AR - — % 588 (1 AL B R AR {5 B 5 47 1= 4 > I P AR Bt
o G B A S B T P A (W o BT DASR &S SRATES LA 2 H o Fut ik A
AAEREAR - gt L it T R (ERE L > RB BT ZEEE » EEg
Bk - HEARGERHEIRRESG - BEEGE /\FANEGRRDHT - 277
shMi{E cross-checking HHE > HLAEE 166 H - BRI B+ /[
A HEBLFTEE cross-checking @ BLf&RE—{E/KHF > 166 H -
166 H » 14 -

D165 (BBRIR--166 > 14 > 166 Fi{4aMH{E cross-checking ’ 14 o

! Cross—-checking {4 > 166 ° K 166 §ish{E cross-checking

B SRR A MIEEA » BIARIE R EEEEA - [E]— (/K0 3 5 78 19 {1
sample > —H#LSTEL—{ GL WM - —EormtFmt o - 1 L= AE —(E
cross-checking > BAGEARK - -HEC A AL ORI R R iE &0k > MH{E H
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B EL %A KK EH — 1l reference point - M #E 28 K X & (%
accredited lab > {HEHHBIESEWRTEZEM - ALt BB Z -~
Bl{&HE+ /[ sample §t{4 cross-checking °

[

% BfAEfA distinct--Bfkah+/ EREABEAME(E distinct sample
AR HE A A E —(E flat FRERA -

[ Blfafrahss iz 1% o RHE TR . .«

& E o BER . .

0. EEES > IR GL > S5 S WE R A {18 2 A A 2
Ltk fke

[ o o\ R A - W B H stk 165 A R e 2

E ke

[ © 165 MHEE A - fRmk R E 2

E ko fke

IR N

“A total of 645 samples (excluding wvacant flat and
control flat samples) were collected; 290 samples were
analyzed by GL and 269 samples by HSEO Lab. The
unanalyzed samples were stored in HSEO Lab’s
calibrated refrigerator for future analysis. Results
of analyses by GL were sent back to HKUST once available.
Eighteen samples analyzed by both GL and HSEO Lab of
HKUST were used for cross checking.”

R B MR ST - AR B (50 8 (B P b B e WK AR A
B R AR (R VB =N R ERE /L7

E ke
[ B PABE LB =oAL A L s/ s HE R L
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PEZ G —gE > Ag—?

DR OB {5 -
D ATUE BT — B (5B (o — B 0O E L (4o B 2
& o

R R 2

& o

o SF - FROEZE ML (5 BTGNS (5 o (RO FT RIS € 5E L (4 L (E K

Mo BIMRE ~ o WU s X s TR o IRERIR ST S (A
TRIER A [F Y- 2

Pk
DR --Z R B o RRIERIR K o iR R O o TR (IE 2
b R] R IS R B {112 70 — - {18 Ay 2 A A o {1 S - BB K&

S MEE maximum exposure » HIEHEEA o HIREMFKEE - REFE
B — R - BRI — K > (RED TR R - FrAHEFIRE
SLF 0 ZA{E second #VFE 0 BIMRZE ~ =+ > lHEBIEZE R /D/D
BT % BE i — {8 {5 BH B 7K A T R A S S 39 WEE - 3RO (% o] DLUHL A (& A
A WRAREN — 7 SO FE/THG > HIRBAZ S5 IU+E second FiAY
NHFTIEE - HRBIRAKE R LA EIEE] -

4 o
= AL S O

PR RS AR AT - M ORAEAIE . .

b RIRE - - B RE  iE 6 B > R R — B A — B AT G - WA

RS e UEE 12 K -

“More detailed sampling was also carried out in 3
vacant flats of 3 estates (Un Chau Estate, Kwai
Luen Estate and Kai Ching Estate) [see Appendix IITI,
Table 7]. ...”
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FeB s f Appendix III B Table 7 FHAEE 162 H o {RIEE
HEFE -

B -
M REE 162 BRENRIE 7 IR EE 2
B

[ 2 IRk FiE R 162 St EREEIRBEEREE 134 - AR EIRIGRE X
gE o ERA{E

B
RS (B B - b0 AU T LB fr DLSMEE S 7
B

fif : “...The aim was to study how lead concentration
at the kitchen tap varied with time in relation to
water stagnation (out of use) in the water supply
chain of the individual flat. This provided a
systematic data set for comparison of different
sampling methods, for assessment of health risks,
and for calibration and validation of the CFD model.
For these flats, two additional sampling taps were
installed with the assistance of WSD and HD: one
at the water meter position for the flat (in the
meter room), and one at the entry location to the
flat (which may be the kitchen or washroom
depending on the design of the flat) . The kitchen
and wash basin taps were flushed by HD staff the
night before; samples were taken at the kitchen tap
as well as the two special sampling taps. A longer
sampling period of 5 minutes was used. The
configuration of the water supply chain pipe of
each flat (location and arrangement of meter room;
number, type and location of pipe joints, pipe
lengths) of each flat was also measured on site.
Details of the sampling protocol can be found in
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Appendix V.”

HHEEEE 162 HIt > UEE (- -E /ot RE A = EE - =
PR EE A = (EEBEEA > WHEEIRKERENGE - Hi A S K5
R BRI 28 Ry R BRI - 5 Ke = (B B AL F i - Fl /K EE B ] it 1
& - [FE ...

Pk E o T FLRIEH o

LE =R R+t —FE S AE S FEEH

Pk
DERE R R E LA 2 W (E measurement © —{#gE{A Meter » —1H

LA Entry ?

PR

: Meter FLEMAKEEFE ?

ST
S0
o

B — 8 ?
A —(E -
SREEA —EKER > B, ..

ciE g fGE—EREL--rEE - B FEEABKEE. ..
P BlEE —(EKER S o Kk EE A — RIERIKEER ?

I8 15 > 7R EUKER B AR > R T LA . ..

PR HE .

o A{EEAL--T ANEIER A —EERE

SR R HERE --E IR B EEEE — ARTFRIKER o LR (A S I AR

s LRI HTE A S E R R & - -E B R bR - RE R
KFERE R N EHE /@ > W {EI{# down pipe » {4 I AYKE— {1
E--WERE - AR - ..
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e -
L. 3 76 millimetres BEE X > $10H ?
R MR

DtgEEkEE MRS 0 76 (H millimetres WREFERE- - o MtEE &

HEEIL > BL(R ZATEE R B R E B SR EEMEE ER |
FIRGKAEEAARTTER > EIE > ...

PATER -

BT DU I RE L (R G T {ESE R down pipe > ER{EAR - MHEE(E A E

& HTIEE o ZIREE down pipe #H{AFH 76 millimetres MEIEAS -
DIfREREEf#%E > UE— down pipe EEMEEIEAHFTEE solder » IE{R
FHUE MR R 25 F2 L > S50 2 BIARIE A A IR o R UEMY PR as " #90% 5 1Y
5 BB EE - ARAINE ST 2

P IR E L (R IE ) down pipe BLRI(REMEESL - BRI - (& e

DB RS 0 R okay > 5 o FTLAM R LRI Z B FERR - BI{R AT DAL

%

D IE S IE o

=

P EEREPRE - NEBE EEIERGKFEEGITE o HIRAE %

®f down pipe > FEWRELST & Fgn o B DU RE W 4 B A SRt
RIS 2 it 4 2 {180 ] 25 LR - (4o TR Al 77 81 > B (RSB (R 5T A B
wn N — B BGRE IRE G > R sh B R - A DUIRELZE i A
-3k PR ERE 2 tap o N R {RE BT (% - down pipe BL{RH
76 millimetre HAE » HIK—FTHFitG A G — /g - BLEHA 76
DL T fig 2

o B4 iy g o
D22 0 (RIBR 2 TR AR o
DUE o 0E > 0 36 MEIIET > 482 4 o

PRZEEEGR 76 siE ANy > —FAMRIT AR horizontal - HLAN

Uy ?
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R R
DO R TR A Ve A 1R o E L KRR o Wk (I 8% 5 B 1A kA F

T §E > BRAE /K SREE BT P I » ShACHB 9T S WO 55 > o0 o d ot
T4 LR > B0 2

DI I REIRIC -

L 4 o

b BI{AE EREER AT -

PEEAEM > BRE 7

PR RRIGEE R 0 B .

PR ARBEHBE?

D o

P o B SRR (R A 8 $% 55 22 1A WL B W (E tap o IH R R L U A (A BT (R

th e A 3 P5 R R < R /KB > (DR AR Mol (18] cap W FE 2% 2

DU RO K SRR - K3 -

(K SR AT G (oK SRR tap FTR ] - 4k 2

L -

AT 2

oK SR L -

K SR (B R L 2

LI

L Okay » #F © FF LRI RERH (4 250 meter MR entry WHEE » Ff LUVEE

HAEI > MRIREEFE LA meter ~ entry JONE > BHAIRFHEILEH
JUAE T EE > B0 2 B vacant flat WERE o

SR
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M IR(EREEE {44 F i » Appendix IV--sorry’ BEE Appendix V»
F 4R {E sampling protocol » 167 H ° 167 H - WE/{EFk (&M (&
sampling protocol for Wi ={EZEEBEEAL - K20 ?

ke
IR R

“Special sampling surveys were also conducted in 3
vacant flats of three estates. Two sampling taps were
installed: (i) at the water meter position inside the
meter room; and (ii) at the location of pipe entry
inside the flat. The kitchen and wash basin taps were
flushed by HD staff for 5 min the day before. Samples
were taken at the sampling and kitchen taps (Figure

"V-1). The vacant flat sampling...”

Figure IV-1{REZ(H 160 HWEE > 169 H o

KL E o

= =

[ © /e Ak RE (A0 (B $% (i oA FEE ml 265 25 e {18 MG > 98 ik A 2 T 2% gl {4 1l
K HR 2

ke

o WESRAH o o T T R AR o {8 N TS N E G K S
2K ?

&R ke

il : 14 - “(b) tap at the water supply pipe entry to flat” >
IR 52 20 (5 B G O 8 A (R B4 S BFE Rz (A R (B R AEAR WA - Bll{&

v e it {1 {1 2wk i A1 T A E JER A 22 B {18 A2 > W I A O {18 2 P O
2

RISt
SE-CRECR
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R (E i N AR (% kitchen tap ° #F > FBHESHE 167 H -

\

‘. ..The vacant flat sampling was carried out by one
sampling team. The pipe configuration of each flat

was also measured on site for further analysis.”

MR R FFR{ERL Vacant flats F5We L HRMEN B 5RHS -

“Sampling procedures :

1) One 250 mL sample was collected at the meter

room tap.

2) One 250 mL sample was collected at the tap at
the entry of the water supply pipe to the flat.”

B — R - U {1 B DB S DR tap JRCHE PRIEE /K (R BHIR K

IERIEE

FERUR K o R B e W 2 B SE — (L & 13 (8 meter position>

B o o DATH SR K -

P ARIREAERE — Ktk after t FA=FH > HHZ R > MERXK

ERERSIRE — KRB K ?

PR OK

FIFHhAG 707y §8 2 1% IRl 20 — 2 WB(E K1 E > (E(AHRHS meter

fir [F38 A R AL R BRR K 2

D PHROK e

PER(EOKMEME LB R 0 IRER =1 ~ AT L 0 okay o HUERL

“One 250 mL sample was collected at the tap at the
entry of the water supply pipe to the flat.”

#F 167 H 167 H °

DIE o

:"3) The first sample (250 mL) at the kitchen tap was

collected when the tap was opened. The tap
-28 -

Transcript by DTI Corporation Asia, Limited



BKGHEEHAEREEY 20162 H 15 H

remained fully open throughout the sampling.

4) The second, third, fourth, fifth and sixth
samples (50 mL each) were collected at t = 30,
60, 120, 180 and 300 seconds at the kitchen tap.

5) The kitchen tap flow rate was measured using 1L

bottle and measuring cylinder.

168 H o

“6) After the flow rate measurement (which took
around 5 minutes), one 250 mL sample was collected

again at the meter room tap.

7) One 250 mL sample was again collected at the tap
at the pipe entry to the flat.”

WEA[E FE AR DEME /2 7% 5 meter [E entry > 2 1% - 32 Wi (@
250 M o

“8) After around 3 hours, the wvacant flat was
revisited and steps 1-7 were carried out again
to collect one more set of samples (except for
the second day of sampling for Un Chau Estate and

”

Kwaili Luen Estate wvacant flats).

WE A FE (AR D MH /2 % 5C meter [EHE entry > Hll 22 18 - S35 25 Wi
250 M ?

: "“After around 3 hours, the vacant flat was revisited

and steps 1 - 7 were carried out again to collect one
more set of samples. --After the sampling, the
samples were transported back to HKUST. All
apparatus and log sheets were returned. All samples
were preserved and logged in by HSEO Lab and then
selected samples sent to the GL for analysis. A total
of 80 samples were collected for wvacant flats; 40
samples were analyzed by HSEO Lab and 40 by GL.”
-29-
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REERES 8 & » “After around 3 hours, the vacant flat
was revisited and steps 1 - 7 were carried out” - g
(HEEZ—X > NIBRERIEE - AR = (E 80 - EE R AT
R BERET - AR ERE » A A #% stagnation for —{f
R [+ (1845 SR & (0BG - - {8 H YA ORI ?

&R R e

0 (g > TRe i S s 8 0 F = s > A]AE (A S B R
FZKEEEE - S =(E 5 - HE(LIR design B > A LAVY » HILL7S > H]
LLJC o A8 B SR (6 B (E > U B R e = U A% > S50 7

E ke

[ 0 4F - 5 134 H > R -

“Computational fluid dynamics modelling of water supply

chain

13. Any sources of lead introduced into the drinking water
supply system will affect the lead concentration at
the consumer tap. As the WSD measurements indicate
absence of lead contamination in the supply line to
each building, roof tank, and down pipe (the central
water supply line from the roof tank to the individual
households), the focus is on the release, accumulation,
and transport of the lead in the branch water supply
chain from the down pipe to the individual flats on
each floor.

14. Lead can accumulate in the water supply chain and be
transported to the consumer tap of a particular flat
as follows. An individual parcel of water flows from
the down pipe to the meter room and passes a labyrinth
of piping to a pipe along the ceiling of the corridor
before entry into the flat (either the kitchen or wash
room) . The water parcel passes through a number of
fixtures and joints along the flow path - Tee joints,
elbows, water meters and valves. Figures 2 and 3 in
Appendix II depict a typical arrangement of a water

-30-
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supply chain for a PRH estate flat.”

B i R B —EuE > 149 H - 149 HTNFE > F—(EEAH A
RENE ] > ol {1 — — ofig w0 S 0% > EFAEL (A (] (A — (8 B (A R B e > —{
L TR IR B 7 o o e M RE U o SR 2

SRR S

A e B o ] e R o B A R g PR R MU 8 down pipe s 76 mm e
L 4 o

DR B R B o SR EI A R e REA MRS - B Meter

room » & #0ii ?

Pk
! Meter room - {RERMEEE—BA B - A5 b oA A (E (5 B AR R hi

BE meter room > ¥ 2

e

DAL RE B R Z 1R o A — RME (R IT R R AME(E meter room > R

ERE IS - BLA meter valve o [RETHAEEIUM to
other rooms M > “to other rooms” B} & E &7l ? 5 M
rooms > HEMHI % ?

PRIREAMLNY flats o BMAREEEA—E$R Bl T gE sk 1 ~ S B AL - o

S0z 3t H A FR BB (4 T (5 — 8 £1at -

e 5 IRREIAVEE SR Z & > HEIRE— S > HE

HRF—1( meter » ¥fli ?

4 o
Do THAM 37 mm B LB o B (AR (E K SRR 5% 0 HTAE (A 37 mm ?
4 o

PR KER - KFRERELEYE 22 mm > UE {8 {5 — {5 S B0 EE — ] {51 5~ -

DU KK > KL -
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[i] -

M AWESE S > B UE (B - - e (5% > & e (B 5% 2 > B FH e 559 —
fEEEEE o HERFEMEEREEE > AEESWE » A S &
“Corridor” » MF{RE%| » corridor > BEZHEPMHEIMIME » corridor
M RIE) 2.15 m~ 3.9 mUely > FAE > SiEEFEEEBRER » %
i 2

208 E
T ABERIVE $5 5 2 1 + o4 UEUE T S AL B B8 0 S R (5

0.75  WLEWE—ERith 0.7 BRI 1.1 FR{ERL 2. 15 M AL
M M B e 2 AR N o MR EIERRATAE 3.9 0 MHEL 0.5 © BRAERLE F
NH RARFEGESR flat WAE - flat WHERFTREELARIAA
JURWERREE £1lat ©

DI o

DUE—{E flat o RAWE(E flat Z1& o SB—1{E 5 & H I L i 2
o

P KB ETT 0 EEE T SR E RS ?

o

PERESE= SR EEFME?

L o

DR (no flow) ” o (AT FEIE ?

' No flow BIRMENEMGER T » HuEk ik - - Bl A @ E s - Bl

Homth F 0L H BT (i A 2B B E tap o BI{fRME. . .

P R R ?
DE AR T BTEL -

‘{4 5 - Bl{& for the purpose of {REE. ..

%

! For the purpose of » 14 BM&EEA. . .

.. .Mff{{# computational model ?
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DIE s IE o

DR B R 1R T - - R R - - PR R e o I Ry i IR e s

TR EL A 47 25 UE [E]WEE 4 A o BRI o o B 5 7K Mg i 0y 24 o

R e

DRt HLE AU tee joint BRI > tee joint WEMEL 4T HH BEHEL &
A EER— S WE - (B o AWM S » LA RUE ST i RE o o I
tee joint o Elbow FLEFIME L7 FRIMH A - S —(d% > HyLiy
ffr elbow » ¥ ?

PR

P Okay o Pl FEIE—HEREMYAE > itk 150 H - 150 HEthE IR A -

7 -~ IR % R JHWMA L 5RAH > corridor » BLIAMRTEISL - FME AME(E E
JE > BRAESLEG ERERIEE roof WA > Wi{EERTEE roof WAETTIEEE
i 7

Pk TE e

D UR{E roof WAETT o MHEREITEIAFAHEEAL - MR roof MHE AL
WA {E B AT > AMERZM& - AlReis & A --FHITTs B E - 4 -

& e

R Rt TS e O R SR A o g S T o o R A R (5 (8 2k B T TR
B ?

PR

PG MR R BT 5 Y

o

ATy > MHIREEEEEE 135 H o 135 H 0 55 15 EX -

“When the water tap is not in use, say overnight,
the water in the supply chain of a particular flat
is stagnant. Any lead deposits will be released
into the water through chemical reaction and

molecular diffusion; the lead concentration in the
-33-
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systemwill increase with time. When the water tap
is turned on, say the next morning, the accumulated
lead in the system will be transported in the
turbulent pipe flow and the lead concentration at the
consumer tap depends on the accumulated lead during
the stagnation period and the mixing and transport in
the system. The distribution of the dissolved lead
along the supply chain both during stagnation and after
opening the tap can be obtained through computational
fluid dynamics (CFD) modelling.

16. CFD modelling is a tool to determine the changes in
lead concentration along the supply chain andwith time.
The supply system is discretized or divided into a
large number of cells (finite volumes), and the lead
distribution is determined by numerical solution of
governing equations based on mass and momentum
conservation. The input to the model is the pipe
configuration, the pipe flow rate, and the assumed
stagnation equilibrium lead concentrations and lead
leaching rates at the joints and pipes based on the
WSD laboratory data.”

W= — 125 > BRI —{E A — 1 model » FmLlL i IRA — A HEMRE
BI{&MAE model SEHEE—MIMRE equations » MH pkF i IE {55 2 B 52 HE
) differential equations MHERMEEE - {EAEEUR(E A —(EE]
H-—BEEETE 7 A DLEE R — (AR S EE model » FRAARIAIR input
— WM TE L > IRELET > IRE predict ok ak 40 AR {R R AL iy ek 2 FE fA
ko HHawm RO o e R oA (E 45 SR (R I AR L > e (1A (A — {18 S R
—E T EEREE > ¥ 2

%R —E IR > AR —{E B — (- - (B R (E TR T - gtk
o WEf AR SRR Rt B (il 47 2% ST B 56 - BIMA R E8ag it - AT
(R T B > Efh -t R TR -

- EARIREIGREA o AR IR E R RS HE - BT ARRME 35K
TER > kA B (g vE & Hooh — 5 (R B Rl > MR RO (- 0B
N

E R h o R - BRI SR -
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Pk
DR R R A
PR input--BIRIRA O E R T R IRAREIRBA LT —(E model

EIHYE » £ —8ifh pipe configuration » BMRAIRERTTE @ BRIE
Fe i 2 1% B — {0 1 R o PR B EIMATRGER T IR EE > SR IRIMKEE
P 7 0 o [ 0o 0 S > T RE oy 2 0 oy oz - of] {18 £ iy ofi ] T 1
B EME{E concentration » R 52 ME{E A7 MEAE FZ AR 52 22 - e {1 3

{4 pipe configuration -

SR R

DERERE R pipe flow rate > BU{R{TFEEMRWI - YK o FRE

. .assumed stagnation equilibrium lead
concentrations and lead leaching rates at the joints
and pipes based on the WSD laboratory data.”

WE{# WSD Laboratory data U ENZ TEEEE data B
e ?

 WE{E WSD data Hi{4M4(E WSD Bf task force HH{E A HEi{EH & AR

BB ER A EREFME(E treatment plan ATEIRLEE X & EEA RIS
[] i (4 L S R R I R 15 0L » BRELFE leaching rate » BI{&$HMEE- -
{5fF {8 Bic (48 A iy [B iR et /KO Ve B = - DU $8 5H - 2 1% IR BE B — P& {E
RIS RO S o BMREDT o HEHTU/NFR - SR EDRE - Bl{&TE
{& %t maximum concentration - 7JF & F B i1 F B E &

equilibrium concentration e

b — @ gt R > Bl{&ME{E leaching rate o FyRAUEMYER (%
18 7K 75 5B 5k (0 408 408 47 25 MR TC {4 DB B 22 5 T R 5 > 5 Tt sk T o iy 5 ) 1R
fit—1{E input °

Bl EE0E > UES Pt a8 XM A » —FE Bl Uk stagnation
equilibrium--pipe configuration M IREL (% EN R ITH AR B
FIE B i (R RREEE R B O R EEH - pipe flow rates
WHEHEBRAKBCOE BB pipe flow rates o “assumed
stagnation equilibrium lead concentration”Bl{4&EAK
S TR I S 0 I 7K P R BT I AR R L0 1) I (P B L 0 & P R B A
A HIREERIE RS o AR ZEIE S U eFIEmE BN 0 (R AR E
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17 ] B 7R B IR S Y B > A0 SRR AR RIS B R (E K I FE VR S 0 TR
MR o FT DLRIGR A B B - BB KL > MIEGHE > Hit—(E
equilibrium BEREE o MHER AR A& € ZF(UE(E equilibrium
IEEAREE - UE — (I WL IE (AR A Tk [ B FE et > O/ 18] (R ik A3 i 5 7K 755 52 ofl {11
task force  Wi{EH 78 &M E/NaH > R R (B 050 - - TR EE e
B mt {18 et 25 B0 A S IR > BROBA R AU FE /K E o BB (% U 0 08 [5] 505 7 6 i
EWE joint > FRAQE — I EPREE RS - (R0R > (RIEEER i Bt (R 0H £ 2

A

UREHR R A Y — R PRIERE U)W R AR I I AR R - S

P 2EE o BRIEEY

RS BIEZ R EBRFTEL - - BUF chemist BERFE > {ABK ?

DGR TE(EMRERE > FERE XA treatment plan - ER{EBA R

PP M S DR > gl oA P A B

Do N R MAE AT SEMEE) leaching rate o S5Ah—{EHL A - Ve {E

Witk equilibrium WARE » BIGREL T BCE] 28 2 WA 12 > L& B2 —
{80 equilibrium -~ 554F > leaching rate M{RBAJGIRATEE > B
TR IN AR AR AR E 775 25 A {15 375 2 o {1 288 e 22 1 5 ) PR g — D o = W
——BI{ARUE I E input BERE (A UST WE (il ] B R ek - Wi ] 1R e 4 13 4 e
K %5 2 W {1 S IR g — i data > U 7

SR R

4 o THEER input BESE R UEME model S - HBRHEE A HE (A IR EN A
FAE R RSB E A > Blgm DEE MR - EZ A -- R A HEEE e
BUEIbE o Hoh—(ERI{RE AS/ATR EAIERE - 5L (5 H B IR 5
- EEE T 28 RIE > E R KRIE mass I -

ESRUE(E input EH - BT BEFEEEMAELEE{E amount of
lead in ffi] system-{H{GHEGKE K H S EN4{E leaching rate

2w %, ..

R BMREEYE > EZEEE o N BEE--E{AHE ARA sk (E

--deposit Wi{EMEEEEEFRE - SCERCIFBERE > B DU B AR
rar 5 > BIARIEM R 2 -- N Z R R E — (B {2 chemist &
AR e {iE 5
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B EL take —{ engineer approach > LA TE(E
15 R SE B R - BRI IR 2 o TR AR b sE i - -k
NFE, ] 7K e e 55 e I O 5] WG 3t 5 e I 0 R0 2 U [ DR R Jr 222 = OO
PRSI IE - HE F R IR A — (B LRI 2L 7% - RFUe YRR iR
[G] 3 S BB EEE 2| water tap concentration: BlfaEEHGH
WEE AT % (AR o I S5 0E o AN FemtiE R > AR SE RIEIAEE > A geEEAH
M o HEHME PP — 20t - g b —EEH -

U A -

P IE o

=

 [R{E“The output of the model...”HE&ESE 16 B> 135 H o

“The output of the model is lead concentration in each
grid cell. Details of the CFD modelling are given in
Appendix VI. Figure 4...”

In Appendix VI Ft{4% 170 H » 170 HE{4 Appendix VI {&
H—EREEN - RIBFTEGE R GEFEMAEEERE - HA A
AR Z > nJgE{Et & --“"Figure 4 in Appendix II shows the

computational grid for a representative vacant plat.”

Figure 4 in Appendix II Fif4 151 H - BEHEFGKE —
{E 4Rt rd 5 A8 & % — 18 grid > 151 H ?

SR R 1E-—1R
b R B4 2 (E A VU T AR o
C & R o BIMREUE R IE B A AIE > ...

DL B RIEE MR E o AR A LA o A — {58 —{# pipe lead

volume °

P HMAEE L sight--DI=4E%5[1] > three dimensional BEEE{RLF

Sk 4FAIEE cube THALRREE » —{H grid TTEE (& —(E4F 4N cube
TEHRE o FORE ? —(EUU A —(E T T REOH R B 2
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N N
o - 47 BRAERMBLENEE o Bhik 135 HE 16 BT EY -

“Figure 5 in Appendix II shows a typical lead
distribution in a pipe joint at different times after

stagnation.”

152 HEkE{4 Figure 5 in Appendix II o IE{f§“typical lead
distribution in a pipe joint at different times after
stagnation. ”{RAEFI ={E# ~ N{E# - JUE#EE - " (E# - HE5
HRRBEARR AR IR 7K i 22 A A5 B+ 7 o] {11 2 e oA (0728 5 gl e 2

s o B (EEH G ROZE R o ([ & B s - S 2

L
D BEE 135 H o

."The model has Dbeen calibrated and wvalidated
against data obtained from the vacant flat tests by
both WSH and the independent experiments of this study.
The aim of the computer modelling is to provide an
indirect check on the measured lead leaching rates,
and to gain more insights into the causes and possible
mitigation measured against risks of drinking
lead-contaminated water in PRH estate flats in Hong

Kong.

OPINION & FINDINGS

(1

) Analysis of Lead Concentration Data

17. The WSD data for the “unaffected estates” provided

guidance for the targeted field sampling in December
2015 [Table 3, Appendix III].”

160 E IR EE S ER R @I - -2k » 160 B » B 160 H - 160 HIE
fEUE > Table 3> Table 3 [E#f Table 4 HEHAMREEKBEEFE
sh A BRI — &SR BIAIREE T KB EEE ) ——— PR IR
HIZBBRFRIRBEE T KIFFEE ) » /KIFFSE Table 3 [A] Table 4 Ff{
FRE— I EI AR A 2 B - Table 3 [ Table 4 77 SR BEFE %
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BEEFIE » Table 3 E[HIELAEE 2005 FBREREEZETS © Table 4 5
% 2005 SEHij % Bk EEE S -

BRAEIRIRESS 17 Be > 5247 > Blfk

“For these 45 estates (163 buildings) completed in or
after 2005 excess lead was found in 11 samples (out
of 3806 samples taken). It is notable that 86.3% of
the samples had lead concentrations below 1ug/L (below
detection), and 98.1% below 5 ng/L. Lead contamination
risks for these estates appear to be very low. The 11
excess lead samples were derived from 5 estates (namely,
Shui Chuen O Estate, Yee Ming Estate, Tin Ching Estate,
Choi Tak Estate and Kwai Chung Estate) that were
labelled “unaffected” probably due to different

methods of interpretation.”

WE & ] gt 8L 22 Bl &% /D - —FE 25 /D /DRI 5 e R > TR R it Tt D
B B % B R % S 8 A M BE S 5 UE - - BT (% B g 5E A Y
unaffected estate EEH A MWE P HEILAEEHER - BifglE » 1
WO "different methods of interpretation”WElFfE -

Fem RS 160 H > 160 HEMVEMRFRIE - $A Y- FRE - Feut
FLE] > 45 estates > WU FifREB o BIAEEKIGE BRI R 2 B
B 2005 F1RTEREE > BRI+ A > SE3—EH N+ =B - (B
b A R B R K R = T NE ZBNE 0 E 8 & B i i — [
microgram DL NEREFARE 4T 0 3284 FR{E 1 2 45 F 9 BHL S
10 BCML EstAE +— (@K > (S E 2 ZE = HIEE/RAEE > 11>
FLENH - {FRBK 2

3Ny

P © ORI (B (4G5 5+ BREN (07 25 T A A (Bt PRS0 11 - FoE
~~ ST {408 O {2 T R 0 7K K B R A B e
VR (B {4+ PRI 26+ B o 3 25 5 B 25 P R (K T BB S + fE—
U [ 46 7K R 4 L O L+ R B 4 PR (1 S

EHH M-

T T DABT (B B A b B RO 5 K T B0 - - B (538 task force
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B R GHER - HGREHRELR IR KEFERZFZEK - E
it B /K LTS - A YRR AL 10 microgram B o {REE VRS
> (H R IR IR ED S Bk E R B 2 WY BE (7 (A8 #80E 10 microgram>
EA/KBFE AR — W BEAL 51 Ry A 252 B E TR  (Rmifz e > 5
B E TSN INE & B FL % G A RN S SR NI e =
R T A A

H 3 T[] o 56 A+ — (i S 2l B B T - [] £ i 1 I T i R A
B o - —{E K RE AR B 4 2% (s E eE et - REAE I - & A
IREE— 6 - WL (e (4 KRR ML > wEfR A3 > WOHE S —B5 A3 > Tab
43> 55 2391 H » 2391 H - Wg—{EZ 5t WE (Mt A7 55 W8k R 46 BRI
E - JFanEOR L E AR IR R R R AT RS AR T K o B AT DUBE R AKOR &
HANE e KHE - submit K F(LERATERWAW B - B HEu
LT (2 s O e > IR R WG {1 2% B % {0 BT B SC SRR B 7T (5008~ B RZ (A B
15 15 5% 4 — — 00 4 2 {311 2 gt o O ) 5 4 S DR

{REEHEIE FEIE » “Unaffected Estates (Completed in or
after 2005) 7 > fREE N AFHMEE FE Number AL 4 MiE > K &IE
FEEZ A B EE A MBI E O — [ number o 55 1--GAME = {E#
Kt HIE(E Cheung Lung Wai Estate ; Number 2 §i{aH —
YEWE » 5E{42K H Hung Fuk Estate ; B number 4 > 7KIEJETE >
IR L2 g 2

P [IE o

=

! Number 4 > Shui Chuen O Estate °

DB o

=

RRENE T ETE SR R EEZ RA B E > W) column o R E]

Ui 2

R R R R
PE MR AL R > AR > WA KR BB AL 0 5L s37 > 37

- (e 37 HE B EHEIMERE R AR Bl G dh K B E G K5 2 A
submit EZRMHEZKHE - BB EH A EE— @0 » i s37 0 5k
0.014 - [N 0.0l milligram§ifs 10 microgram: FflL 0.014
milligramB[J{4 14 {fl microgram » BEFEERE -

P
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DA SR B 2 R JE (R B FEMRERUE - HH L (B R ER o IR IE R - - Pt

FLE R FE R (R D1 > BBEEAEE D1 > 55 145 H -

145 H o ko

! D1 145«

Pk UEERTR 0 (R e

PORANER S T A EEE S37 UE > — % move down > —}% move down >

S37 » S37 ¥t kitchen tap @ {E M E A H “Before/After
Flushing” » {REE] » HE(H ?

SR R

LR EAN R A WL R R B R KU K R K~ BRoK o (B A (i

potable FifA2 {4 flush VL Z 1% 2y - Fr LUK REME B 4 #
4 after flush - 37 §t{4 kitchen tap » {05 Fh b A8 B 1 {1 45 51 -
Wik D2 BESS 785 H o WEGFE—EERPFAIHES - R AT —6 2 A i
& o d T B e {8 2 0 BT (% 28 S B fE A 1T A8 i {1 2= B2 1k o oY & B E
divide M » FBELB RE G —EMKREEH > D2 785 H »
Sample 37 R R E|AH Lead {4224 {f microgramper liter >
0.014 > FLEH ?

IR .

=

SLHRIHEER{% divide HMREE » Ay DL/K SR G IE (& BT 5 i st 72 A i
e AR EE > AR AR 8T - [NRfE(fR 14 microgram per liter o
{E (% i 28 7K SR Rl WE — {1 B8 7 UE {18 A% ¥ A — {1 B & v A2 EE 15 o
W B AR KB B ECE AR E 5D E — (B K SRS By R <2 52 B E 2
o -

IREE s 5 ST > FLENAEERE > suggest BMARUE(EFEEE " 0 > AT RE
IR EETE(E different methods E(E different methods
of interpretation o  W{RAEESTEEE] & FH00 17 10 Bl {50k [5] 1 42
SCE R A S e TR EEGEYE - HEHEHRESHKEEGE
BEEF4NEK By unaffected estate g 7 |

P E R RN RE AR E sample 25504 o RIMARRIEZ AT IR (E

sample contaminated ® B & {Ffi] whatever reason  Bl{s--
Bl{% AR handle BERF % - BEA1H 54y > BHE Ve —(E T4 -
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HANIRE T gE W SRR AL M ) fitting > HCOWE > A A
fitting {K depend on Bif - H OJEEIEEFEEELSHY > JRE AT LA
interpret to--Bl&IERFE. ..

! Invalidate UEWE—{E/K¥F 0] DAEE ?

PIE o BIMAES G EEARERN - Bl -

PAF o (EARTE — MY REE AL o L (5 R UE M B H (R B R -
PERREE] o BEUEE] o BEIEE] -

D RIMARIRTE R SR B H FREA o IR RS R > W g (E AR

FEMRITCER > TEASH —WIMEEER Z » SERIEFZREA Ei
= EA{RUE M T BE B (A B K S Wl 5 T - B W 5 17 8 R A/ EE B
rule out WENE—{E/K¥E > invalidate WE{EIE » UE—{E 5k Bl {& /R {E
ANFTRCH AR A B 50 BIAR AL 51 0T BE (R A — B K0 ~ (R 05 0 EE I > S5 0 2

N AR

DA e PRI SR (E S > S5 AN — {8 - -+ —{E Ak - WE RS Hh— (B

TEHAED > FRuhEEES > WEfh Tab 43 > FMELEIHCIBEEE Tab 43
N5 2391 GBRHE GRS 6 3t 0 KA FI"Yee Ming Estate” > K
FI 0w 2

DHRE o

2391 H » Yee Ming Estate (Yee Yan Hse) @ {RRZF| N{44l
MHFRAZ AL » "NTE106” » WE{#HL 0.015 > UE{E{% 0.015 - el (h—
& — - TG & [5] /R 5 e 25 B P45 0l i B 7K o oy 06 17 ofi ey > PR By ik &7 S B
MRk 2 o A DAGE SRR EE - e — 1 H B i — 022 B ¥ > i EH—
& T 55 Mg TR IEE © B DAIRIERER % - A different methods
of interpretation FRG—EHEEBEEBEHEA - I G—EREF
lz 2

PRIRANIR Z2 B ok B {5 AT DLEE B (A0 ey 7K i ] BE - - JREN A AT RE R B

W > B B RS - - AR > B0 R - - e e — (AR - P
R B () fe Bl H R » & A 53 Bl o BIR IR H A IR it > ERAE
[ A2 FEE R AT Eh AR - 7K o U R B (R 1 7T ASE BRGS0 Ok - Bl
i BRMEE - - R it BRIEER R 7K W (i 10 B DABE A%
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PRAEFLAIEES » 5550 — (B B A gR i K HEUREE » Tab 43 » A3 Tab 43>
2393 H 2393 H % 26 g R AL FIMHE 53 "Tin Ching Amenity
and Community” » {REFUE ? i EHLHE —EE B 0.046 > Bk
X 46 microgram > FBUEHFLEL o

R R B R

CEARNE o BEE - - RBMIERE > A EBUKKEE HRREEE - B

HE % — (& B0 (% il 1) ¢+ & & & > amenity and community
building ZE A = EEE—{EZZ T -

Pk
U AN RS (EH AR Rt sample o AUSRERIME S IREE o FURK G —(E

= PRI LRI > — {8 o ST 2 R A 0 B R g B R 2 B A
B B R — (E R ?

P AR E R R ORI > BIRER (R — (B E g - BIfR AT DAEEIE [E]

®f interpretation - HIMAIREESERA » RI{REKH ML - - B {5 A RIFT
IR BT EREE - B e /K& (a4l

ko o BYM—1E Choi Tak Estate» 2393--If{k » KREFEESIH

A EEE - -0 > iR > REFW5EH) - BR{E Choi Tak Estate Hifh
[E]—Hx - 2393 &/ /b Bl item 28 {REFNERM A M E sample
BB e AL > —(& 0.019 ~ —1l 0.030 » R (W ?

IR .

=

AL EMEE column e IE{E 4 —{E kitchen tap’ UE{E{4—{& kitchen

tap  WHITER(AZZER > [EZ > 15532 E W - IE{# kitchen tap
M B[ (% UE & o 5E A 25 /R BH e B AR R > SR BN R (E A M B E A ~ /RIE
A1 RRs RS . ..

AT - - R I BRI EOR o wL P R AR

D0E o FR{E item 28 > Choi Tak-—14 EEAW{E sample #AH - #F -

PRAEFLEIZ5JAES » Kwal Chung Estate » WEE A 6L W {[& B8 iz IEE -
EfE {4 Choi Tak Estate  g—JE{4R EAHM{E house f » Choi
Shing Hse [d]¥ Choi Shun Hse W o

I R I 86 565 (I U B AR R B A > BR(A IR 250 Estate > 3%
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FAER - Witk A3 Tab 43 Mf 2398 H - 2398 HIREE] > 56 5FMHE -
¥t Kwai Chung Estatec {/ & Z|H{ £ 5t{4 Hop Kwai Hse~Pak Kwai

Hse WHJE - {REZIHH 0.012 W > FEWR ?

PR

D0.012 o HHWE— (& wE HEEH - BEF ) LR kitchen tap - Bff5 >

I T (5 & P 25 (5] — (8] B (e RS2 > 390 (5 AT BE 7 A B8 I WE — {16 5 s e ek
W wTRE/KHS B T KBV W BN E L 0 5L rule out BE(E -

RN

D ER{EEER 0 item 56 0 {REEFE N —1E > Kwai Chung Estate (Pak

Kwai Hse - Hop Kwai Hse) WHE - {R5FIH — KHEBEEE M -

PRI e

D065 Ml - HREEE A L (R — (E SR AL o IRER B (R SR AL - PR - B K

M (4 B s > 065 WE ([ P B —BE 5t {4 D1 B Tab 460 H - D1 > 460 o

DR MRIBRE Y

! {f] sample reference Ft{4% 51500103503 ME{#E > s03 Mi{HE - % »

103 » {4 > 03 WEMH » 14 after flushing > {H{&{EH: meter
position » We i {HER AL RS -

DERAL 0 (R
D UR(E R ER AL o AREEUREEVE(E (R FR 1L - TG AR 22 - HR

e —fE B (E e 4 Y

DRI {RERAL AL E AME (IR (E kitchen tap & BI{&A(EDT A - H{AA]

{50 40T B ' 3 T B 81 gl DR R SR AL A0 - I A SR 2 1R S A2 - B ER AL
R - B AR & 5t IR R R LK IRE A A e & 8 - (RBKE AR
HEE A o

b e DB SR R 2Ry e — I A A e {18 2% 12 F5E FEE VB - 3 S 4 7 DA O )

Bl ignore WE{EME - REEEE - {0k ?

N
cBE . ..

R R $RfL A & > TRE AT RE A (E el - ARE GA L - AR EE 7
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[#]

DRI O EL AR -

o BIARUE(E R A R R K B E AT RE ST 2 I E R IR L e - S0 -
7

PR

DA o FRMEER(EFEEES - RS Estate > (I28#MAR 2398 H - AR
WAFE A — KHERE - (R ES —(E % 0.15 B > (R ZEW > “L i -
0.065 Wi{E A&k 0.15 -

ke
D015 WR(E LS R o AR ?
SR RIEFEAM R0 150 0 (R e

© 150 microgram BEE > 150 microgram WBRIEE » {H {40 & — (& $E A
WEZOEE > O {1E] {5 — {18 5% (i 1R UEE - [N fy B2 D1 WEEE > 462> BEFE D1 462 >
I & B % 5 A number {4 SO1 W -

R
P S01 o R BIWE —{E k([ $RAL -

PERAL O R e

BB S Centre EEER(T  FEZ A —{EWEM) community amenities

WE—fE $RAL - Ve (I B (5 W EBESNERIN R > kAL > I EARfR—(E - - R R
F|f4A“Po Leung Kok Centre” - R B /58— {F -- % A —uitt
&5 0 B R i R o A0SR OB U W (E E R R 0 IR g A
[ R D e 45 2

PRMARIEMY BB (B - - EE A EMGRERAL 2 1% - X --BIRREBETE > BI{AR

o] DLEF 2% ([ v] BE RG> B DLE{E water fountain o N HAJEE-- X HA]
PLEFEH —{& toilet XA RIRE » BIMARIER] > 1E » DEHI -

A=
- fE e

t B 5 B & A I [E] IR AT RE TR RO

UE gy o FRBHER(ERSE 2398 H 0 A3 2398 H o KB EILOMHE
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g - TE(EIZREDH R EE 25 Estate Mg o FROEHESE 0. 15 M
sample » FHfi¥%—(# > B4 51500103506 ME{E > 0.11 HA(H - IE{H
Hop Kwai Hse M > 0.11 > THE V&G EH % microgram > fREF] -

PR

P — {8 (& B AL A R EE > UE—{E R —{& meter position MM}

—{[fl meter position B o I T B A EE{4 D1 B 462 B > D1 462 -

e
S01 462°5S01{4--M> sorry>sorry’ s> 06 > S06° sorry o
L 06 IF o

2506 WE{HE 4 462 B S06 0 14 - 14 » IE{E{4—1{& meter position >

— I8 $E& A ERVEE > M R IR (5 B (5 [E] e — (R A B iR AR AR B E
invalidate > RIRREMARIE PRI 2R BB > (REER MRz 2
& A FME K - [FEEEE ? BIAME A DU Ry sh$& 1L > L invalidate
efE ?

SR R

tOkaye ff o BRAE T - -9 A E A ZH Estate IZAEAIE(E item>

W& R E]—(E % 0.051 > fRAEMER ? 507 fi& - 0.051 -

& e
D UE{E R —{E T B 0 463 H > D1 463 H o
P 463 H o WefEEFE o

: D1 463 WE{HRFL{AEHE SO7 - {4 > kitchen tap BEWEE > UE(E{% -

D IE o

=

: Okay > Blf% on the face of it EKESFRMEBLAEFHE  UE{EIR

JRED & ek B A R /K 55 5 LR R 22 > S5O 7

PR

BT (% B BEE & K1 8 Y B (505 S > B0 — D A I - i o L At ey
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ROR > B 2

208 08 F

DA o BRETNER AR Z5)E Estate 0 Hifk 0.072 Mi{E entry » 0.072 &

entry > WE{E 4 S04 Bf sample » FkWiiFE®H D1 > 464 - D1 464 -

ko
1 504 B} sample > UE{i 5t (4 meter BRI » UE{H (% meter MR -
ko

I R It B 5 B B W - — (I /K B - Bt AR 5 UE [E] R 7 - {E Bt R AR A I

A Ry B Ve 5 g > B A EE A (] ({8 B L R 2T o i AT
LI - AW R neter {iI > Bk meter L IRERIRLHFRIBELE
R gk meter U BIMGERRESE NAUE R EEKEE T EE A
I T e 5% — - Bl (i e % 4RE A Ryt meter fIL > HE . . .

o
DL BEUETE—{E sample -

SR BRIEASE MR -

P BRIEEE S Wy RN R ] DU S BEVEE — (il sample » HAhAg —myK

WAL IR EL R 0 BRIEKES B A — MR R - R R (Bt B (A H SP I R
A AR EBAUE (£ P Ehid - i A - - EsRER 53 - -5
VTR > BAGUE —E AR ASIE ] 5 > At DAL St 2 EAEGE -

WE A& FEA R IR AT E possibly due to different methods of
interpretation FLRIHAE > T BE B W K128 A W ZH S NEEEF > %f 05E 2

R R
AT e FRMEGSETE T — (BB 2 1% o BRI SRk Bl I REES 17 Bz o

V1°136 H >3 17 ' For the purpose of independent lead
sampling, a total of 6 “unaffected” estates (/KZHEMH -
16HH ~ Choi Tak ~ %% ~ JLI and FXHE) were selected

IREIAREE > 2 BWLE O ' 2B o i ik A% & R R
unaffected WEEUE A > FR 5k fh 5 B Al We 7 (8 R 2] 25 0RE R R
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independent sampling o F EE S - Mf /N { unaffected
estate » Hl & #f K ff independent sampling 7 A
independent estate ZE[A] » HLEL & Ve VU Fe ] A~ B 28 sE Bl &
5 RO SR Wk IEE R Y o AN FE /KSR ~ 1RBH ~ Chodi Tak [A]#E 35 R EL -
W VU{E o HA oM (Phase 5) [FHEFHRIE () FLIEAER4N%EHE S
e ity B, 50 o - — {1 i A A A 9 22 1 M 2 S R,

BIAZ O $1 2 B 7S A1 — — ) A L W 0 5 7 25 e 75l unaffected
estate HEEE ? 40/ random  EARIR e (EHHFHEEFEE " 20l
WE 7S > N Q05— 0% (5 0 2 7 A R AL A I B SRy (5 T I I A
TE R BEIEEE 2 (A Bk IR E o BEEEHRUE /S (E 2

PRI E S SR IEAIRATES o B (8 —E A > BRI B - - Bl

o] - E R A F R > BlREE 0 BEH different methods of
interpretation  {HERIWEEERIEZ R —F > BIRUE(E o 7R EF(E
=EFEF - Bl{RIeot @ = e 5 Eh & = F N affected
estate Bf building @ HAI--2240F ~ 75{E building » Febf— -k
A Rt 53 BT R K 7% B RS o BSOS (E B LR E S ERES o IR
BEE+—1{E sample A A M = PO

WA A - BIREE A ..

IR IRE AT 18 control BE— @RIk —(H- - HEw

T > FEZ AT R0 - B2 Fomth B o FRAS L &6 B0 It - -t =
{8 random upper--HlfaE /g ~ TJg - (KJEH B XML - 0%
EEREN ST o BRET IR - - I B - - R B /K o B ST IR Ot {18 e B %
& > BIRIHESHE - HRER (R > WUERIREETT > & FF B E R E - Al
HAREE B (EH S - M R aest e & 1L & -

4 o TRWEEEESS 18 By 0 5K 18 B o

“Lead concentrations were also measured on a total of
2,639 samples collected from 138 estates (308
buildings) completed before 2005. No excess lead is
found in any of the samples. It seems that any lead
introduced into the water supply systemwould have been

substantially leached over the 10 year period.”

Table 4> Appendix ITT #iMs 160 HWE > We(EmL (% I i (&% -
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[#]

S
DS RS 0 Table 3 EEIMA(EER > Table 3~ 4 H{R/AKHES

unaffected » FHRLGHTIINE - 2005 2 40E - T gt (8 g -
2005 57 Hij g -

:Dg:ﬂgo

b UE i EE (R 7T A A L - HIREEE B HL A .. .any lead

introduced into the water supply systemwould have been
substantially leached over the 10 year period.”Ng{

{5 — {8 =T e -

PR oe IR R R I (AR BY KRS kg (IR K ST o (B Bk E

deposit--II$5EE deposit WYEE &= NY Wi » FeBl /R EPHI{E leaching
ratellf o & ZRRIA(EL 22 AF 5 - (B (5 0K E A5 — & H B e e
% 0 B EREEE AR e B L2 e E LS P o BER ORI A E
Fo EBZ--ARENME & - FrLAJR#E --Table 4 JRED S WL E (i B
B RN EEEE -

B & RIEEHEY. . .any lead introduced into the water

supply system. .. " BI{&40 R 7 $i & e 2 P i g i A2 - (B E 2% >
B Z B RBR A $5E — (B - SLIRIEAIE -

: I -

AR EE AR Z AL RS EEARER - FE HI

2001--2002 F/EA B » BUBHFE B R (5 R 5 H 8 - (KR 2 Al
{4 —I lined ¥EOl GT pipe MF o

R R R
‘Lined W} GI pipe it HMING [FEE #2657 > Wb B B IEHSRE X 0 -

W (il 0 R 5 8 > (AR 2

DR T8 -
P HVE SR > FAIERL - BUS IS RES E A S o FTbL 2005 Z A&

WAL > IRMEEE SR A o i (REh AT RE ML A B o HD AP g o

R SO - - R AR T R S5 7R EE > FR2K 2005 42 B

- R PR AN B BT o ARAAE AT BE (R (R SR o IR - UE(E
-49-

Transcript by DTI Corporation Asia, Limited



BKEHEEHAEZR

g

201642 H 15 H

05 G (5T AR E

o U BB (R
AT LLIEE ?
DATRL AT -

PETDL e BRAE  WEEEE 18 EXEMmMEN sample o JRER (RS B A A

S feT il L R EE sample MR - WE (R 5 (AR K H C il R} sample
ST

2

DL PR IR (R 6 B R Al B - -G B > IR (R BB 2 /K 75 B il R IEE sample >

PR AE Ry — s A > [FE—(EE R > B0 7

o & G-

B EE SLE2

“"The independent and planned sampling of every
building with suspected lead contamination (in the
“11 + 6” estates)...”»Eleven- 11 5§ affected: six
Wt unaffected e

A)Y

...provides independent data for general risk
assessment and as a basis for assessment of health risk
and sampling protocol, and possible advice to

residents.”
gL 20 B o

“Different sampling methods lead to different lead
concentrations. The independent sampling reveals
that 47.2% of the ‘first draw’ samples have excess
lead - as compared with 8.0% of the fully flushed

”

samples. ..

R A —{EZFEE » “[Table 5> Appendix III]” » 55 161
E > 161 UE{# Table 5 WE » BT 5 (%H —{B renew VEEERT AL -
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[

B R AIBE R up to date Mi{E§ Table 5 88 173.17 > 173.17 »
WEfE 173.17 i {E Table 5 [ERIFES: 161 Mi{E Table 5 fHELIE »
A4 column » FEUU“No. of flats with excess lead” »
N {6 — Peft i e, ot 3 fogp e 25 WA W — (] {2 TR g I o L (% 7 B 2 3R (5 E — {1
Table 5g » “Comparison of excess lead data of WSD and
HKUST - “fully flushed” vs first draw samples and flat
concentrations”lE » {REt e B 7| » H—E{&IUff " WwsSD/HD" & »
I 520k 2

PIE S R

P UE— (i gk oK 75 [F P (B s B R S0 g 2 1% - (Bl E C

S e — 2L R O B R T AR - (R L — — i o 1 it B (R KRS 2 B K IR
protocol {& flush Weoe WL - Fr A BRI (R EH 73 Z/\ > 8 per
cent Bf sample {RAEEAE - (HA(IRESE S - under HKUST Wi [E -
under HKUST » the “No. of first draw samples should
excess lead”fitaH 92U+t 8 — per cent-—-4&H2MH++
BE e

VB —REWEBHIE + HLBEE (S SRR - BRI — R -
WL o (KR RIRE B A ok

& e

E&E—(EETS » KBZEBH flush 215 EE » 15 R E
bR H 8 per cent BEEEAL > B4 8 per cent f sample (A
2 MHEE - RERHBER /KBRS > SiA 80 20+ tE = - IE—{ER
s BUeEEEE - BIERER/KEME flush IEZRGEHHKEL S
Al e

R R
PRERERLEL

“"The independent sampling data is also consistent with
the information from the Coalition of the Victims of
Contaminated Drinking Water, although details of the

sampling protocol for this set of data are unknown.”

B2 2 B Rl jE RE AR > EuEAE —WEREHEE - ~8
B (& AT RE BN AE R R E2 G 1 > sEAR B AR IR - - IR G RS (et - BI{R IR
-51-

Transcript by DTI Corporation Asia, Limited



BKEHEEHREZRG

g

201642 H 15 H

FRIEERH - (EHSE protocol K5t 2 n] UK BEfE 5 JHEE -
N B IR ZFT g “compare like with like”WRUi » $F 25055 » {RIE
HIZEE protocol ZBELEE » A5 FEEF R AL BI5H 0] DURCF E LRI {AR EEE
B BRI E R SR E R R EE g & & consistent

DB o

& Consistent e

[ : Blf4 stagnate WEAFiT - B0 BHIR /K H 2 R G IR AR & 3 & Y - B[]

e SRR & S Ay > S 2

K:ngo

[ %R 0 4F o BR{E - FRBEESESS 21 . . .

T - B AR take {E break o 0 0 ?
Yl ia R

FfE B take {H 20 minutes ®f break e

& ! Okay °

£ 11 B 26 SpEEIFTIR

FA 11 B 51 SrPRIEHSS

tH RS A\ 40 AT -

K SIS S B R A S A R TEEGE (FBRELA

S IR TR 2 AAY - BAEMNNANEERE (W3 M7 A

B) ) EEEBEMR
e A A 1 [
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[

g

DR o B S AR A R R > VI B 137 H 0 55 21 B e
Pk

: “The complex variation of lead concentration with time

is captured Dby our sampling. Two characteristic
patterns of lead concentration variation with time
were observed. In about 37% of the cases in which lead
was detected, the maximum concentration is observed
in the first draw sample, followed by a monotonic
decrease in the subsequent samples (at t=20, 40, 60,

4

80 sec).

{2 —fE 4 > BEF I Y“monotonic decrease” ?

CRlREg AT AR o BIR—E A -

 Okay * & °

“In other cases (around 63%), the maximum
concentration is detected in the second sample at t=20

sec, followed by a sharp decrease.”

IRERELS | Figure 6 Appendix II» 153 H o

& e

RI(RAR A B o 5 ol i K S 38 5t - - BV AR IR FE > B EE &e st gl T DARN
HRHE B ER A W > — MR RS BIRK > BiRRE R &SR - 55—
AL (ASE 0= > BilfA 20 POURRG (5% > sLREE S L > Bt (R 63
B137 2Lk -

BROEMRMASE 21 Br > mL4E4E -

“"This second pattern ismostly found in flats completed
in or after 2010. The delayed peak concentration is
usually found in flats with higher lead contamination,
and probably reflects the relative location of the lead
sources from the kitchen tap (whether the significant
lead sources are in the meter room, corridor, or inside
the flat) .”
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[

g

R 5 R B A o - o (3 0 SR OB (18 05 2% - i o ] s DR A B A
B (A /K M 2R > FT RE R R AL - BE H 2 - FAR Iy - -y K
bRiE— R 2 1% > BEIRESSME part KE AR EFIKE  REEHF
WA ey 7K St 2 AT DU 21 25 (18 7K e o FE - e DA BT % - - = B2 i gl £ R o
o LG R o WL SN A IR 2R — IR EL AR 2 g o m] AE M nf v
BRIt SR IR S R AR AT RE (R AT MY EE (I WE M — ] solder joint #f
RIE - fRBK?

ST
S

{/
b o
ZIN

DRIMRERAS BRI AR o A5 O o {1 B (E AR R T o (RBRIE A B R

i ?

Pk ATDAMFERER o o f& e

4 o 522 B o

“While general patterns can be discerned, the
sampling also indicates occasional samples that would
not follow any general trend. For example, the lead
concentration of four samples (t=0, 20, 40, 80 sec)
can be below detection, with the sample (t=60 sec)
giving unexpectedly high concentration that may
reveal the picking up of a lead particle in the system.
Such outliers are rare but reflect the complexity of
the problem once lead sources are introduced into the

water supply chain.”

] JEE 50 51 2R 0 T RE - B (R AR SCGEE A R A E R 0 Bk
BE)Z 20~ 40 ©b > GLES&EMZ 80 MWHVTE » PRIZZE&EEHA —
{7 S R A MR EE AT BE (R T1T 1 > 22 AR RIAE pick up
If:—{# lead particle in the system - {H{% » Bl{4 X {40 » H
FHIMEGE ANBEERE - WSRME{E lead particle —ff] system HH[E -
IHEF R 06K 7K 208 0 2 i S R O] » ) 60 F I {iEl sample pick up W -
i 80 FMiE sample {RIERZ pick up FIH - (RERIE ? BhAEEEHE —
i --%ZE &G —(EL peak U » HAMER SCATUE > & > AR IHEE
W B % ] g e R 2
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FE - eefE--Professor REFEE - BIBAM particle » HI{AHEIY

W

lead carbonate » B EMH{EH lead hydroxide FE{R) P 0E H B » HE
W I & i [ — - — (] partial BE/KEH > whereas HA partial
EE/KELST > HORIHELE B > ISR E B ARBEERE R » exactly ?

o IR R iR E - - BRI (E K A - BUAREBEAY "R L 0w Bl A

#h turbulence > turbulent flow-° @i WEEE > {4 —HE
BEAEIEEL - BMARIRE— L] - #IE4 exactly —HEEL » HEFERE
Mo BMERINERES > A T REBLEE - et — (B Z] > BlfH a0 R —{E{RE
FEMAI$L 18 particle » 5K T 0 BE carbonate #F » hydroxides
IF > BLMEUE(ERE o WHINE AL IER - BT AEFIFIEE pick up >
Bl{%(E particle » (EAFE—EIFZ] - AIREE - - IR (G — (B & -
T ERY - Aimm B EA » e &RIER ~ B E R -

D UE{EFREA 1 -
D IHEE pick up WE{H particle °

DA o MHUBE HENE B R R o RIS E (ALK carry WE(E - BT PAEL

RIS R S -F AR K BV — R4 K particle > ...

o e
DT R R T AT 2
D AT -

0kay ' B BHEY - IR{EEE 23 B > “Sincemultiple sample were

taken in each flat,...” »multiple sample F{{6Z&E - —+ ~
PO~ N~ U E{ERLARIRATFERE multiple samples @ {5
Wy

a measure of the lead determination risk can be
given by a mass integrated average lead concentration
of the 5 samples taken - the ‘flat concentration’ is

the concentration measured by the total mass divided

by the total volume collected ...” » UE/E 12 E 3 S 50 H]

HREEH R P (S w5 B 20 3R 0K 2 50 - 2 o ] e B (% 5%

% AR#E/\T > flush 218 - K G— R - RIEST > ATRE
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(iAW —(E 15 0 > I AT DLUR LA a0 43 48 S i 2 AR A 1 - 15 21
SRS E AN (E - ...

PR

-#t over FTAE/K > 450 IBIAIERE S & - MKW S 2 Arad e
EEELEE = R 0 B Y

R R B

P MHUE(EME S > YEf#l flat concentration REMERIREAFIE(% for

SRe—{# study i2tH® - EHGEEHEAEE— study MHE > %
—{[E & A —1{E technique B ?

' {& for WE{H study B » {4 for WE{E study Bt > Bl{&. . .

“Based on the flat concentration, 53.2 per cent and
58.2 per cent of the samples have excess lead
(depending on 2 or 5 samples respectively) as compared

to the 8 per cent for the individual flushed sample.”

U (i Ze it 6 7 table 5 HruE{E -

R R

FroEfE - 173.17 - RAEWEME 161 M table 5 BTV A HEiME
{& column > {45 flat concentration Mi{# - FxWiEEE 173.17
S50 173.17 > UE{EELABIAR revised WEEE table 5 Hhix A Y
BRI " No. of flat with excess lead” » IE{f] excess lead >
R BE FH N m M {E asterisk - HF {4 “Based on flat
concentration 7 BM{&UE{E number of flat with excess lead
B A LA AL (EE - (EBf flat concentration {4
% 109

PR

‘&% o /RIEE asterisk MHE H#LEEYBased on flat concentration

computed from 5 samples” » Ft{&E -~ —+ ~ W+ ~ N+EH /A ?

D IR o

: “For Un Chau Estate Phase 2 and 4 and Lower Ngau Tak
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Kok ... the flat concentration is obtained from the

2 samples for which lead concentrations are measured.”

e {1 5 % 25 [B] 3 0 +- 2
B4 IE o

fif : “Ifall flat concentrations are computed from 2 samples,
the number of flats with excess lead”Fi®@{4 52.5°9

ke

i BI{&REE IR0 SR o Sk ES > i A FE (& column M{E > 58.3 per
cent [F&EE > fRA]LLE 52.8 per cent bracket using two

samples ?
itk
R 2SS W sample 5t 52.8 per cent?
E Rtk
M P S E R 7
%k

i - R H A sample » BRIETTNEIEFTEA T HBE sample 2
gk s B {4 58.3 per cent 14 flat concentration #HfE 9

&Rtk

M MR IR g --GE AT EE S M sample WH{EEE SRR - TZ
&% ITM Phase 2 and 4 [AHEA40EA T (B HERI(E sample ?

CEIRE S PR Sl 1N B S N GRS S I R S L e ]
Government Lab [F] Ml A S (&5 K6 & b = 4 A (6 & IR LR
R (50 2 o e sy % A (] 22 3 X R AR DU -] sample » M gEED {5 - -1
e w] DUAUES > Bl A . . .

RIS IS IS
& ...prioritye
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[

PG o BRI AR By e WA {1 = 10 A 0 1 R ] 2

BARN RS ER L ?

PER S BRE -

AR ARE A AR BRIl sample B 7

N

P {HAME{E range AL+ % per cent > Ug(E R ?

N

DO A BE - - B O i S O8O BEUZ KR EE - BE IR S S WA E flat

concentration » BJ{% 55 {E 0 &R BEEE - AH BE B 5 /K %5 52 e (]
methodology » Blf4 flush IE Z{&EL » HAEE - REGESGL
2o KBEMEHR 8 per cent  WHRG flush IE 2% > BEAME(E
methodology LA —(RELIN 1% per cent > WIS IFHEHTHIT /KEE
sample HE > B FH W E A EEEI{% number of flat B} flat
concentration i » (L E® flat being sample BZFLL »
H I+ % {# per cent o Bl # & - 1K & & 15 % — %
significant » B{Z%& KRELE R - HRBREF - 5oy LG 2

PR INABE®RE - KR G--AERMA — [ I (E

investigation » HE FHI (&M B sampling #] DL B 5] {E
maximum lead exposure ’ Hlf4 maximum lead exposure °
ieffl full flushed sample FLODAGEA{RIKEE exposure » IHE
ﬁﬁﬂf%ﬂﬂﬁl{l?/aﬁdn‘{%—{l . (R ) in between » HI{&({#
mean Bf exposure %E':'%’fg EW/%{I mean exposure ° {H &P
BT A& PR Ry BB — — 32 B2 {1 5 1 5 % A B (18 5 7K 2 815 (18 — - Bl (& o] {18 52 - -
{E#i[& > i extent of contamination - I FRMHIE{#E 514 AT DLEE
focus Iz maximum » B /K(EBH — 73 # 2 /\ il second > —~ Z7p
gEIAE - 0 (& B0 & Sl maximum lead exposure MELERA -

i o IR{FEEE 24 Bf > “The average of the flat concentrations

of randomly selected upper, middle and lower floors
gives a ‘building concentration’ .”WE{E{&SIM—{EHE & -
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ke
R IR BRORE WL = {18 B e R R AR 7
ke

D R AREE IR E BB R B HE flat concentration > HifE flat

concentration E&{G—(E Fa{E® ?

Pk
ARRE—BROR s T = B A R E P 2 — B

I 5t 50 —{#E 0% building concentration ...

' Building > {4 > 14 > building 1% -

Do BIREE BB E L (RS > (RIS AR R AE (A — (i S B (i e Bl

U o BB > SRR A S BRSBTS AR K O
exposure {&E[EH KA - B ?

L UE ¥

“"The lead contamination of a building can be classified
as follows: Class 1 —--the building concentration and

all sample concentrations are less than 10 micrograms
per litre ...”Rlfk class 1 BB  HINEGRE NE flat
concentration FTHAKE » RN AT HE4E 2

SR R R BIGRATEETERE - /T8 sample > K > B {Hf 7FifH

sample HPZERE o

I EEWEATAEE flat concentration HPIEEAEREEE - HIEE B

Z it building concentration HIIEE B » $ilE 2

DR > exactly REMAIFEEEE -

‘{4 #F - Class 2 §ff4a“the building concentration is less

than 10 micrograms per litre but with at least one
sample greater than 10 micrograms per litre ...”"0g{#

LRI B et Al RE A - - = AR A R A — B R E A R
(AR - B {555 = (E R e R R T B AR > 405 = (0 i e s
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it building concentration HiBfE ?

R R
oAl RE R — {8 e B B W AR o B (R EE = R SPEE 2

% > T B U O A8 MU SR e BB OR B > WA (E 4K T SRR e - Bhf&
Ff LA { building concentration F{®{4{&Ki#® 10 micrograms °
e {18 sl U 0 B — 4 e el Py b 18R

R R (R

: “Class 3 -- the building concentration is greater than

10 micrograms per litre” » IE{f building concentration
is greater than 10 microgram per litre HEHHIF%HE
HIREME » FIRER=--FREfR b~ s TEBEEAE - AR B s TN
sample #HEME > I building —E®EIE - HE&A iR E P —(E
sample > FIRERA THECE FREIECE &K » A —{E sample HE AL
R AR B LAt o W {8 T RE AT Z5 o THHE (& E S H R — (B ok gt e
T L E R F R REE & (# concentration HREEIEAL - (K [EIE[H
B AHUEE T EE ?

P =l PR A o EEE A > e (E T AE PERLA o BRI AT IR EESE E E -

Blfseh class 2 WA{ERL G AHEEEI > Hik class 3 —fEAELEL
B --FE#Y lead contaminated: 14 o

tClass 3 FELE--BIh— MR > BB A= B&HE - fo

NEE RN - e ERBERRAE ?

P E R EERE S o BERES -

D Okay ° H M HH — Hf o i & PR 9 By - /XA (1 table 6 ° appendix

III > Hifh 161 H - IE{EEEZE 161 H - UE(E table o6 HifaAHRNKME
1) sample 3 HBEFLER o IR REFAH — KYEWE &7
class 3 building > EE4IEE Choi Tak ~ F/8FE ~ /KR HAMEIY » ...

{Et

LR Y o

c

DL KERBEA—E class 1 building b BIERI R KRG (o 4HH S

ERA—HKEEHGEWEA GEEE - [H G 28 - BERIREE

BIENRLAGHEEFTHZERN 2 AE » AT > B AEIRAIR

class 2 ~class 3 classification BHE - MHATDI/K B IR e
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HEFE{AA class 1fbuilding H{&HL ST class 2 JRENST class
3 o

ko ke
DO RE—BREEE o IRARJERME R R & B HEEZ T > 3l contrast

IR N EMHE o 250 ~ GRRE ~ BREE ~ 28 ~ e ~ VUHAEI B
Bg > WE 7S {EERELH K B shaded HEAE -

: Shaded I {E -
e 7S E T IR E AR KBS B B SR B By 2 s B E R 0 okay o
MR R

DR S TP B AR B H B B - - BIARUE S EE AR ST class 1~ 47 class

2> WEAREEHEEG T - N REWN class 3 MHLE - BT (o s v ) oK
2 E# class 3 B o RI{RE R A R GRERR S - Wia=E
BT {5l o 15 L PR B K [ AR U Al P 4 -

ko R
DU REL AR - - R IROK e B R IR R ?
bR A P i e {18 28 17 MR R A sk (AP B B K 55 3 D i — 2 BIMARE(E - -

H EWE /N ZE & 5t 4 H lead contamination - Et #F
significantly lead contamination > IHIE{H. ..

bR ZER - GRKRE - RPE - 58 T .
B - () R SRR AR - HIE - 558 - oM. ..
L EE T

Do R VUSH ~ REHS o ERRNURAE o IR S (E A RS o AL (R

R R o BRI (E 4 [ 5 - Wby O SR e Ak M -

CAF o BREMTEEE 0 AR A class 3 building > HRI{AEERUE

R T R S 2 D e 0 AR > I RS DL AT R B o R R U s 25 5% g ] iy
2 E 14 class 3 building: ] class 177 class 2 ° {K
B IBEHE 11 38 » Bl&Z50 LE i Yee Ming o
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itk
i (BE&f% > (EA —1{fl class 3 building » {EF] class 1 fj class

2> WH{EHLARAE class 3 MHEAGRERIR T REEE ?

b DA Ry 1 B {18 17 D s e e R o e B et g B (5 A (DU Bl B - Bl

FEFEE - HEF A fEER - A EE A A GRS > # (R
below detection o (H{RME—FLH —(EEE ARG AN TP EEE - FiE
PR -~ 150 micrograms per litre  HIAHEIEGERESE -
LI DL EE B e T Bt S RIS I BB DL PIH R GF S HE - BHRZER
e 7S TP E A — 8 47 - - bh i = R AR R o U R Ry — {18 S5 3 52 222 1) o {[&]
flat concentration Ft # & > g — {# -- g {# flat
concentration Fi 17 » Blf&H —{f--F—({EE L > sk ={E AL >
F—{E A -

! R4 building concentration & ?
:Flat concentration e
: Okay ’ okay -

: Flat concentration® flat concentration » FRLI{E{&REE —-

BT Bt (%15 —1{& > —{# number of concentration M o IHIR
15 B {7 2 e 551 UE {181 A % — — BRI WE {8 k7 — (47 Al R AR 0 - Fese R iR
HHHEE - BGREAGEEERE - faHB IR IED RS - 8T A E s
A HEAVUEE below detection o BIMATLH——FT LAVE (& WL 7R &
st B A 15 00 - A PRI 2 A - B (R YE i o] B8 7 ZE A I —BF -

a5 SR S
AE R AR R IR o L (D0 FE b A BRI (B I A i 4 (DL — B A AN RO R

JE\f

b A ARV B — 66 o {181 J5= 4 o {18 8t > IR BB B IR T 2R T AT V1o 28 173 . 4

H o

17379
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DR B TEME R R IRE > wE R R - B &S 1 g g (e B -
R R

D RELEE 0 BJEMEE YAL1Ll 14 samples in 3 flats of the building

are below detection ...” > 315 {RMAREKE F ~ &~ N =14
B FEEBEA S AE o HSEE A+ A EEA -

& o
D ALE R AR ELEE A T IUE AR A ER A below ?
R R R

D FEEEA —{l sample at t=/Nt# at high concentration » I

R EE] > fi{E Yee Yan House WiE > SRR EFIMGEEE S 2
HAE > BEEESGEME unit BEEEEE S0 &GBE - Bk EE
0.1 {ROURIEENF » HE]?

ko R R BLERIEE R R R
PALEWEMEE - 0.15 M
SRR R

DU WRRE LA B URIEE R o BE ST ATl (5 - — b 0B o O i e S

Bt B RO 5+ SEARR AT

R R
DI E —fE - - e —{E - BT RS EI R E AR > B AR RS

W > g = e B K B % building concentration ?

R R
PO FT ABRAR N R UE BRI o B{& P DLORIE (505 (A 5 B E EE - IR S B 1 {1

BEHR derive HIR ?

R R

I EESRREEMRHH(4 100 per cent class 3 building » {HAGUE(E

class 3 building [FARMRIE {EFF RIREF S 2 T > fEEIEIE class 3
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E o fRELLEE 2

RN R

D HA A EE R class —-RIRfTE ?

D HA AR S A o BB E G —EE R R ER RIS - FhlE -
PR (E B AL E A —(E measurement il ?

g I o

bk B IR SR AT WE (1 7] RE fA — (&8 L e — 1 . . .

RIS R

PEA S —EFE  ERIRAE

4 o

P --AT AgE R —fE singularity > BEH —{EELEEE quirky — &

occurrence * {&BRIF ?

SRR R

PR DUARIN B o AU REE R IR R > B H ¥ EfR class 3 A

— AL > BIARIREE RS e AR AREE R/ —EEW - B{AAEYE
{15 1 355 #th K DR e B 2

Do MRS o R o B E b A B R AL R

DA e UHORER (LG o L (R AL RED [F) S A BE Ay O SR RIS ARBH A RS

HEEMEWH A class 3 building BEFLE ?

e
P AR IRAEEEECT - SRR N E shaded WEWAYERL A class 3 fRBK

H class 3 i—E&RUEETFERE - AEEH - HE L/ - BUHEIR
FRUE > SRR Ry A i B E & & —(f measurement #i & if - (HAR4LL
By [E] HE AR D A T A WO BR[E1HE = BRI class 3 Bf building e

DAF e
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DI REER R B AR Wl 8 shaded WefE » colour WE{E - gEHI{A

HE RS BRZI59 2

P AREOIRERE A N HE{EAW--E A building > B4l

Kwai Yuet - W{E{%AH %025 - Bl (%0 88 B0 (8 B b 4 bh i A5 ¥
4 o BHREMEAE(E building {EJE R —B o EALE) > TH /R [ (E
class 3 —ff class 2 building > IHEEYIEEZEEEA NELEL 2 [H
3 BIERMIE - &AW building class 2 - HEIAGEE{ES --H
HBELIE A E BT o] DL — i s > Bl R E R —E 2T > fegam
building F]REFLAE SIS - wo(E e bh s d - BIIE 0 o B iy S -
Pt DL Bt 8L 0 73 25 8 - — BIMAR IR B7 40 B A group BI{ATHE S /< (E 2
U8 A 0 B AE S8 - (EAEERERIEE house L E g E AL E(E
B (& U3 2 > A 25 Bef

R DA EE o BRI R BRI e AR > SRR - O BREMEEE o 4l

LB BRI - B IR i e (i - EEan 22 e A - BRag il RS I
F7SBIEES - NEREN R class 3 UE o Bl (EdGhRatirs - BlhE
5 2 B A o WE K (o

Sy
SNV UL & e
4 o

AR BN E A S AT B AL R B AR B A TR o (RAT 8 o (R YR (A [

building concentration (REBIEIE » (H{EGH W KE WIEANE » B
DAAR 18 FO R R > s O A5 56 — — BV A% 0% el 12 Bl TR 5 5 > g O £ P R RBRE
#he o BlAReESRENHEG . .. (BERE) D/ mrmE A DA 5 2

C ko R ATLAHER
DN — R AARTEREERE T st AR IREEE 173.3173.2173. 1

e FEE —FERER - MHREE-- Q- hfEAE —HEENQ L -

N
DEEYD 17301 A% Q0 QME{E{A flow rate o

PR
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[

[

DN B EENLE HI{R flow rate > millilitres per second:

WE(E (% (& flow rate o

Pk
DIHER(E £=0 ~ £=20 > FR{EFIF] £=80 - WHER AL HRE 08 > ¥

Ui 2

! Concentration ° fR{E“Flat concentration”#ff4 average &

B » IE{4 average of WHEE 8= » M14E{4 mass over volume °
IR{EYFirst draw 1 litre”lf concentration “First draw
1 litre concentration”B[J{&IE ;& ?

: “First draw 1 litre” » REF%W sampling MyfEAE > HIZE

“First draw 1 litre” » Z{I8J{4 EU Mi{& guideline B & --
Bl{& (R E [5] 8 stagnation HE[ & » F % # {4 first-draw 1
litre > BMARVE(EPLF (R —1{E o MBI sampling BERF % - K Rk
F PR & 5 —- [5) #8 fE R K > 8L B (% 058 0] 58 & [ sample
first-draw 1 litre > H{RERFDAFREE . ..

Hlf4 first-draw 1 litre {REEHIE B A 1+ FPEER 2 (AU +F0
MEAE( » %05 & 1 litre ?

CURUESD o RIEH] > {& -
D MR B IR E{E first draw 1 litre?

DU E R AT R ER I t=0 [EIHE t=20 o {ERE RS L > B0 R ER

U7 B VEE - — 3R O DB O 2 T IR S Y BRI, o DR R R R IR 0 TR
AT DA 117, 197 B i S B A% R R 7K s - (R 7, 1 S — — R s Bt 7 — {18
& BRI E B I EE £111 1 litre » R R FIE(ERFRT > 3K
WL KIE t=0 [F t=20 » FEL A LGS » base on Wil point -
Rl E G TP 2R BM&EL £111 1 1litre o AT DARI{AHA A EE
o IE(f] first-draw 1 litre WEPHG(EZ B 455 what 1 f we
had --B{&a1R B e el & B4 collect #E 1 litre - M
{18 72 P = Bl o U WE A - — Tt T 22 8 B8 wh o] AN 4 o] SR 5 &
I BIHRIH B R .

B IE | % — & measurement » Ug i {(h— 1 am - — (6w 2
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B {4 — {] direct measurement ° {H {4 HH M {f direct

measurement ®f interpretation °

ko BB > B8 - BARIRER --IREE flow rate Hi A LAAIE T 2%

M > i 1 litre > WE{E {Rat HigREiHE 2

R R
1 UE‘%JEAU)E‘ 1 litre /KEH » i EIR--{K extrapolate EHA %

% ¢ > U UE {E R %t {4 base on at two point in lead
concentration?

SR R
DI AT HE R L AR E A — - SR 7R FH e 5 A 2w DA 2 R g ET DA

(g ] P

: Interpret -- linear interpretation-

PR HER O RBREF o REE Y

PEH&  H& -

PES W 5o i I EI (R A ME 0 B (E N infant weekly intake

(micrograms per week)” » UFfUR(E (% 8L % ot R IR IE

DU 1B L (A 1 OB {18 - — B P P R Y BORE > gl (R sy - - B A iR & H EE 4D

i take 0.75 {E litre of water - [ifia%--Blf5fREE > Ved &
-—Fe ot sEHl {4 maximum exposure » IHFEE{R first-draw 1
litre > BMAIHELES IHIE 0. 75 (& 1itre Si{&HHIE(E first-draw
1 litre EMREE > I EE O] UG EHES H 825 85 AR » AT DLEAAHET »
N BB HEIE(H first-draw 1 litre concentration e

If B { it e (8 BB BR{REHUE(E 1 litre consume BI{4H 0.75
{E 1itre - HHBRPRHEKIE(EH %2 8 - IR --— (@@ Rt - i
g —- B0 & — (f & PN UEEH first-draw 1 litre [
concentration HtH]LUfiEH{E BB FAF{EIGHME intake o M BLERMT
i > N FTAM guideline HIHE - FBfELES > #i{k guideline >
provisional guideline value > #\&A —(EEAE G AR E R —E
BB — &l 1S L o] LUEET R (& 508k intake o
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Pt LB A Fe it 22 15 e {6 (7 — (B b o B REmEEL g - BRI RN E
4l flat concentration: §f flat concentration {&—{&ELLER
TR g b > UEA{[E FE B BT DAEME - -B{AM guideline {R--RI{AIE
& EbEs - Bl —EEE RS REE e g o Bl{5 - - BI{R 550 9% 5 5B
g6 BMAREARIGIEE B T - Bl E = = A - B G It - -
KEZEAATT AL EREH A —(E reference point » H—{#F%E
EHIRELET

5 WY - AI{AHE M E G - (5 R R T 13 Wi v By 35 28 2 (i
micrograms per litre > HH & (Et —dwiost H® - EE
starting point #i(RIR{EREA —{# BB - EFIRE L L E2HR(ES
AE > HELET Fat Matat iM% > 10 micrograms per litre MH£ 7

A
DU REE A (E R ARS derive M (ARG —(E BB AIR{E—{H

SRS » % n DER& S B4 4 > 80& e 2T &k
M > AT DR MEM) £lat concentration WEM) » {REE(LFE[E
EE g AT DALE s 2 Wt 5 5 > i EE e DALLERE] 2

R R

D IRYE(E infant weekly intake ERWEEGER - WL{RIE(E BB &M

GREr K E 4K H first draw ?

g R BIGR—fE R

R (E BRE R R R EX(EAKH first draw > fRBREF ?

R R

bRRAE S — B T R E S > SR EE o RO RS — B - - B A

WEAR S » BB R ([ reference M - 24 FF > 137 H » “Out of
the 43 buildings sampled, 18 buildings are of class
2 or above, while 9 buildings are considered class 1.
The remaining 25 buildings are considered

significantly lead contaminated.” U {5t (% 58 5% i {E = &
JEE I F55 P i EFE RS - B &R 2R R E -

R R
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] : 138 H »

A\Y

(ii) Cause of excess lead” » “The detailed data for the
three representative vacant flats to the sources of
lead in the water supply chain of the flats. The
sampling shows significant lead concentrations
measured at the water position as well as at the
location of first entry to the flat. This means most
of the lead contamination comes in the pipe network
in the meter room, and along the corridor leading
to the flat.”

B B > i R RAR(E R P52 i &K FE 215 4 = e - 1
R EE 5 A 21 25 DK 5k o 0l AC ek e st L 2 e — W 2 S R B (A 0 oy > B
IR ECE M - IR REET R AR > ERNE RE T %
e o AR A HGE R A E W — AR E - JREL R A WS S
IR > R {18 I (5 M WA (1 R 0 - - B (R ER SN IR e o 55 F S IR S
& fukeF 2

E ke

A : {% - EAME "Table 7, Appendix ITI” - MUEEEERZ (R W) BRI -
“Table 7 Appendix III” > itk 162 H - Fi{%0E 5T Fe 0 25 EE o

&Rtk

[ 0 & WBHVESL o 4Fug o I R B O 4 A R R AR 0 “This is

consistent ...” --%5 25 E o

“"This is consistent with the significant measured lead
deposits and leaching rates found in the meters, valves,
elbows and pipe joints reported by the WSD task force.”

W] 38R (% 0 5 | FH 39l (5 705 2 W {18 = i {18 B 2 e o e s 2
E o ke

[ - off ] 2 BT > e SRR A R W L E (A EL (AR AR B KR - W E B AR D)
fe: O O 0 P L R AR 25> BIRBR(E ML - - & Se(E S & & (7] HE R HH il
(= 2
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: “Figure 7 in Appendix II shows the measured lead

deposits in the water supply chain of Luen Yat House.
While it is difficult to extrapolate the lead deposits
measured on pipe sections of 0.2 m length, it is clear
that the elbows and joints contribute significantly
to the lead contamination. Flow recirculation patterns
around a 90 degree pipe bend will also favour lead

accumulation in isolated pockets.”

Figure 7 gtk 154 H > 154 H - Wg gk % - - A RWe (& H—(E F1
THRIEREZ (& > We(E Rk Bl R 2 B S A — % > - — {8 segment
B[ R

RGN fall ap

ORI 3 2 T REIG (53E unit-specific  EEHE N HE W 8

o BB AZDRERS - DREk 5 B > BIR(0E[E - - K 2ERR - e
o PRERVEIEFBEEAL - WHE— (S5 AL > 5 #0000 b v (i
A > RS FHERE s o M (E rate  (RURIEERM - DAIRIEEEE
fig 7

g R R EARMRE R o BIGREARE M. ..
HMETNEAEELD ?

O = XA

D —E B > okay o fh fT8E o RN A THMHE (% flat EH > okay >

okay e

ke
CEARBIMREAR £ B R et B BB AL - (B i B A KR

EMEKFEEH meter BALG > —EEITEIEYE(EBEAL - FEKE BT
U [EEEEE (L - FTA potentially &$iMifr - (BERE KM ?

R R

IMH B (%15 HH I R (4 U [ Mg 417 Fe8 HH B 815 40 A IE [E]E concentration »
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nf AT DAOR REA o (E B - 38 52 E A i % fAsh deposit M -
Bt 2 H IR R (% elbow -

‘{4 > elbow e

D EfE Rk mass deposit - WefE {58 I > e (5 (A6 K R > g (i

LA AR . . .

PR

PREHRE > NRBA—-WESEE T > HELEGRSHEKS N7
R R

DU ER M B o L e K R IR R . . .

DR REL R

B o (RBREF 2

@\
@\

PO B BRI B A A DR WU (5 A K S T L R 8 A PR BT E]

HR o [ R LR IR B o K 5 [H] AH G IERRE (% > (RDKREEF 2

g e HCE E S (e 5 BH (e ol (i R K B EM%E@“E{ flat Wi

supply chain J& » 5t B[{& (& B 3 5 it &1 5 Ve Y BC (4 B2 > 5 ny 15 8g
dePOSlt AR KI5 # AR joints & o EU{%I%@W st BHWE A%
W > K43 EM%R joint o

L% (E piping £ SUER % section  HRHE % - [A R
R RE  IRIEF - -THDREI AR FE M 0.2 il metres> % section
F& > TH I pE 2% extrapolation > MEMYEESTIH#E o MH{H {5 i nfy
BE B R - - SR A (E elbow > BAMENIE AT » SRR J= 4
R R E RS AT 2 > JRER R (E report AL UEN - S FLiF
e

I 55k 7R B0 2618 S R > —{1E BII&R R R 2 > BIM&R 0] DLEE IS K% 8 o
2%l workmanship o 552 » JREMER BEMEAREEBRT - SiE
favours W] accumulation » WEWIEE{T - FRDLEMAEE & » KA
T R AR (E - - B A FVE(E data » B[4 oW (s BEEs - i El{&
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W

BT Joints » B4 elbow ~ M) tee MHMY » 5t — (E4 2 441 -
4T 25 81 -

M 7RED ] B FR B A Y vacant flat WY sample JREVEHE] > HH{E
meter room FEIH AR A HHAFFEAN o U EI R T SRR R 2 SO
HEh (i — 20t - BRE I Fent B Sg i - DLF- (5] 22 BH _E S B Ve (& 24
BRI S o 0 554Nt ol (E 5T B R 554 —J7 1 - Bl AR BER
—{[& check IHEE o

U o BN —E 5 Hif4 as a matter of interest » EUKEENEE

[ $HEL AR /K e e il 2 e DR R\ B 7 DR 3 1) AR AE S I I 2

PIEUK --N B EUKG S o I P AEOK R (KA

ko AREGHEEREZ WS . . .

N

R

CCEE O B

PREHY o BTDAVETE BBt RETT o Fomt 2 % - - RIAR YA K -
PR ?
DIE o

D26 B

“Based on the measured leaching rate and maximum

”

stagnation concentrations reported ...

MEMY maximum stagnation concentration |6 measured
leaching rate GFt{4{fl task force EHBE?

T

. the lead concentration at the kitchen tap both
during stagnation and after the tap is turned on can
be estimated by the CFD model.”

WE & WL uE ST Fe M A 25 15 ER[EHHE 16 B BIM{ARES 135 HEMFT
SEEE CEFD model @ BE{AR input —FEMf A% > configuration »
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flow rate  [FHFL(REHCILBEFTEEEL leaching rate [E]HH HH{E
equilibrium M{{ concentration input WE%EZE » LA LLETE]
s HTHMEIME({E lead concentration I -

“Both during stagnation and after turned on” ° R
FHEESE 26 BFEEVUfT » “Considering the limited data and
complexity of the problem, the predictions of the
calibrated model are in reasonable agreement with the
WSD data. This provides an indirect confirmation of
the detailed stagnation lead concentration and

leaching rate measurement made by WSD.”

RUAFE LA (# reference » Fifh appendix II B figure 8
M R G i R e — e appendix II M} figure 8 FE{4EE 155 H »
155« WEE LA W E % - EHEME({EFL (% stagnation test - Hl{%
stagnation Z{&WEfHat > HEEE LEEHBELER - T HR
flushing test o A stagnation H{4 stagnation Z{&WE4E
S NH flushing Hifs flush IE Z B EREER - EHMARTHE
et BRI {E prediction » RIMERIR AMEE RS X » 5t RELT B HEE
Z AR - o (& B R (R R stagnation fFARIMY » ME{E 2 & & & AT
15 o o O ARG R R B PR BB R4S S o (RPREF 2

& e

DR Rk R R AR > BRI (E E 4% > HIfA prediction

[ S —RE B - o Y 2 €0 — RE IR fRE ( 7

DE e BRI R EiEE FHYE(E stagnation test BEACAE > Bll{k

Figd calibration i calibration BEI{&EEF MM model My 28
HRE A P EE > R R IR — (I - - BM& B 0 8 & 5 IR BC (A& B A
PRIEEEC (R o M AT DAL B0k 2 1% - K REFE(MH{E stagnation test -
B o v 0 (5] W » BIMERIRE K IEAD - B — - E s e ~ = 8
BH ~ H{E T > B R P B KRB AR > tHEEEI{% stagnation » &
(& 7K BEUE AL o U B AR L B A% 55 ik 8 /K S A iy 8 5 2 fe fe R e > I
BT % 55 71 #00 if {18 08 FE N B 52 00 > I Bl % 888 0 0 Hef UE {2 Wt e 1) o] {1
prediction » BM&(E CFD {5 B & H R [EE S gt AH & — 2L -

I & ARIREREEE H A AW scatter FufiI - BIRE AW 2
= NRE & --F—(E B AL A EE - &8 - 1H AT DAk Bl (i 52
e i Wtk — 1 263 (CR LR - M calibrate > BIfARCAENE Y
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[

[

[

& > UL test BRHEE(H £lushing » WL T a8 & L PR 48 e (i
SR POt ABUE(E flushing @ MHEEEGEVE(E £flushing > & 2R
GEERGET —o@EE 0 - RTHE - T 0 EE—(EAKR - 1
B R E6 0 (- FE 2P HEAEMS A {ARHE trend > HifA
KR 25 FE B [ P = (IS £ rend > BIMABELEE — 20 8 B4 B EI 4T
& > M —2 -

M B ) 56 B > R B S E iy Pt > BI& S I Pk
B - - ERCREE ] equilibrium concentration FERSAENL
Z 1% FWET R flushing test FLEMEEIRE XY & > HEI{A
B Bt B A MR Ve R W o O UE (& 08 B (R 25 0 - BIAR IR R By F - -
SRR R DB et 5 VSR - (BRI E CMEdE > figure 9 ERHE]
B E — W o AR Bt EEEE -

FREFER R 58 (% figure 8 FR{RSEIHEL S U (E Bk 2 1H o Bk —
E 2= B EEEAL > EEHFRA(E task force Mt —{EHIE ?

SR R (R

N R REME stagnation 44 HE #5H - 5wt 5 E 47T A (EBEEE AL >
Se BT DL stagnation B %t {E#TE > UE(EFLAE task force &
HI SR EEBE (25 > L R e WE — {18 1F R — I8 - — A W e & MR K - o st By DAL
{REfiEE CFD model HtfkFVEE — (B B L 5L 1F Ky — (B ¥ L -

DaRE o —EELES

—{EElEE o R o 7788 o MHEREIREIS] figure 9 REWHE - HLED
(R BIR DU > A 28 RIS (5 FH /K52 task force JE Al HHREL
—(EZE BB > BB A —(E K EIE AR BIARIE A —(E K
% task force R{tFIRBERERL - UE(E w4 H R KB C et — (&

unit ?

‘1% 0 (%l vacant flat o
» ¥4 —1# vacant flat ?
! Vacant flat e

PRIMGREE 8 A 9 BV AL R —{ vacant flat ZEE il LK

= [T IR f R > RN 8 Fi{R task force HEE—{# vacant
flat ?
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28.

MR\

&
P Figure 9 FUARIKSIMERE—(E vacant flat ?
&

DAF o BRAEFRIEE FE LA 27 B -

“By adopting lead source strengths within the range
of the WSD measurements, the CFD simulation of lead
concentrations at the kitchen tap are consistent with

”

our Own measurements.

Our own measurement FL{ATESCFRELEME{E figure 9 » WE{EEL
HAHFERK E Sk E 2= B 5B A7 2 | g KR > JRENRE CED
predict HBEWHINEEGAY) & ?

PR

...For the vacant flats, it seems that for both 4-hour
and 18-hour stagnation periods the lead concentration
drops to below 10 micrograms per litre levels in about
30 seconds. As noted above, in lead contaminated flats,
occasional outliers of lead concentration are still

possible.

Based on a holistic assessment of the collective WSD
and HKUST data, and the CFD modelling, it seems that
the main cause of the excess lead found in drinking
water of PRH estates is due to the leaching of
significant lead deposits in the pipe Jjoints and
fittings. From the soldering demonstration by a
plumbing expert of the Construction Industry Council
and the WSD data, it is clear that lead soldering
material can be introduced into the pipe joints due
to over use of lead solder and/or poor workmanship.
Whether the lead deposits are greater along the pipe
length (due to shearing off and sedimentation of lead
solder deposits and/or electrochemical reactions of
copper alloys with the water) or at the pipe joints
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is of secondary importance. In any case, the measured
leaching rates are —consistent with the 1lead

concentration measured at the tap.”

(iii) Review of Findings of the WSD Task Force Reports

29.

30.

. /8
T =1

Overall the Water Supplies Department and the
Government Laboratory have carried out a thorough and
substantial investigation within the time and other
constraints. In particular, the dismantling and
chemical analysis of the key components of the water
supply chains of three representative flats was a
sensible and practical step. Although only three
representative flats were selected, the examination
of the 134 pipe components and fittings yielded very

useful information.

The direct measurements on the lead content and
leaching rate of pipe sections, Jjoints (elbows,
sockets, tees) and fittings (meter, valves, tapes)
provided valuable data to unravel the causes of excess
lead. There is great wvariability (one to two orders
of magnitude) in the measured leached lead mass from
the pipe and joints and fittings. The total leached
mass from the fittings are similar for the three
locations. Given the mass of lead deposited in the
components of the water supply chain it can be roughly
estimated that it could take as long as 5-10 years for
most of the lead mass to be leached into the water,
especially for the pipe joints. This is consistent with
the present finding that the estates completed in or
before 2010 have generally a lower lead

concentration.”

NEE A #H R G4 RE N great variability in the measured
leach lead mass from the pipes and joints and the

fittings o W H AR IRES — BF — Wy 8  WME IR — 86 c19. 1
C19.1> tab 104 % 9889 K » 9889 H -

y [H

>El\\gj:
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g

TRUE L R B (% sum —-UE{EFH--58—5% 7t > "E(EHL% summary
of lead leaching tests  {REE—WBE%/D/D > 5%/ o fR F Z 0
UEfY A B (% o o O e T B A (BN R I A -

ke
PEREIR R BN A HALEEE - B ZEEE > AWk 0 £5] 160 F

5t % copper alloy 10.3 » AWfHEWEE 3.7 Ay 0 & 13.7 »
AJIEFDLf#ERE— TUE— » solder joint {4 1.4 £%]639.8 > {i
range LK o /R O] 0E O] DLEE — 5% Bl{Z e — {18 {5 05 MY 0 S (4 - [5]38
TEs WA 825 5% 5 5 (% e e 1y 2

% 0 BIAIE(E {4 leaching test > Elf4{Ef4 leach ...
PR (R (E S leaching test B > DI/RUEEELfE ?
FIEE B KB E - KEE -

: {il Task Force fimg ?

! Task Force °

' {4 > Task Force ffl > 14 -

: % - Bf#UBME lead leaching micrograms &t f% - PU(ESFEMN

leach HREESNELE & - {E mass o HHATDABIGR A SREEE] > BI{Z0HE
FLEh(E solder joint > HEMIE--HI{&(E variability FK »
REE 1~ 2 RENHZ - HEGEE = 4% - B2 BEi i o of
Bl{&{E variability A > IHIR. ..

D —{E i % —1{E order of magnitude ?
D > 1 o B4 10 ~ 100 -

FRTRL 1.4 2F] 639. 8 BURIRVERI(E order ?
R B AR o W E B E R

D HUE{E §E 4 BN{%R demonstrate WERIAZE 30 ERMH{E point > Fifk

“There is great variability in the measured leached
lead mass from the pipe and joints and fittings.”

Fitting 5f one order of magnitude ?
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ARG
DUREE BRI R o BEEBASCMARR o (& fitting H{H one order of

magnitude WHIEE HE| > sorry ?

Bl&. ..

P 9889 M H -

C R

1 9889 MHEH - R -

A

! “For one order of magnitude” {44 ?

! ¥if4 for one order of magnitude » 5 2 fitting BLAREL

WK - 0 valves - WREPT - M tap o HEAIREEE S HE  BEE
HIE 0 B0 3.7 BEFH - -

D37 WE(E S > 15— (EH sampled Uk > MHIH{E % E variation

B {5 ME ] . .

D g BI{R(E fitting R fitting B E fERERKER ~ /K -

Sl bizg =

PRIMAREANEE 0 2 13,7 WA - SRR --MH2E {8 order ?

: —f& order of magnitude -

P i B WA E AL o fARBREF ?

S A

P B 194 B A — A B = ?

PR R

PR E W order of magnitude o {RIHBEEEEE > (RIKIREE ?

Do HEEEE > (R e
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[

Okay’ 15 AN —{EBLHROE T B B B 7K #5 58 - - sorry’ Task Force
BEER 4 > BEEMEIYAnnex 2.5”7 » JK¥ = Task Force BE#R4: o Felitr
WERE KBS B8 Task Force iR > A1 650 > (EMf“Annex 2.5” »
758 > 758 o BE4IEE 757 ~ 758 IHEE > UE{E “Annex 2.57 > H 50 ?

“fRo2.50 fhe

Pk 2.5 o IHIBEEHLARIARSIERE > giic iR A2l H2 ~ B3 ~ HA IHE

5 — RHERE elbow MER > RERE 0. 15 AN =15 - Mg
—EREEE - BI&EE 2 - - B& 0] DUEUR B iy g i 2

PR EUE L BUR B s > 55— 0 MAMA(E variability > BI{RIH

{i&l o] DA -~ 5] — W o] DL - - BI{&fE deposit T LAZE--Hl{4H —EKiEE
B BRI copper —-EYEA] > ZE4 elbow > HAl elbow » K
RO AR > BE— > FRAHEIIRGE > R EKWELTT U deposit W -
BFAR—H --E AR Y42 ~ Y5 IHFAHIEEN) deposit » FA gLl
{4 0.01 0f -

PR oo IREERS 758 H o &K AR ?
Pk 758 {5k > 758 o BIfAR{R 758 MA{EE
A% o

I EE A REE W {E row - BEAIR 159 ~ 159 ~ 100 » M & AT HE--HI {4

TE--1 elbow > Blf% 0.01 > 0.01 MHAER - &F4HMHIY o MH—EE ]
22 GLEE] 22 BMB—p&4l > IREE] 22 {fl metre - Blfk 22 {#
millimetres WM EREL » Bl{RE B A EME K - BIA(E flat
EEEEKEE AT  IREWNEREFEE tee > HIRFLAEE] 23,2 Bl
EZEMREI & 2.72 - BEYI{R{& Y20A > IH{R 22 { millimetres
diameter elbow > MHEE 2.72 @ milligram: {E{f4 milligram -
MR EE| tee 5 23.2 (H milligram» HERF A% elbow Y34 »
fl cold water > H{#E{& 2.1 (@ - BAATLANE(E milligram > BH{R
&l B A BEUE(E deposit o M BlIf5 T S gk i 55 - Wiah — s ih £
oK e - T E R BN - FiAH H B EE s B A BRI E IRy BR e gy - {5
T R EE A Ay g > AR AL 22 ~ 15 0 fR—p& - - BI{& B 2 (&
variability > JREBREE] variability » [A3H JRER (5 S WL BE 5 3 0
B BL{5{E elbow » Mz{El elbow EM deposit » B[If4 MY £ 5L 4F
JEE A BT 5 T S fe Ao 1 o
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Bl i A KR BB EMEKELL > XA g IE (R compare
like-for-like » [HABIRFLEARGIHCIRATEE » FLATRB R (RES 22
mm BFE > fREVTT DL B EF KEE variability ?

C e
I ARHERE ?
R

D BEYNEE(E tee at kitchen {4 23.2 i elbow MAEHL 2.72 » {H

HHEE A &R 22--BI{RE (R 22 mm RS > (REN{REEE S W

concentration @1{4& ?

e
B - EREWEIS - rE RE - B IR g RERIAYE(ERE 35 mm

Wi{E gate valve @HkIEE 5.83 Iff o

R R

CAEARBIMASESR S > M AREMAZE R 22--H{4 22-millimetre Hf

pipe BEEA-FH S © {H4 even within 22-millimetre BEEI{E -
EE = 8 B vary ?

ko vary B e

Yo BB 31 KR e

“Based on by visit to the Ngau Tam Mei treatment works
to see the dismantled ‘components’ and the chemical
tests employed, it is clear that the dismantling and
transport of the pipe components and the chemical
analysis have been carefully conducted. As the CFD
model [calculation] are based on the measured leaching
rates, the credibility of the WSD measurements is also
supported by the congruence of the predictions of lead
concentrations with data. In the view of the
variability and randomness of the lead sources within
a branch water supply system leading to a flat, it was
judged that independent laboratory tests of the lead
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content of pipe joints and fittings would not have
added much value. Rather the effort was directed
towards the development of the CFD model.”

R R GEIGR AT EE CEEE I EEHE S — XA
4 /K¥E% Task Force TJJUE H BRE I S5 4 2

EREE o NS HAREREAEZSBEWNER=FEKLEEZER - Bk

BB EE A - SUEGIEFRURERRF /NG > BIEREE test o IHFE >
Rl Ry K22 RLEN A {E - - B AR ME (S variability » BI{&IHEF] > HHRE
it BBl A M RO E— @B > HEAFRCE - B[ added
value FULEFAH - AT DAFR O FEIE 2 150 78 22 & (Ve B Wy R B =8 - I K2
R G A TE S5 > $isEHI{&{E CFD model MWE4FBE {4 sE » Bl{f&T] DL
EEEMEZEMEEEEMENE leaching rate ~ BN E - BRRGREHE -
R By B 45 8P & Fe bt B B B &0 {4 (] water tap concentration - Iff
FLE model FURMAIVER M - BRI H A MUEE -

WRELEE > HE— - BMGEGF - (EFEEEIRE R 42 > H
HILER G IRB S 2 mind > BI{&IH & (% - B & 0 b 5 o (R
benefit-to-cost » FIEBEGESEM - A& S M %58 5 Fmth 28
FEME model KMEZELZ o R AT IRERARES T B AGMEE - T3
{#l drop » BI{&H IR EEBE K0 {5 L FH 2 2% - IRERGRFED ~ —F ~ ZF >
BMABECE — o 88 ~ ~ForaE - I of (I wt S i S Femth iR e 8 G B =
Rl Ry U ] DA fEE R 210G [S &Rt - o A DA A a2 — (B HUkE » JREB IR
It 1 A8 15 T Bt & (50 15 4F 48 {E government lab I} chemist o

PR DUMREEST B CahEEE B VI H C s R E A > Bt E S B (E gt T

gy 2

AT AT AT B 4T 0 AT Bl .
D U {18 L 14 BRI BT 5B RE o A1) 25 2T R — (il R R A 2

R EEAE R (&

o BRAEIRE --{RWEE 32 By > HEREAE —#H SRR EEM R -

AL BHERELE > REA UK EEHR % - RERRES -
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T Z2ERTHEHES  FIETFY ?
& e
LG ¢ St R AR AT o B

T 12 B 58 ST BRI &

T 2 B 31 5 BRI SR

AN A -

K S B R A BT EREE (EAREA
4 R B TR 2GR I R BRI RSB E (B RBIE A
B ) B

5 R T

[ 0 BT BB AT - FRBLEEBIE 31 B o Fi 2k [E R B B R
¥ 32 A ELW 140 H > 5ifa

“"The independent sampling and measurements by two
accredited laboratories demonstrated the robustness
and accuracy of the lead concentration measurements

by the Government Laboratory.”

g — &) sk Bl (R IR BE —BE A TR/ EEF > Bk > R#E
independent sampling > {RuE(F & BFF R HE 77 0k offl & B {5 18 120k
FH1 5 O ] 20 BRI 2

&Rk R

i @ RIE el B KB B E AR 5 — B A5 b il 7 - - il (& FE & > JRE (R e T
Task Force » {k{fl independent sampling {REL{AREEEL UST H
A o] ] U] 2

-82-
Transcript by DTI Corporation Asia, Limited



BK & S I

[t
h
A
5

201642 H 15 H

: “And measurements by two accredited laboratories” >
IR g B {# Bt 58 “measurements by two accredited
laboratories”{4¥E [Wi{& accredited laboratories?

! f&#$5 Government Lab FER KEEEE -

P Okay » IRBI{FEEFF A WA (& fh B R e (A2 Fr > fli5EM) sample HiH -
st — B2 BRI EIEZZ B8R - stEREHR - - HREHA
[ = (A > BV (e — {8 M DR 20 B - gt o Ut 400 R A Al (5 5 7 gl e
CE R O O K 3R o3 AL o A Y SR R R R o IREL AR YE — (@ by two

accredited laboratories” » WE{EHHEF ?

=~

A

- "Demonstrated the robustness and accuracy of the lead
concentration measurements by the Government

Laboratory.”
WE fE 5L A /DS > WE IR 17 W 75 S5 e > e —E 2

B ECE et H S % by the Government Laboratory” » H[
B H B Bl X % Bl 55 W ([ accredited 1lab - Ik O & &
cross-checking » #) confirm Ve {E2EMERS » A DAL o] AE B LY
fE“by the Government Laboratory”Ng£é{#E=¢ -

: Okay » okay > BIMREAR b IR BLG 3 SUAR R Hh L BRIEE /K Bt 2 12
BB accredited laboratories & HZFEE ?

PR

SNk BRERAREERE B AN EN A B AR KFEH cross-check »
e — & 5k (% B Z e ORE B R 7K UE (B F2 P M robustness [E]HE
REHEE o (RDREF 2

R R R

! BlR{E“Based on the average kitchen tap flow rate of 0.26
L/s, turning on the tap for 2-5 minutes (say 3 min)
would cover a supply chain pipe length of over 100 m.
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Assuming a typical pipe length of around 20 m, this

would translate to more than ‘5 plumbing volumes’.”

WE{E “supply chain pipe length of over 100 m”{RHE
JEIEHE ?

D UE{EHH{E tap > HHE tap ©

P tap EEIBE 7

D B{&EE IR S - -2 F B appendix II > Figure 1 o
: Appendix II...

- IT o

.Figure 10l{42 149 H?

PR 149 H o R Bl ..

P Figure 2 {REKEF ? fREE A ?
s Figure 1-°

! Figure {4 LM > okay °

Pk Figure 1> BIMAMEEE IR Figure 1 - FBHLELEHHEE]/\

+ R EL ALY 50 {f metre IE > 55 {f metre IE - BIfAE. ..

L {5 okay ¢

...correspondingly i o M AT DAVE (8 B Tt A5 W0 R £lush
BN = Sy g0 > tHELENA =488 0 180 0 HI{AEIES 100 BREE » Bk
WIRARIEA > 5L 100 BRIEE supply chaln’ﬂﬁﬁﬂ{%ﬁﬁ 75k FH{E down
pipe K% tap WHEEL B AN - 5t B F0H B = E

: Down pipe BI{RIRHFE (%5 (A Fh7KAH FEEE B 2

B -

t Bl E AT R B 4 A A AR 45 7
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A

PRAIERAR run £S5 L.

LN pxn /AN

DEATE o =y o oreE o R

=T > BRITEME (R pipe EXUFRB RN A HE ?

DR - FERZIEN -

. Okay ) ?%Lo

“Hence the government sampling method was

”

essentially a ‘fully flushed’ sample...

“The government sampling method” » {RI}E E (4 » B4
a5 25 Task Force » {R{&xaEE /K E BIG— B B 5 38 & /K 8 ofid (& b
KT 5% > BMARDAIRBT AIZE > ZE 4056 /K15 B R 50 R 28 (B B 08 s8 A &0 5
W8 o (Bt EE A& WY (% - -1E{4 Task Force X KEFBHCHE -

R KEE o KBE -

A% flush BEE > (REEE B EIMGEERBE KB Z A (5 0 o s 5y
Eo MEEH GBS > SR ME—({E fully flushed
samplelRIH

“...the government sampling method was essentially
a ‘fully flushed’ sample according to generally
accepted definitions (time taken to flush 3-5 plumbing
volumes). The WSD sampling would not give the maximum
or average lead exposure levels of the consumer.
Nevertheless, the collective WSD data was very useful
in guiding the independent sampling, and also as a basis
for assessing the general lead contamination risk

among the PRH estates.”

D ne T S BT (5 B A 228 7K S B (1 It ) A R o T HH e - B AR RS
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R U 0L (510 X 2 1 B B LS (05 8 T DA 0
TR » B3840 55 T~ B DK 2 9k (0 R PSS
+— (A2 HEE (RO AMEE(E S8 starting point -
A RO % B RS (R T LU R — (B R — (46 3| B
CJE B TS BT AR LR o 1 M e
R S BRI (K I RERERE SEOR -

xR RIHETE R -
DL LUREEME(E DU Yin guiding the independent sampling” ?
&k o fR o I DA EE > AT DIMHEE -

t Okay > f§ - HEBGESR 32 B > (RELEVB(E AT AE 4RI R EATBL Y - 4F

ZHFERG T heading 25 32 R HERIB(GRE AU reveal B
WSD Bf Task Force Bf report Wf » %fli ?

OSZEE E ENEIR)

PR — B HE AEE R wsD EH CEBUKE D B > (ROREF 2 I —Ee HE I

G EH AL commenting on{ffl Task Force ' E—F%{4 commenting
on WSD > {ER/KEEH B EE T L » (RDREF 2

Dk AT LAMHEE o W] DA EE

P Okay > ¥ o NAIRBIAIEKEEH B C AR Task Force &

A o T R, - SR E

ko R ATLAHER

tOkay ' 1§ ° 33 K& ¢

“The tap water concentrations measured in this

study...”

“this study”l=E {4 UST Mfi{E independent sampling
BE study » 0 2

PR

..are consistent with the significant lead content

of the solder measured (between 27 per cent and 42 per
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cent, page 21 of task force report). The use of the
isotopic analysis to ascertain the correlation between
lead in water and the lead in the solder joints is

judged to be reasonable and wvalid.”

WE AR | Wi isotopic analysis > B[I{&MEE [E fiz 22 8L
sk o BRI R B AR o R K A8 R 5 5 R R TRt R 2 VB AE T B = E0EE
IR R HAE IR 2 EEBE S S 8 - MJrED o &R E] - Bt
A —WELE M HE W & H — & W2 8 % Bk i BE et o B A5 48
U IR DL A a8 —(E RE R 0 Bk (5 B /K S [ S e I
YRS IR R IE > oy Uy {4 O O FC {24 Ol P IR IR R I > T I KT 2 (R
e —{[& --Hl{f4% Task Force FWE—{&0U[E]fir ZWEHIE > K F & =] Ef
SIS IR AR > {1 U R IR OROE B o (18] o 1~ 2 1 R {18 55 3 B B [E] E - PR By 8
B [E] EEE A 2 BEER e —RE AN o B gk 0 A VK B A IR S 0EE ]

fir & > HE A& R > g E o B 2 B BC PR - i (A2 B IR R
g 2

IR (5
: R % Task Force Ug—({B approach « {REkIASHEHIEHEME - Rk

fEYjudged to be reasonable and valid” > {&BKIF ?

SRR R

CHEPR S

“Measurements on pipe joints in the flat Hung Hei House
Hong Fuk Estate (HFE) - where stainless steel pipes
with mechanical joints and copper pipes with lead-free
solder joints are used - show the absence of lead (Annex
2.7 of WSD Report) [A1/19/772]. The pipe points and
fittings in these flats are otherwise similar to flats
in the affected estates. This control experiment
provides solid evidence that the leaded solder joints
should be the main cause excess lead in drinking water
and the relative insignificant lead contribution of
copper alloy fittings. Tak Long House of Tak Long
Estate that we visited is a similar building that uses
stainless steel pipes and mechanical Jjoints. The
tap-water lead concentration in one flat of Tak Long
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House (not included in this report) also indicated

below detection levels.”

W {8 5 (5 — {18 47 2k A R R 52 8 B R 5 Uk 0 A R R — {08 U A
control sample gt {5477 W (R8I EE ) 35 0 & o LT > SRR case
LARTTVE S SR O - B AIES{E{AH mechanical joint B} fRA
TR - IR EPRVETRAR Y - sthe R - H{AKEE T8 - eIt IR
L AT DUUE B — (8 SZRFEGm 5 - WU (A TR Lt o R m DAsE > 2 SRR ik
h SR > (RIDRIE B 5 2

% RIHEERE -
[ 0 55 35 Bt e

“"The mathematical model adopted in the WSD report is
essentially a mass Dbalance assuming fully mixed
conditions. Consistent with the present review, the
results generally indicate the significance of the
contributions of the lead solders (or the lead deposits
along the pipes derived from the lead solder). However,
it is highly questionable whether the lead sources in
the copper pipes (e.g. p.30 of WSD Report) [Al/19/681]
can be estimated by linear extrapolation of the
measurements on short lengths (0.2 m) of copper pipes
containing lead deposits. There is also no data to
test the scenarios depicted. The estimates of lead
mass leached from the pipes for the Kai Ching Estate
are hence prone to significant uncertainties. This
uncertainty will affect the relative contribution of
lead deposits on pipes, joints, and fittings to the
water tap lead contamination. Additional tests similar
to the vacant flat experiments will help to further

resolve this issue.”

g —FE » LLPARG ST i (& Task Force W& EmEmH f—
o AR A D/ DB R Y BRAARER K IE RIEE > T EEFIRAT
fE L EE AR T > (R BT 2 R frtEEEsE S > /R o] & a] DA
BRI AR A — i HEr et olem B Wi (%M {E Task Force #EZEM
T EEES 53 2 FHEVE(E Task Force Hyds WEUE (& 47 B A RAIRIE A%
A questionable WEEl 5 > {HihsZ G 2 BB RR(ERE4S o ©
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Do BIMRE ZESEm R 455 leaded solder R EZRBEAHIR > Bk

SR AR o it DAVE {18 45 5 L UE & A 5 BT -

DI AZ (R (A R 2 e 7
DI (E R 2
DU R A oA R IR U 2

DI AEL (A IR R B R i (o 5 AT > i = AR T IR & S R AR R AL A —

{E 5 5TE > LMY Joints > HI{RLF{IN elbow MY joints LA MIE
5 > IR W E 3 HREEEEE - W) £ittings JREVE W) E 2L
EEEHE > H{43EW) leaching rate > BIM&AMYRERE MHMIE -

P Joints BUGREEEIH o ot fE R R (R Joints B 2
R R R

P Fittings FE{ARIEMET) meter ~

D AR o e

DL valve o OB R S R (i -~ P o o L f 0 B

R AE KU A & - g 0 B[ {0 S50 - DRIt Al £ittings AU 7

Pk fittings o R o ARKE ANHEIRESA WL ETEE > (H e B

a0 Phah A MEE AN ERNE - BRI H EE (ST > A E MR ZE R
I AP O A T P Y 2 8 & 0 AR MEI I pipe wall > WHE - M9AE
ETE s O ) = #1506 deposit > MHIY L EF R B uncertain > | AJE »
B EEA F ALK SE - BJAE 20 BRER » AIREREEREE > 5h—
Wy~ =A% 0 0.2 BRIEE > BI{&REIH S > I base on 0.2 BRIGEE H# -
w2 H — {#l extrapolation - UE {E ¥t H H Bt HE % &F K
uncertainty > B RHEHE > Bl {50k (E KR Y % - - Bl A TH & BEEE
2 IRREMHREERES AR > A% E1 carbonate
[6 hydroxide HKFE » W)U MEMEEE B A > HEREREE > IR
AR R EEE -

Fit LAYE {18 5 — il - - a2 E Wa A R B#E — M extrapolation {H
ISR - UE(E A5 uncertain  FAFCI: > RAMEFEE - (Rl
xR EA SRR > BI{REN G (RO AL > HE -
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[i] -

AJIE T DA EE 0 B4 Task Force WE{E#H S AW - B A G 8 E[E
WETASE R YT > BER—(HSHw > AR EER > §ifs solder  IE
] ) S T e A S R OB - BEANEE - iR IR ED RLEMAR A - - AEE
42 HA{E control experiment FEAIILIEM AR - 47 25 15 [5]HE4E S 2
Fre—{E 455w  HfAUEE Task Force report EMH - EFt{EHH
— ([ R AL ST 08 5 S B R R G B E — (4w 0 AR AR AR
shEIUREE P as > st IEE B ] SEWEJRTE > BREA S - A EE
solder » Fi—Wfj extrapolation » #FZWEEE > FLal P et HREH
B2 > BfE N as between g fi {8 15 [ B % S5 EE T > 28 358 —fE L 20
HRIF HUE - Bt A SR — (8 S22t 75 et i - (R B sk A EE 5k
0 — e 1> [] FH 5 2208 5 = E T IR - EE L E S ELF 2 uncertainty
DEENEF o O BT DARE - - 20 B AR = o E 45 5 o S RFME(E &S 0 UE—TEEE
TR AR MR E AR —E TS5 4935 T SEE 75 =X 0 (R OREF 2

PEMA ..

DECE R AR A > e = A AR E] ?

i e 17 v N R (R o L =11

D E AR BRI AV — T A o IR E A S EEERE - sAHE

Lt 8% e M RN SR AR O A ST R 1 i {1 4 w0 S (5 L o {1 3 E R AR
P14 {E leaded solder ?

! f4 > leaded solder o

DEMBR S SRR o fREBR 2

ko

AR TG 0 5 TTRUMENEET o MR R 2
PR R

AT B S B, 7

C R R ATDAHEE -

DU IEZZ o R{EF|F|YSummary and Conclusions”.

“Independent planned sampling and analysis of lead
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contamination of 43 buildings in 17 PRH estates have
confirmed the main WSD findings. Regardless of the
method of sampling, the ‘affected estates’ and the

‘unaffected estates’ are largely confirmed.”

e FEIR i B B wE R E(E Table 6 WHEMHE{E SR » (RUREF ?

R R

Bl K M YEFL AR A R affected estates EMERZ.L > IR LA
5 ?

SR R

PHE T EAKBEESG affected BE o IRUHE EE B ELVE A FE B (0 - —

{6 S > /R¥L highlight RN - BLIERLTFIKEE ?

Pk (R ATLAMH R
DAt o BRI REE A ta DI o of ey g et D S 2 e 2R

[EAM class 3 buildings @ [EARIRED (ARG EHE e R AT o A8 e 2
H o (5 15 I 5 D s (] e (5 2 0 R 2

ko AT DAMHEE

“"The more detailed sampling results in a more accurate
assessment of the extent of lead contamination in the

different estates and buildings.”

Bll{4 UST Wi{&{4 more detailed sampling » FrDI{REEEEIE
il more detail Bf sampling 5 NIXEME - 15 HBREILGE R ?

R R

: “The average lead concentration of about 50 per cent

of the samples in the ‘affected estates’ exceeded the
WHO provisional guideline value of 10 micrograms per
litre.

Lead contamination in the densely populated PRH
estates seems to be dominated by lead solder deposits
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in the numerous joints of the water supply chain from
the down pipe to the individual flats. The lead
concentration at the kitchen tap varies with time in
a complex manner possibly due to the random nature of
the lead deposits in the system. First draw samples
may or may not contain the highest concentration. 1In
general, more sporadic variations and higher
concentrations are found in the estates completed in
or after 2010.

The detailed sampling provides data for health risk
assessment. Both the data and CFD results indicate that
lead concentration in most cases drop rapidly within
30 - 60 seconds. A flushing time in the order of 0.5
- 1 minute appears to be adequate for guarding against

risks of lead contamination.”

BN H BRI AEER X B ETE R — B > S GRBAEIR S
Il 71 e I s 2 5 S8 (8 K% > AR 173.1 BRdA lﬁ'ﬂﬂ“f’]ﬁﬁ LR G
FHMEE column “infant weekly intake (pg/wk)” » HHEIR
BEE R E =858 > KHE translate i f micrograms per
week » BLJT A ELL -

& e

FRAE I By — B £ ey o (BB R > FRABREEG B C21 tab 175 UE{EELA
T 7% 1993 SR o (& Al > R Ef 18941 EH > WE{iy S IEEAL UH 5k (%1% 18938
e > R R E5 {3 “Guidelines for Drinking-Water Quality”

1993 {REF(H ?

P
DRI E S A S D Ak 18941 o U &

“In 1986, JECFA established a provisional tolerable
weekly intake (PTWI) for lead of 25 ng/kg of body weight
(equivalent to 3.5 pg/kg of body weight ...)” o

B K {7 ] W ] DA fE BRI A [ o - - R (R B 4 Ak 0 WA

“...(equivalent to 3.5 ug/kg of body weight per day)
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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. Assuming a 50

(o)

% 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 mg/litre ...”

Bl{4 10 micrograms per litre e

PorHmE EE P fige » IR ARG L B {E " infant weekly intake” »
IR{¥ micrograms per week ® B[l{4 correct me if I'm wrong ’
FE{AME{E tolerable weekly intake PTWI H{4 25 micrograms
per kilogram of body weight > B 7 M {# K 5% % — (&
bottle-fed infant {H{4 5 {i kilogram B » FRDIIREE 25 {@
micrograms € 5 [N 25 7€ 5 &Y 1259

gk e

S L E AR EE 25 {E micrograms per kilogram 0 B[l{4 125

micrograms per 5 kilogram: [fIUE 125 micrograms per 5

kilogram  {REER—FHEEKEERAK > ...
R A

DL CPATDAEREAS ET R E A E {8 5 {# kg EHEf infant o {EEREEK
MA(E 1imit FEfE:% {4 62 .5 micrograms @ {RBRIEF ?

253 5 IR{EFE 50 per cent?
PR

PRI derive HIFR?

PR

L EE W E/REEME(E infant weekly intake /R micrograms
per week BE|EFTHEEEE > 62.5 Ll bt RALHEW > BMALLE > B
% alertIHEH - ¥ ?
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g

A

CET DL B RS T UE(E Y infant weekly intake (pg/wk)” o A

HWEME column » {R&E—EEHL - BEEIEL(R > MIBERGA & 2% -
=% HAREARE G - FTERE?

& o

L EEFREFIEAEE 173.3 0 [REE] 92.8 > FRALEH ?
ko

LB B G 62.5 -

A% o

PR DARAISE A infant weekly intake » micrograms per week °

assuming 5 kilogram weight BEEE » MA{@E 1limit > WEEHE » per
week 5t > Ht{h 62.5 microgram » ¥l ?

ko R
DRSS FEIEEH 62.5 microgram fERZLAE - ¥ 2
4 o

P15 0 okay o 4 0 MERZAN o FATHAMRERTE o (A MR- - B AR AR

At 2 R ERED > (B & A W R IR o ERAE -

FfR e

o BRATH AL -
EY -

A A

£
[

FER > WHERFKBEE - FEEME - BEEREST - B
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6 IR 8 56 N\ LRSS 36 B > 2 36 B -

D36 B ?

L o

L o

PR R BT R AL B - - & B E(E 2= B A — (E A R

afe 0 B TR T ) BE R K RS KB B oy - I B e i K 5 2
flushed 2 to 5 minutes WH{EWBRHEHKER - BT #ERLHRA AME
BE o Ty sEERAT AE o BEARIREE 36 B /KRB confirm UE o
“Regardless of the method of sampling, the ‘affected
estates’ and the ‘unaffected estates’ are largely
confirmed.” o

B % ik 5w 5 FH /K 2 (8 £lush B method » HIEEH 22802 (R
{8 b i R e B U7 0% > HE Ve (B 7 A B s /K IBRIEE » BHBR K - B =%
RS K BRI 2R EEE =50K HESTH2BEH
ALK - B T 2 1% B oK o B DAECE O ofl {1 (5 — & 7o
3 7K I8 — ([ S P (R » i total mass R total volume : {4
o 7

& e

PR P ERERES TR (E model o {H RS (A E (E model H4F o

HE M (# unaffected estate [6 affected estate #H 14

largely confirmed?

P
R R RS R FIR confirm g > NAIREVETE HE 2% @ it

AR E S e LR E Wk h a2 & > HEBREEFRHATT
e kSRt > aF I TaHAER. . .

FRE AT ? TR R

T BIMARTT T 7 ek 2= O ufi ol {18 — - =03 TR 5 > (AT T R ek == S (]

building concentration fR#E Prof Lee BEETE > {4 =B {E
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{EFRAE -

ARBR 2

Ch o BIARTEREREE  BUEAE - KRB - SOREEIRHE okay B - B

BAREF B M independent sampling XASHHEE » IR IH 2 HEHEH
s B o B &R E B B AR EE - - Bl A I B B R UE 1) unaffected
estate » PLIEFEEM - KA+ — R - KBS FEZESR > Hik
At AUE{[E {5 5¢ & random WEE sampling ©

e e -

P JEf random sampling HBEEEAE 5 R0 IE (E =5 -
CHBHE o

PR R ARG G B AIRAE T A okay HE

CHAE o

PR DAWE I (R (RS S o TR (EANEREE DS - Bl

B o > 5EAE —BEEI{4% out of abundance of caution ’ ¥

SR clarify o (BRI BRI - 10 0 » 4015 f 25 B 4 25 2508
Table 6 Table 6 Hifs 161 EWHE » L B &M ARG
IRBEHE > TABNHE T 55 — (@355 (4 class 3 building B > (d
ST o {0k ?

R R
DL RGN R E A AT B o PR T R R R R 1734

173.4>173.4> % 173.4 > EEBIRAUISIERE - 54— 2%
500 > LA UD MR B A A - 47 (B 0 1 > BRVE 1124 AR - ol
“T=60 BV 0.15 > ok ?

PR

SR DLEMEE —{E T 41 0.15 0 AR LDI{E{E flat concentration

FEEEE 0.017 -
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R R
CAISRBATE SRR 0 FEILIRME(E building concentration H

B R EREE - {4 =1E flat concentration f#fx 3?7

PR

AT LA R AR {E building concentration MAMGHEAHFIEET » HHME

it BEEMERZ AB Y class 3 building > ZIRIRER 0.017 fk 3 Z
& > FERZ¥LfR 0.051 UE > IAUEDLS ?

DR (o B RE (E IR ES Bl A AR AURS SR 4B T o WEYR(E (R —(E - - Bl A IR

i 5E e AR —{E singular case  HERBHEN R BIEEIEFTEEE -
LB IT % % FEIEE (B {4 R 55 5 BE AR highlight B Hl{% quote and
quote 3 UE » FLEI(E (130 1 » E(FIET - R A TR MR 1 5B
(] sample DT - F HLR IR (R B 3E 1T FTAE (R (B
BEEVIRE? 5 ...

ank i

DL B ER ORI e — E NS o BRI EE o BI{AED accredited

lab A —fE oC ~ oA - Ay LLWE {# #t (% — i ¥ Fuh B & > — (&
singularity > Hi{#EHI{% quote and quote 3 - FLUE({E(AH —1E
RIS SN

P EE -

DL ERIE(AIEMEE normal definition fREESIE  WRIZE normal

definition » W LUMRAMER(E - #EEE 3 #45 - EAEERIGRLT
Ryl o BRI e -

D EIMR A RAR B IR E definition s HE@E 1"FHEEZELE class

2 building W{E » BEIEEE

R R R
DA B JREMR AR IRES TR B R E R o BN T 40 FPMERF (R O

MEE o

PR
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[

[

/X

(=)

[#]

DT 80 PPUREF AR O WE - ZEEE(ENR T 60 FIEEEFEEL 0.15 > A

de=EE > 0,15 ©

DAfFE 0 150 fRiFE e

P AT AR R S A S 0 HE (R — 8 possibility of

contamination g ? Blfa A /54 > EWgE—EEKIER L > LS
FMEVE(EEFIH S - BFTUEE A gE M ? B4 sampling EE#EFE AH °

CEMRIE Y IRET R sample #{AMH handle> —p&HEARIH handle

Heut 77 B pf 25 B > IR R R A2 D 2% B e Bt > JRED IR RS AL A o Pt
AR EEEH PRET A - N U885 - I JR#R[EH) chemist - [F]H)
[F] 25 - [5] 0 [E] 25 0 -5 A8 e I8 ] R - oA &% TER & G il 55 (L~ 1B 1 (18]

measure ’ ...

E{4 measure o

DB RS BT B EAARIRE —# - -E 4 —{# randomparticle

pick up M - EEZA/R—{E sample > HAIREFRATHE system Blfk
A particle > BIAAW > B DL— {1 - -7 LB B 15 (A 7 Z FH B e
& ...

% > FHER

... B Bl{f4H confirm-

PRECEE > BIMRATR A outliner  #F LM I - B H A 0 M -

ZRRZ M — S - (REE AL - HERAIGE sampling A
M EREE A A E AR o AR Y

PR

DHIBET L repeat  BMAZMEERFE MR > WREMK T 60 P

HRF i T (% L B W W — (6] B I o {11 585 {1 gl A — — (] 5 (L 0 v o R
RyEEELE ?

ke
PEAOERIREM R > RE] T FA 60 BiRHE o AT o REK ? BT H

B TP — (BB TR EESE P 2R e B verify » IAIE

g 2
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P S E B MR - 7T 5 (B B A -
B -

P EFRERE (A T 60 0 HTAE N — K Ttk 20 & - BRI Ry p 8 148 Fe H 5 4T

B RE L o BE > R A iR H BHEIEEEE AR » Bl{RIREE A DD
BEMEM: » FTDAIRIE G s --AAIRIEY expect I TITRHEE > @ T %
60 @{4 exactly the same ’» it won’t » it won’t » it just --
BB e et KRB A - - BEER S5 — I BE AR I o U Bt DIE (& 3R [E]
= BHMARUE(E — 8 - - B A E 2 AS ] building [5] 8 (E 2= U080 EZ
— EUMEEE - P DAJRER AR IR B VE(E statement FEARE L confirm» B
{5 R R BBt DL P fi HH R IEE PR B B2 1ead contamination BEEHS
L[] 7K 5 2 O ] e 58 — 2 -

P

D —E H{B—EUERIR identical > BMARE—. ..
Pk A AR IRAE method. ..

RN N E R — S — B -

" AR R method FE[E » FrLAME{E lead concentration Hf{E

level HIIE[E > {RIK ?

PR R

UFR S T R IR SS 37 B 0 55 37 ERMAE RAE — A . ..
30 0 {4 o

D37 E o

! Okay °

S 141 MEE > fRYEER —AJE5 " First draw samples may or may not

contain the highest concentration.” » > HEKE
TR E T > BERELE 173 ol 2% R IE 8 5 > 3 — Pl [ = (5] 4 53 408 s ol nfy
BT AT 2N = FORIEEE - B2/ F =8 highest

concentration HEHIEA first draw ?

‘% EEA 4 first draw o
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R . #FE% first draw ?

itk

[ B AR A —(E - - 2wt A —(E S - SEhf#E first draw BLAl DU
F] highest concentration > HI{&F M —EEECOH B & > HEFIR
NE{E experiment B ERIE(H exercise 5t confirm WEMH{E first
draw R4 carry {f highest concentration B} » ISIELE ?

N R — BB RELES - B2 —f#% first draw ¥f first-drawn 1
litre » FWiE{#H{% first-drawn 250 millilitre - FTUAHD
WUETE > FF LB BE AR F(E sample UE ? A _E 0% B IR 7 (E
sample WP EREA first-drawn 1 litre WEA [EMAEPELE - B
PAIRAan SR et A B TRV B #4511 first draw ME{R - T REFGER A0 R
first-drawn 1 litre FiRkV{4 > REWMEEIREEZE lead
intake ¥t ...

M FeHE - G E RS —5HE sample volume fE[HH -

% FTDARRRGE o (R[E—AREIERE 0 B BEBOKE S c AV D HmA
HODHA -

[ BHPDHA?

A W

f : 4 FRAEHIREBE—BE Prof Fawell H—E4 V bundle » 90 H >
Prof Fawell f expert statement paragraph 2 » paragraph
2 > §t14 second last sentence Wi & - {E 5t & > {E 55
“Typically first draw water will have a much higher
concentration of lead but this may not reflect the
concentrations of lead in water ingested in normal
use.” e

{EL°F Prof Fawell #B[FEE - BIAME B FHFEZ(E normal
use > Bl{&sEU 2SS BLHH(EH concentration of lead in
normal use BEEF{E - {f first draw FLRAMATFHEES > VE(ERE
I [E] & 7

% REEGGEE - BiEUE ? BI&ESE “Typically first draw

water will have a much higher concentration” » I(HEH
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[#]

I > BOREEEEIR L - BE{REL interpret » RuAA

DR B (R I [E R 2
FINE
HFW A (E R AR IR S YA normal use > HI{43E

represent —fHIEH - H &M HKHAE pattern By > JF#AHEE —BE
Ko ABHE G EEE [ A B (R 4F & > “may not reflect the
concentration of lead in water ingested in normal

use” > Wg—a]{R X [EIEEE ?

PHELE qualify b EELEPHERE > KL g A "may or may not

reflect” o

: "“May or may not reflect”?

- "May or may not reflect” -

DAFM o R RIEBEIREE 7 B0 BB 7 Br o 132 WHIE - {REEfR I E—

(] concept Hl{fi estimate of the mean lead concentration

used for drinking and cooking” > {&BEK ?

& e

B Fe ot I HUE{E mean lead concentration used for

drinking and cooking > EHEEBS/KIERES » K ATEBE /KEEIE
€ 7L mean concentration @ {E&IH ML » GEER AL » may or
may not KHEE maximum > BJ{AEMIEE concentration » H{&RA
B R EEAE U mean o Bl1{& B 2 8 FE mean » GEES K GEIE (G AT S
R B R T B S5 0 {3 O 2

PGNP o REARUE 7 N Ry BH e RIS E > EEER(E user o T FHH{E

user  BEMIWRIREF infant » BWWR IR E—4 g > Bl{&
MBS H—EE T E0EEIREAE — 7B population {4 BB KM
drinking and cooking B} > —F 47 AME » FLEIFLEGE study » 4F
el > MR E U AN B2 HUEEHE > first draw BEH
&1{% cooking and drinking > WeHBsrBEA - EAEEH] - ELRGE
RFUEMY /K G0 T 5 H 1y BB Ht H VeI 7K IEL » T IEYERE user BEEE >
Ef% reflect i mean i B WENE » E(RZENHE adult » ELNAE
I adult > BAEER—F > B2 FHUBRH/KJefsk drinking and
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cooking B} » Bl probability » HBK 0.14 » BI{AMEE risk » F7
DAFRIEE (0] 2 BL5E & (% depends on » JRERUE(E user > FREETTLL. ..

bEIRIE A DA — i s 7

PR DL — MR A e

D Bi{4 % depends on {ff user Bf habit ?

P User ' 14 o

: il consumption habit ? BI{43E & EHEE —BK&. ..

t Habit » {Hfk habit FLl-PFIROEEEE A AH » Blfk habit -

Bl 5 T B RE R 46 S o (28] U S 9% B = 5 ot R P A T = A N BE R K
EE > BT DAIRERIESE R —J8 user ALL take %My risk > BRI E TR
BERRER AT - B A HEE user > REE user WEEfE ALK - UE(E
R HAh—BlE - Fr AIRIE G2 ERBIREEL > R AREmEgE R
BARBIRE BEE G - REEKILH  WRIRTE 2 --B{&(E%
> BRI — (A user » BYIUE(E case infant > BH{EREE -
FLIE—E HHE (% mean BE > [ROREF ?

DB .

U JRELES - A AR 0 mean 4R > (ROKEF 7 Rl {Rpt HHEEHR K

&> HAESAK-

CHIE - HE > R FEEE - WERERE > BHRORE Ak --=

GA R AR > BBt E AR T > B AR B R H At A H
BHER LS > 55 — KoKl B MR AR /KR - & 228 i {1l =5 — W /K S ek 52 2B ik
#AFR ?

PR

R B R o R AT R IR o EARIEET > BT A& AR - - BRI A

B— H A RERSE — BRI - BIAREHAR AT AE & AT ERK - {5 o {E 8X 7K R
pattern HIEEELFAENE —BK » [Ny by definition  H—KR
IKEMASE —BE > (ROK 2 Fr LR IE & 55— H IF R A — B /K R 2

D ER BB SR 0 ik depends --BI{&RENE user > (#H

WEA > B0 — R (R — R — K — & KB ZRECHH
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WESAMHIEE user B HLE mean » (HAWRIKIHE —HL S > A
-3 R A N BROKIE KL » B # 228 boiling water »
E¥ 514 boil water > fR boil ME®EF{4 boil —FF » ik boil ¥
il kettle o FTDAFRERIAR(E - - RAREE R —EE G B HH > 1l > & F
g HELEE -

D

DR AFRER AR E FAE user > FEAD -

DECEE S SERISE ~ MRS o (RIBREF 2 ERAA ] AE BRI ?

Do B EIEE > AV HIRE 0 AR HIRE ©

Okay  FEI > WIERIATTT A [F] R 28 7K 2 i T i AL A5 —

AL survey > FLARAN T AMEE AMEE use of /KH{E pattern »
K F part and parcel of —ff] total water management M}
programme > GBI LA (E partial Bf report HIFE » BLaE AEAH
JURE & A& N 55 — B R Je il 5 ~ Ze i eE - 415 A - -3t i 22 0%
BB 70 — - ROME 7 7 1] ol {1 B A 45 2R - IR B Tt R A A — T (&
BE > Bl interim report FEEEE| KA H{E response RIE » S
A E AL fE R B B AR SR A~ PEIE 2 i e G — 2 KRS - g2 H

AR A E i E » B2 7 #E depends on Hifgk interpret f§
result EEGHEAN] question » HHFEEAHE 90 {E per cent DA
IR DR A~ e T S EE o B 5 5 KR B AR TH A S S B o
{#l mean consumption of lead during the day @ MHEEz#E »
v G FRRIOR 2 B (AT AU L LI A SRR % instead

of JEEHB/KE MK -

DU {8 Rk B 48 - - R H b A e (E R ek > RI{RYE(E preliminary

) results > FELIHES > 55— > UE(E 2 0L % G2 Bl 0B (% 400rE = B g
Bl&EH—{E total volume FEMF » Ay DUBI5aE - - PR Ay 3 it €5 5k
HEIWER » & ET{E social class > social economic
class > FTDAR—{EF broad Bf--Hl{f4— (@K population > [d
IEE - -5 —%E > ARG T EWE A > {# population HEZEY
HBNHEEE DIAT > B EE study FLEFEF4 > Blf4k make sure
U 2 5 & B RN > in fact  (EMIEE hire —{E market
research Af57E interview BEMf A » R BIFEZE > HAIRZEIEFE
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BEUF AR MEEE social class > MHEL—1E -

o AE o B AE ED B HE A R U (E A O00 e = R R o ofk (I TR A R
questionnaire JIWe =R - Wi =R R A (E2E--BI{% the
way you question it FE{RETEWE - FEEMH B - LR IRE —(E
household #—{E M > IRub# — MM > (R 2% (5 E A
F— BB E R - IREERIE - - BlIA [E] — (& Fr sl /R B A S AE - -
B E AR e (E &R - s R b > KBS -

ZR(E ] - EE4] Water Research Centre ’» # way back > 1986
- iE (% automatic samplers ' FrPAR&EE—{E A - 205 H
FH% 2 S H AL > B AFEEWUR—ERE - AIEGE > 508 —(E--
WA B BEEIR—E A > HEREMEEFRS - ELLRE
Hing o ROOEARED - BMERIRLA R IRED » iR — @ A - 7@ A - R
E NN ML R ER AL X

Bl {5 B A 2= R gk B e (8 (5 — (- -B& & A — @R FE M > EEIE(E
REMI AR A — (8 8% impression’ impression » Hl{f45E
K& B B {5 R & e B A5 [5] 8 1t 11 52 2 06 085 3t (DL - - Bl & o] fE 3R
FILE E BN > IR Eeg > HE -

EAN—1% » {BEEE according to /RUE{E 14C » FLEh“about 6.5
per cent of households use the first-drawn water for
drinking and cooking purposed in the morning.”6.5 {f
per cent » 6.5 {ff]l per cent » {REEVR{E base > FIE/D A » 6.5 per
cent > ...

6.5 14 -

DL HIRIK schedule fR--{RMI SR EH R RED - BRI 2 A - 40

R 6.5 per cent o REFEMARIHEE - FAESATFAE details
E IR R RIBZE S E B e - MBS GETFFE R EGE
4 detail fif » FIEA—{EHIF L social science —{f survey A
DA 8 R RE -

HHE > BAH » okay » #f - FIEINEEEE — R > HEZHIIRM K
WE{# modelling -- sorry: WE{E sampling > HE modelling
[d sampling {&IE[E g -

Dk BE[E > BE[E 0 BE[E -
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K sk sampling protocol E#E/KHE » G {K{#E computational
fluid dynamic -- dynamic fluid HH{H model {45 & W [0
R o

eI

g o] S0 -

T EE o HAJNEAHEEL > R AZEMIN vacant flat [
sampling WBEEEET > BRI B IRt —(EVE(E model Jotnlf > IELF

ME% » B o HE{RUE(E sampling protocol » WATLK/K » E
T RBRE—{E unit #EABK » 2828 —E building BT >
=&~ F g~ &g > /R random sampling #—{f flat » {RIE—{H
sampling protocol » HEYR --FAEREEHZHIRE Figure 1 H
R HE IRYE B A 24058 A - - A B IR — - e — P ] 5 22 7 () sl R
plumbing volume B[ RE o

R ER{E definition of {f plumbing volume it 20 > » {&
Bk 2 MEEITREEAKE - 58 20 SRR —R > IRt A Z—1E plumbing

volume » BEIE[E ?

OSZEIE 5 ENIEIR)

D EEAIEAARET] T Y 20 POEERE (R o mE AR 48R IE 5 {ABE 2
:{%o

PEGAIR AR R o - -IEA 0 5B =R 0 R FEE = WOKERRF % - AR

BireatE > HEHEEHR--1H 20 %%BE?& flush g » BEIELE ?

DEPLL > AT DA EE

SRR e

DR DA G

DR BAUR BB S = W K MR B g HOE ME 5 = me oK o AR R ot g

definition » {4 —1{f flushed sample - BFIELE ? Bl{&E {4+
K > FE=BKE K& —(E flushed sample ?
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PR RBTEEG—EPEEIRE - HEGRAEE —(E flat HEHIE

[ -

PE—E flat HUEFEEE -

PRl —{E rate -

N B EMEE --RmZE A 26 -- 0.26 1 litre per second?
L o

PEAGHE R A E R 0 BE variant FREL o BIAIE - - BRI R 0HE

{6 AL HE W DU R ?

PR

DO P R R 2 B — e O O (AL 2

PR

BT E A R A EEE 0 0.26 {fl 1itre per second MHIEET -

FEBRKFE KA —(f flushed sample > FIUBE/KEI{AR flushed
sample > FABKINENM AR —{# flushed sample BEE > (RIK ?

: B L -~ BB » AT LADH 3% » R (E (% — (8 indicative [ BAN{HE -

Fr LYK model HEFH—EIEEEE model » HIMRIR IS —BK >
TR XIEFH) flushed sample » 2R IK SGRFUE —HEBF IR - & total
mass divided by {#l total volume - izt H (EEE H B - IHIE

= 2 Bl —{EH A RDE &0 —{# hybrid Bf model > X fk first
draw @ YXIE{%4 flush @ {4 —1{E first draw i flush B » ZR1%
—EETE R —E M > WL AELAE?

CANRARTEH EE o AR LARE > AR AT LA -
Okay > ¥ 0 BEEZIR o 4FUR > PRHUARTE RSB —BEIRERES 38 B o IRUR

% 38 B fRELEEYBoth the data and CFD results indicate
that lead concentration in most cases drop rapidly
within 30 - 60 seconds. A flushing time in the order
of 0.5 - 1 minute appears to be adequate for guarding
against risks of lead contamination.” e
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[

IRELARIZ IR ET 5 > R HE = TR BN R0 AL S v > Bl &
K BIR AR F AR B L v B (T (R RR - BROFH /KRR RE » IR AR
BT RN+ E LS - EIE L 2

CRIMRRES S 0 WE qualify — o WRHYERTEIE (A - - Bl IR E 405 H)

W —- B 14 WE /S {8 8L 4F seriously Hl{% significant lead
contaminated W} - FEARMNTE S apply @ HEB—MK--Rl&HBEE
FELE{RA —{# significant drop within thirty --Hl{&ix=
TR E R R0 HE — {8 B R R - - S B — (B E R
B e {5

RA1E - HARUEIREE paragraph 2 MiE IR record WE/KBEHE
advise HEMERE flush 1 to 2 minutes B » Bl{&—ZE W 97 5% >
RERVEM —Z /M 7 #EVEE advice HIBH G -—HIGHE ?

PR R - - BIAR IR — B AR IR - A5 (5 O {121 75 2 T e i T O (81 A DA

TR GECR - (B REAE N BB AR — 2 Wy #E F T &L -
D NEARE » IR L EZ WK - R RREE AN S KL E BE
PEIR I EE ST 8 > Bk for BEUYRME ={& group My estate » BLFRIE
WA 4 significant contaminate R4 » 8E{LF - (PR EI{& Femt
HATA —E & W > ik 0.5 Z—73 §#5L okay ©

- Okay > #f °

P B g E R IR o

b pRBE o

DEACRbE o HE =i iRl -

PHHE B MR = s iR -

ko

B e W BRAEREREE IR SE T IRIE{E sampling protocol e
LA o

MG {R IR {E CFD model » 3 {A{ protocol W  {RBAJuHE EIRH 5L {E

First draw > HHCEGHEALE 1 1itre B > FIERE 2
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PR R TE -

PRI IR S T R E R R A AR R R AR IR R first draw BERFEARIEE

# 250 il m1 > BMRZTT > co o REEE ZHiaE - -3 record BLiRah
H W] constraints [HEHE AW HEH > reasons » §f “we cannot
always obtain the first draw first litre
concentration” o T —{FFE » WHEEHIRERS NHSCE @ BLak ks
fRfE first draw BRI » —AREV(AZEHE 1 8 litre - FAAFEIREE
B 1 O litre B B o W K IR0k F B (E flat
concentration WEERE(Z > HI{&FHIRUE(E model » {REFE{E flat
concentration BERF(ZE » R{&FH{E total volume > {&BK ?

@SZEIE E ENER)

PPRTDUMRAE first draw SRR 1 {E 1itre fIZHE 250 (& ml BLg

BE#FZZFE flat concentration {HEEE > THIELS ?

R R

DAFUR > MME{E flat concentration WREIRITNEN S H B R B H((E

building concentration BEEHE » IHIELE ?

OSZEIE E ENEIR)

DA BT AR EE AT AR N M {H first draw M) sampling

protocol » ZF— » FAEFFIREET 19.1

S N

$19.1 ¢

19,1 MRFE -

© 14620 > {RHH 14618 4 -

P 14618 IBHFERE R k-

DR L (K 7 B B BR BT WA (55 VU # witness statement Hf{

annex BEE > annex 11°19.6° I'm sorry’ i 19.6 ¢

P LB -1
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fff ©19.6° 14618 -

B k-5

M SRR EE 146190 1.4.1 0 5i{4{& “LEAD AND COPPER RULE
SAMPLING” » B %I ?

e

M - IRESACGEYEE S ABK 7 IRES 28 BRI A - (ROREF 2

&G B -

R : BB » okay ° FRBIlE T 14620 first full paragraph FEL{&0H
L

“Water samples are obtained after the water at the
building has stagnated for at least six hours.”

WE &R e % first draw -

“"This no-flow period allows time for wuniform
corrosion processes to occur and for metals to,
theoretically, reach peak concentrations in the water.
After the stagnation, a ‘first-draw’ sample is taken
from an interior faucet (kitchen or bathroom) in a one
liter bottle. A one liter bottle is used to try to
capture the largest practical volume representative
of contact of the water with the plumbing system.” °

e FE LI FEME({E 1lead and copper rule on sampling #P:#
FarERE o B GENRIRGEHGRERE first draw B - W {E
sampling volume FR{FLIEZ (R 1 1itre » UEEIREE ?

% UE{E (% » UE(EE{% (% T L - - B4 IR0 (4 HIEVE (8 quideline W - 7K
HIE(%)F {4 lead and copper rule » EU HAMHEE » first-drawn
1 litre FARDAUE(E first-drawn 1 litre FkWi{4H1EEL o

M Okay » FAFIRERE —(E - ROERMEHIREEZE depart from

VEME rule » fR—E A B LI - (G0K ?
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[#]

DA R IREAEEME(E 14587 0 14587 > G WHERL{R “How Do I

Collect Lead and Copper Tap Water Samples?” ' {E NH
H{f bullet point B} > EFfEE“Always collect a 1l-litre
sample in one container only (e.g., do not split the
sample between two containers)”

I T O A

“"Always collect a first-draw sample from a tap where
the water has stood in the pipes for at least six hours
(e.g., no flushing, showering, et cetera). However,
make sure it is a tap that is used regularly, and not
an abandoned or infrequently used tap.” °

e EETRE 154528 > DI F i REE A B IRAEE H i 2 #E first
draw Bf > THEEGERE 1 litre » FRAMIR > B - BIW S EH
R HEE first draw BEERE > # 250 {# m1 H SyEEIE 2

1 éf‘a HuG S L HUR T B - 55— o IR A DUES KA > AR

RmEAAFTENY > 2 JAHE BLA{E instrument fd
measurement’ ED{%’Q{TE’?%;&% volume A HIF/REEZE(H minimum
volume > A DAF Bl EEFE f# 5E 250 ml » EEQNFME 50 m1 &Y > B4 as
far as the --BMZHEHIEEAE > FLHE 50 {# ml £ okay B -
B A&E R - UK > 8 first draw &8 1{E bhi K Ef
volume » EEEZAFEM: » BlGIE S A RANEL sample » HEAENFKS
FLaEE > Ot RE AETTUE(E independent sampling @ JRERA FF
5] &R EE PR & > N ED B 0 — (& 7 FRIEE I ) - Fe it 22 4 R i i 52 e
5 > B4 sampling o FRWHELHE e 47 26 FIE - BLE% T Ve Ve (& 7@
sample WHEEH -

Rl By B THIEE S (% > BB AT AMZLHE[E variation {4tz > Bl
fHE B B 4R RN (% > 11 B IR0A — (8 Fam > B AREETEBE /K IE E LY
e AEI A first draw BRAACERMEDY > flEifk fully flushed > #
TEIE - E IR R fIEA BB FTAIESSE — P i haE
FEA 2 E R - FUEEFEBEAL - R D --E 00 RE
ARF ] S A5 A R i UEE o~ Rt ] DABNZI 884 > BI DL adapt » R A IR A 4%
BB ENE > BRI REEE -
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Ft DA Bt R (e BE S RE M A 2 > REMT &R - B RAEPR & > BR4E R 3K
W e EE L 7L {lE] sample » WE{EJRHAN[E Prof Fawell #IAHIEL - Hl{f5%%
8 N &R 8 - EEL T ZIEN) - (EEVERS okay » BT - - A B i
HES LR IR R 5T FE4F miss LIS concentration > B4
FIRIIRBE BT =55 $08E > base on My--DIFTEN B =7 8 > WRFBY
=3 o --ENE A sample > =47 HEBLIEE miss L o

R Ry P A8 EE - b (el i PoR Ry B S5 7l sample B 2 HE 4K
PR N B T8 capture M (& - - A5 B (8 £ /K (8 2 $0 & [F] B ] e
b N RMEEIRER T - L wlir 2 & e st - T A —(E &k
BI(RIEEAR - B E AMRA 1 litre WHEEF S A--E N
o

A1 litre?

b1 litre - {Hik o EAHIBE R GHRNE TL(E sample UEEELET T HE IR

AT LL- -5 28R eI LL > gid05 B3 (E table &% - {528 0] LUl Et o (i

first-drawn 1 litre concentration - Bl{&EE. ..

PAEAR IR HE SRR o oA (] (A o o (] (ot R L R 2
PEGH--EE - A LEEEE - EARIRBEMR SRR A #ES

A BMAREE R - B R FE ST IRMBE(E 1 litre » TE(ERL
probably they comes very close to —{fl%& scientifically
credible Bf estimate’ BI{AI E B LIMHE  FEE > AR 1 litre
M--BEMREREEAD 1 litre ¥F - BARIRAH L HAMFE - i 2 HA
FRE o BT LU AT DA AR (BB E R R - BRI A B B IR R R

R o BRI - (RELHTE R T AT SR BSRIRA]
PORIRH] > 750 » FLABLREIE 1 litre o i 250 (B ml » HH
F R 169 v 169 -

Vvl

e
DV 169 0 A % L EE o
DUAE o MR 2 Mk 0 15 0 okay 169 °

PN IR ES (o) WHSRE - FHEIK > TEE AU containers B AT

{& kitchen sink MHE » KEJH{E container F{{% 250 {& ml Mf
container M » DEIEIE ?
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AR AN EE 8 cap (FHEI > A {E ZE M B % 50 {E ml Bf container>

Ug iE e 2

RN R

PHER AR TR RIRTEERE 1 (E litre WK HEFMEIE

0g > RBEHAVEIN container » #E{E 1 {& litre B} container > 0%
JKEEDRIEK I - Bhfg g AR - EREERE 2

PR RER R o N R R R AR EHERTE(E sampling team BERF(E -

I [ — A L] 7S BRI > Sk 25 > BIR A e AR - i Bt 7R & A - -
Bl{% readily available » R EIR N ZIHHTEF LW » F 5 HMETZE
B INEA E protocol  JRERFRBIEZ S VE(E % investigation
WE & I - -WEfE purpose FJDUEE] - FB 4G n] LIZF] » FrlistE
B 5k take the most --BM&aARCREL T FHE M > Frifit--
Bz IEEGEE litre » EA 1 litre BEAEEMES SR > HAE
{4 standardisation > BI{R{EUEM rule - {H {5 I 0 UE (& %
investigation » —{H¥FEE investigation @ a—{EA &JFER
M~ B SR —E) e s E S GEREE -

Fr LB % - - R &G0 > B HaE D0 — e —my 88 > mL o] DA /S (B
1-litre bottle  {HAAIR{E(E —- A X ELH{E 1-1itre bottle »
N - BRI ZLUEMIHEL > /1 1 litre  {RINMEGHH /D EEET & 00
Fr DL Bt {0 % 18 > SRS UE (E - - Bl A A5 I EE > BLah B A0 2 (d
guideline - Blf4 1 litre » {E{RIRBEEE (R 2] DLRT & F0
WE{E investigation BEHHAY » BI{% A o] LG BEARIH 5 - BI{ARVE(EE]
EhA R -

tOkay 5 IAVBREEE > 1B » (REDEE > ARKBIARA 1 1itre

ME=t » Wi (& & > B{&/REF £lat concentration WH{#E 5y Bt &g
b BERIERS ?

(A ATEEEIRYEE )
HAEB TR > AR IRERF %> 173.1 > HEE - ...

HEE 17. ..

$173.1>v 173.1-
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E itk

M R R R - - B E R R R RIE 1 litre B first draw>
U 8 45 SR (o ey WA A, o

N

M - B LB BB E o s EEME{E entry - LA H AU MMEA (E
entry> 0.011 ME{E > Rk T % 0 FPUEEHS ez > #8 250 {E m1 > ¥£ 0.011 »
5 TE IS 2

5 e

i © 0.011 > 47 > fRIFEFE R --BIARIE([EE(HRE (R 1 litre B > IR
WEHB 1% > 5 0.010 > FLAWEIRIE 1 (E litre - Hi{E & E 5
R/ D/DIEE 5 BEIELE ?

LR g

fe A 20 SRR FHVE (S 808 P58 1 1itre WD AT E/RME(E formula-
RUE{E protocol BE formula » MH¥A{E flat concentration
HESHTFRZE > WHIER ? KR IR 53 51 K0 B o

B AEBRUEE S O] DUE AN B DAFIDIEEL - wf DAk o 2R AT DAL o

i AT LUARDD - BT DO > AT > FRAN > FREMEAREEVE(E - - R AR IR —
@ FlF1g > BrDAFRELGREE M RARHA 1 litre BiEE > By 22 F((E
flat concentration BEZEER -

FiE - s EF(EEW ?{E flat B concentration?

F4e4  Flat > flat concentration o

‘MR 2T flat concentration > {HEARAEE /D IEE]

ﬁ:ﬁaﬁ&'\&'\ﬂﬁlﬁl » BIA LB It B i E R G ? Er'ﬂ%ﬁ%f@ﬁ*{%ﬁ%
RS F — il building > #BfE building AHEKEFEMEME lead
contamination BEFfEFE » FA F(AIF o Fr ARIE[EEE sample & 2R
TR RIEE RS 5 o (B AR SRS G - WL (I 4 A L 4 A T
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EEEFAUIA -

i : Okay® 15 o

T - AEM R > e > EWVE(E /R {E sample > T {4 0 second I
PEEE(Z: > FREH - fR—BAFEEE 250 ml BE/K » BE5E0E 250 ml FRUEKIZE
R UFH o (RUREIMR IR A (EF SRR - 0 BLfR4E 250 ml > TJREEE
WHE AP BRESRENZ AR SEEEIE 20 o 5L &4
HERE =+ FPug ?

i

LI SEBIRE - B4 0 giileE - BlREEE > 0 HEL 0 wiieinm -
LML > AR F] 20 0 —EAELBALE -

LR - —ESFA TR ?
Z PR ARE 20 0 NHE Mk
LR ko BE

Tt B

[ 0 AT > A A HE AT LA SCE R SR EBK R 250 F ml
E o THEE 1’]"]71@]71%? :

ER O AAXE?
EE e

ESE AT AN B 77 A 2
ESed o FT A ITEM -
EFE B —RIRA 250. ..
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[ © AR I KK 0 F 250 fi ml -

%L RHEET T - in fact - REREW L EREE - EARER
SRTE{AN relevant » (B (IR A (5 — (B 38 2 URRR > B (492 (8
(R » R 7 T 0 -~ S B B R -~ B (B
TE RIS > JRED Prof Fawell Y —TEIEiE » HLIFEI{F - BT AN
H o (BOKSCEIE ? BASAENE » 250 ml MR 0 R
ah. ..

@ W —1E combination for example > flush’ # first draw ’
i flushed sample ’ FfJI# stagnation » FIEHAM - &
Y1—{f basket of factors ' K[EEIR{ZBEH 250 {# m1 ¥ » H1{&
YIEE £irst draw BIEIE—(H test WEE  (iF/ BUBE A 250
{E m1 W} - {R[EEEE ?

TRE - XAT set ——F7—{H set rulelfli - fE 5iA BELE ?

S RN A N & I

ERE IR (E L standard S0k I > 5E— G T 0 RERE Bk (AR
FESRIBEOE » Q1R IE OGS > (REEF (L] — (8 experiment » H{AHLR
AR 5 T S R B ~ BRI B ~ 47 20 RO o B3 U 6
protocol » — (AR - B » (GOKIF 2

FodE B -

ERE ¢ BERHE Y -

FodE B -

AR T B

E e
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[ © R > MRIKMEEES 250 (H m1 BE - W — {5 5 ek B L (A 48 B
{E KB B — &L > (&K 2

B
¢ BT K RS - (50K 2
B

(9 : FrLAE—1E first draw Mi{fl result HBF T2 by /KFETHE M T 1
— B K 5 EIERE 9 250 {f ml e

Z o BlfA R > bt --iE R o BIRAR IS appendix IT Figure
1> ofDIHE% > 58 5 {fl metre > 5 metre € > 5 (% 10 {& metre
M UESE — — BT (% fie {1 i 7K 8 P B — MK

[+ F It 7 22 A0 28 O (E A2 A I {El lead contamination HEFLEG
homogeneous B} » {4BK ?

E ke

[ Fr DL SRR (% BEME 250 @ m1 > FHFRBF & S B E]{E sporadic
B contamination M&{ENE. . .

L ¢ L ? HEES X

i BM&RIR A B B 2] sporadic f contamination in M {E
water pipe Bt > 5{&# 250 {F m1 MEE -

B R BRIk E S > BB AEWEE - & —EE A E A
sporadic > random f element » {HAZH AL HLH W — - (RS 2 5L F
80 {[fl second [EZ L sample » ATLIINEREEIR{AR first draw >
BI{AWEME first draw #i{% stagnation Z1& {5 FEEEEHKE /K EEAH
o (B S B EZ I 2] > BB EE AR -

FEREEHKE e e ? N AFM A A A(E sample - HixIK
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B 1S A KRR Rt i e I o N R IRRE S - BB ARG ED ) &
gt IR R KR B R R KB BV & 0 (E{A A fundamental BEIE
[F - HE&EKREEY & - B LI B gish 4 A = -- Bl E AE A
perfect > {Hik again > ¥ HU(E H AR - DIFRiEl rzEs] > Ha]
LI 5

[ - B FMA e 8 e H ek i — > w (ah IR B /K HE 1 FHIY > HT 5k 250

{# ml> Ug—{& sample volume - WgR{E2 o %5 offf (i {2 1 150 02
sample AMHMYHMES(E mass hEHZE > BGTHE -

LI 2o Es ?

I
o

THe4E  Mass - BRI 2 E - g A

I

L B2 - (8 mass FLIEARIEEH -

L gAYE AREER > gAEE G SA8E ko the

[0 4 0 5 4 o TR SCEMR - /RS —BOKE R EEH 250 {# ml o
R8I K IR {22 > Wik 50 I m1 WE > BI{ARPR R o5 - ph (/K
-- sorry  Fb o {EUKMERE - FD Z RIS BOK 0 5B TR
JKHLHE 50 { m1 > fREK 2

itk tke

[ - PR 50 ([ ml g — {8 &2 (HE IR A B 2 BRI 50  ml
i (%1% 250 {& m1 ?

& EEEAREIRIE - - DR R B o (5 B B = (R FHBE 50 Bk - A {iE {5 5
= H A s E RS o BRI o R E R E s AEE 50 BE
oy ey R 1S 50 #E (Rah KAl - BI{AHEE(E volume »
At DARENE > DR (REUAA Y Ui > B R st HURS - R HORS > sE (R R 15
EEE EHEE - BRI AE —F > WAESFZEY - &t—5 =+
8 flat > [FEH—T -+ IJUME--FHE > —F =+ --(ROKEF ? RocHE—
I o {18 48 5 AR BI R AF -—(HE & -- /N EH 2 (H sample > Bl{RI8KGHE
— B IR - BRI E . ..
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PR ?
ko B E IR E R o BRI E

CHIED > AF - BRISBE R R B RVIE 7 A TR

B MR RIE 7 BEME R T F00e 7 (B E R (R 2

DHCE R T (5 = o gL > ALY AT EE o R = s
PN (&
DA AT E B s IR R = st g o7 I R EI(E = R

J& - BREEHLEMY chemist » FRMHENY[E] 1 B 5L (04 - s IR =17
IR o E - - h = 75 > R HEE L (E sample » {REE end
point Wz#E ? End point WE=/7## > {55 —{H sample L RLF
MR BRI > P DA S0 A2 T BUSR $ie 21 ol {18 EE A = {18 B e /K e 2 Sy B 0 > P
DIERE 252 1~ & (A 2l - - 35 {8 second » [N IRHE AF K
U o HEWE 250 ml o EEZEGEA 1+ second  HIAAHFZE
PRIEES S - (BRI RS/ # second AEH > [FEHEBEINERE -
BB e 2 > MR e

RIfB R AR - -5 & sk - A GEEREMW[E sample » HGIR
REEEE = w1 A A i - BEREAE —ERFE - BERERE - H2
HERLEEE T - SO EE ZIEM A sample » FTAMI R AR LK
oy E A TifEl sample » AL (i second RFTHE » B (R —{E - -
] DA —{E &8 Ex » — i iteration » BLZZFIUE(E protocol » 455
BATWEE protocol -

SR LT vacant flat » WBBREHAHELE ELE - 5t
BERM > gLERW > HOKZ I sample - ERH) > UEH) vacant
flat > HHEBETE sample » {H{RMHER HIEFIREE £1at 1{E

sample » HI{4HE 4 labour intensive Ef o

BT A=A second wt {AMH MR - B {4k 2 5 21 PR H (R B
e /KW R > /NS ] DU SE AL > LHE B4 interest gl
%{E drop - FrAZEE R & H Ay > fE# st RES /({8 second {LIF
——ol NH - MBI LF okay o BIMRIH RN -

Okay > I > IRELTEE I B EEVE —(# sampling protocol f
4R B S X UE(E exercise design HHREE > HIMAAIF B - ¥ 8l
BENE —(E sampling protocol » §¥rlE o
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DOERET LR 2

EET I ?

DEEt o R RATLIHEEE > BT U e o BIAEEERIE H Y (R S

- -IE(R4F % BE choice °

RO ES Y REZHE AR ARESE® lead

concentration » MH{EELHIREHEY > (RDRE 2 BIHAUENR --TE(E . . .

D EIHEE AL o (R E AL
D[R E AL o HERYE(E S ETE—(E sampling WH{E H HYEEE (A2

i {35 > Bll{% average WH{EIEE > HE EHE average M {E{H >
ML —E maximum [E#A(EHEEE > EE AR sampling

protocol WfHE » UEIENS ?

PERBIRIE RS o (REERE SR E > BT AT RE RIS > By DLSkmt (5 B

(B K K Ml PR S E & s & 0 YR HE B Al LAfhiEt > AT A ET
i (i~ 2 {EL R BRI R U A (I AR g v At T~ 2 {E > =] DA &% -

BAIREEETIE(E model » WE{f sampling -- sorry @ protocol
E{4 model > sampling protocol » {f H A {42 0 ME {f maximum
BE - 2R 1% S5 — 1B J7 ARG average » BEIENE ? FLURYE & S 7] DL
EBALE average o

EFE ¢ REHESRREME - B e HREMRT -

F5e4E ¢ Okay e

[

S

AL

(==Y

D RELETUE—ME sampling protocol WEfHAYFLAAEE maximum -

capture {fl maximum > {&BK ?

(%A AT EREIRy E %)
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BB BRI L » Bl{4EE unless {RIEEE] maximum > fRINENIE
M average fRt7Mf » HRIRYE(E sampling protocol - M {E
sampling method Hf{E B HY > {E€/RIVE(E sampling method » F i
HIRTEFE average HIME > BRIELS ?

B RSE R FEE R S H ot e (8 Bt AT DLfG EE o BT DUAS E

average * YR FHE consumption pattern - B LDL{LEEF » BJLL
fligt > Bl — 1 educated f estimation - B RZHI® HIRE(REE
consumption » BLE —{E&FFAEL - 7% elaborate » FHiF4EL
household B} automated Bf monitoring 415 » Hua]DLIIE:% -

Okay > 3 » IR ELFEMA 50 & ml HFHEE - K —2 50 m1 2
& > AR5 HREE T/ E AR E Lab FEEE - IR 2

:{%o
LT M 50 8 ml > et /IR AT © REZA > (40K 2

DA E IR I > BEE AR > BE 200 DERLSY Government Lab W o

{4 Government Lab » FHfiH TR 50 FeiE C i 50 WM -
B 5 S0y R O LK

: Okay ® Mi{#E{4% first draw W] ?
" First draw: {& -

DI AAREE 50 ml BE > LT AEIAESY 50 SFUE(E Government Lab o f&

o 2

CEGIRBE A —E oA > B {AE (& building K& sample A

250 ME > Pt —{# QA procedure’ Bl{4FH —{f internal B QA »
Bl —1E building B+ A (E - -BHAE — KB lab # B UEEFE
J¥ > A1{E oC > internal QC BRI fFHE » BREBER —+EE > LA
—EKIEE sample » /R DU B AG B o FR U 28 WL 5 A Wy K - -5
Ry HIBEAE cross-check » HuiE—{E 250 Tk -

PRIMARERMIZIR T 20 & T 40T 60 WEMy » HEHA =R

control W » WE{EFL{% 250 BE 2 ME{E#E 250 ?

AT R (R R
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- T 80 -

AR IRATECEE o MEZ A (& > 80 WFMHAREE - M RIREE sample 0 H—

il internal control o {% > AJDAMHEE - JERZ(R T FE40 80 » Hlf&RFK
B internally FENMAMEEE > BL5E internally $UA — 18 QA BiE
12 > BB —{# building & —{# sample LT M{E/KZE check
BE o WA —{E g

FESZ AR L - FEa% 5 - - B A B IE (8 - - F mT DU &5 1 F 0] & /R e (&
FERERE > (B G HRUEE AR > SR ERZ (RERVETERS - i HAth
UL > FATRCHE o MERZ A H A EIEE o (B R L 2 EER R RE - K
S (B - B e A DU ET HOE 1 A e (E R 2

54 -

D URAE A UG EEAT S L o B A TRME PR - - LS o L ERZ AR PR B S

i HAM I sample o

e 164 H BHFELS  NAEHER -BEAERLEEE  NAEHE

[

E&XH - 164 HEf point number 3 -

R R

W FRAERGIR » 4152 in respect of other than FEAK/K S »
WEIREM quality control [E3 quality assurance : Hl{&
QC ~ QA » fREASGEE » (RIK ? WIRIKIF(HIE 50 @ ml » FEHE— 5
=~ BHBIK o fRIFHEE 50 ] ml o FAERME quality control
[HH#H quality assurance BiHUENE » DIYREERE AT 2

D BRELfR quality control FREEIRZ7BAMIME > B{A#F 250 F split

AW sample & » ZA{& cross [LHT o

PIRAL  AIERARA 250 0 fRAEJLL split o IEAH 0 FTPASE—{E first

draw > FHHERA LA oA ~ oC » FF(E draw - FEH E IR A DA
QA~QC HEAFE = ~ 5=~ FIUBE » WMEIRFEE 50 {F ml > {REL
Bl oA ~ oC ?
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[

PRI ?

A% RUBUEE - BLEEBRE 2R H » LA EERIE(E cross-check >
RUBUEM (- 280 accredited lab BEL » RMATEME G2ED . . . (FEA
JB) as accredited FTLUEBFELEI(A take it --BAEEE
sacred B » BI{&{REE{E question I measurement » ff LEIMA IR
Bf-- K[ DIBERS 166 H » {il cross-check {4--B{& WA (58 & 1E
B B H By oE S LA — 2 0 Bt DLE R accredit e
measurement > WITHHEET—E sample & QA - Bl{% 0A (h—
& - - A — R gs > FAME I —HH oa > T HE B > 100 »
RRIEF B check > BrDAR{E RIREEE 50 B oA » FRBL & 561K
EEEEEEEARASH M oa -~ oc» BB sEHR] > & 50 {F
ml » P QA ~ QC » FRIE K A] & O] DM A5 B g -

4 -

T HAEEEREMEBECAS EHETNEE accreditation BRI

QA~QC BIA TR (H B g - (N Ry TR &L A /b /b B{&IH - Ff DL Government
Lab FRUEAFEEW - K A{E4 authority » TR Bl (A 0H A B A% -

IE5Z o ZHEY > WIHEEIRIEE » S GIRETEAE - 55 EE 0 R IR Z i
QA ~ QC » {RIF{4¥E 50 {fl m1 (RGeS > {RACASEERE 100 > IR
o DU E] oA ~ oC ?

R R R

EFE ¢ st ?

TS ¢ g 100 -

[ 0 BIRANR AR 50 (AR - (& 50 s IR > By A0 SRR 2 4l

HE{[E OA ~ QC » IRIZEFEALHE 100 [ m1 WBE - WEA{E /R &IERT 2
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B ko FTLURBRUEME - BRI 166 H > SRENAIRBEEEE - BRVE(E 1ab
A B W oA~ oc ZAh o WULEME lab 2 ML - T AT A
cross-checking » BtfE » + /0 &/ > /REEME{E range >
HH 7 I A B 0 B 0.01 o R AR R 0 M P L WY B AT A KR - BRI f&

within...

T ¢ kiR Government Lab &k » IRy -

R Z Z
:l_'f/\yrf/\o

FJ% ! Government Lab FEFHIF ?

T4+ WIEAREE Government Lab MEF - WA GIEUEFRME -
FE L IE(A > IKB{E Government Lab #F 50 HENE -

F5ed ¢ WIEFHTE(E point -

FE - BRIAIE > BIAWERIR attack Feli{E Government Lab MW QC
standard > {RORK X attack AR EH C #& % B 18y 7K ¥ o 0

standard -
T4 Bk ...
T - HEBREMRIRE R ?

T4 1B > FIE(R attack Government Mf{f] Laboratory Mf{# -
B ABERE - BAIE(E fact B > BUAGELIR QA ~ OC BEEE » HE
B B BRI .

L (EEEAT O - 05 -
S5 U N

TFE WA —HE—REEL&H OoC ~ QA W -
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&A1 BRERE -

4 BRI A clarify E{H fact I -

W R (R 1S

ko

[ 4 B e PR - - BR TR E R B - -5 IR R AR 58 A i A i Table 7¢
% Table 7 -

M mMa v 162 HEE -

E itk

M e fE L% =& vacant flat lflffﬂéﬁﬂﬂ%—ﬂggﬁﬂ%?ﬂ% ' BB IR 1% R
IRFEM vacant flat fFEHCH visit BIE={& flat B > IFIELE 9

&R ke

[ Bt S — B - AN — (BB A - WRAKEE entry o WAEABHSE - 15
BB KIEEHF LA 0. 017 W > BEIERS ? T %540 0 second BERF{E >
0.017 » BEIELE ?

%tk

[ W =P 24% 0 0.010 0 BEIENE ?

%tk

[0 N TP Z R R T A4S 4 0.0025 -

EEE

[ 0 - PR —BSERRAHAE 0.0025 B > BEIEDE ?

&t ke
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B T - — H T BRI - (0K 2
B -
M ¢ Entry SE—BIBHR 0.0025 - (HOKIF ?

{/
b o

‘_Db\

B f
M : B H R RSB 0.0025 W » (50KIF 2
B

] ¢ BI{REE R A RIS - HE (R flush BEEH =1 21% > W . ..

F/E  Entry HEMA AR Z A ?

Fi4 FE. ..

T ABRZAIE AR Z1% ?
%I ARZR
EFEARBRZE?

%R flat A e

i 2% > ABZ1& » W for consistency  HIFAFHEARZE > W
BARFE meter position A DAL > (R A AR 2 A7 HEAE L4 column
ik meter > RAFEAR —(HF 4 entry ?

KL IE .

= =

i : HEEEEESEE > NERIMZEFE for convenience sake > IKEL
B entry > BlMR AR 2 1% Wi (# #E -

&R
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M A RARBEE—H - 12 B 12 5F 15 42 Wg{EE AL - 2R {RMH H (% £lush

LE

T

[

[

EE

T4
£

e =¥ 2 1% > FE 2 H WE i 25 50T 0 8 g 2 K Ry (5% o of (i
IR K 0. 0025 W > DAL 7

R R fRooTE o B

DAFW o FRBEES 17 % AHZ®R  AHZ®R IRNEREE T F

4l 0 second §t 0.002 » FR{EHI4HE 0.002 » FR{FEFHE 0.004 » iR
EN—EEEM %40 0.002 Bf -

& o

: Professor  Wg{f{4— vacant flat B > Hl{&x% HA 7 AFHEE >

YR £lush e =938 2 1% > (R A ZK - IREEHEE K. . .

Flush W =436 ?

42t =4k =+{fl second > sorry  MELEE - WEEHEE

=+l second Z1& - WE{E KA (& = 65 B AL K > (DK 2

& e

it DAA0 S 3wt (18 H 09 % 28— (S A R0 > Bl&H & e ERK > H
B flushed sample ’ FtH fJl representative If] o

Ui o V(BRI B AR AR S TEIERIE > (oK 2 R
FENE - TEFLER BT REEAOKE B IS - HOKF 2 5 (8
average --1] averagelflfi » WHE/R £lush TFiTHE - HEF E IR
{#l boundary point ST RIEE > BEIELE ST 2

AL IE o

D MHRBE as well E{f boundary point Wi [E#E » TEIENE ? 1R /R
Al H AR K BRI A A K HEBE R IH L o 753 A > R IE {5 25 o
(&l K JE#8&7 » R E % %A boundary point » Rl boundary point
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WA FE A S A B 0 fTSLEE/TES 0 B full stop o SEEHEIEE test o
T e E G H A LA —
G IRERE IR S 2
ToeE B HWIREERE > ATy B EE IR EE -

& AREENE meter M HLEIMAE B E - -8 down-feed Z F{H
meters W{ & » R0 & — WY ELEOH W BE KB - AR AL {E - - B
meter KE|E entry WEFLKEIE(E meter room » M & TR EEH fig
{4 H % joints and tees and elbows * £ entries fH{E -
R WL s E entries WHE#E » B A E/RBLATLL test FH
down-feed » e AHME B K E L 20 (E A Z > &KEHH{E meter room >
% tees and joints MiEEf contaminations @ R{EAEE
% BRI -- AEE 2 1% » BAR LBV 2 joints and tees ¢

FilL Prof Lee {fl recommendations > 5—» §i{&fRH7K > 0.5
—5r8E 0 FEE4 significantly A L. reduce WENE(H lead @ 4l
A DA --BARan R eE T IR E AR PR ER R R R R A E - AEF ALY
ME MK | BRI o HE R (EKER S - e & N LK EHE
1R IE — {E #5518 concentration °

B {% > B AEUR 7 P I 222 ] I 25 g ey ] L > L T 2 RS A ol {1
K

Foe4 e B2 sEEREEE - R Professor FEREFL(AEE - -
RN EIRAE > RIEEI L EERILE > S BEEE > KN Prof
Lee [EMZME{E model B} design LI F(4FE#E(EH maximum lead

concentration e

EFE  UE{E Prof Lee — B EEUL - (R (E BB K - BR(F B (E
variations » time [ concentration WE{#l variation £k
RS lE—EEW --TE=1d flat  WE={ apartments FR{REHTE
{# computational fluid dynamics @ ER{EE T 2 & (4 0E {4 0 1
leaching rate » 2= ABKIAHHT] joints and tees Wi & & H B >
WE(EHL % (8 purpose FLAMEEEE M » MHth7A WLl G EVE 7 ARG
fHUFEY -

Tk - B WEEEETHE - e LR BB = (# vacant
flat > f4 flush E=+MEE EZFINHP 2% > HEKZ% - W E
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KEHER GTFAENE SEET —HMEE average B consumption
i {& metal. ..

FRE: FRWIEATFEE con IE consumption 44 7 IR{EFE(AIEN) figures
PRI EEERE figures » IR figures ¥i{h measure ZFI|HBRIEL
figures  {RELEERE interpret (EELARE TEES - BEIERE L 2 AOK

— & average f consumption concentration > depends B

PR X N FE R ARMENY users ZE 5 ARHEEF # S EUKN > HIE0E g
B EK - (HRUKIEF 7 UE WY 4 B 55 00 > W vy 5 4 EESE IR 0 AT — {8 AU 45
average » & —{f household HHIE[H -

ek ¢ Okay > EFE - BCEIKIHEEM . . .

T WRIREEZE > (R flush 2% - ZF Wi concentration {4
significantly reduced ®f > ¥ accept & -

Tt 8

EE CARDR ? HRIEFERTIH 2 > BIGIREARIE SRR - A EHET S
4%{4 self-explanatory @ FEIEEEE -

Tk e £ -

i : Prof Lee  IRME[EIREEZEE > FLAIRIE B K EHE —BREL 250 » {&
K ? 55 BEHi(R 50 0 FE=BE 50 0 FPUBE 50 » F B 50 » ARFLH
total mass divided by total volume : {48k ? Total mass
divided by total volume ’ {4&BK ?

& CEATEIMEE)

[ PR A5 (8 weight > WH{E weight - WiEH{E average fiil flat
concentration WERF{E > 1R A FLRR » 1% [AETHA VU /KL weight Hi
A S — KoK - TEIEDS ?

B ko (RETDATHES o (& o TTLADH 3 o T DAOHSE -

o H{&GWEE consumption pattern » BI{&W IR HIE =+ F ek &
Nt ztg o HE W EKEE S 2GRN o 0 R IRE R - -0 R R (E
protocol A —(f average Bf consumption WBfEE » H & (&
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weight FEIERX & I S i i

i
>n§g|t:

S

Y

TR URER & AT e B - N — R - B e
Foe4  Okay 15 ©

TR R Femt ok 2 4oy g -

Eied A -

EE ©URER T T S

Eed 4 e

T 4 B 09 RS {&

T 4B 24 S RIEHSER

AN A -

F4  EFE o L Table 7 WEMPHE — - WEMEZERN > ABKHET
move F|HIh—{HEH -

ESVEARS SR

KA RIS S B A S A R TEEGE (FBREL

B EARMIRE TR 2 G B0Y - BAR KSR E (W3 R FEA4 &

B) ) HEEFGEMR
1= 5 A S 1

B BT > WEEEREEES Table 7 Table 7 IF IF i Bt 5t IE BE o
I ABE drinking habit ZWEE > [N Table 7 14 vacant Bf » B[
%7 N B e (B K HEEE > fRBR 2

&R
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H{% Table 7 §L 0] DA BRE( B HHZE — B /KM ([ transient effect
53 52 BE0e — (|8 7K S Wil {[E 52 B 544l IREEEE ?

@EZEEIE - E EDEIR)

LR E = 0 - IR (EFT AR > vacant flat B > (40K 2

R R

DF R 0 SR PR IR UE {E match PR ARME(E sample o B[ {F R HE {E
sampling protocol & » 250 ml §i{4 first draw - 534N PO{E

50 fli] m1 > HE/RVEME model LR H 250 ml ME{E 2 &M > 25
—» first draw s22ZE{E flat concentration g K °

bR (EEEE A -
D EEE AR ?
Pk

D IEIEEIE—1E Table 7 Wi observation AHFEEL » (RIEIIE[E

70

A

DB (E vacant flat » BRI A HLICEATING £ 06 (B S 22

FLEETTAE > BIRIR M 75 (& - BT PAEE not so much £W6 - N
T ANETRE > Frbl--BAIREEC - B m e = S 5 ek 1 % M
millilitre MEMYHEDELEE —B% M Wb BN (5 - - IR ORBRIE S Bt ok & A
TR - RBRIFEEE S 2

SR R (R 1788 0 REREIEEE ?
R R B R Fo AT (E - - Bl AR M AL — (A2 - [N R It R sh s e - B

HIBESFUE L sample » A AUE(E sample BEERIEL AT DU
& first-drawn 1 litre » FDLEI(AEBE RS - 5k E (5 AT DU 4F
HAHRIREERE > HfA scientifically > HES--H(E NESH
okay B > Bl{& vl DA E Bl SEMH estimate {fl first-drawn 1
litre -
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ZRREETE /NTE second » fRUEAE T B HELVE FL{E sample W}
average concentration {RBRE]LDIIE[EEELLENE ? 1H % 0] DLIE [
W L B 0EE - (B {5 R Ry T Dot B R i i - [ R Pt total mass fR total
volume » WE{{4 ik direct If measure » FRIBFEZ(EE - [N EFTO]
DAGEEELN 50 F--Bl{4 assume MR- -BI{&RE 0L RELAF 25 (% > AT A
M {& flat concentration &t {4 Dbase on direct
measurement > M &HEH F—(f measure BEEIE » BI{AIE (4 — (4% L
WA > IR By MAUE (@ R FEFRBEEE sampling protocol » —{fE average
B flat concentration - BM{& X o] DIMHEE -

FeBH IR Fr el - A SRR LS B B R By A1 S A IR B AR T i T ffk
250 ~ 100 ~ 100 ~ 100 » B3 250 ~ 200 » M H B flat
concentration BLAEJREVE[E » MH[EE - FE - BTDAVE(E 5 77 & H]
BT BR2fAEEE -

S AR AT DL R 4 BEDE AT L 250 ~ 250 ~ 250 3% 250~ 100~ 100 -

FF -

RS

EJE

F5k
FE
T4t

EJE

£

100 Hf > %A . - .

Mok EAME A L please FTA LA » BEEESE 2 5 H i 250 > I
HREEE A - 2 500 - & HIREEZE M 750 » MR SL E 520 ?

At EE o REGHGER - REAE. ..
Exactly > ...
A EGL ..
o ST SRE (I DR RS o T S IR P R - (IR 2 I R (e 1R 1 RELE
4t FEE o KRR . ..
BRI 5 B Ae— (& 250 » #HA&M > s H el LU 2608 > 12 H Al i

250 - HRE M2 2 Je 22 U e B IRt 25 i 1R R EE 0 R U 7

A BE I o BT > HERGES > WEAREEJHNERE
WP > B AR FEER.
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i B FRAE EREE - P (5 A8 5 2 5% of {18 BE 25 5 =] DA S e 17 off] & 7K & ofi] {2
transient value B[J{%qE 0 08y o MBS B2 40 = PO B AR ME(E first
draw BEsZ22 > and then Z72Mi{E £lush BEFZE LW > WRIREGE
capture Mi{EH /K average B % { mean lead concentration ’
5{E weight fE adjustment W75 HHEFHBEZ (GIEMW TR il[l%
B average BEEE » RMERI A » FOBUIHAE R O IH AR 6L

ke

G Ue(EIRIEE M E - B TN IREERES take (6 average ZUif

% EMAEEE - EER MR 5 FE

T CIREE T F{ElE—oEE > FE(EEW o EE > f average
S [] i ) 2 4K e

T4 - B HEEE Y # 17 R R -
T ¢ R measure HEWI{E concentration & &8NE [E] WA=
T4t {4 > concentration EE[EE o

F % AR{E concentration BEEE IR average it E4K0E [E] 5
&Ik 2

TAE  th oo MR BT > BRI TEEE NG (A (1 e ] R > A

T - B A (EAAE B GRE R MR E2 B A capture Iff
{(EEEHEME > {# concentration [E/{E time ([l difference --E[l{&
ffl relationship > FTDAMEBREEETEE gap 7 A BE(RAHI - /RERTT
Pl capture B ZWEIE > B E{E variation (REEE RS > (A0K ?

T i

T AR RSEE 20 - REUAFY resources BE 20 » (RUIE A ZS0EE >
URE] DL T g8 1 — ([ SIS 2 > {ZDK 2 IR{E Lab AHHZE [ f5EE > fRmk
g > fRufE {E 2B > R plot HIBY{E graph DRARIEE > — & 2 Ui >

[E FeltEal » 0 level ~ A level — g2t - fK 8 5% %
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integral WY Wi > K plot f§ graph HIEFHIEE > smooth A
smooth » FE &M 27 Ui -

Tk g BHE - EJF 0 BEHREL explore EUE(E point » HEH
% FE s (E weight BERARE » NIBBH T K E L o

EFE  REHWHAR > BIRIREUARE % > /Rl sampling protocol
Rl experiment - {R{E methods Bhitehk » (RHRETHE - KA H 2
UE [ . . .

Fidetk B IREL I ARG - PN B TR a2 oA R E 7 — 8 7 R
B3 RazAtME guided by /K BRH HHEIEEFE interin
report + HLAHTTHLA (kP BEIZE + 7 DA (5 M T A — 7 (R T B
(505 L LT3 (00 8 (4 OB - (L (3 A 4 (135 £ 5 DR OBE 1

L B R E B E - 5 AT IR T > {# objective
R - R E R o (RIR 2

T4 &

TR EERIREE T B —(E general | -—{EERE —E--RsE " K
B — (] + general WBE3%% % water quality * —{& general
pictures o ; BEEE » RBK flush W > (R0K ? E 2 (RIEME entry
point > lot boundaries WMEFE#E - BR(FEIRAEZE > /REE " 2K
WE B = TUE B A AR5 B L (& &0 15 2 sHUE 7 — i 5 it AR 8
KB K > 7% A B R /K ZE 0l 1S5 H P V4R 0R] {0t {11 0 (& ol & ~ & 1A
MR e R BREURIETEABR K o THAEARIE QR e — BB K S Y fE B R A
KIEETT 7% » IREPEAARIEN average BUKEH TT A 17 #0282 I -

WE A& — 7 (& IH R0 > R 28 T It 7 o] BE e > (N B2 J/BH S ER
fBBR 2 Ft—E B — M method HIE > FKBEFL A generally &
a] Pl {4 —1E representative Bf pictures B DAY H B » Bt
bk-- Prof Lee sl/RWE—{E {50 CAME]EL - (EOK % - F&H fr =] LA
—{E[F > BEIELSTF 7

Toed ko ..

FRE  NBIROKHEE LT ARG T 2 —EF - BHEEA T
FEREh—(H W > 48758 flush W R A58 > (RUK 2 UREEEE Ve (# 5
{4l general quality of water IR IREENIE—{EIE scientific
IE=E > PRI {E 5 e scientific /s ©
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T4 ¢ T > Fe—FER g — s Tt ([ method B > BEIRAEE—
ARG R R BT R E - 55— i assumption HE{REERN
ABE habit B[Ry exactly Table 7 FEIERH habit Sl Table
74— vacant flat B > A7 DA{E habit FEIEE into {d picture >
Pt DLEH B EE B S G K 0Y  {ITEG S il 51~ e WE - iR WE —{l vacant flat

ERE W  THTEE > (RIS (5 [ U M i RE R - (R REEA L 2
Tk &

T - Foe 2l o i E S sy - R R R AR H 8 EH W R QR
-~ W AR R i Y 2 52 5 MH AR AR AR SR L o M ER AR o B ARG L o IRBE
as well H#[ Prof Lee " I {HBE R EEH LB (G088E - |, 2
Prof Lee {f] comment W o

T 4 SEREREM -

SR P

M : Prof Lee - W15 3¢ 0 f8 (% 3% — & -- (@ H 69 40 £ % 8% — (E
representative sample B} - H{4 represent the general
quality of the water Bf - {& HAV A BEHELEE » ' looking at
Table 7 {fl transient value of Mi{EZE —BE/KEEEE » 415 {EH
HIRIFEEEE » {H model --Bl{4&Mi{E protocol » { weight to
attach to {EFABE /K HE BLIEEZ AR AREL - MEZ AR AHEE - 38 & g -
W {&] /% [ 0 [E] & 2

B BRI R SR 0 BE SR > BEAIRZEE > (EEERR KRR 12 A 12 5%
PR 7K % 26 » BR{FE 30 il second Hifhk 7 OYUiE > 30 > 7 M » FRAEFLL
4> BRELFRBZEANA 0.011 > ArLAIRBEORERE] - - B {AERFT - +
BB AL > TR T R MM F B (E AL - 0 SRR sl S D - - R 2%
& IRUE(E vacant time ME(RIRUHE 7 sample Mi{E typical Kf
sampling > (E{AM R --EMIHLME sanple UEE - HIREE - -El{%
fR#E & -- % M i { flat concentration # & -- Bl {4
borderline Ak » Bl{f4 & borderline M » {REEMEEEZ &
HEIMYELEE 20 - (R0K ? ELEE 20 2

[ & 75 e R (E R -
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PEGREIG - ARG for BN > FERHL AT RERLIR - - BRI & [

EREE - B4 & A SN measure AL possible » Fofi & B ikl
DIE S ) measure > (H{RIEEEFR B EE 28 (# first-drawn 1 litre
[E A weekly lead intake —HEEEVENS » BI{ARIE & B2 Ve 52 28 -
WEAREES HEES: » () weekly lead intake > infant weekly
intake BEAR FHUAREMEE - AL > HE/R first-drawn 1
Litre » FAHRHHIRMY user 3THE BT .

WHRZBWIREEHE A - FE A > MR EE 5 47 2 U 5 A {1 55
B /KB drinking potable B » M HEBI{ZEL - - TH — &L W - UE (& &0
H--FES—FE gk first-drawn 1 litre FRUFEREF > HEIRE
F - RAREF IR EE Figure 1 fREFFHILBEEE Figure 1 REAEF
80~ 100 ) » HE/RELH -4 EF - 20 [ 1itrelEll - Hifk
RZ%E] 80 second > B4 &8 4 JiE A 85 7~ o o {I&] -

FEE I » BLEEIREE Z(UFR M > Bl first-drawn 1 litre 45—
BT IREERE H LR E(4 average lead concentration »
A F{E consumption pattern » EELNE (B IR - S5
FEEEE > RETERLE > EUGEMREEABRE S Z M 5H
first draw 7K » FIMERFE > 0.14 > B{&(E risk 14 0.14 » ¥ F
B > 0.14 3RIE(E intake » that would be my estimate of
the expected lead intake of an adult @ Bl{&#F--TE{H =
INBI R4 25 e - B (% i 5% 0% 1B o 18 3k - - {E (% 5% B RE 15 5k 4F
scientific Wf > BEAIROIEE > HEE - BUEWESHE  S—#--
— 51 household » & —{f household EIM{EEFEREE -

i AT DLBI AR GE & 0 i > SR &G R EE A sample [Ef
details » {&BEY 2 B4, . .

S SRR EfE topic > I move onMRE -

X

 Okay’ M&#Z °

: Prof Lee Wi N—{& topic MM {R{E sample size o {RA{EHH

BE Table 5 W o

: Table 5o
c % 17.3.17 -- 173.17>173.17

: Table 5 IE[E » okay °

-135-

Transcript by DTI Corporation Asia, Limited



BAKEGHEERAEZEY 201642 H 15 H

[ie]

[

CERo

Rtk R B B

Okay » {RUEE F Wl {E comparison » “WSD/HD” k{4 /K # & W {E
sample {f] size ' fRIBIRVE(EFE > {#l number of sample Hf 1325 °
BBk 2

(A ATEEERY[EE )

! “No. of samples with excess lead”# {4 106 8 {ii]l per cent °

T I » FL A HEARE » B{& R research team Mi{ff§ > “"No. of samples
(flats) "Hif4k 108 » 108 » IHIELS ?

P

! “No. of first draw samples with excess lead”%t{4 51 °

Ug HE I 2

PR

CIR{EMR N A No. of flats with excess lead” » WE{HF{&(E

flat concentration I ?

% ZIEZ o

D EIEZ > K number of first draw F{RIF(AFHTEME 250 {# m1 &

MR {8 EE e I 2

R R

SF > FRAERGIR - AREE R - —E AR HE A EIR - AR - A
W KB AR E T EEE - /R0 F compare 108 { sample [A] 1325
(] sample W& FeMbbw: > 2 —{& comparative Bf result »
g —{EIE[E] sample size WIE@IE(4YF accurate I ?

PEY MEKBEARGE sanple i h--RIKTTECH 0 BT AL

lead BE 43 2 VUIEEVE » HE]DL sample % o

Hin}
X

V0 & o

\

PR DARIR AR . .
CEERMR T MEHEE R E 2
P sample FRAFAHEE o [FHEME{E sample HiUE (R — A 5t &%
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sample > RMASEIRZE 3 Bh8E N EM - Z8{% fully flushed F
PA&BFT—{# target B} purpose B} » IOl --E AVE(E (R general
EE—1{E quality 1% --BRI{& A0 % 8 Ve (E 5 & - - Bl A E A i - B
Hag e e [ HUR - (B RFRBEEE sampling Bt H ARG B L - wL A8 R
{fl maximum lead exposure FJFE{REE » BRI AE(REE o T AT DAER
BEIRM--MIAE G E AERER  E AR ES(E R BRI A EF g ?
kS —{E building Al » &—{E building Efff > & —(E
building F ~H -~ o

Heut JRER A W R AR B s N Bl B g T g
randomly » B{%#% random > We & IE H Bl HHEL random » WE{E %5
EZ L » VEE random sample » WIRIFHEFN T - B 4055 B E 2
MEATE > HEGKEGLRAEREN > HIELEHE > within {§
framework o FrDANEAEIREL[E - -Bl{4E . within {f resources »
a A RERE T » B AUE M Gt v DL F 3t 2 a2 - — (E

general Bf sampling FHIEF] o

% 0 AE. ..

PRAE DA o IREERER AR o F AT DUSh k(A 4 SRt [ P B

(i 5 A E W) &g > JRECEIMEEE concerned owners HHIF > 3k
UEFEFT 5% > (E(AREIGEEEQER 2 (A =8 - RE (% > BlA
— EQUEE 0 AT DL ] DAEE BT A RS SR B (R B MR A TR S - (H(R IR
B2 15 (5 — E AR BlGR)P B AR M R B {E{E building
A sample » {H{E building #H sample °

Prof Lee » IMERIIR—HK % > AR > IREBVEE R - 18 6 v fir 3 -
FAETD > Bl{& B EEE{# entry > “No. of buildings”{4 3 “No.
of samples” taken by WSD Ff 92 > “No. of samples with
excess lead”Ht 13 %t 14.1 {f per cent » IE{EF(G/KIEEHFHE
BESE R

PR

© UST | team®» “No. of samples” {14 9> “No. of first draw

samples”{4 0> “No. of flats with excess lead”{% 0 {R
] B T DA R ) B A (A I R 3R R 0

bRk - - e 1 Fe ok & (R S E R R > POt RS - - A R E TR AT

- =B (A I R R e, > St 52458 {18 %2 1@ k- - A M) comment W > R
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FEHL o HGERIETHE —F > HGEEMSEREE - - ORI ER 2
B fully flushed Ml » HE G HREF(EHEEME > REGHT
KBHEUE(E sampling M4 BEfEUE ? EAIR/EEL 14. 1 {E per cent >
HEME 7.7l per cent » FRLI/R{E flushed B} sample BEHE » FL¥
it M B 28 — — BAZ (DL T 26 0 8 A2 768 B PR IR > (EL (A 40 SRR Wt FH EL AR T R
TK R B - L B PR L Bl B AR 2 BH > (% 83 ¥ 0 W - BlI{& T &
MEEE (& o

2 A BL R A TH R LR e © BIA R By 2 IR R o {7 off] 8 22 40 5% <1 e
BB BB REEFOR TTRE A IEE - AFZ RN - HEHERERS
SEHZER > KBS temperature to be one factor o {H&
INERA FIRE(E - - B R IR R E - - & AR --WHR/R fully flushed:
#hA T = - EARGH indicate AEME - %> AEME -

WEE R TT - -F 3B N0 BrE o il ReER & > Rl — 72—
BEF 1R B0 0 R - -E WIS R 1E - T data E{RTT--1E
f& 2% random » M JL{# sample > f717. ..

WOCAE - % > G A DA AU 2 EFE b TR R B sampling
filke > BRIE(R g — {18 BE (L A0 AE 25 (50 ol PR > gt A5 (% k11 2 A o (18] 45
R BT 5 R R sampling o FREEREIARLEEIE ? A —E G
BEH - AWTT - RREE L MRS TEEGEE G
JRREEL (5 A5 SRR R > BIRRE & A IR B P 3R - (A (A Sk
A > AW HRTTSERA - 1R 7T EE > PRIBIREIS 2] > A EE K1
A BERL R > g < T B AT AR o A (A R M

B — B RESE] » 2R ARTT Sy - el & i 4 %
A RS - MR DART > B ANEEREEL VAR [E o AN AT 8 - S E(RTT
Bt > g R (T R HRE i B {1 7K R T (A JE B e - Y {5 S DR TR - TR —
DY o] e g+ A e Sy 4 B A — g PR DR R U AT 7 5 32 1 — {18 BT 1%
SO PR B FH W I A5 SRR R - TR A E L 2 T > AR s
AW HAT > TR B B IR AREEFUE ? (225 random HRE]EFRIEMY B L
CH PR IR ) 25 MG e B > A — 2 G A TR MI I result HIRIRI > &
U B 2] L R 25 0 - A5 Y i S RV o {EL (A B R R R R IR 7 4T
SARARA S WL S A P B - A5 ] BE L FR Vel (RS P I 7 IR AR IE [RI R 5 VA
i o SR IR AR KBS B T A BB (R B T A AT Re g B B A 8t
WMRERST > B TR - AEEEE - BBE AT RERE > A EE
JiE AT R B B RS T > A DU OE 2 AR TT > —IEIE A o K
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[

A PEE - AR GA RS - B —ERAE - AN BEIRIEE R AR
tH PR fE DER

1117 FH 1T 2 DM 66 725 Bl (5 I T VG 2 i B S gt (A o TP I 2 P o ol {11 K 5¢
U ] S FH) 7 DR 0 1 (5 A M () > TR g (7 P It (2 DR 32 52 7K 765 25 W oy g
B BB RBAE K > £lush WEMI/K—[EH - 2892 5 YK - fREK
ik — g {IE O IR DT VAR 7 GE (et (A BRI S (el T o o R fizt 242 Bl {1
KU - WK EARTT SRR > (RAT LB - 5 W5 =W 2 BEEE A A (E
MR EE > BEh T IREMRIERE o (REEEBH/KHE around W E T4 #
TRICHFERNF © o W - e (o EL At o 2 0 A A B f o e {1 7K e TS
115 - e 7 TR EEHE2 (R Tt 52 2 <2 18 — Tl IR AR R I AR OEE I~ P DA
g — {1 {5 He i — I EE 52 0%

Fir LB ARIE Y IEE sampling » FBEG IR result KFEIEA AR
HR—EEEE > WRREEM—T =8 =+H > A0k Water Supply Mi{E
B AR S 2 SRR 2 A — B ZE /T IESEUE 2 3 B (G
RRESEN—EHZ /) REBE A A BB A check | Water
Supply B Wi a8 — iy e feh A2 IR A 2 o R ([ 45 SRR RS 0 AR —1 5
SNEETTIAEIE check A 17 MH IEE [E] A E 1 50 HH PR I AR IEELE o FRAE
BEERNERBARM—T 20+ A ERLESHIE ? HRURIH A
UE ? BEfH LN - (ZDRIEF 2

Bty ih A g A Db > I EES R K R RS — TEME
38 FEE » TE (A SRl 18 & 4B — I IEE IR Y Y sampling MR T 7R B (R IH
IR o fRDREF ? BRI IR EEFEE 2

P ZHEA - B WAERT T > HERMEEEE > 2Ee =

AR YT = EiEAE - HEA - —Mpith 10 [ 19 ZHEE - BI{ATE
(HEEHHE CE - BMGRRERAETT . . .

PIEEEE > HEEEE - KGR -
P10 BRI A R (E R 30 - BI% 9 {8 47 = R - U {18 B {0 R0

BIE > HEEHE0E 10 2 19 Btk 20 2= 29 g7 - AT+ = (3L
HA T —(E L REEIE G > 0 RIR A =B AR R - 15 7R > RlfRrarsE
R EE ] - o B (Ao (A -

HE -
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D PRE AT DA 5 o iR T d ek -
PIEG TAGERR M —E A RN > B AR E BTSSR M T > K

FURAEGRIR H —E B > S5 EE Y B (E sanple size G2 ZE(E
GERUE o A B SLOY U > UE{EUE R HIE L MEILTZ 0 BlERH
sampling BEAEE LR A IETHE HE sample size 4H0E -
LA E capture IEE] > HFTUE(ETTFEME 2

ROL EREIL 2 BRLMEE result [FIRHE E L+ = — TR -

TS Bk S HREE %

o4 ¢ (mBREF ?

ToeE s ABEA B ESYE - B > # sanpling -

Roed - DRRIE -

[

FEGHREMRERAE > L2 gEBEFME ?

DRI o B ED A — (I8 I [E] R R A R P ' AT

HEEKE - B4 E house WIEEEH =(F flat > XfE flat > {H
HIR—1E house » J/UEHMH flat » HIGEFE BB G —EEE/\H
@ flat > {RBEAZ40E 2 E(EB HE/REEME A ~ +1E > /REDK
S > ERUE 9 0 AT DLER EE o (E (R R R 0 (E R R DL o DIRAE R
wA—2 > B AT LAHEE > BIREER > BEERF R --A1EHEH %S
Ho HA DS - M EEE--MER--ZARHEREERE 2 1%
@ lead intake EFTHEM--& 2 F/KBEZFWE VB > B E K

oA
g > ...

CIRBEATERIEY) A 0 R TEEIEY) S o
D K#gV)& » okay °
P BRMRES ZEEE o AR — /KR plumbing volume

BERTRE - Plumbing volume » {RELH 20 >K{Ef —{f plumbing
volume » K& 20 SRA{E B — & --Bl & {E /K 20 >RIE R —{E
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plumbing volume °

FEIARIE —(E R ST . . .
P32 Bz R 32 B% -
PEMAR A s =40 BfAE A —{8 plumbing volume °

: Plumbing volume » B » S KELHIE it so happen »

Fy/K BB &L research » ERAIEWEMEE roof tank [HHE
sump tank A A {EKE (%77 HIZEE -

gk RITEEER -

AT DAME(E research {HEELFI{AZE find out FEZAMA(E roof tank

[FEHEAE sump tank #THOTAE > (REL#E(E branch pipe MHEZ
K 2

SRR (R

B (R IE R A0 SR F 7T - - BT (A0 (A R s T P R A e A - e it RO S

T U AE B R K Z12 %8 0 W 7KIfR connection point MERE - 1R TR
TER1E I KRR G AR > FeBIERE flush through H{E inside
service » B o] DL EH % connection point MHE#E/K » Ma A M
B K 0 BUMH BT DUBR B /KR Bk FE (S K E I &RBK 2 I - SRR
Wi (AR 7K > M) 7K{4% run through Mi{E internal plumbing
system > —fEIEGEE > BB GAME{E plumbing volume - (RBKIERZ
A (E K - TBARIF A ME{E horizontal pipe » FEZ H NN R E
plumbing intern --Hl {4 7K run through {# plumbing
system > A% BT DIRFEATTEEL o /RO FeEIEN ?

S NIV SEENIEE S

N RUE(E case 4F special » [N &8 B VE(E R A - 28 1& He

Je B HE—EUK SRR IRELEE L #EE define TE—HK i plumbing
volume » (HAMR K IEHEL - Z 0 gEE K &8 > "] REH H(th Ef
hazard Mg AHEL AR BOFEHBEEWR(E internal plumbing
system AMHAfTHAM IG5 » MR AEHE—{E plumbing volume
of f#l internal system > ¥ 0] DL # Wf H & 5t 15 (R 05 5 M &
horizontal pipe @ IFIENE ? FREEFZEELEE {4 connection point
—F% pump B ERE  IREFEER  ARATEAESEBHEESEE
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e — & {[d 7K run —Z HELIU—{& plumbing volume  {RK[EFE[EE ?

PR E LS — 2L > YE(EME—E - Ny plumbing volume BEE L%

the volume for which stagnation ceases to have an
effect  BMAE EIREEAE R R AIE & A 28 "E(E" plumbing
volume ° Ft AURAISRGE4F formally » fRFRHE 37 LRI A0 5 i I
FLE (R DUREE - B system BEAR - BREAIH R (E -

P EEmA -

P EEmE o HAGIRYEE context > BifFE plumbing volume W}

JEFEEET - R HE system 775 > {R{%HFHE down pipe AR
HE - Tl EMEEIR =EYEME volume Z 1% » RABK stagnation
AT B > R IHEEE > B plumbing volume RIHE L]

EARR BT —MREE - - T HZ S W system BLEFH K » —
f% > B IRBEUE(EE P # A D /D ik [EEE - B DAFRES B W HUE - BER
¥E interpret —f&E guideline  FHMiEE interpret Ft{4--EBl1&
HEHIEIE » {f interpretation is the volume for which
stagnation ceases to have an effect » WE{#H (&I —(EFE

& ERFKBEREE > . ..

DIEEEEE o
D .. BIM&EE roof tank [FEEEEFES - EARLIFEE S EH o L -

CEGRAUIRTTVE KB F RS » R design —{& plumbing volume

RS 5 - URERVE & F (4% horizontal HEMK - IHIELS ?

DR EER o PEEEEEE ) o MIAE AR IRE(E down pipe HMALF

JSAEE > MR AR g e E

©UH ORI o fROK 7
D BlfRE vary -

U A — W AR o SR FHME{E 0.26 per litre per second

-— 0.26 ] litre per secondlg—{il flow rate » W&{R i iE (&
research ’ BARIE(E public housing estate » YAEFREHEK »
%] -- from {f| connection point’ Bl{&F E#E—{E plumbing
--HI{&3ATEE I plumbing volume » BIARECEZKTS 48 » BlI{&R B
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internal service > ZEH7KHhE] {0k (& Ot EREMEE R > W E=
I AR ES I S - (REMEEE ?

& ko UBH > IBH 0 155 0 fR -

[ IREE Ry A 7

E ot WefE P R - - DR R 6 IR BE AL > N . .
[ B ARER . ..

Z L WRIRHEME lot boundary BHA--UEEHES R EFRME - K F
{REEME lot boundary AEMEERE > EFEHFARW  EF > HIRERE
- - BB RAREAL 5T 28 5 A HEEKIEE residence time BLEMARIKER
RERE flow rate > BREK(EZRFEIEE @ (RURLF ?

o

% RRIRE EXL roof tank NEf roof tank BEEE - ROKEF ?
f - g e

& LLEl® probably in the matter of hour ® right ?

[ : Hours °

& ! Yes, probably -

[ R R [E] Pty . . .

% AT BMAEE A - - RIR AR IR B £ 405 - ¥t probably in the

matter of hours ® order of hour °

M AR > BIHEE 0 SRR (E KAE - BRI H % connection point I
i » fREE flush» B flush hours B} » IE{4 minutes W} » BHIELY ?

% 1 BE—JE hours » {45k hours > IEH] > order of an hour » BH&IE
{4 minutes > probably °

Fo4E  EF > K move FE {E topic > TR DIFEEHEELE 7
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ERE AL - FEEIIUBEFHES o M R > KBE - R {ARRE &
IR ?

Fusg - &ts -

T IR AR R %EF file ?

Foed - IWEEE understanding > A ZE &G EUE(E S FE 5T KT A =
FEEEE N - BB 22 B > Ay R DR B o] 8 SR 3P B (E W H i
witness box [ comment » Hf—(F option B » FE &2
0% witness box & comment f{EHZEHZZ . ..

FE SRS R{E report e

Foed o B . . .

R WA - IRIBHEAER -

Foed B BCEMHEE > REFAZIR > FIRFYE ? EEFRE -

L R NAEK--EZHE R preliminary report KN
file » WIEFEEE » BURZAT ?

TS B AT > I R AR T 2 AL R 2

FRE R BRI E GBI 2 AT £ile e > BRAE(TESZEILME - Fr bk
—-ERRE R BTRL. .

AL o R AT LUBEBE R -

% okay o 1303 34 15

Foh4 - HERM A ERERE —HE > % EHT > [A Prof Lee W
report [6—HAZ g -

ERE U -

RIE - s (E -
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T : Preliminary ME{#E -

oA - B (E -

T4 1 {4 0 preliminary report [BE—H file o
FiF A ARG —(E Z 0 ?

T Ao A

T RIE A E > FZAARE final report R%&HF file {R{E final
report B » fTHE ?

Toeg - IREEFEL IR AN > mE R L ?

L BE o REEH file o —{Rut o BRWENE — (bR o —{E T RE L
HAEE N ER R FR AL £11e WHFTAEE report » JLE file =L
fh reactive Wiy report » BE{E NBELARELE » REEFHEL -

Eoeg R EE . ..

EE AR — B EAE W issuellf] > R{f preliminary report >
RIET » BMH&%E: - 217 substance BRHEL -

Eoed T FR > Wi--sE@M > REEFERUER > REDFIEEH -

TR REZEEE TR ARIREEHIE file BiGh > WIBE AR file
WBE > FIRENIEE IR call expert witness » {RUIE file BEEE »
fREEH 5 BhfE 2 R file

T o HLL e

L B -

2016 fF 2 H 15 H

T S B 01 pHSEIH TR

T 2 B 31 pRIEHECS
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BAEGHERHAEZ EFNERF AL A FEHEIE (BERRKK
PR RRT TR S 2l IR 2% e AR AN BRI E (B8 bt Fe 43
B) ) BEEGEMR

Ebiviasti Aoz mati]

[ 0 BHET > BT AR AT FRBLEEIE 31 B o BRI SRk [E R B R R
32 (A ELBE 140 B > Btk

“"The independent sampling and measurements by two
accredited laboratories demonstrated the robustness
and accuracy of the lead concentration measurements

by the Government Laboratory.”

e — &) b B (& 3 4 1ﬁ”ﬁ%‘%—ﬁ%‘37§ﬁ%%5§‘§% ER R
independent sampling > R (F e B R A HE 77 0k o 1 EJ (% 28 120k
fil1 B A (2] 25 BRI 2

&kt ke

] IRUE R BK BB ER B — B 55 i A - - i (& 38 & - IREBIE (Rl B
Task Force {[{fl independent sampling {REL{AEEEL UST B
A o ] U] 2

fif ©: “And measurements by two accredited laboratories” >
R e & M {E Bt 88 “measurements by two accredited
laboratories”{4#2E Wi{& accredited laboratories?

% ' {445 Government Lab FEMR KEFEE -

i @ Okay » fREIM&REEFFAAE il & Fh BE EEUE (BAZ 7 > F5EM sample I >
M — 2 EE WA EIEZ B R - s HER - B GRE/M K
[& =B HE > BIZUE — (& g2 B > 50 2 0t &0 0 28 (% 56 1R w7 1t
cH IOl 0y K B 4yt o A R e B REE > fREL (R FEUE —{E “by two
accredited laboratories” » UE{EHHEF ?

>N =
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[

- "Demonstrated the robustness and accuracy of the lead

concentration measurements by the Government

Laboratory.”

We FE Bk (kA /DS [ - W RE IR 17 Y R S8R L > e —E ?

D B ECE e H S £ by the Government Laboratory” » H[

B H ' gt £ % 8t 5 W {8 accredited 1lab - & 0 4% i
cross-checking » & confirm WE{EAREMET » AT DAL AT DA B BLHY
by the Government Laboratory”Wg2&{#H=¢ -

t Okay > okay > BIM{RZRAS Rk (sl (R Bk Al U R VER /K M ik 2 1%

%Ki accredited laboratories {ZHEHEE ?

ke
DhnE s FERRERE BRI EAE T/ ME AR AR KK cross-check e

e — {[ 5 1% B {Z W PR B} K Sl 7K UE ([ A2 J M {E robustness [/
REREME > fRDREF ?

A

IR{E“Based on the average kitchen tap flow rate of 0.26
L/s, turning on the tap for 2-5 minutes (say 3 min)
would cover a supply chain pipe length of over 100 m.
Assuming a typical pipe length of around 20 m, this

”

would translate to more than ‘5 plumbing volumes’.

ME{E “supply chain pipe length of over 100 m”{4H#E
JE IR ?

P UE(EHE tap o HIE tap e

P tap EEIEE?

D EAEE R B - - 20 B appendix I Figure 1 o
! Appendix II...

- IT -
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f9: ...Figure 1014 149 H ?
ko 149 H (R Bk, ..

[ : Figure 2 f&BKEF ? fREEAR ?
& P Figure 1 -

i : Figure {4 EMH > okay °

% {4 Figure 1> HMRAMEEE (R Figure 1 > IRBEELEEIR B L F]/
+FbEE K4y 50 {fl metre E > 55 {f metre I » Bl{fa@r. ..

] : 4 & okay e

% ...correspondingly fifi - U T LAWE B2 {8 2 B R e AR £lush
BEAD = oy > THELRIR =538 > 180 0 H{RZEIES 100 BREE - Bk
AORARAENH > 5E 100 BRIEE supply chain> M BI{AEEH EBEH (E down
pipe A#| tap MHELEEHUFN - BRI AHELEE -

[i] : Down pipe BIA{RAE (RIS % H /KA FE LW 2

% B

[ BRI B 46 A= &R 15 2

E itk

[ - RAI R AR run 55 ..

o0 =08 i ke

.. =08 B TREME IR pipe E&BEBARYHELE ?

& BN - BB -

fif : Okay* & °

“Hence the government sampling method was

”

essentially a ‘fully flushed’ sample...

“The government sampling method” » {RIEFEZ E (% » E(4
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L Task Force » {R{%aE B /K% 2 BII&H — 2% MRk B 58 25 7K '8 o] {1 $h
TKEEAE B > BI{& DAURBT A3 > BEQN 55 /K H5 B IR &0 40 18 (B Bt 18 55 A #1058
i B EE E R (2 - -5 {4 Task Force KBEFEHCHE > ...

MR KB KBE -

Dotk flush B o (ROEEE S E Ak IRIR KR B A o B It o ek B

% MEEIHGE B REEE A o SR —( fully flushed
samp 1 eI ?

\

‘. ..the government sampling method was essentially
a ‘fully flushed’ sample according to generally
accepted definitions (time taken to flush 3-5 plumbing
volumes). The WSD sampling would not give the maximum
or average lead exposure levels of the consumer.
Nevertheless, the collective WSD data was very useful
inguiding the independent sampling, and also as a basis
for assessing the general lead contamination risk

among the PRH estates.”

A nele A L B % 5 A R 7K 75 5 I ot 0 A R (% P S L R > B B TS
L PR M A L (R U AR 1 o v W R - (BB T o] BAST 2 — 45
AN o B E AT ES AT - - B % (ORI S8 e 2 st E R EEIEHS A
T2 B8R - (R ES A (& (F & —(8 starting point >
HoAt Ay IR 2 2 B AR - IRt L o] LAAR I — (I 7F B — {551 - Bish
" IR 2 R B > PO B T R LRSI - (B B EE 2
IRk & Bl > (ORI BRI SR - . ..

R R BRIfEEE A -
DL JREEME(E IO in guiding the independent sampling” ?
‘%o fR o EIDANH EE o W DAMHEE -

Okay 13  HEWSES 32 Bk > (RH EYB(E T A (4RI R AT BE M - 4

ZHFERSZE I heading > 5 32 R HERIBEGEAIUM reveal B1E
WSD l8f Task Force B} report B » ¥
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(A AR [E1E )

PR — B K E AEE R wsD EH CERUKEED B > (ROREF 2 e — e HE I

B EH A commenting on{f] Task Force ' WE—F%{4 commenting
on WSD » {ER/Ki%E B CE e 750k » (RDREF 2

Dk ATLAREEE o mT DARHEE -

tOkay c % - INAHMAE KB EEHC —EBMAFE Task Force k&

A ok W R - SR EEEH

Pk (R ATLAMH R

- Okay > f3° 33 B¢ -

“The tap water concentrations measured in this

study...”

“this study”l=E {4 UST ifi{E independent sampling
BE study » ¥ ?

e

..are consistent with the significant lead content
of the solder measured (between 27 per cent and 42 per
cent, page 21 of task force report). The use of the
isotopic analysis to ascertain the correlation between
lead in water and the lead in the solder joints is

judged to be reasonable and valid.”

e IR EIMA isotopic analysis - BII{AHE (& [F] iz 2 0k A
o B R R R AR o B R W (e alh DR Ry Tt K VB A st ] BE 2 SR
IEfF A IRE LR G &8 > MIRED S &R E] > 5t
A —WEEE A L EH 2 A — E W& g (5l B A [BE N o B A
UL o UHRT DL O 8 —(EBERE o W (AT K e S A
JR R} FEE AR IER TG > U (A O R (7 o PR R DR R O > i P e R ek A P
e —{--Rl{4 Task Force FJWe—{&N[E{r ZKEEMIE - N R i [E]EE
e R 2R (1 It SR ) R U i {6 DA 5 1 O {1 ol o R () DR - IR R i
A NE [EEE AL R - AR e — R R OA - {5 O i R 2 K B I I S R [
fir & > HE &R - g ER 7 G R 5 BC AR - 1 (A2 B IR R
/e
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IR (5 -

: fRBA 7 Task Force JE—{H approach » {REtMEHEIEHEN - (RiEEE

fEYjudged to be reasonable and valid” » {&BKIF ?

PR R

34 B

“Measurements on pipe joints in the flat Hung Heil House
Hong Fuk Estate (HFE) - where stainless steel pipes
with mechanical joints and copper pipes with lead-free
solder joints are used - show the absence of lead (Annex
2.7 of WSD Report) [A1/19/772]. The pipe points and
fittings in these flats are otherwise similar to flats
in the affected estates. This control experiment
provides solid evidence that the leaded solder joints
should be the main cause excess lead in drinking water
and the relative insignificant lead contribution of
copper alloy fittings. Tak Long House of Tak Long
Estate that we visited is a similar building that uses
stainless steel pipes and mechanical Jjoints. The
tap-water lead concentration in one flat of Tak Long
House (not included in this report) also indicated

below detection levels.”

WE {8 5t % — {E 4 5 A g R 22 8 B 0 77 04 o % O B — (R Y i
control sample > BL&FTUE /R EEEE L 5 i 5 47 BT - FRUEUE(E case
LR TTUE & SRR EEEE4 A mechanical joint B A
FTIRIHEE > (R A BRUEVERE B - wibe H B > B (R KEE AT > &1t - R
] DAE By —(E S FF et em 1% > wU(R IR ek & m] DASE > 3 BRSO B0
B SRR R - ZDRTH R B a2

PRI E A -

¥ EEY- 3

“"The mathematical model adopted in the WSD report is
essentially a mass Dbalance assuming fully mixed
conditions. Consistent with the present review, the
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results generally indicate the significance of the
contributions of the lead solders (or the lead deposits
along the pipes derived from the lead solder). However
it is highly questionable whether the lead sources in
the copper pipes (e.g. p.30 of WSD Report) [Al/19/681]
can be estimated by 1linear extrapolation of the
measurements on short lengths (0.2 m) of copper pipes
containing lead deposits. There is also no data to
test the scenarios depicted. The estimates of lead
mass leached from the pipes for the Kai Ching Estate
are hence prone to significant uncertainties. This
uncertainty will affect the relative contribution of
lead deposits on pipes, joints, and fittings to the
water tap lead contamination. Additional tests similar
to the vacant flat experiments will help to further

resolve this issue.”

g —F& » PIPARGEr B2 {E Task Force B EmEF—
H o fREEHE /D /DRI R FRAEMAAFERIERE > THEEEIRAT
e SR RGBT o (R B Em T 2 i sE = 0 R s ] DL
fl I A iR — R > HE IR B 5T 5 B4 M (& Task Force HEHEH
T WP IR 43 2 EIEUE(E Task Force 45 BEUE & EF o7 #E AR B IR I Bk
H{E questionable Bl sy » (H{h B BB ERAS R ?

& ko BMAE X ZE4Eswm L A{AEE leaded solder (A EEEEAIE - Bli{&
PLEE A > BT DAVE (B 455w L IE & A L 2L o

[ © M52 IRYE ('S e s 22 7

& B (ER B -

[ - UE 8 BE (R BE R I g 2

% RUE R R R B A BRI 5 A - WU R = A s AR A A —
{8 i 51088 > W) Joints > BIRLF(IANY elbow HANY joints HLAMIE
1% o BI{RA W B R I IRER B - WY fittings JRHDA MY BB HIE
EEEE > H{AEEMY leaching rate > BIMARIGRE & MHIIIH -

[ © Joints BE(AZEUE » o [ IR RIEMI (R Joints W ?
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[

A R
P Fittings FEARIEMET meter ~ ...
DRI B o

DL HENY valve o W0 E {5 B oE (I - - oE R P o AU 4 > Bl

A 7K i A B > g o B (A Y 20 1 - We mym (R fH ) £ictings AU 7

Pk fittings o R o RARKE AHEIRESA WG ETEE > (H R e B

i o FRERESMEE N ERZE - BRI H LGS > & A e MRZE G
Il M i AT O Y 2 $5 0 BIAR RME I HERE pipe wall > W - IV
ETE s O T 2 #1798 deposit > MHMY L EF R B uncertain > | AZE >
B EEAR FRE ALK > TTEE 20 BREWE > TIREREE LI - Bi— -
R~ =A% 0 0.2 BRIEE > BI{&RETH B - 1 base on 0.2 BRI H R >
L 2 H — {#l extrapolation - g i ¥t H & ¥t H % & K
uncertainty » (R B MHEE » BIGMRA{E AR VE 1H 26 - - Bl &0 & BEEF
2 IRERMGEEREST ALK > A% % E1 carbonate
[E hydroxide HKHIE » [0 B WM (E % E A > HERERE > I8
AR B EEE -

Pt LAVE {8 % — ff - - P52 B s A [REIE — 1 extrapolation  fH
RIS - UE(E A5 uncertain  FAECI: > KA EFEE - (Rl
HE I EE BRI R > BIRERE A A - HE -

A E T DAMH 5 0 Bi{& Task Force WMi{E S A® - (B 5L H 2 B 0E [E
WETASE YT R —(H 4w 0 B ER R > Fifs solder  UE
] FER St S T A e e 2 S KRR > BEAOEE - AR IR ED REMR A - - E s
% HE control experiment FEU LM » {72 U5 [FBE4S S ED 7
FFE—{E 455w » HfAYE(E Task Force report [ - EFL{EEHH
— & B ER U i S 0EE 7 U A S R R B [E — (&S i 0 BER A B R
o [F RUH S P > SR IEE B T REREREE » (RE A S - dHFEHE
solder » f{—M extrapolation > W » FLat T arRELH
% > BT as between Il fdE 15 5] Wf ez 22 m EE Y > 238 —fH L 20
BIE HUE - Bt A SR — (B2t 5 et i - Rt & Bt ek 5k A
g — fe 11> [ A S22 e 5 =E T Y > EEIFLZE P IEF 2 uncertainty
UEENEF > OFf BT DARE - -0 SR AR o (E 45 G > S RFME(E &S 0 UE— LS
ARG EG—E T E49EE T W 5= &Rk 2

CBM&R ..
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g

D EE R A MR A o = A AR E] ?
DR SIS o e B o {18 5D o o WA ER ST -
DEAREREIRIE F Ve — R A o IR E A S EEERE 0 A E

BN T 3 s W A e el 1 e By o s = e e |
FE14Mi{E leaded solder ?

! {4 > leaded solder °

D RMR S S EEIERE o AR 2

4 o

DR TTRET 0 5 0 A RUEEET - MOE S RPHIE ?

SR R

PATVEAE D B 7
Pk (R ATLUMH R

DA B o JRMAEE]FE|YSummary and Conclusions”.

“Independent planned sampling and analysis of lead
contamination of 43 buildings in 17 PRH estates have
confirmed the main WSD findings. Regardless of the
method of sampling, the ‘affected estates’ and the

‘unaffected estates’ are largely confirmed.”

e FEIT il R L B wE AR (H Table 6 M2 HHE{E LSS - ADREF ?

R R

BI& K EMHFEFE AR A5 affected estates EEEEZL  RA] LA
6 ?

~

R R
AT EKEERG R atfected B > IR CLE WH FE HE A 0H - —

{HEEH - {R¥E highlight WEA /N - BEIARLIKEE 2
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Pk R ATLAH R
DHA o E AR WS REE W A ia AL o o Yk A R R EE AR

[EAM class 3 buildings - {E{RIRAD (FE G BH e IR A 6 48 e 2
o R (SRS (B I 5 PR {18 el e (5 2R 22 i D 2

Pk ATLLMH R

: “The more detailed sampling results in a more accurate

assessment of the extent of lead contamination in the

different estates and buildings.”

Bl {% UST W {iE {4 more detailed sampling - FTRARELEEEE
{fl more detail f sampling w5 MIZERHE > 15 HEREEGE R ?

A

: “The average lead concentration of about 50 per cent

of the samples in the ‘affected estates’ exceeded the
WHO provisional guideline value of 10 micrograms per

litre.

Lead contamination in the densely populated PRH
estates seems to be dominated by lead solder deposits
in the numerous joints of the water supply chain from
the down pipe to the individual flats. The lead
concentration at the kitchen tap varies with time in
a complex manner possibly due to the random nature of
the lead deposits in the system. First draw samples
may or may not contain the highest concentration. 1In
general, more sporadic wvariations and higher
concentrations are found in the estates completed in
or after 2010.

The detailed sampling provides data for health risk
assessment. Both the data and CFD results indicate that
lead concentration in most cases drop rapidly within
30 - 60 seconds. A flushing time in the order of 0.5
- 1 minute appears to be adequate for guarding against

risks of lead contamination.”
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BRI > A BB ER X B OB — R SR IRAEIR
W 71 e I B 2 7 S B R F% » BRAR 173.1 BHAA 0 WA IREEE - BARG
FHEMEE column “infant weekly intake (pg/wk)” > H{E IR
BLEE R ARG MEY 285 & » BE translate f{f micrograms per
week » FLIJTEREILE -

PR

bR — B T A o (5 R Y - FABIREEHE C21 tab 175 0 WEEEL (R

T4 1993 AE o {5 8 HIl > fREf 18941 H - We{y S A BEEETH FL %% 18938
BE > R B #F|5i{4“"Guidelines for Drinking-Water Quality” »

1993 » R L E(H ?

PR

DUREE B FE I EE SO A A o WE 18941 o A MEE

“In 1986, JECFA established a provisional tolerable
weekly intake (PTWI) for lead of 25 pg/kg of body weight
(equivalent to 3.5 pg/kg of body weight ...)” -

Jioe JEL O AT I R DA R A (5] et - — R (B A5 - bR

A)Y

. (equivalent to 3.5 ug/kg 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. Assuming a 50
% 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 mg/litre ...

Bl{4 10 micrograms per litre-

PorE IS BE PR iz » /R BG AR B {E “infant weekly intake” »
IR{¥ micrograms per week '’ Bl{4 correct me if I'm wrong ’
A 4ME(E tolerable weekly intake’ PTWI §i{4 25 micrograms
per kilogram of body weight - H A W {# i &% % — i
bottle-fed infant {H{4 5 {fl kilogram EM® » FRLI/REL 25 {@
micrograms € 5 R 25 F 5 EHJ 1257

- 156 -

Transcript by DTI Corporation Asia, Limited



BKGHEEHAEREEY 20162 H 15 H

]

L E AR EE 25 { micrograms per kilogram - B[l{4 125

micrograms per 5 kilogram U 125 micrograms per 5

kilogram  fREERE —FHKEEK ...

R R

o PR DUEEAS S E E AR A —(E S5 {E kg EEE infant » {EEXEE/K
MA(E 1imit FEfEZ%{% 62 .5 micrograms * {RBRIEF ?

:253€ 5 fR{¥EIE 50 per cent ?
C R

PRLARIE derive IR

C R

R AEE W E/REEME(E infant weekly intake /R micrograms

per week BRF(|LETEEEE > 62.5 BCLL L pk RATEN > BMAR4LE > fE
% alertIEH » % 2

& e

DT AR AREE FUE{E Y infant weekly intake (pg/wk)” > AF

HYEME column  {REg—i&Es > BEEIHEMR - SEIRAHTE > 5% -
=+ ARE ARG - fTER

4 o
P EHEFMREARIENEE 173,30 REE] 92.8 > BLALWEM] ?
SR R

PN REARERE 62.5 ¢

4 o

DT DARAISE A infant weekly intake ' micrograms per week °

assuming 5 kilogram weight BEzE - HE{E 1imit > WEEHES » per
week 5f » Ht{4 62.5 microgram » ¥fli ?
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Eifho e

¢ IR TEBG T 62.5 microgram (FRIEME - B 2

B -

15 okay - #F - TEWIE - AT EALGERIR - (L (R EE - E (R R
28 DA T (0 TR T4 - B

5 -

aied s AT HMEE -

EXVER

E S A

M BB RGREAHB > A AEME > R REE T - 5
6 (B3 60855 36 £ > 58 36 B -

B 36 B

GRS

E

¢ B B BT @ - - 6 R (625 B A — (14 K00 P

a0 Bh R T 3 A BH W K R R KB B Y o I B e o K % = E
flushed 2 to 5 minutes WE{EMEMEHH KB - W o BERLRA AE
o okt AME - BE&IRE 36 B REL confirm UE -
“Regardless of the method of sampling, the ‘affected
estates’ and the ‘unaffected estates’ are largely
confirmed.” o

BT {4 88 3 (4 /K B B WA (15 £1ush W method » HIE A R B IR A

{16 EEH R AL U7 0% - B e U5 VA Wt Tu e /KRR - BEKEOK - fFE — )

R ZROK > B TR ZREES =R0OK > B TP ZkH

S TUR K - B TR 2 1% PSS TR OK o T DUECEE R ol 8 4 — (1 7o
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8 7K I8 — ([ St (E L > (] total mass [ total volume : {4
ok 2

SES . "/
/_x\,f °
ZIN

[ 3R —PE g FEAREE S TARME{E model » {H{R R £ EE model #HHF >
H E Wl {§ unaffected estate [6 affected estate #H 14

largely confirmed?
itk

[ - U pR B AR R [F IR confirm Ug > NRIREHEVE (i #Hi&E Z1& > 5L
Al ES LS L RE LA 228 > HEREEFER AT
WEfSEE > 40 AR . .

FRE AT ? fTE R

F oA - BIMERST T 05 8 VR 2= s o ofd {18 — - B0 3 TR 58 (%7 o (58T WER J= A1
building concentration  }R#% Prof Lee EEtE - (A= E{EME

{EFRLE -

i @ &R ?

Bk BMARSEEGE > LR fE - KEBE - HEEEIAHE okay B > Bl
BAREE M independent sampling AXASHEE » IR 2] FEH EH
s FmE o B&R(E B R AEs - - Bl R B B R UE Y unaffected
estate > FLIEEGEFE M > N+ —EEW > KM EEFEER > Ht
Fit LAWE ({45 & random UEfE sampling °

e HE -

% t Ug{#l random sampling HFRUEELE SR pLHANE R E -
e -

% AMARAEAS RS - BRI AL okay B -
A -
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% AT AR (E A IR S e o Ve E R IE R LS Bl -

M- BHE - & > 58 —2LE[1{4 out of abundance of caution @
FUFIR cLari £y o (BRI UEE » HATES » 40158 {1 2206 U (0
Table 6+ Table 6 Hifs 161 EWAE » G575 B @A HRET A%
fREG 2 o MaBHERHE S itEE A — Bt E5{4 class 3 building B > {#
ST 0k 2

LRtk

[+ FHLIEEE MR AT H 5 o Pl EE T OR o (R EEER R 173.4
173.4>173.4° 5 173. 4> EHEIEARTGHIMMEE - 518 — R
PR IEE o L O A Y B A AR R 0 4 2 0 R > BRUE 1124 WEE - ik
“T=60"FPIEHFBERE 0.15 - fREK ?

ke

B9 FrDLEMEER —(8 T %40 0.15 > FrA{E{E flat concentration
FLEEIE 0.017 o

& ko fre

f IR TH SR 0 EEIRIRMEE building concentration H
B AT EEEY > 5i{2={# flat concentration fIiEx 3 ?

ke

B BT A0SR {R{E building concentration Mi[GHEAHEERET » HE G
af 0 B EZARE N class 3 building » WRIRER 0.017 fr 3 Z
% - JEZ iR 0.051 ¥ » IEUELE ?

Btk R BIMERUE(E L EEE BIMARENLIBS EE 28 T - FRUE(E FH— (& - - Bl &3k
%04 (% —{E singular case » HE BN H E ik ZEIEZEHENE
IR AT 25 2 e B > (H A TR A 15 BE 2 highlight (B Bl{4 quote and
quote 3 g BLENGEGBHEEFE @ HEEE KRR I AL 2]
fRAE sample ME » B EEEME TR =S T (KA 17 0 55K & (EEF
BEEVMEEZ? 5 ...

[ o tsh e

&L (BN ERORIH RS — e s o BRI EE o HI{AEM accredited
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lab A —f& oC ~ on > Py LAWE {#l 5L & — & ¥ 3 5% > — (&
singularity > Hi{EHI{4 quote and quote 3 - FRUE({E{ARH —1{E
FralpEE > ...

CEAE -

o HEIEALRIEME{E normal definition fREESEIE AW R IE(H normal

definition » WDURAIEE(E - #IEE(E 3 #G - EAEMEE fir
Ryl o BRI g -

DENARATRARR (R (E definition > HEEN1"FHEEZILHE class

2 building M{fE » BEIELRE ?

ko R R
DAFUR B NEMAR AT RAREE MR B AL - Bk T 40 FPEREF (R O

MEE o

e

DT 80 POMEEF AR O W - TEE2(EMR T 60 PO fEEL 0.15 0 A

de =B 5 0,15 o

DU 0 150 fRiFE e

AT AR R S B RS 0 HE (A — {8 possibility of

contamination g ? BI{AA5H: » B —MEEBRETE XL > FTLlS
FMETEE BT > A7TYe(E TREME ? Blfh sampling BEEFE A -

DA S BRET IR sample F{AMH handler —p&SEfAIH handle>

ot 77 A R o N Ry (B B 28 B IE e > JREDIEEE AR EE - Pt
AN L EHBRET A - N RUe (885 - I /RE[EH) chemist - [F]H)
[E] 5 - [E] 0 [E] 25 0 -5 i 8 e I TR - A % TR 4 B i 5 (Lo 1B (k&

measure ’> ...

: {4 measure °

PP EA PR BUA B EAIRAE — (8- -E 4 —{E randomparticle

pick up M > #EZRIR—(E sample > [H{HIREMRKATAE system Btk
A particle > BI{RAM - B LL—fli - - B L3R BE B 15 (5 35 E A BE U
& ...
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% > FEHG

... B Bl{2HE confirm e

CRECEE > BIRAIR A outliner  #FElME M - FEH A 0 B -

RN — = - (REEZEAEES - HERANGE sampling AR A
W ARERA AT E AR o fRER Y

PR

D EIB(E AT DL repeat  EIGEAEREMS X WREH T 60 H¥g

HRf 1% 0 {5 PR W — (1T B e - O o {18 S8 i 5 — — (] 1 (L gl v ey A
Ry EEEE ?

Pk
AEARARARE MR 0 EE T FA 60 WERG(E 0 AT0E 0 (RDK ? BT

EE > e — & EESE PR T REEE verify - 16

g 2

PG e (B AR R i (A (E BE R
L ERE

PEFREME (A T 60 0 HIRE N —R Tk 20 & - BIRIA K s 1 fe H AT

HIEE AL o B o R AR H HEEE S AR - BH&RIREEA DD
BEEME - FTDAIRIE G 5t - - AR IRE Y expect PR HEE > @ T %
60 @{4 exactly the same » it won’t > it won’t » it just --
BB & - K R B B - - B R SR — Iy BE A 14 o O Bt DIE (& 3R [H]
B BMARUE(E —FE - - BMA A (E 2 A4S building [F]3H(E 2= F0 80 EZ
—ECMEEE 0 A DLTRER AR I BHUEE statement EERELE confirm: Fi
{5 R Tt DL~ i L BREE LE B B BE A 1ead contamination BEEETR
L[] 7K 55 2 O { ] sk 2% — 2 -

L — B ?
;% Ak — R identical » EMEIE—. ..
g AT BB E method. ..

 EMpE B R RS -
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C REIRHE method FE[E » FRLIWE{E lead concentration Mi{HE

level HIE[E - fADK ?

I

AU S (R R R RS 37 B 0 5B 37 BRMEEARAE —AT. ..
30 {4 o

D37 B

! Okay °

D141 M fRYEER —AJg5 " First draw samples may or may not

contain the highest concentration.” » ¥ » HELKE
IR E T FeERHER 28 173 off 28 hiw R 8 - T — Fe R o [ R 5 4 e o ey
W SiE 2N = FUIRIEEE > 528+ =% highest

concentration HEHIIE(4 first draw ?

‘% 0 FIEA 4 first draw e
s FEAL first draw ?
P

DR DA R — i - -3 E — S o BiEhE first draw gLA DU

F| highest concentration > BI{&EBE—ES & IHEEME S > HEIR
NE(E experiment B ERIE(H exercise 5t confirmEMH{E first
draw R carry { highest concentration Bf » FEIELE ?

IR B — R B R BREE > Bl —f% first draw Fi first-drawn 1

litre » FBIE(E{% first-drawn 250 millilitre » FRAH /D
/prEE s B DL B BEfE S A {EH sample WE ? E A F 04 3 mt UE 71 {E
sample BEEFA first-drawn 1 litre WA 1AM EE - B
DIfRAT SR EE N By FRUE(E I 11 first draw 0E{% > IHERERER AR
first-drawn 1 litre Fi R4 HEAEWNEEFIREEEFE lead
intake §t. ..

D ERAE > R ERET—5TE sample volume {# [ -
D ETDLAEIRGE o (RE AR EEERE 0 B BERKE S c AL H A
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HLDHEA -

RV EA?
A= VN

S RAETE (R EBE—f Prof Fawell H—EkM4 V bundle » 90 H >

Prof Fawell ff expert statement paragraph 2 » paragraph
2 14 second last sentence Wi E - {E 5t H &% 8 > (B 55
“Typically first draw water will have a much higher
concentration of lead but this may not reflect the
concentrations of lead in water ingested in normal

use.” o

LF Prof Fawell HR[EE > Bl{H0E B {ZeEZ{E normal
use » HM{&=E I BRI A K B i {E§ concentration of lead in
normal use WEEHF(ZE > {H first draw FL ARG EES - TE{E(R[E
IEE = ?

DUE(EIE R AFEE > BT ? RlfA{ESE “Typically first draw

water will have a much higher concentration” » M4FH #

B EREELEEIRL > BERES interpret » Rubfhk

Dk o BIHARES — A IR AT IE [E ] 2
DR MA
DAFW o B8 A EELEE R E (A AR ES T HE(E normal use > Bl{AEE

represent —fHIER » HEMHHKIEME pattern B - 5 {REEF —BE
Ko BEHVE BB EEVE(EE B (47 & > “may not reflect the
concentration of lead in water ingested in normal

use” > Wg—a]{R X [EEEE ?

PSS qualify /Db IREEEHEIRE > WL E {4 “nay or may not

reflect” o

! "May or may not reflect”?

: "May or may not reflect” -

AT R RAEEGIRSE T Ee 0 BB 7 B 132 WHIE o {RERTE T —
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{# concept Nfiff estimate of the mean lead concentration

used for drinking and cooking” > {&BEK ?

PR

DR P AR P IE(E mean lead concentration used for

drinking and cooking > HEFHB/KEEE G - K FUHB KELIE
#2084 {8 mean concentration » (HEITZBL » BIAEZH > nay or
may not SZHL{E maximum > BJ{4 S HI%E concentration » {H&A
FEAREEHE A mean > B4 H & & (E mean » TEBS K S EALEHE LS
WE {6 R 5 15 e M R S VA R I (R A S IE 2

DIEONPIEE o REARUE 7 N R BH S PRI E > EEEEE(E user o I B

user > FYIMRIRES infant > EYARIRERSR —4) > &g > Bl
B I — S T E A EE IR (R H — 3097t population {4 BB /KA
drinking and cooking B » —34r AE » TEEELEE study > #F
Rl AR E S ZW+HE AN B2 U E > first draw BEA
#Ef4 cooking and drinking > WEE[ /T EEA - EAERG] > EAIRE
ARy K G20 > 1H B H Y BB F FHUEMY /K 8L > tH HUEFEEE user BEE -
Ef4 reflect i mean [ B WEIE » HAZEMHE adult » EL0WE
H adult  BYIEER—F > HirZ+HUEEHKSfAR drinking and
cooking Mf » B Hf probability » HBK 0.14 » BI{&ME(E risk > F7
DAFR MR [E]Z 5k 55 & (% depends on o JAEFMEAE user > FLIEALA. . .

» BIf&0E A DL—RE i & 7

P BB ] DA —EIT A

: 8143 depends on {ffl user ®f habit ?

: User 14 -

! {#l consumption habit ? Bl{AE = (E#E —K/K{&%. . .

P Habit » {HfA habit gLl IRUEEEE &HF AM » Bk habit

B 5 T I S8 G 0 (o 06 S0 98¢ 38 e ot B PR e it T o A A R BE R UK

B> BT DAIRERIEGE R —%H user A[LL take MY risk > HIAIREEAR

BEERER AT - WA HEE user » {REE user WEE R ALK - UE(E

RS —EE - FTUEREGT 2 EEMEEL > HBTRBEMMERE

BEHRBIREBGE R G - RS KEtH > 0RIRE 2 --R&k

W > BRI — (T user » BAIUE(E case infant » ¥H{EERGE >
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FRUE— 5 (R EL{f mean I » (ROKIF ?

E o

=

DUHRERES o A Y AF L > mean F(E o (REREF 7 RI{R R E RO EEE K

& HEESAMK-

CHIE B R FEEE - WEEERE > AGRORET Afh--2K

HH—EFF IR - (Bl EATEH T - SO Al 2 (h = A A
BHFEE S > 55 —We/K L B MR B /K IEE - & 28 M {18l 55 — W /K S Mg 52 2 ik
#AFR ?

PR

E s B KW o UeE AT R IR o EAERET - BT NG e - - Bl R R

F—HHREE — B /K > BIMEREED 0T 58 & W ex oK - 5 il (& gx 7K g
pattern HIE & F(AENE —Ks/K » [N by definition » 55—
TKEMAREE —BS > (&RDK 2 Fr DURIEE & — H /S HEES — B /K g 2

B4 B A FE IESE RS > {4 depends --BM{&RENE user > (@H

BEN > BN —REE G — e —aEK > —EKBEkEZREHM
WERAMHEE user BLE KZWL{E mean » HEAWRIFH —EE » FooKiE
-~ T R A0 N BROKIE K » BE# 228 boiling water »
EIiF % boil water ’ {f boil FEEHF{4 boil —#F » K boil ¥
il kettle o FTDAFRERIAR(E - - RAREER —E S BT E > Fl > & F
B s T EEE -

DEE ..

DR AFKGER R E T user > AR -

D EERE SIS ~ SRS o (RUREF 2 El A R A MR ?

Do HVAEIEE > BA ATRE 0 BV HIEE

Okay > FEIK > IIEHIF AT A [F] IR 18 7K 2 i 1wk 8 S0 — &

L survey o PR E AEME AMEK use of /KHH{E pattern >
K f part and parcel of —ff] total water management I}
programme » FLEWIELA (E partial Bf report HWE » Biah KA
JUECE A N5 — R BB STl 5 ~ PEiE g - 405 R - - TR i 2%
BRI 0 — — KM 7 E ] ol {1 3 2 4 5 > IR Ry et IR AR 5 A% — (]
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BE > Frll interim report FEESEI R A H{E response KE » JL
R B E RS J A e W o ~ SR % i o 6 —FE KRS - AR 2 H
B IRLER o

AR A {E R E > B4R " A8 depends on BifE interpret f#
result I E G question » HEEEAWE 90 {E per cent DA
RN EAFR S A~ R SR o B R BE R /KR I (5 I B8 S S B H o
{#l mean consumption of lead during the day ’ MHEzEE »
REEEREE ? BGAER LR L BB A AR T ~ EHE instead
of HEFHB/KEZMRE K -

U ] A R e 2 — - e B I e 6 A e (i R 5 0k > BI{REE preliminary

) results > FELIHES - 55— UE(E 5 0L S whUE (4 4l 2 00 -
& (EH—{E total volume BEM » A DLRI{&EE - - R By Bt 48 o ik
HEIWER » B ET{E social class ’ social economic
class  FTDMR—{E4 broad BE--Bl{4—{E({E population » [H
WEE - -5 —&h > IAEE G FAEWE A > {f population: K EZEA
WERMAZEEHE DIAT » EWEEHUE study FLEFEF4H 0 Btk make sure
U (& 52 55 & BT (FEME > in fact > EMiEE hire —{f market
research Ef§E interview W A » KT HEE » K AIREIEE
EEF (LR ML social class » MHEE—1E o

S A B M BB RE R IR e I (R h0 e = R RE - ol {1 A g
questionnaire JIWe =fRRE - Wi = FRFEER A (E 2 --BI{x the
way you question it mEfREMEEE > FELIHES - LR IKE — (&
household i —{EFE > Ryt — MM > (R 2% (E FE A
i BB R E B - IR HUE - - B[R — (8 s Im 2 2 i (- -
Bl E AR R (E &R - SR 2R b > RS -

ER(E ] » BE4] Water Research Centre » #f way back > 1986
fit > LE (% automatic samplers > FTRARE—{E A - %&EFH -
%2 E 8 AL TR AREEE AR —(ERE - ARZEMGE > 503 —(F --
ZW+ AL SEIR—E A HAE R RHE(E AT B - [ELLAE
kg > ROAEARA > BHMRIRLARBIRA - Bair—E A o FE A > fK
A AR 8 4 4 A 7 TR O -

B3R (E & E st s Ve [ (h— (- - BERE A —EAFRME > BEIEME
REM AR LG —E T8 impression» impression » B{A&EE
K& & B (E (F R &Y ar FBh A8 [5] 5 It 17 27 22 R 0 st (DL~ - - BI& TT RE 7R
BIEWRE W o B ARTEE > HEF -

- 167 -

Transcript by DTI Corporation Asia, Limited



BKEHEEHAEZR

[

[

g

201642 H 15 H

HAh—5 » {BEEE according to RUEE 14C » Eigh“about 6.5
per cent of households use the first-drawn water for
drinking and cooking purposed in the morning.”6.5 {#
per cent » 6.5 {ff]l per cent » {REEVR{E base > HIE/D A » 6.5 per
cent > ...

6.5 14 -

DL HIERIK schedule {R-—fRIM SR H 2 FRZE DL - BIRIRE 2 A > A

R 6.5 per cent o RGIEANRITEE » A BRI HI(E details >
E IR A By REE BB ME - MBS GETFFE R E G
4 detail fif » B —{EHF{l social science —{f survey AJ
DAfige i R -

HHE > BHE » okay » #F  [EIRFIRENAREE — B HERARIRMAK
WE{E modelling -- sorry @ WE{f sampling » HE modelling
[F] sampling {AIE[EE] -

o UEE] S ER -

R ER sampling protocol E#E /KM » [EH{R{E computational

fluid dynamic -- dynamic fluid HH{# model {45 & Wi [0
WER IR o

D SRR [EEE
DA [ SR o
SR E S B AINE R > R AE IR vacant flat B

sampling WEEZE! > BRI A B —(EYE(E model Jotilf » HELF

=z 2y
/E’\ /EL‘EJ[\ E{jﬁjé\: °

IEE% > E% o HEIRIE(E sampling protocol » I KK »
T RBRE—{E unit #EABK » 282G —E building EHT >
=~ TE - & > /K random sampling #—f{E flat - {RIE—{H
sampling protocol » HEUR --FAEEZIREE Figure 1 A
sRFE > HEIRYE B B SR A - - R By IR - - 3K — PE [ 5 22 75 (5] 7R 5 0 {1

plumbing volume MEFRH -

R E{R{# definition of {# plumbing volume Hf 20 ¥ > 1%
R ? M {EFTRE(EKE > Bt 20 KR —X > IR B Z—18 plumbing
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volume » TEIETE ?

(A ATEEERYEE )

PHEMRMEAE T F 20 POEEREE o BT 2ORYE > (RBR 2
Pk
PEGAIRE R R > - -IEA 0 55 =R 0 R EEE ZWOKERRE - AR

BRIREEETE - HEH & AR--1d 20 *%BE%%% flush g > UgHELE ?

D E[LL > H] DA G

L E] DA G 7

L E]DARE G

DR DR R S = W OK R B o HOE M 5B = me K o AR 3R IR B R

definition ® #{4—1{f flushed sample » IFIENE ? Bl{&E (& H
WK BB =RKE K& —1{E flushed sample ?

PR NBUEE G —E PR E > BEGRAEE —(E flat HEHE

[ 0%, -
& —{E £lat HUE[E g -

D BB —1E rate -
N BB EMEE--RimZEH 26 -- 0.26 1 litre per second?
N

PEGHERBE EER 0 HE variant 4R o BIARIE (G- - DI {A0E

(AL ] DU R ?

R

D — P R A R 2 B — s O (87 2 {1 s A 2

R R (R

DR E AR FIIE > 0.26 {E litre per second HHIEET >
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F=RKFEE (R flushed sample > FUUBE/KEI(R £lushed
sample > FEHBE/KINE B —{E flushed sample BLEE > {ZBK ?

: B L -~ B[RS » BT LADH 3% » XA (S % — (8 indicative A LATHE -

DT LARAE model HE A —EIE & RE model » BIARIR SIS —BK

% CABEINY £lushed sample » £ R LHHIE—HEBFIIAE (4 total
mass divided by f{ffl total volume > F{eEtH {E#EE B > IHIE
g ? Bl —(EH AR DR &= — @ hybrid Bf model  WIE(4 first
draw > ¥ I&f4 flush > % —{E first draw f £lush ¥f > A&
L O — (B - EEE - AE AT 2

DANRORAE N EE o A AT DA > ER AT LL -

Okay » #f > WEFAIR o 40l - et IR LW — B IR, 38 Bz - {migR
5 38 B REtEEYBoth the data and CFD results indicate
that lead concentration in most cases drop rapidly
within 30 - 60 seconds. A flushing time in the order
of 0.5 - 1 minute appears to be adequate for guarding
against risks of lead contamination.” o

IREE IR IR ST > SRR E =R E7X TR & S e - B {404
K B0 SR A i AT Rl Co i B M1 (R R > B /KRR I > IR OER ST VA 3k
H=TFEIN & C 4 S R - TEIELE 2

PRIMRRER Sy 0 WE qualify — o WRMYERSEIE (A - - RIR IR E 405 1)

W -- Bl & Ml 7~ @ 5t F seriously Hl{4 significant lead
contaminated Bf » FLRA5ES apply @ {Hix—M--HlAGFn & &
FEE{RA —{# significant drop within thirty --Hl{&Hx=
TR ENHPE —(EEE M= R - - S B — (T =
B WE A {F I

CARHIE > W AR IREE paragraph 2 W{EJRE) record WE/KEEHE

advise H®HEMER flush 1 to 2 minutes B » El{&— 2 W 775 >
RESIE(E —Z2 W73 #UEE advice FWIEHE & --HIEHE ?

PR - - BIA IR — {8 R EE - A5 (5 (o o {18 75 L 1B i P o {18 i DR A%

R > (B HRIRAE A RS AR — 2 W o 3 HE i R B - 47
D NEARE > IR B K & - R AEIREEF AN S R F EIE
PR EEET Y > Bk for EARYE =1 group Wy estate » FLERIE
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WMy significant contaminate FRIN - BEELF o BIFRI G HBE
HAlA —(E SR R - 5% 0.5 2— 85t okay °

 Okay * #f °

P B B E AR IR o

PRy o

DE AR o HE = b ik -

B B MR s iR -

L o

FHE - W BREREUEE IR FE T IR sampling protocol e
. ﬁ} °

DL (AR {E CFD model o §#H{&({E protocol B o {REAJ:HE FIRH I (&

first draw > AWSCEGRHESHE 1M litre B > GMEELRE ?

PR BE I o

AL RS 7 T8 58 5 L R 2B IR B f /R 8 first draw BEEHEFILE
% 250 {E m1 > BMARZET > co o IREEZE ZEBLEE - -FEE record ifheh
H W) constraints [EHHE AW H > reasons » §f “we cannot
always obtain the first draw first litre
concentration” o T —{FFE B IREE THISCE @ ok R
fR¥E first draw BEHHE > —REEMAZERE 1 ([ litre o FAEEIREE
HEAE 1 M litre B M B E - W & KUk 5T B (@ flat
concentration WEEHE(Z - HI{AHIRUE(E model » {REFE{E flat
concentration BEAE(E » /R{&FH{E total volume » {&BE ?

(A ATEREIRYEE )

DT DAIR{E first draw 2R AEE 1 {H litre HIEHE 250 {H ml FRgr

EFEERE flat concentration {HEIEE - IEIELE ?

MR R e
D4R > MME{E flat concentration BREIEINED S B s EF{E
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building concentration BEE{E » TEIELE ?

(A ATEEERYEE )

AR BT DAEREL A IR EE N M (E first draw WUy sampling

protocol » ZF— » FAEFFIREET 19.1

A

©19.1-

19,1 MAFE

$ 14620 {REF 14618 4% -
Pl4618 BEEHFEE - o e

D WEA{E SR AFR K 15 B E AR b Al e (E 25 P {E witness statement MHf{d

annex BEE > annex 11°19.6° I'm sorry’ HEi% 19.6 ¢

LB 1R
119.6° 14618 -
GRS

SRR, E 14619 0 1.4.1 0 Hi{4{E “LEAD AND COPPER RULE

SAMPLING” - H FIf ?

ke
ARERFAGRIE I S o (RIK 2 RS A R F o RBRIER 2
D ERAE o R

DR 0 okay o FeMBEE N 14620 first full paragraph FEi{&MH

FLALY

“Water samples are obtained after the water at the

building has stagnated for at least six hours.”

e E Wt ek % (E first draw -

-172 -

Transcript by DTI Corporation Asia, Limited



BKEHEEHAEZR

[

A
=

g

201642 H 15 H

“This no-flow period allows time for wuniform
corrosion processes to occur and for metals to,
theoretically, reach peak concentrations in the water.
After the stagnation, a ‘first-draw’ sample is taken
from an interior faucet (kitchen or bathroom) in a one
liter bottle. A one liter bottle is used to try to
capture the largest practical volume representative
of contact of the water with the plumbing system.” °

WE FE DL &M lead and copper rule on sampling #i:%
Fl4r 5% > AW RIRGEHMNAGERE first draw B - W {H
sampling volume FRLFLIEZ (R 1 1itre » UEEIRFEE ?

P UEAE (o el Bl A (R AT BL- - BRI AR A E Ve guideline B - JR

HE(%4 5% lead and copper rule » EU H{AMHEE » first-drawn
1 litre FRLAUE(E first-drawn 1 litre FBt{&KHIEEL -

D Okay  WATIRERGHE — > BRERKEG (KB E depart from

WE(E rule » IR— 5 H HUER - (ABk ?

e

S > AT RBERE A 14587 > 14587 G WHEHLA How Do I
Collect Lead and Copper Tap Water Samples?” - {E NMH
HE bullet point B > {EFfEE“Always collect a 1-litre

sample in one container only (e.g., do not split the

7 5

sample between two containers)
T T A R L

“Always collect a first-draw sample from a tap where
the water has stood in the pipes for at least six hours
(e.g., no flushing, showering, et cetera). However,
make sure it is a tap that is used regularly, and not
an abandoned or infrequently used tap.” °

WEFETRED IR 4r /A 28 - PR Rah R IR E H Y (R 2 HE first
draw B - WHERARER 1 litre  IEARMR > FEIR - HITHSCES
st B first draw BElRFEE > # 250 (i ml L 5EENE ?

PE Y BT RUAR R > 55— (RIE A DUES KA - K

-173 -

Transcript by DTI Corporation Asia, Limited



BKEHEEHAEZR

[

g

201642 H 15 H

M REAAFREY > FZ > JFE R AE instrument f#
measurement BIAIREZE L% L volume A FEIFIREZEEH minimum
volume > i DAFRBHEEE R FE 250 ml » EELIFLBE 50 m1 &P - Hifk as
far as the --HIBHECHIE%EAE > 85 50 H m1 &0 okay Bf -
HARE R -4 DR E8 > [ first draw {4 AEAE Bb e K 0 g
volume > EEEAFEM: » B4 IEES A RKAMEL sample » HEAENIEKS
FaE > B RE AETTUE(E independent sampling @ JREBA KFH]
[ &R EERR & - JRED Z ik —{[E 7 PRIEEHS i - TR B2 45 R i i 58 Ue
fF=E > B4 sampling o IRBUELAE ML 47 2 FIE o BLastat e Ve (& 71 (E
sample EEHf o

DR Ry R B MR Hr 2 > B BARATT AHIFE R variation {4t > Bl
5 P B AR e 05 - 11 H P — (7 5 o B (R Eh B /KRy
el {& first draw BIUERMEN - {2k fully flushed > &}
TEE --EMEBEE R > TEMBIEER > FrLIRREE Dl that
TEA R E R > BB B EEEAE > R R DL - B R E
IR Fe] AL 1 A A i 02 > et =] DABIZS84E > W] LA adapt » (AR IR 4R
AT R BN - DA E S -

it DA B R (s FE A RE i R & > REMT R - B RAERR & > BR4E R 3K
e EE L AL sample » WE{EHJRENE Prof Fawell #AIEL - Hl{f5%%
@ N &R - (EES T Z2EN » (EEVERS okay » A7 --H R I K i
HES ISR TR H 5T BB 4T miss EM S concentration » By
W R R B ELE = 4y I base on W--DLETEN (G =468 » 405
=458 0 BE--ERFA(E sample > =4 GBS niss UEHFS o

N Ry P85 - Wb (el W PR S R 5 5T 7L sample UE ? HE 4R
R N A8 capture M {8 - — A5 B (8 £ /K (8 2 $ 5 (7] B fis] e
b R (ERIE R - FLE wl i 2 & S s ek - pr A —{8 &k
BIRIEERAE - IBEEARWRA 1 litre > WHKEFZ AN--EAR hRHE
H o

AR 1 litre?

t1litre > {Hig o EARMEZSHIE(E sample Pe(E ST T EI24

A A-— {28 R ml BL > a5 H 3 (E table & > 578 R DUA T o

first-drawn 1 litre concentration Hl{4EE. ..

E R IRAE R R - o i (% o ol 8] (R R R 2
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CEBRE--HEE o A DIEEHER o (HOR IR R 2 A S

o BAREE R - BRI GRFEAEFFERMEEM 1 1litre > TefE5L
probably they comes very close to —{f|#& scientifically
credible f estimate’ BMAR E B DIMHEE  EE > QR 1 litre
M--BIREERER 1 litre T > HAIETFZEMERE - F25HA
“Z . o Pt DA AT DARH AR O] 2 {E R RE - B % 0 4% (0] 2 /R g R

IBS B - BEIR » IR HEE T AR A T2 R > SEFE R
ERIE® > & 070 > FrPABUAERER 1 1itre > A 250 {E m1 > IAE
EEREE 169 H »V 169 ©

Vv

e
PV 169 HUAHIG gL -
DAE o MRiE 2 Mk > 15 0 okay » 169 e

DTSR IR S (o) WHSRE > FHEIK > B AW containers B AT

{& kitchen sink MHE > KW {E container §t{% 250 {f ml MEf

container B » EIELE ?

R R

SR TS B cap EHAY > A (E & WE I EE (R 50 i m1 B} container>

g HE e 2

SRR R

PHERB AR T RIRIEERE 1 E litre WK o HE L EIE

& > JRBEHAET) container » (& 1 {f litre ®f container > I
JKPEE IR /K - BhfE S A IR ~ BRI & 2

PR ER - R o N R IR B A SHERYE(E sampling team (B -

I 5] — R F] 7S PR IeE - SR HE A g o BMAR BEA UE AR Y o IRt IR & A - -
Blf4 readily available » RGIR X ZIHFEF LW » L HMETZE
B INERARE protocol » JRENF I 1S VEE 4 investigation
WE {15 % - -Ue (& purpose FJLIZEEZE] » FBiZE1G o] DUZE] » B DABLIR
B 5k take the most --B{&m A RCREE T M > FTAfT -~
AR miE B AUE(E 1itre» B2 1 litre EAEME R > HAE
El{4 standardisation @ BI{A{ETEMI rule - {H {4 Ik W IE (& (%
investigation » —{H#)FEE investigation @ Ma—{fHA &JFEIR
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B~ BERE  BEAR —E P o Wt RS R R(E H Y -

Fr LB % - - R &S0 > B &ahE - D03 — I —my 88 > L =] DA /S (B
l1-litre bottle  HAMMRE(EF-- A X F{E 1-1itre bottle »
R - -BMRF 2 eI EE > T 1 1itre  {RING /D BEEI G E 1
Pt DA Fe bt {0 % 2 > L 2 15 e (I - - B R AR R I 5 0 W o 05 (% IR 2 (1
guideline - Blf% 1 litre » {E{RIRMHE G (R 2 7] DURE & F
WEME investigation WEHHY » BlIf4 ] DA B A IH 5% - BlI{ARUE (&8
BEAERME -

POkay 15 IANBEIRERE K > 1B » IREDEE > ARKWBEARA 1 1itre

EEEE o WE{E B o BIfAIRET £lat concentration M {73 £k &
il EEE L 7

@EZEIE E EREIR)
PAHEF TR > N R IR R > 173.1 > SRR - ...

CAREE 17, ..
:173.1>V 173.1 ¢
ke

PR IR XHE- - B A TR R R 1 litre Bf first draw>

A 8 &5 R (g B R R L

R R

PEEGIDUE T BB o G R AREEMEE entry > BEECH A MMEA (E

entry> 0.011 ME(H > K T % O FOUEEHE{EE > #4E 250 {E m1 > %L 0.011 >
UE g S 2

PR

P0.011 %P IRHEF AR --BIARIE(ETE R E (A& 1 litre B R

R Z®E > (7 0.010  BAMRIME 1 (# litre > WE({H & E 5L
BRI /DI > TEIE LS 2

F ko S e

DAFOR SO RAR VB (E BE P A% 1 litre B ASHHERME(E formula>
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RUE{E protocol BE formula » H¥A{E flat concentration
HESHETREZE » [EIELE 2 K R IRAE 53 £ A0 BT

& ¢ (B R T A T BA IR » AL » JF T BLR, <

i o AT LA > AT LURG - R PRl > BN e (E - - e {E R PR —
{E G525 » TS e A RAR (R 1 litre WSS > (g 2 FH

flat concentration M5 o

T REREEE ? (& flat ¥ concentration?

F4e4  Flat > flat concentration o

E itk 2F| flat concentration s HEGR AEEERA/DV/DIEFE -
EFEAV/DVIEE - AHGEERMEFERE ? MGEEEE —(Ei5E
2L - —{E building > B building {RHEEFEWE(E lead
contamination BEFEE » FEA FAARM o AT DURIEEEE sample & 7R
FE M A EEESS S o H BRI ERE R o e X (E 4E RS LA B TE X
IEEHTFREA -

il * Okay & °

T FAEM—RT > UESE » EUE(E /R sample > T4 0 second Iff
PEEHS i » FRBH » iR—BAFECEE 250 ml WE/K » 2E520E 250 ml FolE 412
LR > (ROREMA IR A (EF SRMEE > 0 FifadE 250 ml > AJHEEE
WIFWE AR 8 - RGN+ AR > st 22158 20 FOoffl S 5t F 28 -
NEFE =+ FPuE ?

% EF o ERFERRE > B 0 ik - Blfailek > 00 MHEL 0 BLETE
WU PRTEE] 20 0 —ESERBALE

LR RSB EE 2
% BE{ERE - ARE] 20 0 NHEE EIEE -

EE (ko 1BZ -
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ek iER% e

[#]

PRI RE A > HE G TR SCE R SIRFBEBOK AR 250 {E ml

gt U EE > (RIEIMEEE ?

LR IXE?

oA &

LR AT AN BT A ?

TAeE o ST A AN A

T E—RMRH 250. ..

TRECHE K FE K

[

[ -

WIS A T ZAETEBE K > F 250 {iE ml -

PIRHEEE A LIMEE > in fact > HEIRM SCERLG AL > (HATE(E K

SATE{AN relevant (B (R IR IE (5 — (B 38 25 IUR - B (492 (8
e 20 > TR 7 T 0 - - ) T B -~ B (B
TE (U > JRED Prof Fawell Y78 » DHLIEAI{T » 1R 0] BAH
B o (HOKSCREIE ? A SRS 0 250 ml WEWF % E R T
ah. ..

Y —1f combination: for example flush:’ {4 first draw
Fihn# flushed sample > FfI# stagnation » FI#EH A - 2
W—1E basket of factors  KEEMEHAHMH 250 @ ml B > {H{%
WEREE first draw BRMHUE—E test BEEE  RTFDEHZH 250
il m1 W > fREIEEE ?
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T 0 N7 set —-F7—{fl set rulelfli > 5EF A B 2

&R o R HiR. .

B ¢ IR B L standard SEVE I o 55— i TOE RS B At (40t B
BEFRIEENE o 41 BB (OBEEE o k(L — (8 experiment » # (AR
AR % 35 4 L 0 (BB ] ~ R U084 58 47 % BRI 25 R 0 )
protocol » — (I ERN » HUEFER » (RUKIF ?

T4 s HE -

EFE B R i -
Toed e -
EERE fo

B ts SO S O

[ ZREA > WRIRBFEE 250 {E m1 BE - UE— {0 AR L L AR
{EKEH—& > (FROK ?

o (e
B ¢ B K RS ok 2
e

[ ¢ FTLAE—{E first draw M result &4 28 by /KHE B M 4T HH
—EEEKE  BEIELE ? 250 f ml -

Z O HMR G Bt --1EFERE o BIAWREKBES appendix IT Figure
1 B[ pInHs% > B8 5 {fl metre ’ 5 {il metre IE » 5 (% 10 {f metre
1FEE DE — — BT % Iff {1 {45 7K 8 5 O — A%

[+ eIt 7 2 R0 28 U {E W2 8 A I {[El 1lead contamination HEFLIEG
homogeneous B} » {&BK ?
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&R

[ Pt DAAOSR AR AR R A 250 {i# m1 > FL8 IRt S B 2 sporadic

Bf contamination M&{EME. . .

FJE - RS ? HiEL X

[

BB IR (R S B 2] {E sporadic {# contamination in M {#
water pipe B} > JF{%#E 250 {F ml HH{E -

gk BRI EGE > B (E B A AW EEE o & (8 3L # A

sporadic > random B} element > {HAZH AL LI W - - (RS 2] B FH(E
80 {lil second FERZBLKE sample » FTPAJRERGE (R (% first draw >
BAZUE(E first draw Hifk stagnation Z{& {5 [EEEETHBE K EE 4
fe (48 & S B EZ B IE R > BMARE AR -

FEREEAHIRSTE 2 RIERIE ? R AR L H A sample » HEHIK
it A2 15 E 47 RAZ S LR e 2t > (R A IREEE - RS IERS B W&
EE > JREBIE K% Z R Kie BV & > HAAEW fundamental EEIE
E > HEHEKEEBY &S - ﬁﬁuﬁﬂiﬁﬁ%@ﬁﬁﬁ%ﬁ%——Eﬂ{”%?égfﬂﬂf%
perfect  {Hfk again » EfFWH(E HEEEE > LIFEE HZEE]
DAnH 3 -

[ B MR e {8 H A& — > g (Sl IR B S /K HE 1 TRy 1k 250

f ml - Ug—{H sample volume » WAR}EE [ » $f 5 off {E 5 H B2 g
sample ATEMH{EEE mass 4 EHE » IE&f]E % o

ETE 2 e es ?

Fhu4  Mass o BlRMHE S E > G ALE

L EEZW > ([ mass gL HE E W -

(==Y

L gAeE ARREEE > A28 G A28 Ko -
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9 0 150 B o WERE SRR > (RS —BKEUAEVE A 250 (& ml >
IRSE WK R R (5% - BEf% 50 fl m1 WE > BI(RERR 728 - f /K
-- sorry b {EUKMERYE R Z AR LSS BK 0 BB IR
Kk # 50 {E m1 > {&OK ?

I
PEERTHE 50 i ml (B EEER R RIBE 7 BEAREHE 50 (] ml o

B (%% 250 & m1 ?

D EEEM AR IR - - R Pt oA (5 B = A AR 50 WE o A0 (5 E B

EH A WE E RS o BRI o R E R = AREE 50 BE
&F e S MR AR R 15 50 #OE (Rah KAl > BIAEEE volume »
Bt DAmERE - IR (REUAA Y O - B Rt HURS - s EOH > sE RS2 1S
RFEEHEE - BlREE —F > WASESFZEY It —5 =+
& £lat  [FHE—FT ZHIUE--GW > — 5 - - HREREF 2 KK B —
5 o {16 4 B > (B RF -- M B % - - /N EH %l sample @ BIALGE(AHE
— &R R - B R IRSE

P RS ?
DA BRI ] [E AR > B R 2 W e
CHHE > i e TR > MR R o BiEESGT R 7 A 7T

TG URE R UE 7 BEE (A - F00E 7 (E IR (A IE 1 2

D HE R AR TR = oy s > B DARTW S o (R = s
DT PR o (R o

PR R T A E R = s > N R =0 g 8 e e e B E &R

& #ERLELEI chemist ~ F UM EE0 [S] SE0H AR BLAHE - SLBBIR =57
EIEGE--MR = > BB FEEAE sample > R end
point Wi ? End point M =438 » {REE —{fl sample H LB EF
I WO > BT DA SSE A 00 BT DA B2 21 of {18 b ek v (18] BE R /K {8 2 #y =0 > P
DIERELERER T » HUR AN W1 - - B — 1 {E second » R BIREE HF K
M > HEVE 250 ml o ZIEZEESRE _+1{# second > HMAFTFZE
PRI R I > (AR FES /\1+{E second (A& - [EIHEERWEIE
EALFHEE] > 1 FEHE -

Bl JE AR - -5 FHEE > FAGHEEMN(E sample » NAF
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A ED 1 B B = A LA A - BIRERA —EEE - EREER & - (2
HERLIEE T > S P EE W 7 sanple » FRAMRELR EX
B oy A T sample o ATLL 1 second A7THE - Bl{R—1lH - -1
Al PIsE— (48 Es > —{f iteration > FRZEZFIIE(E protocol » &5FE
BATUE(E protocol o

GERERE AT vacant flat » FBIEEELA L&A (E&8E » H)
BERWE > SERK > HEKZW sample » Ry > UEM vacant
flat > WEHF T sample » B GMEFHEEF ESIRE(E flat f{E
sample » HI{4&EHE ¥ labour intensive Hf o

BT LAl second i (RIHERIERT - Bl {55224 e 2 LB H (A B
I 7K YRR > T /&R ] DUH & 2(E 20 - TCH 24 interest i
H1E drop - FTLAZEFIE R (E HHY > #E#ELEES /(1 second {I-F
——3 MW MBI EL R okay o BIGRIHEERIA -

Okay » FHIX » IRELEHSL[E F B ZEYE —{E sampling protocol #k

HIR Ry 5 KIE(H exercise design H{BRIE » BIARAIFT AR - Hr Al
BENE—1{& sampling protocol » & ¥rEf -

DOEET R 7

R 7

DERET 0 R (RATDUMEE - AT OB AR MIAEEREHERE

- —[EBA4IF 218 choice o

CiRER A DL 2 R H AY o R 2 ] E H AV EE (R A S B lead

concentration  WH{EFLARIRHEY > (ROREF ? RIGRIEH) --UE(E . . .

L EIR AL - (R E L -

D EIE AL - HE IRV (EEEETE — 8 sampling WA{E H AYHEE (R 2= i

W [ F-35 > Bl{% average WA{EIER - HE EXH{E average Mi{E{E >
i A —E maximum [E3FEE4E > UE{E (R IR{E sampling
protocol BEHE » IHIELE
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DB BRI EE o IREERIE R R AE > WETT ATRERIE PR o B DAER B (R B

R 5 GE s 7K i ([ EL B & = 8l & 0 AW E B wh o DAAEET > o] DA T
i 1 S 2 (B R > BIA&R R By U oA (I S B R A 5 S 39 {E > o] DA & -

R AHAIREEETVE(E model » WE{E sampling -- sorry: protocol »
IE{% model > sampling protocol » {f H B {42 0 ME {H maximum
EE > X1 AN —E T /AL AR G average » BRIEES ? BLARVE (B 7 LA
B {E average ©

T AREFES IRERE - B RFERERD -

FJe4 - Okay e

i : fREEETUE—1{fl sampling protocol WEHHIYFL(AEE maximum
capture {f maximum » {&BE ?

o OFAWTERIEE)

& AR E IR #%  Bl{&EE unless {RIEE] maximum » {RINENIE
HE average %W » H{ZA{RUE{E sampling protocol » Hf{E
sampling method MH{HE HHY » {E/RUE{E sampling method » F
HIIEE(E average I > THIEEE ?

B EATE2EE - S B IR UE (& 5L o7 DU ST o 7T DA ST o E
average * YIHEFKHE consumption pattern - B[ DI{EEF > B DL
fhizt o Bl{4—1{& educated B} estimation - EAZH 2 H IR E {4 EE
consumption » FLE —{EL&FFHEE > 474 elaborate > 2&{7 4L
household f automated ®f monitoring 415 » Ha]DInFEE -

i © Okay > f5 » TR ZLGEMH 50 (E ml {ERTRE » (REEE—28 50 ml 2
% IRSHIEA T/ EI A E Lab EHMEEE - (DR 2

ke

i : BT —m{% 50 {E ml > ux+ /(@8 AT > FEZHE > &K 2

A T L o 5 SRR > BE 200 IEBLST Government Lab Wf -
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Bi{% 5 Government Lab » FBiEH CHL 50 - Fhf 5 i 50 EEE
B (4 S R L 4

: Okay ’ MH{#E{4 first draw W] ?
 First draw: 1% -

AR EE 50 ml BE o LT A EES 50 FIE{EH Government Lab > {&

% ?

CEAIE —E oA - W RE —{& building & (H sample {R#

250 WE > et A —{# QA procedure Bl{4FH —{f internal B QA »
Bl —{& building EE+ FAH - -BIAE—&EEH lab #AUE(EE
J¥ > A1{#l QC > internal QC BEEJF ML » FREMER —{EIE - SiEH
— B KM EE sample » /R DU B g B o 0 28 WL 5 FH W iy oK - - 75
Ry E[E{E cross-check » Hui#E—1{E 250 M -

PRIMAREEIMRIR T 20 & T 40~ T 60 Wy - HEH A —(EZ R

control WE > WME{EF{4 250 BE 2 ME{E$#E 250 ?

PHURIATECEE o MERZ (% 0 80 BFUHARMEL > M & IREL sample © H—

f#l internal control o {4 > FILAMHEE - JEZ{R T FE40 80 > HlATR
i internally  FREMAAEHEE > 56 internally ¥t —{E QA Bi#
12 > ¥t %S—{E building F{&—{E sample L/ WI{E/KZE check
EE > FhA —(E I -

FERZ AR EE - % (5 — - R GR IR E 8 - - 3 ] DUF 35 1 5 1B & IR e A
B RERE > (B ARUEE 1\ ERAS > BLRERL (PR EERRR - i HoAth
ML > B ATRCEE o MERZ A E AN WEIEE o (B R AF 2 EERZ R EEE - K
LD 7 (6 B - B0 AT A ] DU T P S 1 A e fE R 7

5 SRR
DUE(E AT DU RS I o (B B PR R - - R ECTS o WL IERZ (R PRI B E -

5 H AW sample o
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A 164 H BHER  RNEHER -HAEERLESH NAEHH

[

[

L&A - 164 Hf point number 3o

W FRMEBIR > W in respect of other than & AWK ZAp »
YRR EM quality control [H# quality assurance -’ Hl{.
QC ~ QA - {REHSLEE - R0K 7 WIRARIF(ZIE 50 (B ml > AL - 5
=~ BBIUBRK - fRIFHEE 50 i ml o FAEMME quality control
A quality assurance BFEfHUEYE - DL/REEREED 2

PBRELMR quality control EREL(RITBERI(E - BI{AF 250 F split

Gl WA (i sample & » ZAf%& cross LLER o

A > WMERARA 250 fREJLL split  FEAH » FTLASE—(E first
draw > KB MRAE LI QA ~ oC » FEFA(E draw  IREEHH IR LUK
QA ~ QC HEAEZ ~ 5=~ SFIUBE » MWRIRF(AE 50 # ml > {REE
Mt oA ~ oC ?

L AT

o

[

1B RUBUE(E > BLHEBRE A » FELGEEMAVE(E cross-check
R EBTEM A2 accredited lab L > BAHAIEE (2S5, .. (FH
RiE) as accredited ATLUMEBELEI(R take it --Bl&GEE
1% sacred B} » Bl{&{REE{E question ] measurement » frAHEI{&
TREF--KRF O LIEEHEE 166 H > {fl cross-check &--BI{& M7 2
WEE R E B E B WA — B > Pt LB /R accredit U {H
measurement > FTHHEE—(E sample # oA - Bl{% QA h—
- -2 E —(EE S > MR —FE oA » T I F& e > 100 >
RRIEF M check > BrDARMERIEEE 50 Biff oA > IRELFEEIREK
HEEEEEEARSGE —(E oa~ oc > BlAKEE:EFR > & 50 (#
ml > FHi QA ~ oC » FRUEHIA] 05 7] DLH 5 % -

g
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[

FEE

HBEEESREMREECASEHETNEE accreditation  [BEEIF%

QA~QC BIMZ I (I 3 % > [ By I EB A& /D /D> HI&IH « Fr DA Government
Lab FLUEAFEEM > [N R{Ef4 authority » TR B[ A IH 5 3 g -

% o FEEIY > KB EIRIEH > BT > (R ah 41 SR IR B4

QA ~ QC > fRIF{%A#E 50 {f m1 HIEE S - fRACHEZEHE 100 > R
| DA E] oA ~ oC ?

S AL

54 100 -

[ -

EE

/§

BIR AR R 50 EAETRMAE - (8 50 kg PR > B DL SR (R 22 4
WA {E QA ~ OC - IRIAZEEEEEHS 100 {1 ml M - WE{E IRAIED ?

DR FTLUREBETEE - mEfaERut 106 H o Rl AR IR, > FRYE(E lab

K EWE QA ~ QC Z S o HH [ lab 2 fE R - KB AT 5
cross-checking » L > /- BEME+/C > (REEHA(E range
P 2 Wt A B L MR 0. 01 o gl A B L M RE L W 2B AT 4 AR g o BT (R

within...

Fki2 Government Lab &gk - IR -

R R

L © Government Lab FEZRIF ?

T4 T FIEAEE Government Lab WAL » Tk RGBS SRMEE -

FRE IE(% o IRI{E Government Lab 4t iEUENE o

ek ¢ WIEFHEE(E point -
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T R &R > BMAWSEAR attack FMt{E§ Government Lab MWy ocC
standard > fRBK X attack IR H C # & B 0 7K B¢ o 0

standard -
T EG o F...
FJFE - HEREMGRRE R ?

T BEfR 0 FIE AR attack Government H{{[H Laboratory Hi{# -
B (GBI BRI fact 6 - BLEAEAIE 0a « OC R - HH
BB EIUBKEZEL . . .

LT EEETT O - T -
oA s AT

T RE—E—REEL&LHA oC ~ QA W -

%A1 BAREEE -

FheAE BRI FEME clarify IE{H fact B -

EURR NV RRCN REC

C

[ 4 B e AR - - R AR E RS - -5 IR A& AR (E 56 A L BE A Table 7-
% : Table 7

M s v 162 B -

E ke

i : UE{E LA Me =1 vacant £lat Ml & fEE—(E & 5L > AR IR&RE
IR vacant flat fRECH visit W@IE =& flat B} BEIELEE 9
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LR R

[ FemBE— B - F S —(EE AR - WRIREE entry > IREABAF - #
B—BR/KEEHFEFEAE 0.017 B > BEIELE ? T 2540 0 second MR >
0.017 > BHIEDE ?

Ltk

[ W =P 21% 0 0.010 0 BEIENE ?

Ltk

[ AW N TR Z R AR TS 0.0025 ¢

Ltk

[ 0 - BRAE RSBG4S 0.0025 BE > BEIEDS ?

&R ke

[ W BRI ER--[E—H N &SRR o A0K 7

&tk

[ Entry St —BH2a#E{% 0.0025 » {RBKEF ?

Zitkotro ke

[ Blfae HEAR(EE 0.0025 B » (RBKEF ?

E itk

[ - Bl RaR R A R > HE IR flush B =-FFPZ1& - WH. . .

FE  Entry HEMAAR Z R ?

ToRAECE. ..

T ABRZ AR AR Z % ?
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UETE A B Z 1% -
PARZAR?

i (d flat ATH o

2% 0 ABZ1% 0 I for consistency FIFGHEAREZE 0 W

RAREH meter position #VAT LML [N f IR Z ATl lE 5 % column
#ith meter » FR{ES —(EL (R entry ?

P IE .

=

C HEEEETEE - A EKIMZEE for convenience sake » ik

%M entry  BIfR AR Z & WA (EEE -

PR

] - A RIREETE—H > 12 H 12 5F 15 > e fE B > A0 RARHA H % £lush

EE

£

e =-+F 2 1% > o 2= H Wl 25 2 =59 8 8 2 KRR (5% o o (i
IKIRED K8 0. 0025 W » DEIELS 2

PR R R T T e

DA FRBERS 17 % AHZ®R  AHZ®R  IRNERE#E T F

10 second Hf 0.002 » FRAFELAHME 0.002 » JR{FEFEZHE 0.004 » IR
£ N —E&EM %40 0.002 Bf -

CfR e

: Professor ’ Ig{f{{4— vacant flat BB} > B4 HO 7 AFHEE >

F flush e =53 2 & » R MEHIZK > (REGMEEDK . . .

Flush W =+47¢% ?

£ =+% > =+F second > sorry > IEHFEE - HEHEE -
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M © =18 second 2 f% + WEEKE{E &84 R A (AP (S - 50K ?
B -

- AT DA SRRt (E B AU (R 22 8 — (A R ML Bl H HaHEEK - B
EH#(H flushed sample ’ FtH fJl representative If] o

TR R ERE AR R IB S R - (K 2 R
FENZE--RTATFLERE > BT REEEKEEE - (RS 2 RAE
average --17 averagellii » WIHRIK flush 4L - HE E IRk
{#l boundary point 7757 FIME » BEIERS SELE 9

T g -

FRE IR0 as well A boundary point WMHEE#E - BEIERE ? 41R (K
Al H AR K S BRI BT A I 7K FEBE (R g - A7 53 B - fRUE 5 25 0
&l RIE#EAR - R E B Z(# boundary point » {R{fl boundary point
A S EL A 8 0 fT8SELTTEY 0 Bt full stop - TRHIEM test -

TAeE  EESER AU —F ...
L - RIAEH R ?
TAed R RREERE > ATy B EE IR EE -

FFE  AREEE meter Wi EEHLEN %2 EE - - #H(E down-feed EEIE
meters WHE > /RELEHE — 0 bh O 09 BE K& IR AU {8 - - HH {1
meter KF|E entry WEFLKEIE(E meter room » M & IR fig
{482 joints and tees and elbows *» EZ|{E entries iE -
R 5L s (B entries MHEH#E » B A LR T Ll test FH{E
down-feed » kM BR /K 2 i 6 A2 > &1 (E meter room >
% tees and joints M{EEE contaminations » JR{EAEE
% > A -- AR 1% BAR LV joints and tees ©

FiPL Prof Lee {[fl recommendations » — §i{&/RH7K > 0.5
Z—4r¢E > FLELX significantly ALl reduce WEIE{E lead » 4
RAEIDA--BAan R reE T IR E A PR ER IR I R E LA E - ABETF Al
WE Y K E | BEAN R o HEIRIR Y (EOKEE 55 0 B & AT UK & A
BE AR IE —{E 4 concentration o
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UE {5 > HAEUR 28 P i S22 5] 25 g ey ] R > 5 T 2 RS o {1
2 E -

Foed A £ SEREEE > HEM Professor B AEE - -
R Ry IR ATE > FRIEBIR 5E E midbs > se 2B EEE > KN Prof
Lee (EMZEWH{E model B design LI F(4:E#E(H maximum lead

concentration e

EFE  UE(E Prof Lee — FHENEEUL - (%1 (B BH B K - BR(F B (E
variations > time [E¥E(f concentration IE{# variation 2k
B IE—EUEM --IE =& flat > E = apartments FL{REFVE
{E computational fluid dynamics > ER{EFE T 98 5 (4 0E {Z 0 1
leaching rate > 2= ABKIAMHT] joints and tees Wi[E & H I >
WE(E FE A purpose BLARMHERER A - 0 b7 Mgl R EVE 7 FRAE
HIFHA -

T4 s EFE o EEREFTHE > FiGReE MR KB EUE = vacant
flat > f4 flush E=+MEE RN 2% » BHIEK 2% - H{l{E
KEHEEMGHFAEME SEEE—HMH{E average Bf consumption
Ml {& metal. ..

TR RBIEFHE con IE consumption: 88 7 NE{EFLAIEM) figures
AR EE figures > JEMY figures Hifh measure T EREE
figures > {RELEEEE interpret (EFLAE TELSE » BEIELESE 2 (R0K

—{f average B} consumption concentration ’ depends > 2%

WHR N BE T REARMEN users L REAAFHEFHEE KN > HIEIEE
BEK > RBRIEF 2 WE 0 U S W o UE 0 B ST EEEE W > 7 — (I U i
average » & —1E household ZPHIE[H -

TJek - Okay » EFE - BCETKIHEEW . . .

T WERREEZS > R flush W2 1% - Z2F W concentration {4
significantly reduced > ¥ accept & -

T =

FJ&E DR ? HAREMERE 2 > BHAREGESIRE > A EEETZHE
48{% self-explanatory » FLIEEEEERY o

ToeL e EFE -
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[if]

Vo

AL

=

Prof Lee » FKFE[FEIREFF AL - B AR LB /KA —BREL 250 » &
K ? 55 BEBL(R 50 » =B 50 » FPUBE 50 » F B 50 » AkFL %
total mass divided by total volume : {48k ? Total mass
divided by total volume ’ {&BK ?

@EZEEIE E ENER)

R FeAHE L6 A sh{E weight  ME{E weight » f451{ average {ii flat

LJE

concentration WG » (& EME TS 7 EMHIURS K weight &
(4TS — WK BEIE ?

CER o URETLAMHEE 0 % o B DANH RS o\ DAMH EE -
D HAWRE(E consumption pattern s BMAMERARAE =+ EH

ANTR 2% o HE o (EKEE S &AM R IR R - -0 AR {E
protocol AEHHE —{f average Bf consumption WBEfzE » HE(HE
weight FLIERZ & E M EZ 20 -

e fE X2 A S M > N — R - i e

E5e4 P Okay » 15 o

TR A o PR R o g

oA e

EFE RS Wy R e

oA e

T 48 09 pHGEIH TR

T 415 24 SIS

L S N\ 40 AT -
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T4 EFE o FE Table 7 WEMPE— - WEMBEZER > AR
move F|HIN—{HEH -

ViR SR

BAREGHBIEREL BTN ERE NS G FTEBR (FEREK

2 IR TRE 2 AT - RABFIREZER & (W3 RFTe 42

B) ) HEEEEM
1= 5 A= S R

[ ¢ FEAZ > REASREREEE Table 7 Table 7 IEIERZ W i iE [ WA
) N%E drinking habit i > KA Table 7 {4 vacant Ef > B
%7 N Ve (E /KM IEE - fZEK 2

E ke

f:{H{& Table 75t 0] DA ML S| EEWHEE — RS /KMH{E transient effect
5 ¥ 52 R0 — ([ 7K & o (B 52 B4 0 41 > IREIEEE ?

% QY TSR EE )
B © B (573 = FD0E » UE(EFT AFBME - vacant £lat IENE s (50K ?
B o

R 4T AR IR R match ERUE(E sample o B (% fR WH (H
sampling protocol & > 250 ml {4k first draw > 55 4NHHEPU{E
50 &l m1 » HEIRUE(E model SZHt R EEf4 250 m1 ME{EFZ 2% - 55
— > first draw 2% flat concentration Hx K °

B I
GRETE

% ¢ B (E L -
] L B (AR A 2
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A

P BRUEEIUE—{E Table 7 WMi{# observation {H X EEE > {REE[E

=tz
I .

D PRB{E vacant £lat o B {EEER B L 4 25 6 (E I R 2 4L

SLEE AT AE > BIMRIREE 56 - FTLAst not so much K6 - N A
TANERE > Frbl--FBIREEC - B (xS 6 5 1 3%
millilitre MHMIEDEEEE —H% > M Wb BN (A - - IR R BR IR S et ik & A
RN - RURIFEEE S 2

%o fho & 1788 > YEBLIREMEFEE ?

R AR RN By AT (E - - BIR AUR MR — (B2 E > [N R IRt b shsg e - 0

HIeB 2 BE L8 sample » R AUE(E sample BEERFL A LA ET
ffl first-drawn 1 litre > FTDABIMAIRBEEEE > 5t EI A AT DL 4T
#HIRIRE AR » H{R scientifically > G --I(E NES5EE
okay B > Bl{& ] DIMHE Bl SEMH estimate (] first-drawn 1

litre -

ZJRREEYE /N 1-{# second » fRUE{EFe M TH L UE 7L {E sample [Ef
average concentration {&BEku] DAIE[EBELEEENE ? MH {4 0] DLIE 5]
UEE Db BE VR - [E AR AL B T It B R 0 48 > Rl B FR I total mass [} total
volume » WE{f{4 5 direct I} measure » FIEF I - K AT
DIEE=4 50 F--Hl{% assume MH{K - - BI{&E 1k IR E 4 2 sk > AT DA
M {& flat concentration H{ {4 base on direct
measurement » M RH F—{# measure BRIEERE » RI{RIE (R —{iH 48 ¥
MAE > DR By MAUE (@ R FEFR B EE sampling protocol » —{fi average
BE flat concentration » Bl{& 0] DAMH =%

FBHIR Fr e - WS IRELE B R B W R E W I E A > ik
250 ~ 100 ~ 100 ~ 100 » B3 250 ~ 200 » M ff L R WL flat
concentration BLAJREME[E » HEE » FEE & BT AVE(E5E & F71E[E
BT BRAEEE -

M JRER T R BB A BB T DL 250250~ 250 B(3 250~100~100 »

100 M - TR . .

FRE I ABEIET DL please ATABEA > IEIELESG 2 S Hi 250 > §E
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HIREEIE AL - B 500 - & HIRGEE M 750 » M 55 Je £ 58 0F 2
EoAE  EFE o REAEEERE - EAE. ..
T Exactly ...
EoAETEA. ..
FRE .. ARIE RIS o UE A IR IR R B DR 2 I (5 1 1 R R 7
Tk s EE - REEE . ..

G BB IR S BHA—(E 250 - fE AN > REEH AT LU 260 > 12 H Al fif
250 - R E 28 2 Je 2 i e B It 25 i R TEE O R IR 2

T BE R > B HERAESE > BERREEJHERE
Rpf] - EFE - WA EET .

i B FAEEREE - 30 (5 A8 5 20 5% 0 {18 BE 25 5 =] DA S g 1] off] & 7K & ofi] {E]
transient value BM&EE MEIIEIE B » B 40 = FFD ok & Mi(E first
draw {522 > and then Z{&Mi{E £lush B EZ ) > R IK{AHE
capture Mi{E/KEE average H. % (& mean lead concentration »

i {E weight { adjustment HfJ7 1 H & & MEZ AT TR > %
#LMH ) average WEEL - SR RIH AEME - ol (A Ty H I A e i 2

ke

FE R EIRIEERE - B T IREEEEE take ([ average Z 0 -

o AGEER > BB FAEY - %o FE -

EFE R#EE T S G oEw B=EARKo#EE - (& average
S [ Ap IR L 4K -

T - X > HEFEE 5577 R R -
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F % /R measure HIEWE{E concentration EL4KNE [F] e -
FJe4 {42 > concentration FE[EIE -

FJE /R concentration IE[EIE » FR{FEIR average FiEE 4% 0E [&] W0 -
BBk 2

TIE e ME R LR > FRTEEEEEIE (A (i e R R > TR . .

T - A A (EAAE M ERGRE R MR FE B AT capture I
HEHEMEE > {# concentration [EfE time {f difference --El{&
{# relationship * FTLUEBKEEETEIE gap FETAE(AAMM) > fRBkE
Pl capture F|ZWEE - BEE variation (RELER RS > (A0K 2

T g -

FRE PG A 0 > fREUA Y resources WEZ O - IRA0E A T -
AT BB BT — (R (0K 2 (B Lab AT B0 » (50K bt
UG o (RUE(E ET - /R plot HIB{E graph BRARMIEE » — 8 2 Ui -
EFBEE5 0 0 level ~ A level —HRZUi » R & 5% 2 (E
integral WU » {K plot fi& graph HIBEFHIER » smooth &
smooth » FRARM 2 Uit o

FAe4 g BHE - FFE 0 EHRELK explore EIE(H point » HEF
HAEEE(E weight BEfE » RBEBRCOLEE -

T - WEHHA IR > BMRIREUAR 4% > {R{E sampling protocol
Rl experiment -~ {R{E methods Bhifghk » (RHERETH - KA 4%
I [E] B . . .

Fidetk  FHETREL I ARG R - R B TR ae TR BTG A — 184 B
B3 RizshfE guided by /KFSERH HILEIMEFE interin
report + HLHATT LA (BB IEE - 7 DA (S M T A — 7 (T B
S {507 L B2 (0 R 8 1 R (L (5 A U 1135 5 5 0 T

TR AREEMEE AR R RSO - (6 objective
R > AR E AR 0 (RIR Y

Tk s &
ER O BRERAURIRES " WE (8 general | - fE IR E —{E - - {R5E " 3K
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B — (| 4+ general WBE3%% % water quality ° —{# general
pictures o ; BfEE © /RBK flush W > (REK ? E 2 {RIEE entry
point » lot boundaries WMHE#E » FRAEIRAILEZE - fREE " KT
WE & B 52 B S UE 28 A (5 I 15 8L » (B #0 0E & i BH 5 — i B B (R 48 1
TKAE 7K - $5E 5% 8 g /K a2 0l 1 5 R R g - {15 oot {0 {8 20 (% il &1 ~ el
R e R BRAEIRIEETEABR K o THRE (R IE QTR E — K B ) = B
KT 7% > IREE R (EB average BUKE MR AT 812825 T -

WE {[& — TE {5 IH 28R > “F B Rt f7 o] BE e > (R B2 FAHZEER
fHBR 2 Felt— 7 B — M method I » FKBEFL AHE generally &
o] {4 —1f] representative B pictures 0] DL B > Feli
BRk-- Prof Lee 3RAWE—{E{% 0] DA EIEE - EDRMEE - B2 H fra] DA
— BT > BRIELE ?

Toeg  EER o ..

T - AN EIRKEZE R T A G T 82— K5 > HH AT
FE Rt —E I > 482758 flush W EHTHE > &K 2 IREEEEE(E 5t
{4l general quality of water YIE{REENE—{EIE scientific
=R > JRIME{E 5 JOME scientific i ©

T4 FTE > KM SR method B - BB EE —
B LB AR R IEH RS > F— > FMH{E assumption IE{REER
AEE habit Bf - [K B exactly Table 7 §{IERE habit > Table
7 {4— vacant flat B > A7 DA{E habit HEIE into { picture »
Pt DLRH LR B S B /K 0Y » {IE S il 5~ e I WE - iR WE —{ vacant flat

TJE 0BG > FREAME > (R0E (5 5 UE 0 i RE ] > fREHIEHH I

FoE R

T - B5E2 B i E R SE T > (R AE R R RE R H AR > R AR
-~ AR 1R 1) B35 52 56 M AR AR (5 B8 EE > IH R AR St ARSI - /RUK
as well HFE[ Prof Lee " Wi HF sEH 5L E(AEEE - | B
Prof Lee {f] comment W -

e - o BEEIRE R -

Y
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Prof Lee - 15 & B A8 4% 18 — (& -- & H 69 20 5 (5 8 3% — (E
representative sample B s H[J{4 represent the general
quality of the water Bf - (& HAV A EEEEE - ' looking at
Table 7 {f transient value of MH{EZE —BE/KEEEE - 2058 (E H
AU (Mt sE > {# model --B[l{&Mi{E§ protocol » {fl weight to
attach to {EFEB K H F BLIE EZ G AR > EZ G e - 6 F e
WFE A&l 7% [5] W B i 2

ORI G S o BRI - BRI o (EEEROKEL(R 12 A 12 5t >

PHKS K% 26 0 ER{E 30 {El second Hifs 7 MY > 30 7 M » FRAEBLEF
4 0 PREEFIRBIEARANA 0.011 » FLAFBEBREE S --Bi{&F 7T > F
BEAG 8 BB > Femth i 22 MM (F Bep (18 S L - SR SRARER G E - - T 22
=ARE(E vacant time FE(AFRUMME L {d sample Mi{#E typical ¥
sampling > ([H{AIR--ZMHBFE sample JE(E > M {REE --Bl{tk
R # & i -- %L M i ] flat concentration # & -- Bl {4&
borderline M » Blf4® borderline MHEE » (RE EEEEEZ &
HIMEEE 20 - (ABR 2 EEE 2 2

o 7788 > EEMAKEREE -

PEGRERIG --WRG for A > KEHL AT RERL IR - - BRI & [

BAIREL - RS H 5N measure A DL possible » Fefdl i B HLA]
DIASE Z measure > (H{RAIEGEIRMEEE(E first-drawn 1 litre
G ([ weekly lead intake —FEMENVENS » BI{&4IE @& BEAZ IE1H] 52 25 »
WRAREES HEEZE » () weekly lead intake ' infant weekly
intake FAR EHURPREMEE » AL RIR first-drawn 1
litre » WEGHIEW user LT M 22 -

WRBAREEBAE A > BAE A AR IR EE 5 43 2 17U 5% B E 5
/KBl drinking potable Bf » MH L BI{Z 5L - - MH — &£ > e {[& &P
H--FREE—FF(h first-drawn 1 litre FfUFRETF > HEIRE
B - - R AREL B Figure 10 fREFFHFIKBEEE Figure 1 REF]
80~ 100 » HEIRC&HF —-Mi{EFEF] - 20 {# 1itrelEm » Btk
REE] 80 second » BI{& &K 47 JBE AR5 7 F of & -

RIS » BUERIREE ZAEEM > ¥l first-drawn 1 litre (A—
EAAFME > IREEK H B FM14 average lead concentration »
Gt T consumption pattern > EEYNE A (EEIEHEE - EUEE
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FEEE > NETERLE > EUFEREEARE T2+ > 5tH
first draw My7K - FHERERAH > 0.14 > HI{&{E risk {4 0.14 > I
g > 0.14 SEVE{E intake > that would be my estimate of
the expected lead intake of an adult - Hl{&#H--UE{E S
R BI%IF 2 ek Bl & i 5% 5% B offl {8 5k - - {E {4 9% 2 A8 15wt 4F
scientific B} - BE(RIRCIEE - HAGE  EHEMESEHE  5—6E--
— 51l household » & —{ffl household EIM{EEFEREE -

M AT LB R G & 0 B > S g & A AR EVE A sample [}
details » {&BKIF ? Hl{4 . . .

D IR SEHER > EME topic o I move onBEH .

A

: Okay > MEEZ o

: Prof Lee » Wi N —1{f& topic fHRI{R{E sample size o {RFA{EHr

BE Table 5 Kf o

: Table 5o
S s 17.3.17 -- 173.17 > 173.17 ¢
! Table 5 WEE » okay °

t Okay > {RUE{E KM (E comparison » “WSD/HD" gk (% /K # & W (E

sample (] size ' fREE{RIEEFE > { number of sample ¥ 1325
&k ?

OFZEIE 5 ENIEIR)

: “No. of samples with excess lead” {4 106 8 {fi] per cent °

SFE] > FL R ME(E > B4R (E research team Mi{fl > “No. of samples
(flats) “Fk{4 108 > 108 » MEIELY 9

PR

: “No. of first draw samples with excess lead”%f{4 51 °

e HE e 2

A

IR{EIR XA "No. of flats with excess lead” - UE{@#H 1%
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flat concentration ] ?

ko R EES -

D FEIESL 5 K number of first draw &3 (A FHTEME 250 ([ m1 &

AR {84 EE e I 2

R R
DA BARRIR o IREE R - - E AR A E A B - AR - ek

W5 K ¥ B4 T T L - /RE0 B compare 108 {fil sample [6 1325
{# sample > W F B ELE > 2 H —1{f comparative B} result »
g —{EIE[E sample size WIE@IE(4Yf accurate I ?

FEY MBEKBEARGE sanple » R --RIKTTECH 0 BT AL

lead Wi 4y 2 WUEEVE » H [ DL sample F o

Bk

IR 1% o

DT LAB AR R . . .
DR T 2 o ME(EE R E 20 0 R e
P sample FR4F &MWL - [FHMH(E sample HLUE (A — (4 5 &%

sample » Bl{ZEE/RESE 3 B8 N EW > Z81% fully flushed: Ff
PIf%FT—1{E target B} purpose W » Flf-—& ANE(E %R general
BE—1E quality {&—- B {ZH &R 5 28 Ve 1 i 8 - - B IE (R R o B
BB e UE(EHUR » EAFRBEL sampling 5t H AR BLAF BHREEL - B8
{&l maximum lead exposure AEE{REL » IR TTREGEL o MHFTDATR
B - - G E RERER  H 5 AE S8R B B g 2
BT —E building A » B—{# building Xt ME—E
building k£ ~H o

B8 LI S VN 7 s S N = 1K == S S = A N ==
randomly > B{&%F random > UE{EIE(AER B HEEE random » UE{E % 5
FEZHEL - UE{E random sample » IRMHEEFEIL T - EAEEAAEE
WETE > HEGHREGSLAGARME > HILEHE > within H
framework o FrAVE(EJREL[E - -Bl{4E s within {f resources »
ERERT HESEME G TR KT ZHE - —

general Bf sampling FHIEF] o
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DA AL ..
PEAE LA o IREERER AR o AT DUEE (A B R4S SR [ 2 i i

(& ¥ g st = ) &t JRENEI T concerned owners WMy » 3K
WEREST 5 > (EREIAEEE B E 2 (5 a = - FRuE % > Bl{A
— QL > 0 AT DA 0] DAEE B RPN 52 L (A #E AN R A TR RS > (H{RIK
W52 15 (55 — EEEAERNE - BGR ) P B AR R B E{E building
A sample » {H{E building #H sample °

Prof Lee » FRMEMIR—HL & » FABTS - IREBVE(EZR - ¥ 1@ G il i &5 o
FARTD > & B L i{# entry > “No. of buildings”{4 3 “No.
of samples” taken by WSD §t 92 “No. of samples with
excess lead” 13 ¥ 14.1 {f per cent > IE{HEL A /KBEFHE
I 45 5L

PR

: UST {#l team®» “No. of samples” {14 9> “No. of first draw

samples”{4 0> “No. of flats with excess lead”{% 0 {K
T B T DL R ) B A Sy (A I R 5 0

DR g - - e 1 ok & (A S E IR A R R AT - - T I R E TR AT

--BM&HA I R R EE - Fo 22 15 UE (# F2 tE 8L - - F A comment Bf » K
FHL - AGIRIERHE —F > GEERREEE - - UR IR EIR 2
=4 fully flushed My - HEGHERGE FEMHENME - RESHAT
WBHUE(E sampling 4 BEAEUE ? E40R &L 14. 1 {E per cent >
HIE 7.7 {fl per cent » ATLAMR{E flushed B sample BES - HLF
i i B B5 48 — — BIAZ DL T 28 0 A 4 PR B 0 - (EL (B 20 SR FR It F AR B
ZKEEEEEE - WL AR DE S B B AR89 - Bi(% 83 ¥ 0 W » Bl{&4F &5
MEETE I

N B AIH B EEUE ? BRI BT 2 A o K of] {8 2 40 5 7
PEEF A » EAE R ROR 7T gE CHIE[E] - HEFZRKA > HEHRIRERS
FEFZER > 1S temperature to be one factor - {Hfk
INERA T RE(E - - BEIR B E --E AR - - HRfR fully flushed:
WA+ =85 - & REM4ED indicate B{EME > % > A{EME -

WEAE WL 77 - -3 T 58 BAE o LMl IREERg & > ol — 75—
BEF 18 > RO 18 > R — - IR B 18 - IR data B4 --1E
f&4E0 random » M JL{E sample » F717. ..
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ROA - Fag o A A LB 7 EIE E > IS E A sampling
kg > BRIEIR (B — (8 B8 i H 7E 25 (5ol Pek B > S A5 {2 JRTT 2 P o] [ 45
R WM AR BRI sampling - FREEELAGLEWIE ? (A —E &
AR - AW - RRBEE L MR LR BRI GRAT AR
FF- P2 D (5 F A SUERIR R > BRI S A WS P 3R - (A (R Sk
A > AW HRFTEMRA » 10577 EE > PRIBIREES 2] > S K1 i
WA BeH A - < B AT R o A (A R T

B 55— TR RS E] > R AT S > et &) 5 v 47 %
WA IS - R DART > B ANEEREEL AR [E] o AN (51T 8 0 SEE (R AT
Bt > S 7 1 T R 1% e {180 7K W 0 (A JEE SO VEE - A Y (A S DB AT IEE > T IE —
UEFy o ek Ey -+ f ol Pek By e B B — I et PR Ry T R 7 7 9 2 — ] BE L %
SO PR By {2 FH W I A S BRAR R > THEE A B L 2 T > AW A
AW AT > 1A R B IR AEEEFUE ? (h2E random MRE] KRG 5 AL
CH R IR ) 2 A Ml e by > A — 2 G A R I I result (SRR > 5
U B 1 L R 25 0 o A O B B L R/ > L R e B S R AR TR R 2 AT
AR AT S WL S A P Er - A5 ] BE L PR Vel (R P IS 7 IR (A IE [R1 R 5 74
B > S UK (R /K8 B L U7 7R B (R B Ml 05 A # D AT Re g SR B A 8t
WREARTT - BB TR > AL - EE DA RERE - A {ER
FE AT RE R B AT - 4F (AR IR ? AR (R AT > —IERIE Y o
LA - AR GRA RS - S8 —E G - A BRIRE R BT A # R
Lh PR A IR

1117 38 1717 2R 9 Bf 25 Wl A P2 W W 2 i B 2k (A Mo TP A 2 P it o {18 K ¢
U ] ESE FH] 7 PR 20 18 (A p M () > ] L A (5 P T (2 IO 32 2 7K 755 <25 W oy g
B B RBHE /K > £1lush WEMI/K—FE » 289% 5 I K - (RBK
U — WE 8 M T VAR 2 E (el (A T BRI S (ah T (o n Beg % 3 B {1
KU o W KE AT SRR > (A DLERA - o 52U 2 BE A A (E
IR > ek T UREMRIERE o (RELEBHKME around W R T #E
IRSCEFERGE = 3 U o SRE AR ol EC At O 2 T8 T 3 - g f B ol (8] 7K Pt TS
15 - Ue 2 P3P 2 (A T 52 02 52 38 — TR A R I BRI s - Py DA
WE — {8l {5 Fe bt — D IEE 52 0%

Fr LB ARUEIYIEE sampling » B G HE result KZEIEA]AE
H—FEEE > WRIREEM—T =8 =+ > (20K Water Supply Mi{E
EEFHE S 2 S AR UE 2 MR — B ZE /\+HIESRUE 2 B S (ZIH
REREBGSZEN—HZ /)0 fRAE S A\ (R check [ Water
Supply (BB ffaE — i EE e eE e & > ME(E &S R A E - R —5
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SN AR EIE check /577 IH WEEIBE L E I th 2R IH BRI - TR
FEBERNEXRFARMB -T2 2T AELGE ? R
e 7 WE R > (ROREF 2

Bty Bk A g A Db > R R ARG R RS — T
3 FEE > TE (5 SRl B2 U 42 — Y IEEIE MY I} sampling WEJT /A B (R IH
WA IR o (RDREF ? BRI IR FEEFEE ?

P HWERE - AR PR T > HERMEEE  2Ea =

FEREEE - e+ = EERE > HEA - —(Epfe 10 [ 19 ZfagE - Bl{AIE
(HFEGE - BMGRIRERATT . . .

TEERE > B R

P10 BIfR -2 A R (E LA 30 - BI 5 R 8] 4y = AR R - g {18 B {0 R

BIE - BAEIM: 10 2 19 Blfk 20 2 29 gf1%E - AT AU+ =(EH
HA T (ELARIEIE B > AR IR AR BARRE - 15 7R > RlfRiarstE
oo {16 e [ > R (oS (A

HHE -

DRGSR A AT DA R o S IREE e -

B > WA GERE —E M - R ESFECREEMEEEE > &
FUATEEERE HE —(EBGL > FRAEEFIEE(E sample size FZ 2 E|{HE
GE R UE o [N B LIV U > UE{E UE (R RIS HE L Z > BlERH
sampling B E L - AR AN K sample size {0k »
LA E capture IEE] > BFTUEETTREME 2

RuuL mEREIL = BRLMEE result [FIRMEE L+ 2 — BRI -

TIeE B GG

RIE - {ROREF 2

Tk - AN R EENE - IHE > # sampling -

RIE  BRIRE -
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PGB AREME R > T gEgAME ?

DRI o R ED R — (I8 B R [E] B R R A P ' AT

HEEKE - BMAEE house FIFIEH =(E £flat > /X flat > H
GAR—1{E house » J\EHE flat » BAT BB e —EEE /\H
& flat - {RBER > SUE 2 UE(E St HE R E A - & > IRIEGRDK
% > ERUEWT 2 0 AT DLER HA M (E (R R EE R 0 (E (R R ] DLEE o DU AE R
WA —8 > AT DAHEE > BIAREER - REBERE E--FlEGE %S
o HADIEE - A HER --MER--E0RHEREMERE 2 1% >
&l lead intake [EFTAM--EZE F/KBEZFWHYEE > BlIEHE KR

W FTEEEY) & - T EEEY) &

D REEYIE 0 okay e

Do WIMRES ZEEH - HEHE —HREI R plumbing volume

BERIRE - Plumbing volume @ {REEAH 20 K{EA —{E plumbing
volume » K& 20 SR{E R —{H --Bl&E KR 20 KRIEH—E

plumbing volume °

C BIMERIE — (& KLY EE . . .
P32 By 0 {RWE 32 B -
CHEM&R =+ ~ =+ Bl{&E % —1{f plumbing volume °

: Plumbing volume » 2 $T » S R ELHIE it so happen »

Fo/K BB LA research » FLAIEWAME{E roof tank [E/HH
sump tank A [ {E 7K E (%77 HE L -

CR o BRITEEE -

PR DLMEAE research (HERLFI{AE find out FEZAME(E roof tank

[EHEA{EH sump tank ZfTHS5HE] > (REL#E(E branch pipe HHEE >
Ok ?

R R R
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[ {E A R A0 SR Mt AT - - B (05 e B Bt R A e Aok 1 - et R8I

[i] -

T N R K 21288 0 97K% connection point MEE - 415 FH
TR W KR PR S AR > FBITERE flush through H{E inside
service » F A DL EH B4 connection point WiE#E/K » s K ME
B K o B ] DUER B /KO8 2 L FE (R KB R RBK 2 40 - SR
W (& AR $EE I 7K > M1 7K {4 run through ff{ internal plumbing
system » —figUReE - B AHMEE plumbing volume - (RIKE
BRI (E K > TBARIF A ME{E horizontal pipe » FEZ H NN R H
plumbing intern --HJ {4 7K run through {§ plumbing
system» &2 o] D ENEA T EEL o /RO FeEEENT ?

K RN SEENAIEF

R ETE(E case 4F special » AR &8 RIE VE(E R A - 2818 He bt
Je R e —EUK SR IR REEEE L BLEE define JE—K i plumbing
volume » {H AR FUEFIEE - ZE40 0] GE0E X &85 - 7] 58 A H M gf
hazard Mg AHEEL FAER > BOFHB R EWRE internal plumbing
system AHAETHEMSEY) » WRIFLAEE —(E plumbing volume
of {#l internal system - F& A] DL4% BE 5 & 5L 0E (5 05 (5 1 R
horizontal pipe > IEIEIE ? FRBEEEIEL G (4 connection point
—p& pump B ERE > REFERER > ARAEAEZEHESEE

W —{E{E 7K run —Z> M HLO—{E plumbing volume {R[E]IE[E] & ?

P UEE LIS — R > VE(ETE—E - Ny plumbing volume BEE L%

the volume for which stagnation ceases to have an
effect  BIAE B IRBEMRERRRAE G A 8 JE(E N plumbing
volume ° AT AR GE4F formally » (R M 3% SCHI (A8 i 1 -
WG B REE - BIARAE system BRAF - BRI S -

P EERA -

P 2B - [HEAWEIRIE(E context > B E plumbing volume K

ERERET  AREE system 775 » {R{AFHME down pipe AM
HE > FrLAEIMAEE IR =(EYE[ volume Z 1% » {R{APK stagnation
HAT R B > SRR E - L plumbing volume (&I EZEf -

EARR BT —REE - - T HZE R system SLEFHF K » —
B > B IRBEUE(E B P #i A D /D ik [EEE - B DAERES RA W HURE - BEIR
interpret —f&f guideline WL interpret Fi{a--Fl{%
HEGIEIE » {#l interpretation is the volume for which
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stagnation ceases to have an effect ' WE{&EEL (LI —(EHFE
& RGP KBER S - ...

RO -

S .. HI&REE roof tank [FEEEFHED o EAARDIFE S HEE o DI -

CEARST VR KB B R 0 K design —{f plumbing volume
WERH 2t - IRERNE &5 (A7 horizontal WAMK - TEIELE ?

> PEEEERRI o EhR R o D ARE AR IREE down pipe #M{ALF

JGAEE o MR ARG IEE

DRI o (RDK 7

s HlfABE vary

S PR EAERT > WIS A ME{E 0.26 per litre per second
-— 0.261f litre per secondg—{f flow rate > W&URMHHE (E
research BN UE(E public housing estate » YAEFEEHEK »
143% % -- from ]l connection point’ Bl{4FZE#E —{# plumbing
--Bl&FFTEH I plumbing volume » BI{&AEGE K 245 > BIGRAE
internal service » B 7K F] G0l 0 (& L E R0 0 > [WE =
Gy B HIESYEE > JREIEEE ?

s R MBS > TESY > B4 0 (K e

R R A 2

S W I E A R - - TN Ry b IR BL AR - (N Ky . .

DRI ..

s CHIRIRE{E lot boundary BRAG--WEEELEEIREE EW 0 A

REE{E lot boundary AXEERE  EETFAWE  EFE > HIREE
—-BIA M EAREEET IR B A H B KEE residence time HEEIM{AIKES
REES(E flow rate  HEEK(EZE BREA & - AR ?

YA .

‘ =

s SRR B4 roof tank o N EEES roof tank BEAE o (RIKIY 2

- 206 -

Transcript by DTI Corporation Asia, Limited



BAKEGHEERAEZEY 201642 H 15 H

fe ¢ O e

& A LAEN® probably in the matter of hour > right?
il © Hours °

% ! Yes, probably °

M R R [F] FemtiEr . . .

# A7 BB EER M -5 40 R (R E 46 - 3t probably in the

matter of hours » order of hour e

i &R Bl &GRSR AR RS KA » (R % connection point I
{# > fRZ flush» B flush hours B} > IE{4 minutes B} » BEIELE 9

& ¢ BE—JE hours > &I hours > BEHI > order of an hour - RI{RIE
4. minutes > probably °

F4h4 T FRF > R move 5 ] topic > AJIET] DIFERAEELE ?

FRE A LL - BEESUREE S o JOEM R > KB E - R RRAE E
HIER?

oA - ®kA -

T IR AR RS &R file ?

Fou4 - L understanding > iR ZE B g EIE(E S FE 5¢ Bt pT A &
FWEEEE N o B 22 FHUEL > Ay R T B {n] R SR R B B B I 1l
witness box & comment » Ef—{# option BRI » Fi{k ol B2
0% witness box & comment f{EHZEHZZ. ..

FfE BB EE R /R report o

F4u4 - RIR IR . . .

T R > IRIEH AR -

T T ETE > B > WEESEIR > I ? EEFE -
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TR R RAEK--EZHE » /RMiE preliminary report #KHF
file  IEECIEYE - BUBRZAT ?

TS R AT o U R AR T S i AR R 7

FRE R BT B G RR 2Rl file e > ERAEMERSEBIZ R - BT LAEL
- RRER c BTEL. ..

ZRRAR > IRE] DA B TR -

Ziokay' o5 B He

TSk - HE R R AR E — H R > # (RG> [F Prof Lee Hj
report [d—H AW -

FRE e

RS A A S A (i

T Preliminary WE{#E -

R - B E -

T4 1 {4 0 preliminary report [B—H file o
FRE A AR Z i ?

ToeE o (R

T IRIE AR (& > FZEAR(E final report  {RE&HF file {R{E final
report I » FTE ?

ToeE - RESHRE IR > g E L ?

FE ES  /REH file o —{REL o FRBHIE — (5 G SRS E o — ([ 5 R 5
HEE NEBHRZER AL £11le WHATAEE report > o E file £EEL
4 reactive BRI report - BR{E ABEEEEE S - FRELE WL -
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T R EE . ..

FE AR — R HAEA W issue ] fR{H preliminary report >
RIWEE » S EE > 477 substance BIKES -

Tk ERE > Wh--2CEH > KB EFEBER - HWEDFAEH -

EF REZEE SRR RIS file Wish > WIEFFIR file
EE > FINEIE S HIR call expert witness  {RUIE file WBESE
fREEH 5 B 2 A £ile

T 4o "Ll

EXVER

2016 /£ 2 H 15 H

T4 5 B 01 5y aRIR %
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Annex: Realtime English Transcription based on floor / Simultaneous Interpretation

Commission of Inquiry into
Excess Lead Found in Drinking Water Day 54

Monday, 15 February 2016
(9.33 am)
(Transcript of simultaneous interpretation
except where otherwise specified)
MR SHIEH: Good morning, Mr Chairman. We are now calling
the first witness for the Commission, Prof Joseph
Hun Wei Lee.
CHAIRMAN: Thank you.
PROF JOSEPH HUN WEI LEE (sworn)
CHAIRMAN: Please be seated.
Examination-in-chief by MR SHIEH
MR SHIEH: Good morning, Prof Lee. For the Commission, you
have prepared two expert reports. First of all, there
was a joint preliminary report prepared together with
Prof John Fawell. Another one was drawn up by you
yourself. Do you recall?
A. Yes.
Q. Please take a look at the bundle in front of you, called
Vl. It carries a tab, V1. Within the bundle, we have
a number of dividers.

For the first one, please take a look. There's the
joint expert report, a preliminary one, written by you
and Prof Fawell, on 12 November 2015. Do you see it,
joint preliminary report?

A. Yes.
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Commission of Inquiry into
Excess Lead Found in Drinking Water Day 54

Q. There's another one. Please take a look at V1, tab 4.
That's your own expert report, dated 5 February this
year.

This morning, I intend to read out your expert
report. You have written it in English, so I am going
to read it out in English, so that we have the
opportunity to listen to the content of your report.

I may have to invite you to elaborate on certain points.
So I will pause there and then I will ask you specific
questions concerning certain concepts or main points in
the report.

I am going to read it out in English. However, when
I would like you to invite you to elaborate on certain
points, I am going to speak in Cantonese, and I think
you have agreed that we should have such an arrangement.

A. Yes.

Q. Thank you. So V1, "(In English) Joint expert report".
Please turn to page 5, because the first two pages carry
the instructions for Prof Fawell, and then that's
followed by the instructions to Prof Lee, " (In English)
Professor Joseph Lee".

A. Yes.

Q. "(In English) Chair Professor, Department of Civil and
Environmental Engineering ..."

(Page 5 of joint expert report read in English)
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Commission of Inquiry into
Excess Lead Found in Drinking Water Day 54

"(In English) ... Curriculum Vitae -- Appendix I".

Now I invite you to go to appendix I and you find it
in page 27 of the first bundle, starting from page 13.
So let's take a look at page 13. Page 14, sorry. For
your curriculum vitae -- yes, I'm right, it's on
page 27. I'm not going to go into the details. 1In
summary, in the 1970s, at Massachusetts Institute of
Technology, Cambridge, Massachusetts, USA, you were
awarded a PhD, MSc, and bachelor of science in civil
engineering?

A. Right.

Q. Then you were granted a scholarship and the title of
scholar. For your expertise, it i1s written here:
environmental hydraulics, fluid mechanics, water quality
modelling. So you believe that your research interests
are applicable to the area of investigation?

A. Correct.

Q. Briefly speaking, what topics are covered by your
research?

A. Briefly speaking, it covers all the hydraulics issues
concerning the environment. Say, for example, the heads
(?) in Hong Kong and also hydraulics related to
pollution.

Q. So, briefly speaking, you talk about how contaminants in

water as a result of physical rules may be fields and
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Commission of Inquiry into
Excess Lead Found in Drinking Water Day 54

you want to know how they can be controlled, and topics
like that?

A. Correct.

Q. Your original experience as to the courses taught -- we
understand that there are quite a number of them -- you
were once the assistant professor at the University of
Delaware, and then you came to Hong Kong to teach.
Between 2000 and 2003, you were the dean of engineering,
and then between 2004 and 2010, you were the
vice-chancellor, and then in 2010 you became the
vice-president. I read from the newspapers that the
Hong Kong University of Science and Technology invited
you to go to the HKUST, and then your post as pro
vice-chancellor of HKU is still vacant?

A. That's exactly the vacant post. I think I heard that it
has just been filled.

Q. When you were with the HKU, what sort of area were you
involved in?

A. Staffing.

Q. Then, when you went to HKUST, you were responsible for
research and graduate studies?

A. Yes, research and graduate studies.

Q. On page 27, further down, you have got a number of
public service posts, as well as the research topics

that you have covered, as well as membership of certain
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committees.

I don't intend to go into the details and I don't
think it is going to be disputed, as to your status as
an expert.

Let me turn to your preliminary joint opinion.
Please go to page 6 -- no, page 5, where you have your
instructions:

(Instructions read in English)

(Pages 5 to 6 of preliminary joint opinion read in English)

Let's pause here. The second-last paragraph:

"(In English) Fully flushed samples on their own may
serve the purpose of assessing the general quality of
a drinking water as supplied "

When you talk about the " (In English) general
quality of drinking water as supplied", what do you
mean?

A. It means that the source of the water supply reaching
the building, that is at the lot boundary -- in other
words, the gquality of the overall water source, when it
is fully flushed, it will be adequate.

Q. So you talk about the water source reaching the
boundary. Why are you saying that fully flushed samples
may not represent the quality of water passing the lot
boundary?

A. This is because whether we are talking about this
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investigation or previous incidents, it has been shown
that given the very unique case in Hong Kong, we have
got so many high-rise buildings, the cause of lead in
water is due to plumbing; that is, the fittings, the
pipework, et cetera, that may contain lead. Oftentimes,
beyond the lot boundary, for the inside service, inside
the buildings, the source of lead often comes from the
plumbing. This has been reported in a lot of
international journals and news reports.

So, in terms of the master water source, if you only
look at the master water source when you assess the risk
of lead in drinking water, it might be inadequate.

Q. Thank you. Now I would like you to look at your own
expert report, at page 127, dated 5 February. The
report starts from page 128. Here, we have some
background information on your appointment as a witness.

Page 129 -- you mention a lot of sampling protocols
and methods. Now, we can look at some details and plans
when we reach the relevant parts. On page 129, you
mention the date of inspection of some of the involved
estates.

Let's pause here. So, for the sake of this witness
report, you visited certain estates.

A. Yes.

Q. "(In English) 1) 10 November 2015.
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(Kwai Luen Estate Phase I -- Luen Yat House; Kai
Ching Estate -- Hong Ching House; Tak Long Estate -- Tak

Long House) .

2) 27 November 2015.

(Vacant flat in Un Chai Estate).

3) 12 December 2015.

(Vacant flats in Un Chau Estate; Kwai Luen Estate).

4) Field sampling visits to all 'affected estates'
and selected 'unaffected estates' ..."

Let's pause here. For the visits for the first
three days, on the visits on 10 and 27 November and
12 December, your visits served to understand the
situation, its investigative nature?

A. Yes.
Q. In number 4, you said:

"(In English) Field sampling visits to all 'affected
estates' and selected 'unaffected estates' ..."

As I understand, as your report mentioned, after the
first three visits you had to start testing the water
quality, so you arranged a string of visits to specific
estates and take water samples, and that's what you
meant by " (In English) field sampling visits"; right?

A. Yes.
Q. As I understand, your research team was involved in

these field sampling visits. Did you personally attend
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those visits?

A. There were three vacant flats in which detailed
investigation was carried out.

Q. And you were personal involved in those visits?

A. Yes.

Q. At the bottom of the page, " (In English) Site wvisits" --
now, these are visits to non-housing estate premises:

"(In English) 1) 9 November 2015.

Shatin Water Treatment Works.

Government Laboratory.

2) 12 November 2015.

Ngau Tam Water Treatment Works."

So this is located in Ngau Tam Mei?

A. Yes.
Q. "(In English) 7 December 2015.

Training Centre of the Construction Industry
Council."

Let's move on to page 130. This is a more formal
part that lists out the terms of reference of the
Commission and your own instructions. I read them out
already.

Let's move on to page 131:

(Paragraphs 1 to 4 were read in English)
So, in this paragraph, I just want to ascertain one

point. In paragraph 4, you talked about some water
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samples. You were not referring to the independent
sampling done by your research team at HKUST. Now,
these were tests done by the WSD after the lead in water
incident?

A. Correct.

Q. You said that in the 11 affected estates tested by WSD,
substandard samples of water were found, and this is in
appendix I, page 158. This is table 1. We have list of
affected estates sampled by Water Supplies Department
during July to September 2015.

In (a), you can see names of housing estates --

Kwal Luen Estate Phase 2, and so on. You can see the
year of completion, from 2008 to 2014. On the
right-most column, you can see the number of samples
with excess lead and the number of samples, and the
respective percentage.

Overall speaking, out of 1,325 samples, around 106
samples were found to be substandard, and the percentage
is 8 per cent.

In paragraph 4, you mention 8 per cent of the
samples and that's how you came up with that percentage?

A. Yes, correct.

Q. Now, the second table. This table illustrates out of
the 1,325 samples, the distribution of lead

concentrations. Now, less than microgram per litre,
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there were 30.4 per cent; between 1 and 4 micrograms, we
have 47 per cent, and so on. 5 to 9 micrograms, we have
193 samples, or 14.6 per cent of the total.

In paragraph 4 of your statement, that's how you
came up with the percentage 14.6.

A. Yes.

Q. Now, some people might feel that we only have to look at
lead concentrations above 10 micrograms. So why did you
have to specifically mention the lead concentration
ranged 5 to 9 micrograms? What's the significance?

A. The provisional guideline value is 10 micrograms per
litre. It's just a guideline. It's not an absolute
standard. According to some academic papers on the
impacts of lead in drinking water, the impact would be
different on people of different ages, and children are
generally more vulnerable. So starting from
5 micrograms per litre we should pay attention. So we
want to gain a holistic view on the impacts of lead in
drinking water. So we want a better understanding of
the ranges of lead concentration.

Q. All right. Let's move on to paragraph 5:

(Paragraphs 5 to 7 were read in English)
Now, this represents —-- echoes what you said in the
expert report.

(Paragraph 8 was read in English)
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So Lo & Lo, on the basis of the WSD and the
Government Laboratory's reports and data, they have
prepared a number of tables. My understanding is that
later on, you would also refer to the diagrams and
tables that they have prepared?

A. Yes.
Q. We are going to take one or two examples.

"(In English) Sampling of drinking water at PRH
Estates":

(Paragraph 9 was read in English)

In fact, this is simple mathematics. That is, among
the affected housing estates, among the affected
estates, you selected 36 buildings. Basically, you
covered all the 11 affected estates?

A. Yes, each and every building.
Q. "(In English) ... and 7 buildings in 6 selected
'unaffected estates'".

So 43 buildings in total. For each building,
randomly you have selected three flats, at upper, middle
and lower levels. 43 times 3, that gives us 129 flats.
So you got samples from 129 flats. That's how you got
the figures.

A. Yes.
Q. Page 160, please. Sorry, it should be page 159.

Table 2. It sets out the dates, the buildings, the
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estates visited by the team from the HKUST.

Paragraph 10, paragraph 133:

"(In English) The field sampling was carried out by
trained researchers (six teams, each of two members)
from the [Hong Kong University of Science and
Technology]. For each flat, a total of 5 samples were
taken from the kitchen tap with the water continuously
flowing: a 'first draw' sample and 4 subsequent samples
at 20-second intervals."

Pause here. 1In other words, you turn on the tap,
that's the first draw, and then for the first draw,
later on you are going to talk about the sampling
protocol, that is the first draw in the morning, and you
talked about the preparation work the night before, and
you have explained the protocol to the households. So
first draw, we assume that's zero seconds, you turn on
the tap, so at zero seconds water comes out and you've
got 250 millilitres of water, that is 250 cc. So that's
the first-draw sample, when you first turn on the tap.
Then the water continues to run, you wait for 20
seconds, you place the container there and then you take
50. Then 40 seconds, another 50 mL, and then
60 seconds, once again 50 mL; at 80 seconds, 50 mL. So
five samples altogether, they will give you 450 cc, 250

plus -- four times 50.
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"(In English) The sampling was carried out ..."
(Paragraph 10 was read in English)

Figure 1 on page 149, that's what we have been
describing verbally in relation to the steps.

Left-most, the night before, you turn on the tap for
five minutes, and then throughout the night, overnight,
you don't use the kitchen tap.

Then the first time you get the water, 250 mL
followed by 50 mL each. So that's the procedure
involved?

A. Yes.

Q. For the part in blue, that means the water is running?

A. Yes.

Q. You have the flow rate measurement. Basically, you are
measuring over a period of time how much water has been
coming out, and then you measure the volume. So, for
the average flow rate for this experiment, it depends on
how much you turn on the tap and that will determine the
flow rate, and then for the flow rate that you have
obtained here, generally speaking it is 0.26 litres per
second?

A. That's the average, yes, the average.

Q. This is because for every unit you can't be sure that it
would be identical among the units, but then the average

is 0.26 litres per second.
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A. Yes.

Q. Paragraph 11:

(Paragraph 11 read in English)

"(In English) In total 645 samples ..."

That's from 129 units times five, because for each
unit, five samples.

"(In English) ... 290 and 269 samples were analysed
by GL and HSEO respectively; cross-checking confirmed
the reliability of the measurements. Details of the
sampling protocol can be found in appendix IV."

So let's go back to mathematics. You took 645
samples and then you said that 290 and 269 samples were
analysed by Government Laboratory and HSEO respectively.

If we simply add 290 and 269, then you will get 559.
But then you took 645 samples; right?

A. Yes.

Q. My understanding is that 290 and 269, you don't simply
add up the two numbers, because you have some
overlapping for the purpose of cross-checking. So my
understanding is that 18 samples were analysed by both,
that is GL and also HSEO, there were 18 samples analysed
by both for the purpose of cross-checking, and then
there were a number of them not analysed. So please
explain. 645 samples collected for both laboratories,

how come some were not analysed?

-14 -
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 54

A. For this investigation, we were sort of limited by time.
At first, we took five samples. We intended to analyse
two.

Q. You mean two samples for each unit? Five samples
collected, and then selectively you would take two
samples out of five?

A. Yes, that is zero and 14. That's the original plan.
However, when we were working along, we found that the
variations were more complicated. Therefore, we
believed that we had to measure all five of them. So
you can see that for many days, we have been measuring
all the five samples, to gain a better understanding in
relation to the lead concentration, but then resources
were limited, so there were 18-plus not analysed.

For cross-checking, please go to page 166. That is,
among the 18 samples, when we talk about cross-checking,
it means that for the same sample -- so please go to
page 166.

Q. Should it be 1657

A. Yes, you are right. 166 for the cross-checking.

On page 166, when we talking about cross-checking,
it means that for the same sample, we have got the GL as
well as the HSEO analysing part of it. So that's for
the purpose of cross-checking, and the results are found

to be compatible.
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In other words, we have a reference point, both of
us are accredited laboratories, but still we believe we
have to do so.

So there were 18 samples subject to cross-checking.
In other words, we don't have 18 distinct samples here.
For the same flat, we have two samples.

Q. So you have two containers. Part of it goes to the one
for GL, the other part will go to the HSEO.

A. Yes.

Q. On page 165, you talk about:

"(In English) A total of 645 samples ... were
collected; 290 samples were analysed by [Government Lab]
and 269 samples by HSEO Lab. The unanalysed samples
were stored in HSEO Lab's calibrated refrigerator for
future analysis. Results of analyses by GL were sent
back to HKUST once available. Eighteen samples analysed
by both GL and HSEO Lab of HKUST were used for
cross-checking."

Simple arithmetic. In other words, you didn't
analyse 290 plus 269 samples; you have to take out 18.
So 559, and you take away 18. In other words, the
actual number of samples analysed was 541. 646 minus
541, in other words 104 samples, were not analysed, and
they have been sort of kept.

A. Yes.
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Q.

You have said that in the beginning you did not intend
to cover all the five samples; that's 0, 20, 40, 60, 80.
The original intention was to focus on 0 and 407

Yes.

Of course I understand zero. That's the first-draw
example. Why have you picked 40 and not 807

This is because the purpose was to look at the lead
exposure in water. When you turn on the tap, it takes
time for you to get the first-draw sample. So, for 20
seconds, it would be quite tight, so we would rather
wait a longer time.

Even within the first-draw samples, we wanted to get
a better average. So we feel that the time interval is
appropriate.

If the period is too long, then everything would be
gone; is that what you mean?

Yes, according to the data. We have been looking at the
data.

All right. Thank you.

Paragraph 12:

"(In English) More detailed sampling was also
carried out in 3 vacant flats of 3 estates (Un Chau
Estate, Kwai Luen Estate and Kai Ching Estate) [see
appendix III, table 7]."

Let's look at table 7 in appendix III, on page 162.
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Here we have a table, on page 162. Can you see table 77?

A. Yes.

Q. Let's go back to page 134. We'll flip to and fro
between these two pages.

These three estates are outside of the 129 estates?

A. Yes.

Q. "(In English) The aim was to study how lead
concentration at the kitchen tap varied with time in
relation to water stagnation (out of use) in the water
supply chain of the individual flat. This provided
a systematic ..."

(Paragraph 12 was read in English)

Now let's look at page 162. We can see the flat
numbers of the three vacant flats at the three estates.
In these three flats, the sampling times were different,
from 0 seconds, 30 seconds, 60, 120, 180 and 300
seconds. We see two extra measurements, a column called

"(In English) Meter" and another called " (In English)

Entry".
A. Yes.
Q. "(In English) Meter" refers to the water meter room, and

there's one at each floor.
A. There's one meter room on each floor.
Q. And there are several?

A. Actually, there are several water meter rooms.
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Q.

And as I understand, there is one water meter room for
every five or six flats, and in each water meter room
there are a number of water meters.

Yes.

Now, we know that for public rental estates, for the
rooftop tank, going downstream, well, that's known as
the down pipe. In a typical building, the pipe is
thicker and the diameter is 76 millimetres, and
according to research -- let's look at some prior
research or study. Up until the rooftop tank, the water
is still all right and doesn't contain lead.

(Nodded head) .

What about the down pipe portion? The down pipe portion
uses 76-millimetre pipes. So, as far as you know, these
pipes were not joined by solder; right? So are you
aware whether the pipes are made of lead?

As I know, no lead is detected in the down pipes.

So now we can rule out certain possibilities. From the
portion to the rooftop tank, it doesn't contain lead,
and the down pipe portion also doesn't contain lead
either. So if we try to paint a picture of the
situation, the down pipe portion doesn't contain lead,
so for the horizontal part entering the building, you
had to test whether lead is present. So, at the water

meter rooms, you have to turn on the taps. The down
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pipe works uses 76-millimetre pipes. So, for the
horizontal pipes, thinner pipes would be used?

A. Well, we would use 36-millimetre pipes.

Q. So thinner pipes would be used for the horizontal
portions.

A. Yes.

Q. After entering the building, the pipes would first pass
through the water meter rooms and the pipes would reach
the water meters. Subsequently, they would make a lot
of twists and turns before they reached the respective
flats?

A. They would reach the top of the corridors before they
enter the respective flats.

Q. So, first of all, you would turn on the taps in the
meter rooms SO you can ascertain the quality of water
entering the meter rooms.

A. Yes.

Q. Does it make any difference if the tap is installed
before or after the water meter?

A. Well, it's installed right after the water tap.

Q. So here you see the columns " (In English) Meter" and
"(In English) Entry". You can see a total of eight
samples, right, for the vacant flats?

A. Yes.

Q. To the right, let's look at appendix V, the sampling
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protocol on page 167. This is the sampling protocol for
the three vacant flats; do you see that?

"(In English) Special sampling surveys were also
conducted in three vacant flats of three estates. Two
sampling taps were installed: (i) at the water meter
position inside the metre rooms; and (ii) at the
location of pipe entry inside the flat. The kitchen and
wash basin taps were flushed by HD staff for 5 [minutes]
the day before. Samples were taken at the sampling and
kitchen taps (figure V-1)."

You can see the photos on page 169, and in the
top-left corner, at the position of the meter, a tap was
installed and water sampling was being conducted. You
can see the water bottle held by the officer.

Now, (b):

"(In English) Tap at the water supply pipe entry to
flat."

You can see the position is rather high. That's the
position of the sampling and it's located indoors.

This photo shows the kitchen tap.

Now let's go back to page 167:

"(In English) The vacant flat sampling was carried
out by one sampling team. The pipe configuration of
each flat was also measured on site for further

analysis."
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Now you can see the room numbers of the vacant
flats.

"(In English) Sampling procedure:

1. One 250 mL sample was collected at the meter
room tap.

2. One 250 mL was selected at the tap at the entry
of the water supply pipe to the flat."

For these two extra taps, were first-draw samples
taken?

A. Yes. We did it twice. First, at the meter position.

Q. Subsequently, you took another sample at 30 seconds.
Now, after five minutes, you drew another sample. So
you drew samples at the meter room and the entry of the
water supply pipe to the flat, and you subsequently took
samples at 60 seconds, 90 seconds and so on.

"(In English) 2. One 250 mL was selected at the tap
at the entry of the water supply pipe to the flat.

3. The first sample (250 mL) at the kitchen tap was
collected when the tap was opened. The tap remained
fully open throughout the sampling.

4. The second, third, fourth, fifth and sixth
samples (50 mL each) were collected at t = 30, 60 120,
180 and 300 seconds at the kitchen tap.

5. The kitchen tap flow rate was measured using

1-litre bottle and measuring cylinder."
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(Chinese spoken).

"(In English) 6. After the flow rate measurement
(which took around 5 minutes), one 250 mL sample was
collected again at the meter room tap.

7. One 250 mL sample was again collected at the tap
at the pipe entry to the flat."

So, after the first draw, two more 250 mL samples
were taken.

A. Yes.

Q. "(In English) 8. After around 3 hours, the vacant flat
was revisited and steps 1 to 7 were carried out again to
collect one more set of samples (except for the second
day of sampling for Un Chau Estate and Kwai Luen Estate
vacant flats).

After the sampling, the samples were transported
back to HKUST. All apparatus and log sheets were
returned. All samples were preserved and logged in by
HSEO Lab and then selected samples sent to the GL for
analysis. A total of 80 samples were collected for
vacant flats; 40 samples were analysed by HSEO Lab and
40 by GL."

"(In English) 8. After around 3 hours, the vacant
flat was revisited and steps 1 to 7 were carried
out ..."

Let's look at step 8. The vacant flat was revisited
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after around 3 hours, and the purpose was to test the
result, to see if it's the same after a period of
stagnation.
If a shorter time period is studied, we can explore
the habits of the potential users with other habits?
A. This time period or timing interval is actually
arbitrary.
Q. At the bottom of page 134, " (In English) Computational
fluid dynamics modelling of water supply chain".
(Paragraphs 13 to 14 were read in English)
Let's look at page 149, the bottom half of the page.
The layout of pipes might be different in different
flats, but this is a simplified diagram in a typical
flat, and this shows the alignment of plumbing.
You can see the thickest line in blue, that's the
down pipe, the diameter is 76 millimetres.
It goes down, and then in the middle you see

a square called " (In English) Meter room"; do you see

it?
A. Yes.
Q. "(In English) Meter room" -- the top-right corner is

an enlarged meter room?
A. Yes.
Q. It goes down, and then there is a horizontal pipe

entering the meter room, and then it turns, and then it
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goes to the meter valve, and then you have this one
called " (In English) to other rooms". What do you mean
by " (In English) to other rooms"? What other rooms?

A. That is to other flats. Say, for example, for one meter
room, it may serve five or six flats. We have only
worked on one flat.

Q. Yes. So, after entering the meter room, for each branch
coming out, it represents a meter?

A. Right.

Q. So some 37 mm in diameter, it goes to the meter, it is
37 mm; coming out from the meter, it becomes 22 mm?

A. I think it is a typical layout.

Q. It goes into the meter room, passes the meter, comes out
from the meter, and then another diameter -- the pipe is
of another diameter. Then we have similar pipes and you
see the word " (In English) corridor".

A. (Nodded head) .

Q. 2.15 m and 3.9 m, basically, that's about the length of
the pipes?

A. Yes.

Q. So after leaving the meter room, there are a number of
sections. After leaving the meters, 0.75 and then 1.1,
so you have different sections of pipes.

In the corridor, maybe just 3.9 and then 0.5 metres,

and then we see " (In English) Flat"; it reaches the
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flat. Again, we have an enlarged diagram.

After entering the flat, for the first branch, it
goes to the washing machine. The water continues to
flow. For the second stop, it goes to the kitchen.
Thirdly, it goes to the toilet?

A. Yes.

Q. It says "(In English) no flow". What does it mean?

A. It means that we stopped there. So our main purpose was
to work on the kitchen tap.

Q. What do you mean by "work on it"?

A. That means we take measurements.

Q. For the purpose of the computational model, let's talk
about the terms, because in your report, you have
a number of terms concerning plumbing. You have
something called "tee joint". Obviously, it refers to
a pipe branching out to the left and to the right, like
a T. Elbow is like an L, so it turns a corner.

Let's take a look at some of the photographs.

Page 150. Top-most, we have " (In English) Corridor", so
external wall going into the corridor. Then it goes up
to the roof of the corridor.

A. Yes.

Q. It continues, and then it reaches a particular flat. At
the roof, it enters the flat, and then it goes

downwards.
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For the two photographs in the bottom, the one on
the left, we have the inside of the meter room?

A. Yes.

Q. On the right-hand side, the kitchen?

A. Yes.

Q. All right. Let's go back to page 135, paragraph 15:

(Paragraphs 15 to 16 were read in English)

"(In English) ... based on the WSD laboratory data."

Let's pause here. So we have a model. I have read
a large number of equations in your model. I don't
think we need to go into the equations. I think this is
a theoretical model. In other words, if you input
certain data and then you have some predictions, given
a certain flow rate, theoretically speaking, you will
anticipate a particular outcome. So it is a theoretical
calculation?

A. Yes, it is a tool. It is a means. For this tool and
for this means, given the engineering technology
nowadays -- well, in fact, it has been verified
extensively in many areas.

So yes, you say that it is a computational tool.

Q. You are saying that when compared with the actual data,
you are trying to find out whether it is wvery different,
so as to confirm whether it is a huge deviation. Well,

for the input, what elements have you fed into the
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modelling? First of all, the pipe configuration, that
is how the pipes go. Say, after how long -- it will go
via a bend, and then, when there's an elbow, the
particles' concentration and movement may be affected,
so the shape of the flow will have an effect.

Then you have the pipe flow rate, that is how fast
the water is travelling. Then:

"(In English) ... assumed stagnation equilibrium
lead concentrations and lead leaching rates at the
joints and pipes based on the WSD laboratory data".

For the WSD laboratory data, how did you get the
data?

A. For the WSD data, the WSD Task Force has a report. 1In
that report, we have the data. Then at the Ngau Tam Mei
treatment works, they have looked at the leaching of
lead in a large number of components. They covered the
leaching rate. Say, for example, immersing the
components in water for 20 hours and then the lead
concentration will go up. So, after 24 hours, they
measure the concentration. That's the maximum
concentration. And we will regard it as the equilibrium
concentration.

Another one is the leaching rate.

So the WSD has analysed the components and a large

number of them. So we have used such data for the
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purpose of inputs.

Q. You have the stagnation equilibrium lead concentrations.
Now, for pipe configuration, it is visible; you can see
how the pipes turn and bend, and then pipe flow rates,
again, like the one before, they are from the HKUST's
team. For the assumed stagnation equilibrium lead
concentrations, basically we are talking about the
continuous leaching of lead, but then up to a certain
level, dissolution will stop.

So, given my limited knowledge, I think it will
saturate. I don't think the lead will be seen floating
freely in the water. So when dissolution reaches
a certain point, there won't be further dissolution, and
then it reaches an equilibrium.

As to when the equilibrium will be reached, it
wasn't measured by the HKUST's team. You have been
relying on the task force of the WSD. My understanding
is that, and it has been set out in their report, they
don't just measure or test the water quality. They have
been dismantling the pipes. And you went there and you
looked at the segments of the pipes?

A. Yes.

Q. You had a visit; you visited the Government Laboratory,
right?

A. No. At the Ngau Tam Mei treatment plant, they were all
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kept there.

Q. Yes, they had to analyse the leaching rates. So that's
about the equilibrium. They want to know when the
equilibrium will be reached. Then you also talked about
the lead leaching rates. Again, you rely on the
information from the WSD investigation. In other words,
they didn't come from the HKUST's team's work, and you
have taken the data from the WSD?

A. Correct.

Q. All right. You input the data into the model.

I understand that you want to find out when the pipe
goes in this way, in theory, should there be lead, you
want to know how much will be there. A layperson will
want to know -- we want to know about the mass of the
lead there. But you haven't talked about the amount of
lead in the system. I want to know whether that would
have already been covered in the leaching rate?

A. Yes, included. Of course, when there are lead deposits
on the surface of the pipes and the components, leaching
of course would be very complicated, and it requires
a chemist to look into the matter. But then we have
taken an engineering approach, and data is most
accurate. So, in the water supply chain, at different
points we know about the different leaching rates. We

have to find that out. This is because we want to have
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a scientific way to look at the leaching rates as well
as the lead concentration levels, and we want to find
out about the water tap lead concentration.

If the figures do not tally, then it means that
there are problems with our measurements, so it seems
that it is compatible. So that is one of the purposes.

Q. Let's look at paragraph 16:

"(In English) The output of the model is the lead
concentration in each grid cell. Details of the CFD
modelling are given in appendix VI."

Figure 4, in appendix II, is on page 170.

Appendix VI is at page 170. We have a string of
formulas. I won't look into them here with you. If
other counsel are interested, they might do themselves.

"(In English) Figure 4 in appendix II shows the
computational grid for a representative wvacant flat."

Figure 4 in appendix II is at page 151.

Does each box contain one grid?

A. Well, this is the exterior.
Q. So, three-dimensionally, there are a number of small
cubes, and they make up the pipes; right?
A. Yes.
Q. Now let's look at page 135, paragraph 16:
"(In English) Figure 5 in appendix II shows

a typical lead distribution in a pipe joint at different
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times after stagnation."

Page 152 contains figure 5 in appendix II, the
typical lead distribution after different times. So you
can see the time periods: 3, 6, 9 and 12 hours. So in
general it shows that the longer the water stays in the
pipe, the lead concentration would go up; correct?

A. Yes.
Q. Back to page 135:

"(In English) The model has been calibrated and
validated against data ..."

(Paragraph 16 read in English)

"(In English) Opinion & Findings.

(i) Analysis of Lead Concentration Data.

The WSD data for the 'unaffected estates' provided
guidance for the targeted field sampling in December
2015 [Table 3, appendix III]."

We looked at page 160 already Jjust now. Page 160.
Tables 3 and 4 represent data for the unaffected
estates, defined by the WSD. The WSD said the estates
in tables 3 and 4 were unaffected. So what's the
difference between tables 3 and 4? Table 3 refers to
housing estates completed after 2005, and table 4 refers
to those completed before 20057

A. (Nodded head) .

Q. The second line of paragraph 17 says, for these 45
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estates, in other words, 163 buildings, completed in or
after 2005, excess lead was found in 11 samples out of
3,806 samples taken.

(Paragraph 17 read in English)

"(In English) ... probably due to different methods
of interpretation."

Here, we might need some elaboration. We noticed
that some news reports said that in the unaffected
estates, some samples were found to be substandard, and
the reason was there were different methods of
interpretation.

Now let's look at page 160. Now, in this table,
there are 45 estates. These were classified as
unaffected, completed before 2005, and that were total
of 45, with a total of 163 buildings, and 3,806 samples
were taken. The majority, 3,284, had levels under
1 microgram, and 11 samples had lead levels in excess of
10 micrograms per litre, or 0.3 per cent. So a lot of
people talked about these 11 substandard samples.

So these water samples were not taken by the HKUST
research team; right? These were obtained by the WSD.
These were results from their sample tests and as such
this table was compiled?

A. Yes.

Q. We are not talking about the task force. After the lead
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in water incident, the WSD took a lot of water samples
and tested them. Some samples were in excess of

10 micrograms per litre, in terms of lead concentration.
You are aware of that. Although some flats were
substandard, the WSD still classified them as
"unaffected". You mentioned that one possible reason is
that different people might have different
interpretation of the results.

I would like to look at those 11 samples with you.

I would like to know where they came from and what
possible interpretations were possible.

For these 11 samples, they were from different
housing estates, from five estates. I would like you to
look at a big table in bundle A3, tab 43, page 2391.

This table does not contain raw data. If you are
looking for raw data, you can look at the data submitted
to the laboratories by the WSD. You can look at those
memos. But there is no need to look at those right now.
This table is already rather accurate and it is provided
by the solicitors, and it's an accurate representation
of the raw data.

The title is, " (In English) Unaffected estates
(completed in or after 2005)".

To the left, you can see -- let's look at number 4.

At each estate, a number is assigned. The first three
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samples were from Cheung Lung Wai Estate; number 2 is
Hung Fook Estate, number 4 is Shui Chuen O Estate. You
can see the words, "Shui Chuen O Estate”".

To the right, you can see some columns in colour,
and we have a pink column. For the flat in Shui Chuen O
Estate, S37, that's the sample number or the sample
reference number. That's an internal reference number
assigned by the WSD, S37-0.014. 0.01 milligrams is
equivalent to 10 micrograms. So 0.014 milligrams is
equivalent to 14 micrograms, and as such it's
substandard.

Now, where was this sample from? It came from the
kitchen.

Let's look at bundle D1, page 145. Let's look at
S37. Let's move further down. S37,

"(In English) Kitchen tap". There's a column called
"(In English) Before/after flushing". You can see

a string of As. So as you know, the WSD's protocol is
to take water samples after flushing. S37 is from the
kitchen tap.

If we want to see the results, you can look at D2,
page 785. I won't look at all the samples one by one.
We just want to see how data was derived from the table
compiled by Lo & Lo Solicitors. Bundle D2, page 785,

sample 37. To the right, you can see the lead
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concentration in milligrams per litre, 0.014. So this
is how the figure was derived. So, for the kitchen pipe
in Shui Chuen O Estate, the lead concentration was
substandard. It's 14 micrograms per litre.

Despite the substandard sample in Shui Chuen O
Estate, the WSD or the Administration still classified
Shui Chuen O Estate as "unaffected", and in your report,
you suggested that this might be due to different
methods of interpretation.

So, as you understand, what possible scenarios were
possible? Why would the WSD classify it as
an unaffected estate?

A. One scenario said the sample might be contaminated
before testing, and for whatever reason, when handling
the sample, it might be contaminated. So this is one
possibility.

The second scenario is that if you install some
fittings, depending on the use, there might be
contamination as well.

Q. Do you mean it can be invalidated?

A. So it might not be a proper representation.

Q. All right. Now, we cannot tell from these figures, you
only see figures, that's it, but beyond these figures
there might be external factors and reasons, and this

depends on the consideration by the WSD on how they
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would rule out certain samples, and you have no personal
awareness of that; right?

A. That's right.

Q. Let's look at them one by one. Of the 11 samples, we
have one from Yee Ming Estate. Tab 423. Again, 2391.
Item 6, "Yee Ming Estate"; do you see it?

A. Yes.

Q. Page 2391, Yee Ming Estate, Yee Yan House. Again, in
the red column, we have "NTE106". The figure is 0.015.

I won't take you back to the HO testing document;
otherwise, we have to flip to and fro. We are talking
about a vacant flat and the kitchen tap, so what is your
understanding about different methods of interpretation,
given that it is a vacant flat and a kitchen tap?

A. In the case of a vacant flat, maybe the pipes are in
disrepair and accumulation might have taken place for
a long time. So this is different from something being
in normal use by the household. So it may be
misleading. So it can be called as not representative
enough of household use. This is understandable.

Q. Next, Ting Ching estate. A3, tab 43, page 2393. Item
26 ——- do you see it? " (In English) Ting Ching Amenity
and Community"; do you see 1it?

A. Yes.

Q. The measurement is 0.046, so the exceedance is quite
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substantial. Well, it is a community hall. From

a female toilet on the 3rd floor, there is this sample.
When I tell you that it is from a female toilet on the
3rd floor, from an amenity and community centre, how
would you interpret this result?

A. Generally speaking, people don't drink from such a tap,
so it could be a reason. So it could be interpreted
differently. Getting water from a toilet tap to drink
or cook is quite unlikely.

Q. Then we have got, on page 2393, there's another one in
Ting Ching Estate. Sorry, it's on the same page,
page 2393, if we scroll further down, item 28, two
samples of exceedance, 0.019 and 0.030, in the pink
column. That's from a kitchen tap.

A. Yes.

Q. It is not put down here as a vacant one. So maybe we
can rely on the same explanation that you gave. There
may be things that they knew but not available to you,
but to us, it's exceedance.

Next, item 28, Choi Tak Estate, two samples.

Next, we go to Kwai Chung Estate. Two flats are
involved in relation to Choi Tak Estate. Then we go to
the sixth sample of exceedance, and find it in
Kwai Chung Estate, page 2398 of tab 43. Page 2398,

item 56, Kwai Chung Estate.
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A. Yes.

Q. Hop Kwai House and Pak Kwai House, 0.012; do you see it?

A. Yes.

Q. 0.012. I understand from the documents that it came
from a kitchen tap, so I suppose you will rely on the
same explanation? WSD may have extra information about
this kitchen tap and so it has ruled out this sample.

Similarly, the following example, Kwai Chung Estate,
Pak Kwai House and Hop Kwai House, you see a number of
samples. 0.065, my understanding is that came from
a meter. Maybe we can go to that, for the one 0.065.
D1, page 460.

The sample reference is 51500103S03. It's from
a meter. If I tell you that it is from a meter, how
would that affect your interpretation of this figure?

A. Of course the meter means that it is not at the kitchen
tap. Just now, after the meter, the water goes into the
flat. When lead is found in the meter, it means that
the water after the meter will also contain lead and may
have exceedance.

Q. Is it simply because the sample -- are you saying that
you can't just ignore it just because it is at the
meter, because it will still carry a risk?

A. Yes.

Q. So perhaps you need to get more information from the
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WSD?
A. Yes.

Q. Again, Kwai Chung Estate, page 2398, we have a large
number of them. We have got one sample giving us 0.15,
after 0.065. 0.15, that means the exceedance 1is
substantial, 150 micrograms. It is at a meter.

When we go back to D1, page 462, the sample number
is S0137. Again, it is at the meter, at the Po Leung
Kuk centre. Probably it is an amenity and community
facility. There are two extra sorts of factors,

a meter, and also it is a Po Leung Kuk centre. So
I regard it as a community centre or community facility.

With these two additional factors, what do you say
about this?

A. Well, it depends on where the water goes after the
meter. There are many possibilities. It may go to
a water fountain; it may also just go to a toilet. It
is possible. We don't know. There are different
possibilities.

Q. All right. Let's go back to page 2398 of A3. Again, we
are still on Kwai Chung Estate. We have covered the
sample of 0.15. So we go to 0.11. S1500103sS06; again,
over 100 micrograms. We are told that it is from
a meter position. So let's go to page 462 of D1. S01,

page 462.
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I'm sorry, it should be S06, on page 462. It's from
a meter position. So you have the same interpretation;
right? And you won't invalidate it? It depends on
where the water goes after the meter. So I'm saying we
can't invalidate it just because it is from a meter
position.

We are still on Kwai Chung Estate. We have one
which is of 0.051.

A. Yes.

Q. Kitchen tap. D1, page 463. Sample reference S07. 1It's
from a kitchen tap. So, on the face of it, it is from
the kitchen tap, so again you would say that it depends
on the WSD's explanation? Maybe they knew about certain
contamination or they were aware of re-plumbing.

Again, we are still on Kwai Chung Estate. The entry
of 0.072, sample reference S04, D1, page 464. The
sample S04. It is from a meter.

We have looked at the 11 samples, and they have come
from different locations. Some of them may be special,
so one from a community facility, while others have come
from meter positions, but you have told us that if lead
is found at the meter, water after the meter may also
contain lead, so you are saying that we shouldn't
invalidate the sample just because it is at a meter.

A. Unless there are other reasons.
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Q.

So unless there are other justifications. Again, for
the other samples from the taps, unless the WSD can
justify with extra reasons -- say, for example, other
pollutants or there has been re-plumbing by the
household -- so that's what is meant by " (In English)
probably due to different methods of interpretation” in
your report?

Yes.

Now we have looked at these 11 affected samples, now
let's come back to paragraph 17. V1 page 136,
paragraph 17:

"(In English) For the purpose of independent lead
sampling, a total of 6 'unaffected' estates "

(Chinese spoken) .

"(In English) ... were selected."

So, in other words, you conduct tests for all
affected estates, and for the estates classified as
"unaffected" by the WSD, six were selected for
an independent sampling by HKUST. For the six
unaffected estates analysed by HKUST, four of the
estates were found to contain substandard lead samples.
For example, Shui Chuen O Estate, Yee Ming Estate,

Choi Tak Estate and Kwai Chung Estate, these four. For
the remaining, Un Chau Estate Phase 5 and Sau Mau Ping

(South) Estate, they were not among estates with the 11
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substandard samples.

So what methodology did you adopt? How did you
choose these six unaffected estates? Were they taken or
selected at random, or did you try to select some
estates with substandard samples and some without?

A. As you said, there were 11 substandard samples. We
considered the possible methods of interpretation and we
felt it's worth looking at.

Our objective was mainly on the 36 affected estate
buildings, together with five or six extra buildings.
According to our analysis of the WSD data, we felt that
those six estates were worth looking at, and those
include some estates with substandard samples.

A control was designated, which was believed to be
unaffected. We took samples at upper, middle and lower
floors. We sampled them at random. If all of them are
okay, then the risk would be lower. That was our
thinking. Even if it was claimed to be unaffected, we
had to prove it. So that was our thinking in drawing up
the independent assessment.

Q. Now on to paragraph 18:

(Paragraph 18 was read in English)

Now, table 4, appendix III. This is about table 4,

the table underneath. We talked about table 3. Both

tables 3 and 4 contain estates classified as
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"unaffected" by the WSD. Table 3 refers to those
completed before 2005, and table 4 after, and there were
no substandard samples. Your conclusion is that
"(In English) any lead introduced into the water supply
system would have been substantially leached over the
10-year period". So that was one possibility; right?
A. That was based on the measurements of lead deposits by
WSD along the water supply chain, and we knew the
leaching rate. Of course the chemical reactions are
complicated, but generally speaking, even considering
the most ideal scenario, the maximum period would be
five to ten years. This was echoed in table 4 as well.
Q. You said, " (In English) any lead introduced into the
water supply system", so any traces of lead would have
been leached. But you didn't know whether it contains
lead. According to some witnesses, we heard in around
2001 and 2002 the Housing Department considered using
copper pipes, before lined GI pipes were used, and
solder was not used. So, subsequently, when copper
pipes were adopted, solder had to be used. So for PRH
estates completed before 2005, any traces of lead would
have been washed away. That's what you said. But for
PRH estates completed before 2005, a lot of them weren't
using any copper pipes, so would that be one possible

explanation?
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A. Yes.
Q. Now, the samples mentioned in paragraph 18 were samples

taken by WSD over the course of the investigation;
right? They were not taken by HKUST?
Right.
So you were referring to samples taken by the WSD and
you added your own interpretation?
Yes.
In paragraph 19:
(Paragraph 19 read partially in English)

Now paragraph 20:

"(In English) Different sampling methods lead to
different lead concentrations. The independent sampling
reveals that 47.2 per cent of the 'first draw' samples
have excess lead -- as compared with 8 per cent of the
fully flushed samples ..."

We have a table 5 at appendix III on page 161. We
have an updated version of table 5. Let's look at the
most up-to-date version, on page 173.17. This table 5
on page 173.17, compared with the original table on
page 161, has one extra column called " (In English)
No. of flats with excess lead". We will explain the

reason in a moment.

In this table, " (In English) Comparison of excess
lead data of WSD and HKUST -- 'fully flushed' versus
- 45 -
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first-draw samples and flat concentrations", you can see
the heading called "WSD/HD". After the lead in water
incident, WSD and HD did a series of work. We know that
WSD's sampling protocol, they take flushed samples, so

8 per cent of the samples were found to have excess
lead.

For the heading under HKUST, the number of
first-draw samples with excess lead, you can see
the percentage is 47.5. So this shows that for the same
estates -- you might not test the same flat, of course,
but in the same estate, the WSD took flushed samples,
and 8 per cent of samples were found to be substandard,
and on the other hand the HD took first-draw samples and
47.2 per cent were found to be substandard. So that's
the comparison, a substantial difference between
first-draw and flushed samples.

You said:

"(In English) The independent sampling data is also
consistent with the information from the Coalition of
the Victims of Contaminated Drinking Water, although
details of the sampling protocol for this set of data
are unknown."

So the affected victims or residents provided the
data, but from a scientific point of view you feel you

have to know the protocols used, because you have to
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compare likes with likes. You have to know the
protocols used. Sometimes you might not give it a heavy
weighting, but overall speaking you have to be
consistent. For stagnated samples or first-draw
samples, the possibility of excess lead would be higher?

A. Right.

Q. Now let's look at paragraph 21.

CHAIRMAN: Let's take a break. Let's take a 20-minute
break. Thank you.

(11.27 am)

(A short adjournment)

(11.51 am)

MR SHIEH: Prof Lee, let's come back to V1, page 137,
paragraph 21 of your report.

"(In English) The complex variation of lead
concentration with time is captured by our sampling.
Two characteristic patterns of lead concentration
variation with time were observed. In about 37 per cent
of the cases in which lead was detected, the maximum
concentration is observed in the first draw sample,
followed by a monotonic decrease in the subsequent
samples (at t = 20, 40, 60, 80 seconds)."
Let's pause here. What do you mean by a monotonic

decrease?

A. It will be a unidirectional decrease.
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Q.

"(In English) In other cases (around 63 per cent), the
maximum concentration is detected in the second sample
at t = 20 seconds, followed by a sharp decrease ..."

You quoted appendix II, figure 6, on page 153.

Basically, you classified the flats into two types.
The first type, maximum concentration is detected in the
first-draw samples, and the second type, maximum
concentration is detected in the second samples, at
20 seconds.

In the paragraph, you continued:

"(In English) This second pattern is mostly found in
flats completed in or after 2010."

(Paragraph 21 read in English)

So, in other words, if the point of contamination is
further from the tap -- for example, at the water
meter -- so the first-draw portion has not reached the
tap yet, so the samples at 20 seconds would have higher
concentration, and for samples with high initial lead
levels, the source of lead contamination of those flats
might be at locations closer to the flat, for example
the solder joints. This depends on the source of lead.
Is that a correct understanding?
Yes.
On to paragraph 22:

(Paragraph 22 read in English)
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You said that in some cases, the first draw as well
as the 20, 40, 80-second samples were all compliant, but
that in one of the samples it gave an especially high
concentration, and you said the reason might be that
a lead particle in the system was picked up.

So, from a common-sense perspective, if a lead
particle was present, then all water samples should
contain lead. $So you picked it up at the 60-second
sample. Why wasn't it picked up in the 80-second
samples? So why was only one peak detected?

CHAIRMAN: I think what the professor meant was that there
might be a lead particle, like lead carbonates or
hydroxides, they might have been flushed away.

MR SHIEH: So it was detected in that partial water sample.
Is that what you meant?

A. In the pipes, there might be turbulent flows, and these
flows are random in nature. $So, at any given time, the
flows might not be the same.

One scenario is that a lead particle, whether it's
a carbonate or hydroxide, might be stuck to the surface
and it undergoes a chemical reaction. The particle
might not be normally picked up, but at a particular
joint, due to turbulence, due to uncertainty or
unpredictability, the particle was picked up.

Q. So it happened that at the 60-second interval a big lead
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particle was picked up.

Now paragraph 23:

"(In English) Since multiple samples were taken in
each flat ..."

So multiple samples referred to 0, 20, 40, 60 and
80-second intervals; that's what you meant?

A. Right.

Q. "(In English) ... a measure of the lead determination
risk can be given by a mass integrated average lead
concentration of the 5 samples taken -- the 'flat
concentration' is the concentration measured by the
total mass divided by the total volume collected ..."

If you are to find out the average contamination
risk, you can take a flushed sample. If you take the
first draw, it might represent the worst-case scenario.

So you should add up the lead concentration levels
of all the samples you collected, and you can divide it
by the total volume collected and then you can come up
with an average lead concentration.

So this concept of flat concentration was
specifically drawn up for the sake of this study, or is
it a typical technique used?

A. It was drawn up for the sake of this study.

Q. "(In English) Based on the flat concentration,

53.2 per cent and 58.2 per cent of the samples have
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excess lead (depending on 2 or 5 samples respectively)
as compared to the 8 per cent for the individual flushed
sample ..."

Now we can look at the new table 5. Page 173.17.

The old table 5 does not have a column on the number of
flats with excessive lead. Now let's look at the
revised table 5. You can look at the column on the
right-hand side, " (In English) No. of flats with excess
lead". You can refer to the footnote. Beside the
asterisk, it says:

"(In English) Based on flat concentration ..."

So this refers to the flat concentration, in which
the concentration exceeds 10. You said:

"(Partially in English) Based on flat concentration
computed from 5 samples (t = 0, 20, 40, 60 and 80
seconds) . For Un Chau Estate Phase 2 and 4 and Lower
Ngau Tau Kok ... the flat concentration is obtained from
the 2 samples for which lead concentrations are
measured."

So the intervals are 40 seconds.

"(In English) If all flat concentrations are
computed from 2 samples, the number of flats with excess
lead [would be 52.8 per cent]."

So, if you like, for the column on the right, you

can write at another percentage, 52.8 per cent, so
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that's the average figure of all samples.

If you take all five samples, apart from Un Chau
Estate and Ngau Tau Kok Lower Estate, the figure would
be 58.3 per cent; that would be the average lead
concentration.

So why would you use two samples for Un Chau Estate
(Phase 2 and 4) and Ngau Tau Kok Estate?

A. There was no specific reason. Due to time constraints,
the Government Laboratory and the HKUST lab had resource
constraints. We could only test 40 samples each week,
so we had to establish priorities.

Q. It was not because of anything special about the two
housing estates; it's purely because of the limited
resources? The range is still in the 50 per cent plus?

A. Yes.

Q. Whether we talk about the first-draw sample or the
average flat concentration value, that is whether we
compare the WSD's methodology, that is using the flushed
samples, you still believe that for the WSD, after
flushed, 8 per cent, for the HKUST sample, 40 -- for the
number of flats, the flat concentration, for the number
of exceedance vis-a-vis for the total, it's 50 per cent
plus -- you still think that there is a significant
difference in terms of the percentage?

A. Yes. For an investigation such as sampling, it
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represents the maximum lead exposure. For the fully
flushed samples, they are on the low side. I think the
most important is the mean exposure. But then the main
purpose is to look at the extent of the contamination by
lead in water. Therefore, we have focused on the
maximum, the first 80 seconds or the first minute or
first two minutes, so as to reflect the maximum level.
Q. "(In English) The average of the flat concentrations of
randomly selected upper, middle and lower floors gives
a 'building concentration'."

So, for each building, you have selected three flats
for testing. In other words, for each flat, there is
a flat concentration, and that's already an average
figure. Then, for a building, you have got average
figures for the upper, middle and lower floor flats, and
then you average that as well. You get the building
concentration.

So, in other words, you won't say that just because
the figure is bad for a particular upper floor, you want
to know about the overall risk for the entire building.

"(In English) The lead contamination of a building
can be classified as follows: Class 1 -- the building
concentration and all sample concentrations are less
than 10 micrograms per litre ..."

Lowest risk for class 1, no exceedance for flat
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concentration. Even when you have added them up, no

exceedance.

A. That is correct. No exceedance at all for all the 15
samples.

Q. So if all the flat concentrations do not exceed, then
naturally the building concentration would not exceed?

A. Yes, that's what I meant.

Q. "(In English) Class 2 -- the building concentration is
less than 10 micrograms per litre but with at least one
sample greater than 10 micrograms per litre ..."

So medium. Among the three samples, maybe one or
two samples have exceedance, but then for the third one,
probably it doesn't exceed, because had that been the
case, the building concentration would have exceed the
limit. So maybe the third sample doesn't exceed, so
averaged out, maybe that figure is particularly low and
so it will drag down the average and then the building
concentration is less than the limit.

"(In English) Class 3 -- the building concentration
is greater than 10 micrograms per litre "

Building concentration is greater than 10 micrograms
per litre -- there are many different possibilities
Maybe for all the figures for the upper, middle and
lower samples, they all exceed, and naturally the

building concentration exceeds, but it may be that one
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of the samples from either the upper, the middle or the
lower flat floors exceed substantially. The other
samples are fine. But then there is a super-exceedance
in one sample, and as a result the building
concentration will become an excessive concentration.
Would you agree?

A. The third possibility is quite slim. As to the second
scenario, that is for class 2, this may happen. For
class 3, basically, we are talking about more lead
contamination.

Q. So for class 3, generally speaking, for all the upper,
middle and lower samples, all of them would have
exceeded, and therefore the building concentration is
being affected.

Let's take a look at the actual figures. You have
table 6 in appendix III, and we find it on page 161.

Using the HKUST's samples, you have got quite
a large number of housing estates without any class 3
buildings. Say, for example, Choi Tak, Shui Chuen O --
for Shui Chuen O, you have one class 1 building. So if
you look at the finer details, some flats in one
building have exceedance, but on average, if you only
look at the building condition, relatively speaking, no,
the building is not affected, because of the

classifications of classes 1, 2 and 3. So for
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Shui Chuen O, they have a class 1 building but not
class 2 or class 3 buildings.
Further down, let's try to contrast. For Kwai Luen,
Shek Kip Mei, Tung Wui, Wing Cheong, Un Chau Phase 2 and
4 and Kai Ching -- for the six estates, you have shaded
it with grey. Those six estates have been classified by
the WSD as "affected estates". Why are you shading them
in grey? They have got class 3 buildings only. That
is, for the buildings that you have selected, they are
all class 3. So it is not random. All those selected
are found to have been affected.
Why have you shaded it in grey?

A. This is the independent investigation. It appears that
the results are consistent with those from the WSD.
That is, it can be confirmed that there has been lead
contamination, and significantly.

Q. For Kwai Luen, Shek Kip Mei, Tung Wui --

A. Yes. Kwai Luen, Shek Kip Mei, Tung Wui, Wing Cheong,
Un Chau Phase 2 and 4 and Kai Ching.

Q. Yes.

A. So irrespective of the perspective that you adopt, it is
simple and obvious that there is a problem here.

Q. When we have got a class 3 building, then in other
words, the building concentration exceeds. For

Kwai Luen and others, they have only got class 3
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buildings but not class 2 buildings. For Yee Ming, the
one above Kwai Luen, it has one class 3 building, but no
buildings in class 1 or class 2. How come that you
haven't shaded it in grey?

A. This is because for Yee Ming, the case is very unique.
For Yee Ming, we have been carrying out a random test.
14 out of the 15 samples are below detection, but there
is one sample, at 60 seconds, there was exceedance, and
it was a matter of 150 micrograms per litre, so quite
serious.

As you have mentioned, it appears that it is
a departure from the general pattern. We have one
single figure resulting in the building concentration
exceeding the limit, so one out of the three flats gave
this result.

Q. You mean the flat concentration?

A. So there was only one in this classification. So this
is a very special case, warranting further
investigation. But generally speaking, for Yee Ming, as
I have said, there were 15 samples. 14 of them were
below detection. It illustrates the complexity of the
problem. It may require further investigation. But it
appears that the overall risk is not the same as the
risk illustrated by that single sample.

Q. Let me show you the raw data. Page 173.4 in the
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bundle in front of you, V1. At the top, we have Yee
Ming, with two asterisks. So it shows that it is a very
special case. You have said that:

"(In English) All 14 samples in 3 flats of the
building are below detection ..."

3 multiplied by 515, so three flats, 15 samples.

You are saying that 14 of them are below detection. One
sample, at t = 60 seconds, it yielded high
concentration. So all others are at very low levels,
but then one stands out and then it's at 60 seconds. Is
that the one?

A. Yes.

Q. It's been marked in red. So this is what you have been
talking about; right? So you are saying that because of
that, it has pushed up the value of the building
concentration. So you don't just look at the wvalue
itself; you want to find out how the value has been
derived.

Now, for Yee Ming, you have 100 per cent class 3
buildings, but you are telling us that this is because
of that sample, it has generated a class 3 sample. So
in one particular flat there is one single measurement
which is exceptionally high, so you are saying that
perhaps it is an isolated case, and you don't know why

it is a singularity.

-B58 -
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 54

A. Yes.

Q. So you are saying that even for Yee Ming, on the face of
it, you have one class 3 building, but you don't think
that all in all Yee Ming, as a housing estate, has
a relatively high risk?

A. No. Relatively speaking, the risk is low.

Q. All right. For Hung Hom and Ngau Tau Kok Lower Estate,
for both estates, they have also got class 3 buildings.

A. Yes.

Q. I want to draw a comparison. For those that you have
shaded with class 3 buildings, I want to know, whenever
there is a class 3 building, it means that the risk is
high? For Yee Ming, you have explained the case, that
one particular measurement has pushed up the value, but
then for Hung Hom and Ngau Tau Kok Lower Estate, we have
two and three class 3 buildings respectively. I want to
know why you haven't shaded them in another colour. Is
it because they have already been contaminated?

A. For Ngau Tau Kok Lower Estate, some buildings -- for
example, Kwai Luen -- the risks are relatively low. The
risk levels at different buildings are different. For
Hung Hom Estate, there are two class 3 buildings and one
class 2 building. For Ngau Tau Kok Estate, it's 2 and
3, there are two class 2 buildings. So the risk levels

are different across different buildings in the same
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estate. For the same estate, some buildings would be
less at risk based on the data. So that's why we don't
classify these estates among the six identified estates,
and the risk levels of certain buildings are relatively
low. So that's the thinking.

Q. For the greyed-out boxes at Shek Kip Mei, in terms of
probability -- now, for Kai Ching Estate, you selected
six buildings, and all of them belong to class 3, so the
probability is very high? In other words, for Hung Hom
Estate and Ngau Tau Kok Lower Estate, some buildings
have very high building concentrations but some do not.
In other words, the probability, so to speak, is lower.

A. Yes.

Q. I would like to clarify one more point with you. Please
look at page 173.1, 173.2 and 173.3. We have some
tables here.

You can see the column "Q". Let's look at 173.1.
The Q represents flow rate. When you look at the unit,
it's millilitres per second. You can see T at
0 seconds, 20 seconds, right up to 80 seconds. We have
different concentrations. Under " (In English) Flat
concentration”, that's the average figure, not the
average lead concentration but the mass over volume.
"(In English) First draw 1 litre concentration", what

does it mean?
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A.

Q.

"(In English) First draw 1 litre" -- a lot of sampling
standards refer to the first-draw concentration. For
example, the EU guidelines, different stagnation periods
were specified, and first-draw 1 litre concentration was
frequently mentioned. So, as we carried out the
sampling, due to various constraints and reasons, we
could not always obtain the first-draw l-litre
concentration.

So you wouldn't know whether it was taken at 20 seconds
or 60 seconds, so how could you calculate the first-draw
l1-litre concentration?

At 0 seconds and 20 seconds, we mentioned the lead
concentrations and we also directly measured the flow
rate, and as such we came up with the concentrations.
So, at a specific point in time, since we know the flow
rate, we know how long it takes to fill up 1 litre.

Now, at 0 seconds and 20 seconds, once we had those
concentrations, we could come up with an estimation.
Usually 1 litre is filled up before 20 seconds. So the
meaning of first-draw 1 litre concentration is that if
we collected 1 litre, what would the concentration be.
So based on the data we have, we can come up with
a reliable prediction. That's not a measurement. It
was interpolated from two direct measurements.

So based on the flow rate you can calculate how long it
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takes to fill 1 litre, and of this 1 litre you can
extrapolate the lead concentration based on the
concentrations in two separate points in time. So was
it a linear extrapolation?

A. Yes. We used linear extrapolation.

Q. On another column we see " (In English) infant weekly
intake (micrograms per week)". How did you come up with
these figures?

A. We looked at some literature, and we assumed that every
infant will take in 0.75 litres of water per day, and
assuming maximum lead exposure. Now, the 0.75 litres
was derived from the first-draw 1 litre concentration,
so we can estimate the weekly intake of lead.

Assuming the infant consumes its 0.75 litres of
water, from that 1 litre concentration, so over the
course of one week, we would multiply it by seven.

Now, the infant weekly intake is estimated based on
the first-draw 1 litre concentration. We looked at all
the provisional guideline values and various guidelines,
the standard based on the maximum allowable lead intake
in a week, so that's why we feel that direct comparisons
can be drawn, compared with flat concentration -- well,
flat concentration is a more microscopic comparison.
This is a conceptual comparison.

Given the circumstances, what's its significance?
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We want to provide a clear reference point for
comparison.

Q. Yes. All right. So, simply speaking, WHO specified the
number of micrograms per litre. They did a lot of
calculations, and the starting assumption was based on
the estimated intake of water for an infant per week.
That's why they came up with the infant weekly intake.

We have to come up with the estimated intake of
a baby each week, before we can draw up the maximum
intake, and the lead concentrations are converted to
more comparable figures. The assumptions of infant
weekly intake include that the baby will only drink from
first-draw samples?

A. That's an assumption.

Q. I would like you to look at the WHO document. Please
wait a second.

Let me continue the question. I will provide the
reference later on. Paragraph 24 on page 137:

"(In English) Out of the 43 buildings sampled,
18 buildings are of class 2 or above, while 9 buildings
are considered class 1. The remaining 25 buildings are
considered significantly lead contaminated.”

That refers to the buildings in the table.

Page 138, " (In English) Causes of excess lead":

(Paragraph 25 read in English)
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"(In English) ... and along the corridor leading to
the flat ..."

So, simply speaking, if you detected high levels of
lead in the meter room, then that means the pipes
entering the meter rooms would contain leaded parts or
fittings.

Now, along the corridor leading to the flat, if high
levels of lead are detected, that means that the public
plumbing leading to the flat or the building would
contain parts that contain high levels of lead. So
that's what the data illustrated.

A. Right.
Q. Now we have table 7 in appendix III, which contains some
data, on page 162.

Now, let's continue with your report. Paragraph 25:

"(In English) This is consistent with the
significant measured lead deposits and leaching rates
found in the meters, valves, elbows ... and pipe joints
reported by the WSD task force."

This refers to the report. You are not just testing
the water quality; you actually tested the contents of

lead in the parts and fittings and the relevant leaching

rates.
A. Yes.
Q. "(In English) Figure 7 in appendix II shows the measured
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lead deposits in the water supply chain of
(Paragraph 25 read partially in English)

Figure 7, page 154. This is an example. It

represents a segment in Kwai Luen Estate. This is not

even unit-specific. For the pipes entering the meter

Day 54

room and coming out of the meter room, passing through

the corridor into different flats, at each junction or

turn, a sample was taken, and the leaching rates were

calculated. That's according to your understanding;

right?
A. Yes.
Q. And those are flats actually -- so it is focusing on

a particular flat. So, starting from the source of
water, take it to be the meter, it travels along the

pipework, passing through bends, and then they take

measurements. At different points, lead leached would

be different in amount, in terms of the concentration

levels.

So, from the chart, you can see the elbow leaches

the largest amount of lead, so it is by way of

measurement, making use of instruments. The figures

tell you the lead leached into the water, lead found in

the water, and when you try to correlate with the lead

found in the different components of the pipework.

A. This shows that in the supply chain, in fact they have
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dismantled the pipes and fittings. They measure the
lead deposits. Most of them were found on the joints.
That's the point they want to illustrate.

For the piping, a few sections have been measured,
but then the pipes would be long. They have measured
pipe sections of 0.2 metres long. So they regard it as
extrapolation, not so accurate.

First of all, for the elbows, we understand that
there is a lot of lead at the elbows. There are a few
reasons. First of all, maybe too much lead has been
used at the jointing, and it may also be due to poor
workmanship, and also the water flow is in such a way
that it favours accumulation. So it 1s reasonable, from
the data, it appears that the joints and the elbows and
the tees are places where there is a lot of lead. From
the vacant flats, we have got samples. From the meter
room to the point before entry to the flat, lead is also
significant. This shows the consistency. The
measurements that we have obtained show that the data
makes sense, and of course we have also carried out the
calculations, and indirectly this serves as a check.

Q. Hot water pipes and cold water pipes, what is the
difference in terms of the risk?
A. Hot water would dissolve, so the risk is higher.

Q. It means that it's easier for lead to be leached.
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A. But here we are mainly talking about cold water.
Q. Paragraph 26:
"(In English) Based on the measured leaching rates
and the maximum stagnation concentrations reported ... "
That's measured by the task force.
A. Yes.
Q. "(In English) ... the lead concentration at the kitchen

tap both during stagnation and after the tap is turned
on can be estimated by the CFD model."

So the CFD model we referred to earlier on, you
input a lot of data, the configuration, et cetera, like
the leaching rate as well as the equilibrium
concentration rate. Then you can estimate, you can
project, the lead concentration, " (In English) both
during stagnation and after the tap is turned on".

"(In English) Considering the limited data and the
complexity of the problem, the predictions of the
calibrated model are in reasonable agreement with the
WSD data. This provides an indirect confirmation of the
detailed stagnation lead concentration and leaching rate
measurements made by WSD."

You have a reference here, figure 8, appendix ITI.
May I trouble you with that particular figure, figure 8,
appendix II. You find it on page 155. There are two

figures here. First of all, the stagnation test, the
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estimation or the actual measurements after stagnation.
The second one, after flushing. So stagnation test and
flushing test. The solid line shows the prediction,
based on the calculations. In other words, you input
all the figures and then you get the result. The
understanding is that the longer the stagnation, the
higher the concentration of lead.

For the yellow dots, they are the actual measured
results. How would you explain the solid line
representing the prediction and its relationship with
the yellow dots?

A. First of all, we use the stagnation test to calibrate.
"Calibrate" means that we need to make adjustments to
the reference values in the modelling, because of the
complexity. Well, we are talking about a limited number
of components. So, upon calibration, you can see that
for the stagnation test, over a period of time, and the
water remains stagnate 10 hours, 20 hours, 30 hours, and
so on and so forth -- in other words, you turn off the
tap, the whole water body remains stagnant. In other
words, the lead in the water supply chain will be
leached slowly. In other words, the concentration will
increase.

So you can see the prediction arrived at by the CFD,

and you can see that it's consistent between the
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measurements as well as the prediction.

But then of course there is also some scattering,
and this is because of the complexity of the issue. We
believe that it is a representative calibration. After
calibration, we have the flushing test. So, in the
lower figure, we have calibrated, and then we carry out
the flushing test. Then we took measurements at
one-minute intervals, and you can see that the changes
vary significantly. But at least the trend is that
after a minute's time it drops significantly. It is
consistent.

We have measured the lead leaching rate from the
materials, and we have also looked at the equilibrium
concentration. Upon calibration, the flushing test
gives us consistent data. So we are able to achieve
this, and this isn't just the case for Kwai Luen.
That's not our data. For our own data, we have figure 9
and it talks about the same thing.

Q. My understanding is that for figure 8, this is about
Luen Yat House in Kwai Luen Estate. This was a vacant
flat that was carried out by the task force. Stagnation
for dozens of hours, it must be a vacant flat with
no one living there. So that's done by the task force.
They have used this for the purpose of testing.

For your CFD model, you have used this flat for the
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purpose of reference.

Figure 9, something similar done, but you are not
using the data from the WSD's task force. Rather, it
was the HKUST that took the data. Again, it is from
a vacant flat. So for both figures 8 and 9, the samples
came from a vacant flats. For figure 8, that's the
vacant flat done by the task force, and figure 9 is done
by the HKUST.

All right, let's go back to paragraph 27:

(Paragraph 27 read in English)

"(In English) By adopting lead source strengths
within the range of the WSD measurements, the CFD
simulation of lead concentrations at the kitchen tap are
consistent with our own measurements "

So the WSD's measurements are consistent with the
predictions of the CFD.

"For the vacant flats, it seems that for both 4-hour
and 18-hour stagnation periods the lead concentration
drops to below 10 micrograms per litre levels in about
30 seconds. As noted above, in lead contaminated flats,
occasional outliers of lead concentration are still
possible.”

(Paragraphs 28 to 30 read in English)
(Chinese spoken), " (In English) great wvariability in

the measured leached lead mass from the pipe and joints
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A.

and fittings."

I would like to invite you to look at some data.
Please take a look at C19.1, tab 104, page 9889.

This is a summary of lead leaching tests. Further
down the page, these photos show the part being tested
or measured. You can see the figures circled in red.
0 to 16, you can see some figures, copper alloy, 3.7,
and so on. Can you explain these figures? For solder
joints, it's 1.4 to 639.8, it's a big range. So what do
these figures illustrate?

This is a leaching test.

Who did these leaching tests?

The WSD did.

The WSD Task Force?

Right. So the lead leaching in micrograms represents
the mass of lead leached within a 24-hour time frame.

Now, for solder joints, the variability is very big.
It's from 1.4 to 600 or so. The variability is huge.
It's to an order of 2, like it's 2 to the power of 2.
The range is very wide.

This demonstrates your point on page 130, and the
mass of lead leached from fittings and pipes.

Let's look at the previous page. Now let's look at
page 9889 again, for one order of magnitude.

For fittings, they refer to things like water meters,
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valves, taps. From 0 to 3.7 --

Q. Well, that's only a single figure of 3.7. There's very
little variation.

A. Now, fittings usually refer to taps, valves, and so on.

Q. So, for 3.7, the difference is one order of magnitude,
but for 194, the order of magnitude is 3.

Now let's look at the WSD Task Force report. Annex
2.5 of the WSD Task Force report. Let's look at the WSD
Task Force report. Al, page 650, "Annex 2.5".

Page 758. Now let's look at pages 757 and 758,
"Annex 2.5". Do you see that?

A. Yes.

Q. You see H2, H3, H4, there are items like elbows. You
can see figures like 0.15 and so on. What do these
values represent?

A. These values show the range of variability, the weights
in the deposits can vary considerably. For instance,
for the elbow, if the diameter is larger, there would be
less deposits for Y4A and Y5, the deposits are very
little; it's only 0.01.

Q. Are you referring to page 7587

A. Yes. Now, for the first two rows, 159 millimetres, the
deposits were only 0.22 and 0.01. So these are very
small quantities.

So, for 22-millimetre pipes —-- now, in the water
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supply chain of the flat, at the tees, at the kitchen,
the figure has reached 23.2, and we see values like 2.72
for Y28, for the 22-millimetre diameter copper elbow,
it's 2.72 milligrams, and for some parts it reached

23 milligrams. For Y34, for the 22-millimetre diameter
elbow, cold water, the value is 2.11 milligrams. So
it's a considerable quantity for a lead deposit.

So, in the water supply system, for larger diameter
pipes, with the exception of valves, deposits -- there
would be less deposits. For 22-millimetre pipes, the
amounts are more considerable. So you can see the
variability.

At the elbows, there are heavy lead deposits.

Q. So you made comparisons between larger and smaller
diameter tubes. It may not be a like-for-like
comparison. But even if we just look at 22-millimetre
pipes, there is still a lot of variability between the
pipes and tees. There's a big difference. But for the
other parts, for the 22-millimetre diameter pipes, the
concentrations are higher.

Of course, we have some exceptions. For instance,
for the 35-millimetre gate valve, the figure is
5.83 milligrams, but generally speaking, most lead is
detected in the 22-millimetre pipes, but even for other

pipes the lead concentrations still vary.
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A. Yes.
Q. Paragraph 31:

(Paragraph 13 read partially in English)

So, in other words, your lab does not intend to test
the parts dismantled by the WSD?

I visited some laboratories and I looked at the entire
process, and their work was thorough. That was the
impression. Due to the great variability, even if we
conduct tests on the specific flat, it has very little
representation or added value. So, as such, we didn't
feel the need to conduct such tests for verification.

One benefit of the CFD model is that we can detect
the leaching rates, the leaching masses, to see if they
are reasonable. At the end of the day, we are only
interested in the tap water lead concentration, and that
can be achieved through this model.

If we do the measurements, it takes a lot of time
and we cannot measure a lot of units. So we analysed
the benefit-to-cost ratio and we didn't find it worth
doing. So it's more important for us to work on the
model. We wanted to see the variability in first-draw
samples, whether it's half a second, one second or half
a minute or one minute. For me, that is more
significant, because we would be able to explain more

phenomena, so we had to make a decision and we don't
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feel we could do a better job than the government
chemist.

Q. So you did not do tests on the fittings after
consideration?

A. Yes.

Q. Paragraph 32.

I have a series of questions for you. Perhaps we
would continue after the lunch break.

CHAIRMAN: Yes, let's take a lunch break first. We will
continue at 2.30. Thank you.

(12.58 pm)

(The luncheon adjournment)

(2.31 pm)

MR SHIEH: Prof Lee, before lunch, I read your report and
I was up to paragraph 31. Now we resume with
paragraph 32, page 140:

"The independent sampling and measurements by two
accredited laboratories demonstrated the robustness and
accuracy of the lead concentration measurements by the
Government Laboratory."

Please tell us whether you would like to clarify
this sentence. For independent sampling, you talked
about the HKUST work rather than the work carried out by
the WSD, and you are not talking about the task force

work. When you talk about independent sampling, that's
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the HKUST's work. The two accredited laboratories,
measurements by two accredited laboratories, which two?

A. The government lab, as well as the HKUST's lab.

Q. Okay. So you are saying that the sampling by the HKUST
is such that samples have been collected, there were 11
affected estates and six unaffected estates; for each
building, there were three samples, and you say that for
this procedure, you have told us that they have been
classified, so you are referring to those two accredited
laboratories.

"(In English) ... demonstrated the robustness
and accuracy of the lead concentration measurements by
the Government Laboratory."

I have some doubt here. Would you like to clarify
this point?

A. Maybe we can just take out the words " (In English) by
the Government Laboratory". 1In other words, after
cross-checking, we are confirmed the accuracy, so we can
take out the words " (In English) by the Government
Laboratory".

Q. So you are saying that for the samples collected by the
HKUST, they have been tested by the two accredited
laboratories; moreover, there was cross-checking of 18
samples by both. This is to confirm the robustness of

the sampling and accuracy of the measurements of the
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HKUST.

"(In English) Based on the average kitchen tap flow
rate of 0.26 L/s, turning on the tap for 2-5 minutes
(say 3 min) would cover a supply chain pipe length of
over 100 m. Assuming a typical pipe length of around
20 m, this would translate to more than 'S5 plumbing
volumes"'."

Supply chain pipe length of over 100 metres --
starting from where?

A. From the tap.

Q. Up to where?

A. Maybe we can go to appendix II, figure 1.

Q. Appendix II, figure 1, in other words, page 1492

A. Yes, page 149.

Q. You mean figure 27

A. No, figure 1.

Q. Figure 1, the one at the top?

A. What I mean is that for figure 1, we are saying that at
80 seconds, we have about 50 to 55 metres. What I mean
here is that, say if we flush for three minutes, so
three minutes, 180 seconds -- so if you extend it, it
means that it involves 100 metres of the supply chain.
In other words, from the down pipe to the tap, it has
all been cleared.

Q. Of course, by down pipe, you don't mean the roof tank;
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you are talking about the horizontal pipe, and after
running it for three to five minutes, then the
horizontal pipe should have been flushed-?

A. Yes.

Q. "(In English) Hence the government sampling method was
essentially a 'fully flushed' sample "

The government sampling method -- you aren't
referring to the government task force method, you are
referring to the method adopted by the WSD all the time
in relation to water quality.

You have heard the witness from the WSD. I am not
talking about the task force. I am talking about the
WSD.

A. Okay.

Q. So they have flushed the samples. So according to the
WSD's description, their sampling method, according to
your understanding, is a fully flushed sampling?

A. Yes.

Q. "(In English) ... a 'fully flushed' sample according to
generally accepted definitions (time taken to flush 3-5
plumbing volumes). The WSD sampling would not give the
maximum or average lead exposure levels of the consumer.
Nevertheless, the collective WSD data was very useful in
guiding the independent sampling, and also as a basis

for assessing the general lead contamination risk among
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the PRH estates.”

What you mean is that for the data collected by the
WSD, it cannot represent the highest concentration
level, but still it can give you some guidance? In
other words, at least they have identified that 11
estates have been affected, and you would adopt that as
the starting point?

A. (Nodded head) .

Q. For the unaffected estates, you can use that as a basis,
as a guidance. So, for the 11 affected estates, it
would cover all of them; is that what you mean when you
say that it is useful in guiding independent sampling?

A. Yes.

Q. Paragraph 32. Probably, when lawyers read a paragraph,
we will look at the title. You aren't really revealing
the task force report of the WSD. Rather, you are
talking about the sampling of the WSD. You aren't
actually commenting on the WSD Task Force; you are
commenting on the work of the WSD itself?

A. Yes, you may say So.

Q. I understand that the WSD has ongoing exercises and it
is different from the work of the task force:

"(In English) The tap water concentrations measured
in this study ..."

That's an independent study of the HKUST.
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A. Yes.
Q. "(In English) ... are consistent with the significant

lead content of the solder measured (between 27 per cent
and 42 per cent, page 21 of task force report). The use
of the isotopic analysis to ascertain the correlation
between lead in water and the lead in the solder joints
is judged to be reasonable and valid."

You talk about the isotopic analysis. We understand
that it is not just the solder joints that may have the
potential of having lead. Other components may also
have lead. 1In fact, it has been tested and it has been
found that some components may have an excessive lead
content, exceeding the relevant British Standards. So
once there was this suspicion, that is the lead in the
water might not have come from the joints but rather
from the components, the task force has adopted the
isotopic analysis. This is because lead from different
sources will leach lead in such a way that the isotopic
characteristics would be different. On the basis of
such an analysis, it is found that the isotopic
characteristics of lead in water can be traced to its
source. Most of it hasn't come from the components;
rather, it has come from the soldering materials.

So you have looked at the approach of the

task force, and you have said that it is judged to be
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reasonable and valid?
A. Yes.
Q. Paragraph 34:
(Paragraph 34 read in English)

So there is the lead-free components. They have
used mechanical joints. It is lead-free. And you have
tested and it has been found that lead is absent. So
you regarded it as the supporting evidence and you can
say that the main culprit is the solder which contains
lead?

A. Yes.
Q. Paragraph 35:
(Paragraph 35 read in English)

So, regarding the task force findings, you have
raised one question. I hope we can understand the point
that you have raised. Here, you have a lot of technical
jargon. Can you tell us what you are targeting at,
which part of the task force report you are focusing on?

Now, for the task force report, you have said that
there is a part which is questionable, but I want to
know whether it affects the overall conclusion?

A. The main conclusion is that the leaded solder is the
main source. This conclusion will not be affected.
Q. So it will not be affected by your question here. So

what is your query here?
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A.

Basically, in the report, there is an estimate of the
lead from three sources, like the joints and elbows, we
have got data, arriving from direct measurements. From
the fittings, again, we have got measurements, with the
leaching rates, et cetera.
For the joints, we need the solder to connect the
points. For fittings, we refer to the meters and valves
or the pipes themselves. So they are the components,
they are fittings.
And then within the pipes we have also got some
estimates. What I am saying in this paragraph is that
the greatest uncertainty of such estimates is that about
the lead on the inside surface of the pipes. That is,
the lead deposits there would be most uncertain.
Basically, in the whole supply, it's 20 metres long and
you have to take estimates from two or three sections.
It's 0.2 metres for each section. And based on
0.2 metres estimate, we need to do an extrapolation.
This is where the uncertainty lies, because the water
has flowed such a long time, so on each section along
the pipe, how many deposits, how many carbonates and
hydroxides are reacting inside the pipe, we have no
idea, and we also cannot estimate each one of them.

So, given limited data, and you do an extrapolation

on that, that's where the uncertainty lies. Let's say
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with a fitting, you have a range, and even then it's not
that concrete.

Q. Can we put it this way: the task force report, they use
different techniques and methodologies to reach
a conclusion that the culprit is solder, that leaded
solder was used. You also see there was a control
experiment, and so on. There were different results
that supported that conclusion. But the task force
report, they attempt to use a mathematical modelling to
support or reach the same conclusion. That is, as you
said, there might be different possible sources: the
fittings, the solder, the pipes, and so on. So you did
some extrapolation, you made all the assumptions and you
tried to calculate which was the culprit and you wanted
to do it mathematically.

And you are saying attempting to use a mathematical
approach would involve a lot of uncertainties. So, if
you wish to reach a conclusion to support that
conclusion, then this method might not be a reliable
method, or perhaps you need more testing?

A. Yes, we need more testing for that part.

Q. So even if you don't use this calculation, you would be
satisfied that other tests can already support the
conclusion; that is, the main source would be leaded

solder?
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A. Yes.
Q. So, if you want to do it mathematically, yes, you can do

it, you can do more tests?
Yes, you can say so.
Moving on to "Summary and Conclusions":

"Independent planned sampling and analysis of lead
contamination of 43 buildings in 17 PRH estates have
confirmed the main WSD findings. Regardless of the
method of sampling, the 'affected estates' and the
'unaffected estates' are largely confirmed."

This is referring to table 6.

Yes.

The grey batch, the core of the affected estates, we
have 11 identified by WSD, and you highlighted six of
them?

Yes, you can say so.

And of course we have other -- even though there are
some class 3 buildings, but given your reasoning, they
are lesser risk:

"(In English) The more detailed sampling results in
a more accurate assessment of the extent of lead
contamination in the different estates and buildings."

So the UST was a more detailed sampling and you felt
that that was more accurate?

Yes.
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Q.

"(In English) The average lead concentration of about
50 per cent of the samples in the 'affected estates'
exceeded the WHO provisional guideline wvalue of
10 micrograms per litre."

(Paragraphs 37 and 38 read in English)

Professor, I would like you to refer to a table, at
page 173.1. Just now, you said that the right-hand
column, the infant weekly intake, microgram per week --
you say that when you translate the concentration into
micrograms per week, it makes it easier for comparison.

I would like to direct you to the WHO Guidelines.
C21, tab 175. This is the 1993 WHO Guidelines.

If you turn to page 18941.

Yes.
The beginning is page 18938, "Guidelines for
Drinking-water Quality, 1993".

If you turn to page 18941, it refers to lead:

"(In English) In 1986, JECFA established
a provisional tolerable weekly intake (PTWI) for lead of
25 micrograms per kg of body weight (equivalent to
3.5 micrograms per kilogram of body weight ...)"

Then it goes on to say:

"... (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.
Assuming a 50 per cent allocation to drinking water for
a 5-kilogram bottle-fed infant consuming 0.75 litres of
drinking water per day, the health-based guideline value
is 0.01 milligrams per litre ..."

So my rough understanding is why we have this
0.01 microgram per litre figure -- correct me if I'm
wrong, if the tolerable weekly intake, the PTWI, is
25 micrograms per kilogram of body weight -- now, this
assumption is for a bottle-fed infant that is 5 kilos.
So 25 microkilograms, multiplied by 5 -- so, first of
all, 25 micrograms per kilogram, so that's
125 micrograms per 5 kilograms, and this 125 micrograms
per 5 kilos, you say half of it comes from drinking
water. So the estimate is that per week, a 5 kilo
infant, the water they consume, the limit should be 62.5
micrograms, that's 125 micrograms multiplied by
50 per cent.

A. Yes.

Q. So if you look at the infant weekly intake and if you
look at micrograms per week, 62.5 or above would be the
red line.

So i1f you look at the infant weekly intake, the
right-hand side column, you see, even for 10-plus,

20-plus, 30-plus, it's still okay, up till page 173.3,
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where we are the figures in red, 92.8, assuming
5 kilogram weight. We can see the limit should be 62.5
for 5 kilos. 1Is that correct?

A. Yes.

MR SHIEH: Okay. Thank you. I have no further questions,
but other counsel, representing other parties, will have
follow-up questions. I have no further questions.

Cross-examination by DR WONG

DR WONG: Prof Lee, I represent the WSD. I have some
questions.

INTERPRETER: The speaker is not speaking directly into the
microphone.

DR WONG: Please take a look at paragraph 36 of your witness
statement. The Commission and society, they have
controversy —-- should we use the first-draw sample or
should we use the fully flushed five-minute sample? So
we have two minutes and five minutes, and in
paragraph 36 you confirm:

"(In English) Regardless of the method of sampling,
the 'affected estates' and the 'unaffected estates' are
largely confirmed."

So, Professor, using your complex method, you use
the first-draw, and after 20 seconds you take the second
draw, and after another 20 seconds you take another

flush, and 20 seconds later you take the fifth sample.
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So in fact you have a five-step average, total mass
divided by total volume, and I would explore that model
with you later.

But regardless of which model, the unaffected
estates are largely confirmed. Why do we need to
confirm that? It is because after your report was
published, it was published in the newspapers, it said
that estates were affected --

CHAIRMAN: What was not --

DR WONG: There weren't five more estates that were
affected. They did not exceed his calculated standard.

Is that correct?

A. Well, put simply, Shui Chuen O, Kwai Chung, they were
okay. If you look at the independent study, you can
see. So you are saying why in these unaffected estates
we had 11 samples? The sampling was random and the
results are in this table. So, overall speaking, it's
okay. So, on this point, you are correct.

Q. I want to clarify an issue regarding Yee Ming Estate.
If you look at your report, table 6, at page 161 -- just
now, Mr Shieh took you through this -- in Yee Ming
Estate, there was a class 3 building. I would like to
see if there's an error here.

Let's take a look at your new figures. Page 173.4.

Page 173.4. Regarding Yee Ming Estate, we have a series
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of figures. The figures are beautiful, a lot of =zeros,
except on flat 1124, we have T equals 60 seconds,

a figure of 0.15. because of T equals 0.15, the
concentration is 0.017. If I understand correctly, the
building concentration, it's very simple -- it's three
concentrations added together, divided by three. So, if
your building concentration in Yee Ming Estate -- it
should not be a class 3 building -- if you divide 0.017
by 3, it should be 0.051, roughly?

A. Well, we had mentioned this briefly just now. That was
a singular case. We had considered whether we had to
re-test. There were a lot of considerations.

Q. But why did you highlight that?

A. It was worth our noticing because we could not explain
why the sample figure was so high.

We had two laboratories and we asked them, was it
possible that when they took the measurement there was
some error, and they were adamant that the figures were
correct. They have a QC/QA in the labs.

So, to me, this is a singularity. So you are right:
according to the normal definition, it should have been
ignored. It should not be regarded as a class 3 case.
But then it's very special: it is very high.

Q. So it should have been grouped under class 2 building?

A. Yes.
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Q. Then in the case of Yee Ming Estate, for T 40 seconds,
it is zero. Even for T equals to 80 seconds, zero. But
at T equals to 60 seconds, it is 150; quite high. Yes,
quite high. Was it possible that it was contaminated,
say by dust, so it has driven up the value? That is, in
the course of sampling.

A. Well, we have been handling the samples in the same way
all along, so there's no reason to suspect that this has
been the case, because we have been following the
procedures. As I have said, we have been, in the light
of this figure, talking to the chemists as well as the
colleagues. We did consider this issue. Ultimately,
the finding or our conclusion was that perhaps it was
really the case the actual figure -- maybe randomly,

a particle has been picked up. Yes, there is a sample,
one sample only, but it may represent that particles are
there. So we may need to re-test it and reconfirm it.

Q. In this case, this is an outlier, and it is surrounded
by the zeros. So you need to see whether it is
repeatable. Say if I do it again and if we get the same
value, at T 60 seconds, then it is more valuable because
it can be repeated. However, if you re-test it at T
equals 60 seconds, if it is no longer like this, if it
cannot be repeated, then the value of this figure, or

whether it is scientific enough, then it has to be
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A.

verified again?

I won't say that this figure is scientific. I am saying
it is random. Maybe you get a higher value at T equals
to 20 seconds. The whole exercise is random, because
every day different people are using it. So I won't
expect having exactly the same result at T equals 60
seconds the next time, because the whole phenomenon
could be very random.

I agree that for the building as a whole, and for
the estate as a whole, I think there is consistency, and
that's why we are saying that basically it confirms --
this is because for housing estates with more serious
lead contamination, I think it is quite consistent.
Consistency doesn't mean identical.

The methods are different, so the lead concentration
levels are also different.

Yes.

My second question -- please go to paragraph 37,
page 141. You have this sentence:

"(In English) First draw samples may or may not
contain the highest concentration."

Prof Lee, we read the figures in page 173. 1In
a moment, I am going to look at the figures in detail.
As I said, 63 per cent of them have high concentrations

and they weren't first-draw samples?
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A. No.
Q. Therefore, we have the concept that by using first-draw

samples, we will get the highest concentrations. But
then from your exercise, from your experiment, it
confirms that the first-draw samples may not always
contain the highest concentrations?

It depends on how you see it. For first draw, you may
have first-drawn 1 litre or first-drawn 250 millilitres.
So it is different. We have five samples. For the five
samples, we have already covered the first-drawn

1 litre. Now, if you say that as a result of my
figures, and you say that first draw is not the case,

I won't agree with you, for the first-drawn 1 litre.

So, all in all, this is a bit different from the
usual concept that the first-drawn sample would yield
the highest concentration.

If I may refer you to Prof Fawell's report, paragraph 2.
The second-to-last sentence, this is what he says:

"(In English) Typically first draw water will have
a much higher concentration of lead but this may not
reflect the concentrations of lead in water ingested in
normal use."

It appears that Prof Fawell also agreed that when we
talk about normal use, that is if we would like to

represent the concentration of lead in normal use, first
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draw may not be appropriate. Do you agree with him?

A. Not quite. Typically, it has a higher concentration.

In the case of Hong Kong, you can say that it depends on
how you interpret.

Q. So you may not agree even with the first sentence?

For the second sentence, if we want to look at the
normal use, that is if we would like to represent the
normal use, the daily use pattern, if we use the
first-drawn sample, it may not be appropriate. It may
not represent the water ingested. Do you agree?

A. I would qualify and I will turn it the other side; may
or may not reflect.

Q. Prof Lee, if I may go to paragraph 7 of your report,
page 132. You have this concept, estimate of the mean
lead concentration used for drinking and cooking. If we
want to find out about the mean lead concentration used
for drinking and cooking, the first drawn sample would
not be appropriate. The first-drawn sample may or may
not reflect the maximum. If you want to get the mean of
the daily use, then the first-draw sample would not be
appropriate. Do you think what I am saying is fair?

A. No, not fair. It depends on the user. For infants,
assuming that you are in the extreme case, or say in one
particular scenario, part of the population will be

using first-draw sample for drinking and cooking, say
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part of the population will do so. In the UK,

14 per cent of the water used is for cooking and
drinking. That's in a detailed report in the UK. 1If
they boiled the water, then throughout the day their
babies will be using that water. Then it will not be
the mean. But then to an adult, half of the 14 per cent
is for drinking and cooking. Then the risk would be
different.

So my answer 1s that it depends on the user.

Q. So you cannot generalise; it depends on the user's
habit, the habit of consumption?

A. Well, whether we are talking about UK data or our
understanding, there will be the use of the first-draw
sample. So unless you are saying that for a particular
group of users, you think that they can take a high
risk. Irrespective of how you look at it, there would
be bound to be this group of users.

As to the magnitude of the risk, it's a separate
issue. I do not agree with you entirely. I understand
what you are talking about. In Hong Kong, what we do is
that we boil the water and we use that boiled water. 1In
the case of infants, say for example, it would be the
mean, and even for our figures, the mean could be high
or low.

Q. Yes, I agree. There may be a particular group, say for
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example for children or other people, they wake up and
then they use the first-drawn water for boiling, and
then the risk and the impact will be greater. This is
natural.

However, I don't think there will be people who are
drinking first-drawn sample only. By definition,
first-drawn is first-drawn. So it won't be just taking
the first-drawn water every day. It depends?

A. It depends on the user's pattern. Generally speaking,
people will boil the water, you will boil a kettle of
water and then you will use that boiled water. For this
group of users, then this will reflect the mean. When
you wake up, you turn on the tap -- I think people
seldom drink directly from the tap; they will use boiled
water. You don't boil one cup only at night; you will
boil a kettle. Now you may say that as soon as you get
up, you will go out to have your breakfast; then of
course, that won't be the case. So it all depends on
the user.

Q. Or when you wake up, you will brush your teeth, wash
your face first?

A. Yes, that's possible.

Q. Prof Lee, I don't know if anybody has told you that the
WSD has carried out a territorial survey about the usage

pattern being part and parcel of water management. We
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have a partial report saying that 90 per cent of people
in Hong Kong, when they wake up, they will brush their
teeth and wash their face first.

We have only got the findings of 500 respondents.

We targeted 1,000. Now we have 500 respondents.

90 per cent of them will wash first before -- rather,
they will wash their face first, before they will go to
boil the water. So it depends on how they interpret
such questions.

Now, assuming that 90 per cent of the people will
brush their teeth and wash their face first, then using
first-draw sample will not actually reflect the mean
lead concentration used for consumption during the day,
if 90 per cent of them will wash first instead of using
the first-drawn sample for boiling.

A. Yesterday, I read this report. I read the preliminary
results.

I see it in this way. First of all, they don't just
look at the housing estates. It is about Total Water
Management. Here, we are focusing on the socioeconomic
class of the PRH estates. So, if you have something
very broad, targeting at the entire population, then
first of all I would like to say that it will be
different.

Let me talk about the previous study carried out in

-906 -
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 54

the UK. It was very detailed. They made sure that the
respondents would be very representative. They hired

a market research firm to specify those to be
interviewed, because they were interested in a very
specific socioeconomic class. Second, my understanding
is that they added three questions to the original
questions in the survey. So the way you put the
questions, it seems that for each household, there was
one representative, and that person was asked a few
questions. So, first of all, it wasn't a fixed
quantity. You need, when you want to identify this
data, you have to be scientific. For example, in 1980,
there was an automatic sample; they could identify the
different factors. For example, a family, there might
be a grandparent, they might think they knew how their
grandchildren behaved but they didn't. For example, if
you're under five, you won't know what your sister is
doing.

So what I am saying is we need some representative
person but that is a subjective impression. I would
think roughly how they would behave, but that seems to
be -- we need something more quantifiable and that is
very difficult.

According to 14C, about 6.5 per cent of households

use first-drawn water for drinking and cooking. That's
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6.5 per cent. Well, depending on the size of the base,
that's quite a lot of people. We are talking about
100-plus estates. I'm just saying, I'm not aware of the
full details. I've seen, for example, what they did in
the UK. We need to be objective and very detailed and
it cannot be a social science survey.

Q. I just want to clarify one point, Prof Lee. The
sampling, the model and sampling are different. So your
sampling protocol and your computational model are two
different things.

A. But they are related. For the design of the vacant flat
sampling, it's because we have this modelling.

Q. Okay. So your sampling protocol, you have five samples,
and you take samples from higher storeys and middle
lower storeys and the lower storeys. So this sampling
protocol, if you look at figure 1 in the table -- I'll
deal with the plumbing volume question later, but your
definition is 20 metres, the plumbing volume. You
define 20 seconds as one pumping volume and when
T equals 20 seconds, it's roughly 10-plus metres. So,
by the third plumbing volume, according to your
calculations, 20 metres has been flushed?

A. You can put it that way.

Q. So, when you take the third sample, according to your

definition, that would be a flushed sample? It's been
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A.

Q.

flushed. The third sample would be a flushed sample?
That's an average flow, but each flat is different.
I am aware. You are using a calculation of 0.26 litres
per second, but the variation is very large. The range
can be very large. I will show you a flow range later.
But let's assume the average is 0.26 litres per second,
so the third sample would be a flushed sample; the
fourth would also be a flushed sample. The fifth would
also be a flushed sample?
Well, roughly, you can put it that way. You can say so.
So if you have a hybrid model, you would take the first
draw sample, you have some flushed samples, and you take
this and add it up, you divide total mass by total
volume and you get a figure. So this is a hybrid model.
It's not a first draw and it's not a flushed sample.
You have first draw plus flush and you calculate
an average. Is that description fair?
You can put it that way.
Okay. Thank you.

I would like to direct you to paragraph 38. In your
paragraph 38 you say:

"(In English) Both the data and CFD results indicate
that lead concentration in most cases drop rapidly
within 30-60 seconds. A flushing time in the order of

0.5-1 minute appears to be adequate for guarding against

-99 -

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 54

risks of lead contamination."

So you are saying, according to your calculations,
30 seconds to 60 seconds is sufficient, if we are
concerned about health. So 30 to 60 seconds is
sufficient; is that correct?

A. I need to qualify that. This refers to -- we have six
estates with significant lead contamination. That might
not apply to them. But generally speaking, you can get
a significant drop after flushing 30 to 60 seconds.

That is correct.

Q. In paragraph 2 you say that the WSD suggests that there
should be a flushing of one to two minutes.

So do you think that this advice applies, by this
flushing one or two minutes?

A. Well, the longer you flush, the probability is that
whatever lead would be flushed away. But my personal
view is that one to two minutes is quite a long time, so
I feel, based on the laboratory tests and calculations,
for the three estate groups, aside from those with
significant contamination, it seems that, given our
recent data, half a minute to one minute is sufficient
and it would be safer if you flushed for longer than one
minute, and three minutes would be even safer.

Q. I would like to take a look at your sampling protocol,

just the protocol.
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Just now, you mentioned some literature dealing with

the first-draw sample. This morning, I recall your

evidence, we asked why did you want to take 30 to

60 millilitres in your first-draw sample? Your answer

was there were some constraints and reasons; we cannot

always get the first draw.

So I would like to direct you to the literature,

we take 1 litre in the first draw, why 1 litre is so

important: because when you calculate the flat

why

concentration, you have to use total volume. So in your

first draw, should you take 1 litre or 250 cc, that

would affect the flat concentration. That would affect

the building concentration figures as well.

So I want to take you to the first-draw sampling

protocols. Please refer to Cl19.1, page 14620. Let's

look at 14618 first. This is the fourth witness from

the WSD, C19.6, page 14618.

If you turn to page 14619, we have -- you have seen

this before?
A. Yes.
Q. Let's take a look at page 14620, the first two

paragraphs:

"(In English) Water samples are obtained after the

water at the building has stagnated for at least six

hours."
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(Chinese spoken) ... first draw.

"(In English) This no-flow period allows time for
uniform corrosion processes to occur and for metals to,
theoretically, reach peak concentrations in the water.
After the stagnation, a first-draw sample is taken from
an interior faucet (kitchen or bathroom) in a one-litre
bottle. A one-litre bottle is used to try to capture
the largest practical volume representative of contact
of the water with the plumbing system."

So this makes it very clear. That is, if the
purpose is to get the first draw, the sampling
volume should be 1 litre; do you agree?

A. We are aware of this guideline, and it's not just the
Lead and Copper Rule. It's the first-draw 1 litre; we
are aware of this.

Q. I will take you to another question and ask you why you
would depart from this rule. So let's now take a look
at page 14587.

In paragraph G, " (In English) How do I collect lead
and copper tap water samples?"

"-- Always collect a 1-litre sample in one container
only (eg do not split the sample between two
containers).

-— Always collect a first-draw sample from a tap

where the water has stood in the pipes for at least six
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hours (eg, no flushing, showering, et cetera). However,
make sure it is a tap that is used regularly, and not an
abandoned or infrequently used tap."

So that makes it very clear as well that if your
purpose is to collect first-draw, then you need to
collect 1 litre, so I want to ask you, Prof Lee, do you
have any literature where, when you say for the first
draw, 250 cc is sufficient?

A. Well, first of all, whether it's sufficient or not
depends on a few factors. You cannot take too small
a sample. It is not representative. Second, it depends
on your measurement instruments, how much volume you
need. You need a minimum volume.

So our understanding is that 250 cc, or from
a measurement perspective, even 50 millilitres is
sufficient. But as you said, the first draw, we want
a larger volume, to be more representative. We don't
want too small a sample.

But as I said this morning, we have also conducted
independent sampling. We have time and resource
constraints. We needed to be very efficient and
conclude our sampling in a limited time. So we had to
balance different factors and we designed the
five-sample test, because initially, in Hong Kong, there

was nobody in Hong Kong who was aware of these things,
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and in November, we had a discussion, should it be first
draw, would that be representative, or should we take

a fully flushed sample? There was no data to indicate
either way.

So I felt that the first step was that we needed
sufficient data -- if there were extreme changes over
time, we needed to adapt because ultimately we wanted to
investigate this issue. So we tried to strike
a balance. There were many constraints, like time,
et cetera. Then we talked to a few persons, including
Prof Fawell. He is very familiar with such matters. He
also regarded it as okay. We need to design in such
a way that we won't be missing out on their high
concentrations. At first, we would like to make it
three minutes, five samples over three minutes, then we
will have missed out a lot.

What I want to say is that we have designed for such
samples because we would like to capture the variations
of lead concentration with time. We started with
nothing. Of course, if we can start with 1 litre, it
would be most ideal.

Q. Most ideal with 1 litre?
A. Yes. But for the five samples within the design, we can
still, as indicated by the tables here, reflect the

1 litre first-draw sample. So it's sort of, well, you
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deduct it. It is still scientifically sound. Say the
conditions do not allow me to get 1 litre, then what we
are doing here comes very close to a scientific
estimate. I agree, had it been 1 litre throughout, it
would be best, but then there are other things to be
considered.

Therefore, I can just give you the reply as I have
made.

Q. Thank you, Prof Lee.

Just now, you have said there were constraints --
time constraints, resource constraints -- so you decided
against 1 litre and you opted for 250 mL.

Let's go to page 169, or V/169. There are some
photographs here. Please take a look at the photograph
marked (c), Prof Lee. We see some containers. For the
one nearest to the sink, we have the larger one, 250 mL?

A. Correct.

Q. For those with the blue caps, they are 50 mL containers?

A. Yes.

Q. I want to know if you would like to get 1 litre of
water, it would have been simple. You just replace the
containers by a l-litre container. How come you are
saying there were time constraints and resource
constraints?

A. When we organised the sampling team, we were actually
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sending out six teams at the same time. We need to
disinfect a lot of things, so we have the protocol. We
also believe that this is an investigation. We believe
that we can achieve the purpose; therefore, we take the
most efficient method. Of course, for the 1-litre
requirement, that's for the purpose of standardisation,
but here we are talking about an investigation,

a preliminary investigation, limited by resources.

I believe that we have already achieved the purpose.
Yes, you are right, perhaps we could have wasted

a little bit more money and we could have got 1-litre
bottles, and then for five samples, five 1l-litre
bottles. Then, for 1 litre, in fact we will be using
little of it.

So, all in all, yes, we haven't fully followed the
guideline of using 1 litre, but we believe that we can
fully meet the purposes of the investigation.

Q. Yes, all right. We have got an answer from you.

I think you would agree with me that had we used the
l1-litre bottle, then the denominator would be larger.

Let me go back to your table. Page 173.1 in
bundle V1. If we have 1 litre of the first draw, you
try to predict what the results would be like?

A. Yes.

Q. Take Ching Ho as an example. That is the very last
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entry on this page, with 0.01 being one of the values.
250 mL at T equals to zero, then the wvalue is 0.011;
correct?

A. Right.

Q. So you haven't really got 1 litre of water, but you are
saying that it would have been 0.010; had you got
1 litre, the concentration would have dropped slightly;
correct?

A. Correct.

Q. So, if you rely on this data and if you use 1 litre to
input into your formula, then there will be a huge
impact on your flat concentration, because the
denominator is larger?

A. It could have been larger or smaller. It could have
been increasing or decreasing.

Q. Yes. I am just trying to cite an example. In other
words, if you are using 1 litre then it will affect the
flat concentration?

A. Yes, it will affect the flat concentration. But then
the definition is slightly different. We have
definitions. This 1is because we want to have some
indicators to tell us which buildings have a different
lead concentration, by comparison. Of course, there
would have been slightly different conclusions, but

I think the general conclusion would not be much
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different.

DR WONG: All right.

Day 54

CHAIRMAN: I want to ask a question here. When you took the

samples, when T is zero seconds, of course I understand

you turn on a tap and you collect 250 mL of water.

Then, after collecting the 250 mL of water, how much

time did it take? Did you have a stop watch, like you

spent five seconds to collect 250 mL, and then another

15 seconds, so when you reach 20 seconds, you have the

second sample, or whether it is an interval of
20 seconds?

A. Well, at zero, we press the stop watch. When it is

filled, then that's it. So the water tap is on all the

time and then when it is 20 seconds, then we fill the

second bottle.

DR WONG: Prof Lee, we have tried to look up the literature.

There is no literature to support that a first-draw

sample should be 250 mL?
CHAIRMAN: You mean, there's no literature?
DR WONG: No one has used this one.

A. It is the first time.

DR WONG: TIf you want to have first-draw sample, would it be

250 mL?

A. I'm not sure. If you try to look up the literature,

could have found it, but I don't think it is that
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relevant. We are here talking about an investigation.

As long as we can achieve our purpose, Prof Fawell and

I can have a word, and it appears that it is feasible.
If you talk about whether it can be found anywhere in
the literature, I suspect there is, in relation to

250 mL.

First draw flushed samples and then stagnation, a basket
of it. Yes, I agree there is 250 mL. But then if you
talk about first draw as the basis of tests, seldom

would they use 250 mL independently.

CHAIRMAN: But there isn't such a rule. Do we have such

rules for experiments? Unless you have already drawn up
a standard asking anybody to follow, otherwise you
cannot design anything for your experiment and it's
based on your needs, the time and money available, and
then you will design different protocol. Are you saying
it must be the case for any experiments, innovation and
technology, right?

Please carry on.

DR WONG: Prof Lee, if we talk about 250 mL, for this

A.

volume, we are talking about the first volume of the
water pipe. It is very close to the water tap. So, for
the first-draw result, it will very much affect the
water quality near to the tap-?

250, sorry -- maybe we can go to appendix II, figure 1.
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Yes, you may say so, for the first 5 metres or first 5
to 10 metres of water within the chain.

Q. We now know that there is lead contamination within the
pipework, but it is not homogeneous. So if you only got
the first 250 mL, it cannot reflect the sporadic lead
contamination?

CHAIRMAN: Say it again?

DR WONG: It is difficult to reflect the sporadic
contamination within the water pipe if you only get
250 mL?

A. Yes. We have said that there are sporadic and random
elements in all the units. But you can see that at 80
seconds, you have fully sampled it. So, for first draw,
it means that that's the first-draw sample after
stagnation, that we can capture the overall lead
concentration. We only have five samples. We believe
that to a very large extent we are able to capture the
picture, because however you see it, it is consistent,
and it is consistently generally with the WSD data,
generally speaking consistent, though there are also
some fundamental differences.

Of course, it is not perfect, but again, as far as
our objectives are concerned, I believe that we have met
our purpose.

Q. On this point, I want to ask my last question. For
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first draw, whether it is 1 litre or 250 mL, the sample

volume will have an impact on the mass of the lead?

If

you get more, then of course the mass will be different?

Yes, it will be affected.

Next, I want to say that for the first draw, you have
decided on 250 mL. For the second sample, after

20 seconds, after the water has run for 20 seconds you
get the second sample and it is 50 mL.

My question is, 50 mL, why is it? Why not 250 mL?
Well, there were resource constraints, and the
laboratory used 50 mL bottles, but each laboratory is
different. Our lab, we felt 50 millilitres was
sufficient, and we felt 50 millilitres wasn't too
little. We had to use the resources on hand, and we
felt that could satisfy our objective. We are talking
about water quantities. There were 129 flats. We had
to take -- let's take a look at the "total" figure.
There were 600-plus samples. So there were resource
constraints, time and resources efficiency; all these
factors were in play.

So the interval is 20 seconds. Why did you choose
20-second intervals? Any reason for that?

Well, originally it was three minutes. But it was
fortunate that we didn't take three-minute intervals

because that we didn't take three-minute intervals
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because we wouldn't be able to capture the high
concentration. We subsequently agreed with the chemists
and our colleagues. We felt that after discussion, we
have a total of five samples and if the end point was at
three minutes, that was a very large interval. So that
might not be able to capture a concentration of first
flush.

So why did we choose 20 seconds? Because when you
turn on a tap, it's about 20 seconds by the time you
turn it on and collect the sample. But 80 seconds, we
felt that that was reasonable, and it seemed to be able
to capture the data. As I said this morning, we had
wanted to take two samples originally, but each
laboratory, they have other work, there were time and
resource constraints, so we felt we should take these
samples.

So 20 seconds, you can say it was an iteration and
we could comply with the protocol, and in vacant flats
we had some experience and we wanted to get a more
accurate measurement. We could get some ten samples.
But we couldn't get ten samples; it was gquite
labour-intensive.

So that's how we got the 20 seconds. We wanted to
capture the first sample concentration, and we also

wanted to measure the change. So we had to balance the
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different factors and then it seemed to work out.

Q. Okay. Prof Lee, you said the sampling protocol was
designed for this event and it was an innovative
procedure; it was designed from scratch?

A. Yes, you can say so. There weren't too many choices to
get this outcome.

Q. So the outcome that you wanted was to capture the
highest lead concentration; right?

A. And the change.

Q. So this design, this sample, wasn't to capture the
average, the normal, the daily consumption average; you
wanted to capture the maximum and the change? That was
the objective of your sampling protocol?

A. Well, put it this way. If you don't know the maximum,
then you don't know the average. If you just focus on
the first sample, with a high concentration, then you
can estimate the average. You have a benchmark,

a reference value.

Q. So, when you designed this sampling protocol, the
purpose was to get the maximum, and you could deduce the
average from that?

CHAIRMAN: Could you put your question again? I don't
follow your question.

DR WONG: You designed the sampling protocol. The objective

was to capture the maximum. And I agree with you, 1if
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you don't get the maximum, you won't know the average.
But this sampling protocol or this sampling method -- we
cannot identify the average using this sampling method?

A. I don't fully agree. We can estimate the average if we
know the consumption pattern. It's an educated
estimation. If you want to know the daily consumption,
it would involve an elaborate, detailed household
automatic monitoring. I can only put it that way.

Q. I would like to return to the 50-millilitre issue. So,
after collecting 50 millilitres, you said this morning
18 samples were tested in the laboratories -- did you
test 50-millilitre samples?

A. Well, usually, we collect the 200 samples and we hand it
over to the Government Laboratory and we test the 50.
That's first draw.

Q. But if you collect 50 millilitres, you won't give them
to the government chemist?

A. We have a QA. For every building, our lot sample would
be 250 millilitres. The labs have this procedure. They
have an internal QC procedure. Every 20 samples, they
would have to collect a larger sample where you can do
the testing, and usually we would have to cross-check
and we would take a larger sample.

Q. So at T 20, 30 or 40, you have a control sample that

would be 250 millilitres?
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A.

MR

Usually, it's less. T 80, the last sample, would be
larger. Yes, yes, you can put it that way. So T equals
80 -- so internally, I want to say internally we have
a QA process, and the last sample in each building, we
would check that, and that's the way it's done.

I can respond in writing. So, out of the 18
samples, aside from the first draw, there were other
samples as well. But a lot of them were first draw.
Can you give me some time and I can respond in writing.
I can give you a detailed answer. I can recall that we
did first draw --

SHIEH: We might not need a written response. Page 164,

point number 3.

DR WONG: I would like to ask, except for the fifth sample,

if you wanted to do a QA/QC, if you just take

50 millilitres, for the second, third and fourth sample,
how would you exercise quality control and quality
assurance?

Well, the quality control, you would split the

250 millilitres into two samples.

You can split the 250, I understand you can do that for
the first draw, and for the fifth sample you can also do
QA/QC. But in the second, third and fourth, if you just
take 50 millilitres, how did you exercise QA/QC? Did

you do that?
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A. Of course we did for the first sample. These are
accredited laboratories. You can cross-check. It's
almost sacred to them. You can take a look at page 166.
We have two different laboratories and their figures
match. So, when you accredit the measurement, then you
wouldn't do QA for each sample. It's like doing QA for
a certain equipment. I need check the sample.

So your question was how do you do QA for
a 50-millilitre sample? I would say during the whole
process there is a QA/QC. I wouldn't do another QA/QC
in the middle. The laboratory may need to be
accredited. They have to do a lot of QA/QC. That's my
understanding. So, the current lab, they are the
authority.

Q. So my understanding is that if you do QA/QC,

50 millilitres is insufficient; you need

100 millilitres. If you take 50 millilitres and use it
on a machine, it would use it all up; you need at least
100 millilitres, are you aware of that?

A. Yes. On page 166, aside from the lab QA/QC, we
cross—-checked between the two labs. When we did 18, if
you look at the range, from 0.01 --

CHAIRMAN: I think the government labs would know this
stuff.

DR WONG: I just want to clarify --
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CHAIRMAN: Our government labs are state-of-the-art. So, if
you were attacking the government labs, you would be
questioning your own samples.

DR WONG: I am not questioning the government's samples.
I'm just asking, if you do QA/QC --

CHAIRMAN: Well, he said that they didn't do it because the
government labs already have QA/QC.

DR WONG: I Jjust want to clarify that.

CHAIRMAN: Okay.

DR WONG: I would like to take you to table 7 of your
statement, page 162.

This one is a test done on three vacant flats; yes?

Let's take a look. Un Chau Estate, in the morning, the
entry is T equals 0.017. 30 seconds later, it was 0.01.

A. Yes.

Q. 60 seconds, it was less than 0.0025. Then all the way,
it was less than 0.0025. Then, in the afternoon, the
same day, at 2 o'clock, entry, it was 0.005. So the
whole day it was less than 0.0025.

So after flushing in the first 30 seconds --
CHAIRMAN: So "Entry", was that after you entered the flat?
A. Yes.

DR WONG: So I'm talking about after entering the flat. So
we have the column "Meter" and then "Entry". For

convenience sake, I will be referring to "Entry". If
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you look at the date, 12 December 2015, for this flat,
if you have flushed for 30 seconds, then throughout the
day, up to 2 o'clock in the afternoon, when you get the
water samples, it is still below 0.0025; am I right?

A. Yes.

Q. All right. Then let's take a look at five days later,
the 17th. Five days later, you went back to get the
samples. 0.002, when T is zero, and then less than
0.002, then back to 0.004, and then all the way less
than 0.002.

Professor, this is a vacant flat, in other words not
much used throughout the day.

CHAIRMAN: After flushing it for 30 minutes?

DR WONG: No, 30 seconds. Sorry, I made a mistake. After
flushing for 30 seconds, the lead content in the water
is low. So if the purpose is to get a representative
sample, that is the water used during daily life, then
the flushed sample is more representative?

CHAIRMAN: I think we have discussed this matter for a long
time. It depends on your usage pattern. We haven't got
an average here. If you flush it for a long time, then
it is no different from getting it at the boundary
point. Then you may as well get the sample at the
boundary point; am I right? Say throughout the day the

entire building turns on the tap and flushes it all the
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time, then there is no difference. Then you don't need
to go inside the building; you just go to the boundary
point. When there's lead, then there's lead; when there
is no lead, there's no lead, full stop. No need for any
testing. Do you understand my point?

DR WONG: Yes, Chairman, I understand your point. I fully
understand what you mean.

CHAIRMAN: So at the meter, it means it passes the down-feed
and it goes to a larger pipe, and from the meter to the
entry it has passed the meter room. My understanding is
that that's the place where we have the largest number
of joints, tees and elbows. Then at the entry you get
the sample. Basically, you can find out the
contamination from the down pipe through the meter room,
where there are so many tees and joints and then up to
the entry. Once inside the flat, there are much fewer
tees and joints.

So Prof Lee's recommendations are as follows. First
of all, flushing for 0.5 to 1 minute, it can
significantly reduce the lead. If possible, say for
example, if you say that you don't want to be so
intrusive, go inside the flats to dismantle so many
fittings -- well, what we need to do is to dismantle the
meter room. Then we can significantly reduce the lead

concentration.
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I want to know what's the purpose of asking so many
questions. All of them have been written in the report.

DR WONG: Understood. I just want to clarify with the
professor. I don't want to be talking about different
things. This is because, for the design of the model of
the professor -- that's about getting the maximum
concentration.

CHAIRMAN: I think from the beginning Prof Lee has made it
clear, he would like to get the first-draw sample, and
then the variation with time. For the three flats or
apartments, we look at the computational fluid dynamics.
We want to know about the leaching rates. We want to
know whether they come out from the joints and tees.

I think it's the purpose. So what else, what other
questions do we need?

DR WONG: Mr Chairman, I want to bring out this point. When
we look at the three vacant flats after flushing for 30
seconds or 60 seconds, and when we get the sample again,
the water quality i1s indeed very representative of the
average daily consumption.

CHAIRMAN: Let's not talk about whether there is consumption
or not. The figures are the figures and the figures are
the measurements. As to how you interpret the figures,
it's your business. Whether it is the average

consumption, it depends. It depends on the users,
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whether the user would like to drink in the morning or
not. I think it is difficult to tell. It is very
difficult to tell. We haven't got an average. It
differs from one household to another.

DR WONG: Mr Chairman, if I may --

CHAIRMAN: Now, if you say that in the afternoon, after it
has been fully flushed, if this concentration has been
significantly reduced, I accept it. If you want to make
this point, then there's no need for you to ask so many
questions. I'm not preventing you from asking
questions, but a lot of things are self-explanatory and
there's no need to ask.

DR WONG: Understood, Mr Chairman.

Prof Lee, for the five samples, for the first one,
it is 250 mL; the second one, 50 mL; the third, 50,
fourth, 50, fifth, 50, and then the total mass divided
by total volume. The total mass divided by total
volume; right?

What I want to say is that for the weight, when we
arrive at the average flat concentration, for the last
four samples, the weight is less than the first one?

A. Yes, you may say So.

Q. However, after you have flushed it for 30 seconds or 60
seconds, then the concentration is lower. If your

protocol is to find out about the average consumption,
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then the weight should be given more to the latter
samples?

CHAIRMAN: That goes back to the earlier issue, so please
move on to the next question.

DR WONG: Yes.

CHAIRMAN: Why don't we have a ten-minute break. You try to
think of new questions.

(4.09 pm)

(A short adjournment)

(4.24 pm)

DR WONG: Chairman, I still have one or two questions
regarding table 7.

Prof Lee, just now I directed you to table 7.

Table 7 is about vacant flats. It is not related to
drinking habits, but in table 7 we can see the first
draw, the transient effect, impact on water quality is
very minimal. It's only 30 seconds. It's a vacant
flat.

A. Yes.

Q. So if we match this with your sampling protocol,
250 millilitres in the first draw, and the other four
samples are 50 millilitres, so your model indicates that
250 mL, that impact has a larger impact on flat
concentration?

A. Yes, correct, the weight is more.
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Q.

And there's a contradiction with the data that we can
observe in table 77
Well, in the vacant flat, we had a detailed look at the
time frame. It was vacant so it was convenient for us
to work in. Nobody lived there. I understand what you
are driving at. You are saying that the 50-millilitre
should carry the same weight, and you are saying that it
is more representative.
Yes. Do you agree with that?
Well, we discussed just now -- we felt that these
samples, from the data that we get from these samples,
we can estimate the first draw concentration. I do
think we should measure that, but scientifically
I personally feel it's okay. It's fairly reasonable.
It's fairly accurate. You can estimate the first draw.
Regarding the 80 seconds and you draw five samples
and you get an average concentration -- can we assign
different weights to it? Yes, we can. But why do we do
that? We divide total mass by total volume. That is
the direct measurement. We don't need to make
assumptions. You would have to make a lot of
assumptions. So the flat concentration is based on
direct measurement, and this is just one measure. It is
not absolute. Because of our sampling protocol, we get

an average flat concentration. That's all I can say.
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I understand what you are driving at. You are
saying if I didn't do that, if I took 250, 100, 100,
100, I might have a different flat concentration.

I agree. I agree.

Q. There's no particular reason why it can't be 250, 250,
250 or --

CHAIRMAN: Well, you cannot please everybody. You can do
250, you say it is not accurate, and the next day you
would say we should do 500; where does it end?

DR WONG: That's all I mean.

CHAIRMAN: If that's all you mean, then you shouldn't waste
time. Then what's the point? So if today you do a
250-mL sample, tomorrow you can do a 260, and the day
after you can do a 270, so then when would I satisfy
counsel's --

DR WONG: I'm not trying to harass the witness or waste
time. I just want to tell Prof Lee that if the weight
could reflect the present value of water quality, then
30 seconds could be assigned to the first draw, then
further along the line it would reflect a flushed
average, so then you should assign different weights.
If you just average --

CHAIRMAN: Well, you don't have to ask him. It depends on
how you take the average.

A. I agree. I agree.
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CHAIRMAN: If you prefer T equals 1 minute and T equals
2 minutes, then the average will be different.

DR WONG: It is not related to the minute.

CHAIRMAN: Well, the concentration you measure is different.
So the concentration is different and when you average
it, it's different; am I right?

DR WONG: Chairman, I want to say that --

CHAIRMAN: I know. The issue is Prof Lee is trying to
capture -- I'm repeating the concentration and the time
difference, the relationship. So he designed it such
that the gap would be smaller and you would be able to
capture more data and you would see how the variation
changes. That's it.

So it depends on resources. If you have a lot of
manpower, you can take samples every 10 seconds. If you
have a lot of resources in your lab, you can do that.
Then you get a more accurate figure. Then your graph
looks better. It's the same. It's like our O Level and
A Level, it's the same. You can do as many integrals as
you like. You can smooth out your curve. That's it.

DR WONG: I was trying to focus on weight.

CHAIRMAN: I totally understand. Your sampling protocol,
your experiment, your methods -- it also depends on your
assumptions.

MR SHIEH: Mr Wong is working under the WSD assumptions, and
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he needs to insist that the weight should be assigned to

the later samples. It's matter of habit.

CHAIRMAN: First of all, it's a matter of habit. Second,

depends on what your objective is. That's most
important.

The issue is you say, "I want a general water

quality, a general picture", then you flush. You can,

it

at the entry point, take a sample there, and you might

say that the whole estate, these people aren't very
particular, everybody won't consume water, they won't

boil water for the whole day; they all take showers,

brush their teeth and wash their faces and taking

a first flush, first draw, is not representative of

their water consumption habits and also it is not

an average of lead levels.

It must be the case, but of course it is impossible

for us to do that. There are so many citizens in

Hong Kong. We must find method which we think that

generally can be a representative picture.

So Prof Lee thinks that this can be done through

this method. Tomorrow, you can come up with another

one. Am I right?

For the WSD, the method is such that you don't even

have a planned schedule. When you are available,

you go

there, you flush it for between two and five minutes and
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you come up with the water quality. If you say that
this one is not scientific, then yours is even more
unscientific.

DR WONG: I will move on to that later, Mr Chairman.

I would like to clarify this point. My assumption is
not built on individual habits. For table 7, it doesn't
follow the habits. It is about vacant flats. So habits
do not come into the picture. So whether you boil the
water first thing in the morning or whether you brush
your teeth first thing in the morning is beside the
point.

CHAIRMAN: I understand fully what the report is about and
what you want to ask about and the purpose of your
questions. If your experts are saying that this is
wrong, something else is right, then why don't you put
a question directly to Prof Lee, that is tell him what
your own experts say should be right and listen to
Prof Lee's comments?

DR WONG: Yes, I will.

Prof Lee, if our objective is to get
a representative sample, that is about the general
quality of the water, and then looking at table 7, the
transient value of the first draw sample, then the
protocol should be such that the weight attached to the

first-draw sample should not be great. On the other
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hand, it should have been smaller. Do you agree?

A. Take Kwai Luen as an example.

Q. Yes.

A. For Kwai Luen Estate, for the first-draw sample taken on
12 December, it was 0.026, and then after 30 seconds,
0.007, then followed by very small amounts. Then 0.011,
at the end.

We are interested in the variation, the change. Of
course, this is a vacant flat. It is not the typical
sampling of five samples. The flat concentration here
would be a borderline case.

I think what you mean is that we should have given
more weight to the latter samples.

Q. Yes, indeed. This is what I mean.

A. For adults, I would agree with you, and other measures
would have been possible. However, just now, we talk
about the first-draw 1 litre, and we talk about the
weekly intake, and they would not be affected.

For the weekly lead intake for infants, basically,
it will depend on the first two figures. If we talk
about the first-draw 1 litre, for such users there won't
be a change in the impact. For adults, we are told that
14 per cent of them will use the first draw for drinking
and cooking. The first-draw 1 litre will be

representative. This is because if you look at figure 1
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in our report, by 80 seconds it will be 20 litres, so
the amount will be huge.

So if you talk about being representative, you say
that first-draw 1 litre is representative. As to the
representative average lead concentration, it depends on
the consumption pattern.

Take the UK data. In Hong Kong, it may not be
accurate. For adults in the UK, 14 per cent of them
will use first-draw water for cooking and drinking, so
the risk is 0.14 multiplied by intake.

Of course, there will be a lot of assumptions. In
the UK, at least they are very scientific. So they
measured, for two weeks, 100 households, two full weeks.
So it would not be dependent on the details of five
samples.

Q. Prof Lee, I would like to talk about the sample size.
You have a revised table 5. Page 173.17.

For this table, it is a comparison, "WSD/HD". So
the samples from the Water Supplies Department -- the
number of samples, 1,325. 8 per cent of them have
excess lead, 106. For the HKUST, number of samples,
108; right?

Number of first-draw samples with excess lead, 51;
right? And then you have the number of flats with

excess lead, that's the flat concentration. So for
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first-draw, you use the first 250 mL.

My question is, of course we are aware of the time
and resource constraints. The WSD is fully aware of
this. You are comparing 1,325 samples and 108 samples.
The sample size differs. Would you say that the
comparison is not accurate?

A. Well, even for the samples of the WSD, if I remember
correctly, I think it is only 4 per cent out of the
thousand. Then it wasn't a planned sampling. Say maybe
at 3 pm they took the samples and then it was fully
flushed, so they didn't have a target. Of course, we
are talking about the general quality. We have already
discussed this aspect. But for us, our target is very
clear. We want to get the maximum lead exposure and
resources are of course limited. But then the
characteristic of our schedule is that we go to each
building, and we have upper, medium and lower floors,
and there's a special reason. We selected randomly, not
selected by the Housing Department for us.

Against this background, if it is found that the
housing estate is fine, then to me it will be
representative enough. Within the constraints of
resources, I think this already gives us a lot of
information which a general sampling cannot.

As to whether it is representative, I would say that
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the findings are consistent with our understanding, and
I haven't put it down here but for the concerned owners,
for those that have identified exceedances, they are
consistent with ours. So even though the data is
limited, we believe that it is representative, to

a certain extent, because we have got samples from each
and every building.

Q. For Choi Fook Estate, for the last entry, number of
buildings 3, number of samples taken by WSD, 92; number
of samples with excess lead, 13, 14.1 per cent. That's
the findings from the WSD.

A. Yes.

Q. HKUST, number of samples, nine. Number of first-draw
samples, zero. Number of excess lead, zero. Please
explain why this is the case?

A. I will reverse it. There may be a number of reasons.
For Choi Fook Estate, I have some comments. Please give
me a moment.

In passing, let me say this. Even when it is
a matter of fully flushed, the outcome would not be as
good as ours. For Choi Tak, 14 per cent; Tung Wui,
another figure. From the fully flushed samples for
Choi Fook, it's more serious. It appears that they have
more cases of exceedance than Tung Wui. However, if we

look at the first-draw samples for Tung Wui, it is 83
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against zero. It is very obvious.

There are many reasons. In summer, the temperature
may be different. There are many reasons. So I would
say there would be many reasons. Temperature would be
different. I think what you are saying is that even for
fully flushed, there are certain samples, it may
indicate that there is a problem.

Let me take a look. Choi Fook Estate. Thank you
for your question. Let's look at this together. For
Choi Fook Estate, we haven't got the data --

COMMISSIONER LAI: Professor, can we see it in this way:
when we talk about sampling, unless you cover each and
every flat, of course we get the outcome. Whenever we
have sampling, then of course you have it present in
some and it will be absent in others. Here we can see
that not all the soldered joints are leaded, so there is
bound to be the result that you find lead in some and
you don't find lead in others.

We can also see that if there was no leaded solder,
we had done a lot of tests in the past when we had
different jointing methods, so at any time when you turn
on a tap, there's no lead. That's very clear. And here
we have -- we don't know which unit had used leaded
solder, so there would be some circumstances where they

can identify lead and some don't have lead. That's
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because you chose these flats at random.

So some will have lead, some won't; some will have
more, some will have less. But most important is if you
have lead, then using different methodologies, whether
you use WSD or the professor's methodology, you would
detect lead. If there's no lead, there's no lead. If
there is lead present, you would detect it with
different methodology. There might be no lead in
Choi Fook Estate, and it's just a matter of detecting it
through different methodologies.

My view is that our water consumption habits are
different. Do we accept WSD's explanation? Do we flush
the water first before consuming it? Is that the only
method? Or is it the public's expectation that at any
time I turn on a tap, the water has to comply with
standards, it has to be potable? Why do some people who
live in estates say they need to flush two to five
minutes before you consume the water, whereas in other
estates they can turn on the tap at any time and there's
no problem.

So which standard do we accept? This is our
thinking. So in this sampling, we cannot get the same
results. If you conducted 1,325 samples, is that the
pass rate? It doesn't mean that 108 don't live up to

standard. It's just the check, to cross-check with the
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DR

WSD, and if we use a different methodology, to check
again, to see if we have the same scenario. We cannot
expect the professor to do 1,325 samples.

So this is something we need to think about. Or
should we struggle on sampling methodologies or results?
I'm not sure if the professor agrees.

I would like to add that if you look at Choi Fook
Estate, there were 13 excessive lead cases, and 11 them
were between 10 and 19. There were two units that
exceeded 30. But between 10 and 19 -- so the 11 out of
the 13 had just exceeded the standard. They had just
crossed the threshold. So there is some randomness
attached to these results.

WONG: Thank you for pointing that out. I just want to
point out one possibility, as Mr Lai has urged us to
consider, would the sample size affect these outcomes?
You have only taken nine samples in the UST study. Was
it because of sample size, you had a smaller size and

you couldn't capture all the --

COMMISSIONER LAI: So, even if they took 92 samples, they

DR

A.

wouldn't get the same results?

WONG: Would it be for the sample size being too small,
just nine samples?

As we said, we had time and resource constraints. In

each building, I took samples of three or six flats, but
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in each building there are 800 flats. There are 800
flats, and how many would be sufficient? Even five or
ten is not sufficient?

I understand your concern, but I can only say that
the outcomes are quite uniform. They are quite
reasonable. And even based on this investigation, the
lead intake, it matches the WSD results.

Q. It matches.

I would like to ask a question about plumbing
volume. Plumbing volume you say -- you use 20 metres as
a plumbing volume. Roughly, 20 metres.

A. This is a rough figure. It's 20 or 30 metres, the
plumbing volume.

Q. And we know that the WSD has done some research and at
the roof tank, the water quality -- the focus of the
research was to find out if the roof tank and the sump
tank was not contaminated.

If we don't know that, and if we want to test the
inside plumbing at the connection points, we don't have
to flush through the inside service. We can take
a sample at the connection point.

So if we want to take water samples, and the water

runs through the internal plumbing system, then in

general we take the plumbing volume -- it is not just
from the horizontal section. We should take —-- it
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should have run through the whole plumbing system. This
is a special case; we already identified the source, and
we took a sample from that section, and you define the
plumbing volume from that.

But if we didn't know, let's say there were other
hazards and I wanted to know, in the internal plumbing
system, were there other contaminants, so if I want to
take a plumbing volume of an internal system, then
I shouldn't just take that one horizontal part; I should
take from end to end, from one connection point to the
roof and all the way down to the sump tank and through
the different households. The water would have to run
through the whole system once. Do you agree?

A. Yes. That's definitely the case. The plumbing
volume is a volume for which stagnation ceases to have
an effect. That means overnight it won't have
an impact. That's what the plumbing volume is. And if
you want to be comprehensive, then as you say, we have
to go through the whole system. But in this context, it
complies with the plumbing volume definition, because
there's no problem with the whole system. There's just
a problem occurring from the down pipe onwards. And
there's no impact whether there's stagnation or not.

Now, if my understanding is correct, that's what

plumbing volume attempts to do. In other countries,
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different systems, this wouldn't be very large. It's
slightly different.

So I think you need to strike a balance. You need
to comply with the guidelines, and it's the volume for
which stagnation ceases to have an effect. So that is
based on WSD data. But it seems reasonable.

Q. But if we didn't have WSD data, and if you wanted to
check plumbing volume, you wouldn't just take that one
section?

A. That's hard to say, if your whole system is
contaminated.

Q. Okay. If we use the 0.26 litres per second flow, the
flow rate, in your research on public rental housing, if
we were to take water from the connection point, and
I wanted to take plumbing volume for the whole internal
service from the connection point, then two or three
minutes is definitely not enough?

A. It's not enough.

Q. How long do you think it would take?

A. Well, it depends. If you start from the north
boundary -- it also depends on definition. From the
north boundary to the pumping room, it's very large.
You have to estimate the pump room volume. It would
depend on flow rate. It would depend on the volume.

Then it has to go up. It has to also depend on the roof
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tank volume. It would probably take hours, probably.
If you want to look at the whole system, it would
probably take hours.

Q. So if you want to take a sample from the connection
point, you would have to flush for hours-?

A. Not necessarily hours. It wouldn't be minutes.

DR WONG: Could I move on to the next topic tomorrow
morning?

CHAIRMAN: 9.30 we will continue. So, WSD, do you have
experts?

DR WONG: Yes.

CHAIRMAN: When will you issue the expert report?

DR WONG: Our understanding, we would like to complete all
expert witnesses this week, and we are striving to --
perhaps Prof Ho Kin Chung could comment in the witness
box. So we could have --

CHAIRMAN: But we need to read your report.

In that case, I won't allow it.

DR WONG: Can I answer you tomorrow?

CHAIRMAN: No. Your preliminary report, it was
available -- you promised it before the holidays.

DR WONG: Prof Ho was also on vacation.

CHAIRMAN: Prof Lee, you can leave now.

DR WONG: Prof Ho Kin Chung, he took vacation on Friday.

CHATIRMAN: I know. You only have one expert. I want your
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final report. When will you file your final report?

DR WONG: Can I answer you tomorrow?

CHAIRMAN: No. You need to file it tomorrow. This Inquiry,
everybody has been waiting for everybody else to file
their reports before they file reports. All of the
reports are reactive. You are drafting reports on the
basis of what other people have written. You were aware
of the issues in advance. Your preliminary report --
allow me to be blunt -- it was only few paragraphs.
There was no substance in it.

DR WONG: Well, Chairman, I have heard chairman's opinion.

CHAIRMAN: If you don't file your report tomorrow, I won't
allow you to file it, and I also won't allow your
witness to stand in the witness box. If you have to
file, you have to do to do so before 5 o'clock tomorrow.
Thank you.

(5.01 pm)

(The hearing adjourned until 9.30 am the following day)
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