BAKEGHEERAEZEY 201642 H 16 H

201642 H 16 H

£ 9 B 34 KIGHCE

i N

KRR RNFREN ~ 5T (R 58 A B Al RSP R R R - Ry S
A ARBEKEGHEERELZEG

TS B 2R AT~ PR SEAE A Al R SR MR KRR - FH R
RS - REBEKBEER

FRESRE RN e S R R > A &~ R E SR AED
BRI - RERHE 2R i AR ERAE Lee Pui

Yi ~ Chong So Nga J Lui Hui Ping

] JHfi 5 2R AR Bl R B A KRBl > P R (SRR SR B P A
B AREEFEZEY

MOE B BEED > AP LT EEEN TS - AR PR TR (&
&) AIRAE

RN EAD > BN BEAITER - ARAEEARS
g~ HEARAE (i

AT VESE RERAD > AHAVATEAITT NS > AREFERRZEFIR

AL

AT EREIT R = SR - AR I KRR R A H

KA IS S B R NS A R TEIE (FEREA

B EARRIREE TAER 2 G BAY ~ /AR EEE (W3 RTFE A

B) ) BEEEEEMR

1= 5 A S R

- RR o FEIK -

E ke

[ 0 B IR B BB /R E figure 1 > Mg v149 (i & B - vi49 >
figure 1 - WBEELE] - AR EFHEVU-HFPEERGEIE - Bl{fa T a0
TR (g > HERLTACETE 20 SRR - (RK 2 i R EERE - M

Transcript by DTI Corporation Asia, Limited



BKGHEREHAELREEY 201652 H 16 H

flushing BEAE B » IEIELE ?

4 o
S D=7

DERIREEEE o Rl T RE0U A FUMEREE . . .
bBEIR R F VU R R fi

AR o R

DT FHMU T second BERFHE > flushing WH{EMEEVER &M 20

K o I BRUEIENS ?

SRER =¥ N S R
220 2K o

: 50 3k o

PIEfR 0 20 -

P20 R WE o IE IR 0 T (R

D&M o (&0 o IH{RME{E horizontal pipe {& length F{% 2 MR -

fR{R A 20 SKIRGETIR - B4 (& plumbing volume > {RELA 20 5K
MRS T WO 7

D S AUNEE > R BRI (E B A S E L > R (R

bR v o {1 S SRR o D (A e {8 28 A T (R A (8 5 SR 20 ORI 2
R R

DA HEIGRERREIE = > BIRERE] T TR R IE o wEE(E

horizontal pipe HPEL4E flush WE—I RN ; —IK - TFIELE ©

P RERZ AR - R DA R o (R e
DA MHE R E] T AN R R NE o R B U - ORI o 22 IE

% 40 SRUEI > DEIENS ?

Transcript by DTI Corporation Asia, Limited



BKGHEREHAELREEY

Pk RS AIER UK DD ?
gk MR R T -

ko BHFERE O e

PRIARERE T FHA 60 -

& o

D EIAEE VU(E draw BEEREEE -

ff o

PRLAERE B RV 2E0K -

. {% °

DT SR 80 WREFERUE o A F I AR g -

Pk
P EEE R - - A AR {E bumping volume » BESE Y I
I ] 2

©EJLARE o | DA G

IO A I B T b ]

R -

DA P ORIE W (8 B > AR RIS 173.2 -
D17, ..

1173.2 ¢

4 o

b Bl R Y B WA (A T W AS PR N S IR R, o (R e

attach MRS o

R R R

Transcript by DTI Corporation Asia, Limited

201642 H 16 H

B R e R

FE 5% (% A/ V1B {18 e 5



BKGHEREHAELREEY 201652 H 16 H

R 173.2 ffE -

itk

] M EREREE (K7 ) ZEUf i - A e {1 B A =] (R e B e

o2 (Fk? ) &t FMESL o Z (R? ) % e

i 2 (RR? ) 2 -

ZikoBmoBe

i A2 O ? ) ZeM{E (= (R ? D) &A% - 40 RIS 920 ME{E AL - 920 -

ZELOR?)IE 2 OR? )R e 2 (FR?) 1R & -

M2 C? ) R 2 Cik? ) 48> 920 HEfRE -

ERKIR o R0 9200 fRoe

. il flow rate 269 FLEI{RME{E average flow rate ZEIEZLMEL -

Ei ke

[ ¢ B4 FTLAEBEEEE approximate FESE figure 1 WHEMBE -

Eifkofhe

R 0 B8 —ms/K5E 0.005 5 88 "Is/K 0.005; E=mKs/K 0.007--IE(% »
0.006 o

E ke

[ 0 4 > IRBEREISEVUKEK > T 540 60 FOUERFf > 0.0027 1 -

E ke

s 027 .

Transcript by DTI Corporation Asia, Limited



BKGHEREHAELREEY 201652 H 16 H

fi : Sorry > 0.027 ¢ Sorry > 0.027 - BEI{&NE(# 5k = e 47 25 i 5 -
E itk ko

i - g > WEAE T A0 60 > WE{E B EME(EE EEHE &L E| down pipe >
%k ? Bl A B 40 >k > BIAE&KIEN. horizontal pipe MiE -

% EA DASE e EE 0 KR UK - -1 B e g /e 5% - R tEEL > Btk
ot i etk ab % translation < [HAHE [ =814 three
dimensional ML -

] 2 0E > 1E > I f& e

% 1 NAMW trappings X o FTDLENAIRBITESL figure 1 {4 —{E 174
FEMERE conceptual @ BIHMESMEEE - HEAEG--EW5E--E40
SLBIUE(E 7S +{E second > 0.027 » %Kz down pipe g ? KA L
& > TTEEFR(RME(E horizontal o (A RMaME(E--H . .. (FERE)
twists and turns - Bl & If B system > & FH F % I

recirculation e

Bl{xah—H particle - AJREGEWE S - O RO - Fir DAYE (&
T H--H{AE interpret » SERA AR R--E{H AR > Bk
Hlh > EIEMRTE(E supply chain o BI{HE AUeEEFEFRIR down
pipe > HI{&A > H{AHK assumption FR{REH LAFTEREEE > wL (R IH
FEREAR A BT M -

Fir DA - -3 EE H (E 3 5 - BAREEFRMEYE(E supply chain {# 20
meter > IHMHE --figure 1 42— {E4i ¥ {4 translational K}
interpretation ' [HEGAEERELE WEIE(4 translational W >
R with all IEMW] bends » HEHFE —Hr flow particle FPHIE
IﬁJ o

Bl& 5 A Ry 7K - — R RE {5 W e (& /K S AT BB AN EE A & > e[S
EUE (4% 7K SR R I [ 20 5 > O [ MR . 5 — — f — {1 0 1 1O ] O A1 B A 5 > I
ETTLUERTFZRA - ik 60 PAERE] - 41 > ENEHFERFLEEEA
BH—E--HEEREH—E randomness M4fE > turbulence » 28
AR picked up Wiflil particle Il particle HJREA BEEDIRE -
M B U {5 2% picked up & o A7 AR Z 3 W B2 5% wi - - He bt B2 5% i
ToxiE - BaE Ao E#ET g -

SIS

Transcript by DTI Corporation Asia, Limited


https://www.google.com.hk/search?biw=659&bih=243&q=conceptual&spell=1&sa=X&ved=0ahUKEwis3uyy5PvKAhUW2mMKHahQBboQvwUIFygA

BKGHEREHAELREEY 201652 H 16 H

P HEEAR--E -

CHH > BIH > BB R ARRE o 4 0 559 —{ observation EL{AM

RN LL 902 /E B—{E I+ » B WL T F (R IEEB K - e )F
THRIETEBE 7K » B FOF RIS e /K 5B I 0 i 1 {1 iy > o ]
effect » (REK ? R BB GEETERFE UK K » AREEIE 0.027 -

BIZEEHE IR flush IF » — (R0 DA EME(E result - Bl{RaEUIRE
fR B HeE N O {E & A con B contribute to leached of lead

into water » fR flush i —Hi 2 » (RAKABE] » (50K 2

DERE H A RS > BIA AW outliers > EEAINE MY AL I — (&

outliers » Bl #F LT (i & -~ B fh— ROV (47 & (B 5 » —
L i8S -

F R B EZE--F 2 WS outliers o BI{AAIR

e -

R R

CE{EFRAF 2% outliers
R R R

CEMERIE R -

DRI --HEE > BIAEIR(EME - $iah(h 0 flush K— - T EHA

& (A - Bl & ARl - QG MRFTHE —-(EEE L lead
condemnation > BI&ICHEMHEEREE - @EAEFEN > HEH0E--
Bz & FmAR o BIEGE B EY BRI > St & --Bl{f4 flush sample
TN AEEE > BHERAR - - Femt i 22 & B A R B2 L RS BHE AT - Bll{5 A8 &
BMEEAS > BEAE  HEAEESE  HEAEEEHE  HEEE
{4 maximum exposure - BJ{&MHE--1E > Bl&. ..

D EIREREE o BlARIRE EIREE > 1B{R maximum exposure > K[EE

RIEE

IUE’UEOUE’UEO
PAF o FREE S —(E Y PR RS T (E topic e FBHE—{E - BR{E van

Chung ° Bl{&¥f EMiE > Yan Chung »

O IR

Transcript by DTI Corporation Asia, Limited



BKGHEREHAELREEY 201652 H 16 H

DN

: 2403 ¢

SR

D UE{E flow rate FRAH/D/D > 146 BE o
C ke

:All right» flow rate 40/ - FE—E /K14 0.003 5 B /K(&4

YFEZF 0 THVTE -

PR

A1l right 2 E=B8/KEtEE] 0.012 5 FEPURE /K% KB 0.008 25 FL

KK X E#ZE > 0.030

: HE Prof Lee {REIEERS » HE® "G HAAZEW(E £ lushed

sample » HEH o] DLBEZE]MH{E lead leached into water
5 EEEE ? (B HHE LPHRIH B o

= =

B/ - - R E LA EE - H{%3K interpretation

Fr38 flushed sample » R E {55 K (B 7K M B0 - B K (I 7K W
flushed WA A7 ° Hl{4 maximum flow > FEIE(ARUEN] » BI{&IE
% minimum flow o Bl{&FFfE fully flushed sample °

D ARUE(EFER TG minimum flow B fRAME % . . .

LW (5 > e (] - - D {18 BT {5 — - e {18 I - B {181 ER %y sl i 25 BB 21 K

M eI R IE (E -

5 RIEE HBIEIA -
Y

L R variation 1Y I -

o (5 o B HUEE IR flow - % o IRAINE £1ow -

" RAIEE flow o

Transcript by DTI Corporation Asia, Limited



BKEHEIEHAEZRR

g

201642 H 16 H

A

DR R EBEEE 0 Prof Fawell A —E » M&{E{f expert report °
paragraph 25-

1 250 250
D v/ 98 0 v/98 > [EMHEEIHEE > EEE -
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“There is currently no universal accepted method
for sampling lead in drinking water; the appropriate
method depends on the particular purpose for which
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“"The Guidelines do not attempt to define minimum
desirable concentrations for chemicals in drinking

water.”
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“Guideline values are derived for many chemical
constituents of drinking-water. A guideline value
normally represents the concentration of a constituent
that does not result in any significant risk to health

over a lifetime of consumption.”
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WERIEH maximum > HEFEHH{E mean » FEEHI{E average over
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“For non-microbiological sampling, all fittings
should be removed and faucets cleaned then flushed for
2 min to 3 min(to constant temperature)before samples
are collected.”
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“all fittings should be removed and faucets cleaned
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“The International Standards Organization Standard
(IS0 -5667) on sampling techniques of drinking water
from treatment works and pipe distribution 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
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TIE - KB AEEEE o FREhtE o (E R (R R A IR E BRI R E o RI{R A0

TR UESE B Rt{feE faucets ' MZE(hiE%E --depending on--5—
GIEIRE

“Depending on the objectives of the monitoring
programme, 1t should be decided whether samples are

required from faucets.”

FR{E TN M@ P “For non-microbiological sampling.” o

Faucets 552X -
o4 A
FE  MEHEL general quality of water B ?

F4e4 : Chairman (EEE A general-- general quality of
water » Wg—EXERA 4L -

T EEAERIE B --investigate g— & i /K&K H@IE — & H
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7Kg 9
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W B R T8 R I L S
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A A nlER > HE 6.1 [H 6.4 #FAFE 0 Bifk flushing Bi#E -~
WA F REFANE point 5§ flush BAME flush Bl depends on {R{E
objective o
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% % flush o [ K (& A BB HERIRME H A (i general
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quality > FET A NSEERE general quality BEEE > fRAAE—
EEZE > P(HRZE flush o MRWBAIGEE --H o —(EZEFHEEE T
&+ FIHE S50 preliminary report AMEHFYE - RIRAE —(H
MAEACKEN - IRBENSED A FHEEFE R ER general
quality BfEE - IE{(EFERE - KREBAEIRIE general quality
{43 flush Bf o

FJE B 0 exactly  IEFEER » fRUIE general quality BEEENE
TR 0 RPK ? FFEHEE o flush B > KA {RIE £lush ME{E (% -- 788
& i e WA 8] - - FR B B 3 — E (%l maximum > (K% depends on M (i
stagnation il period LEAH LM » /R AT DL/ [EEETE ~ /R 7] LS {E
P ~ {RE] DA+ T {E$#PH - Depending on {#l period > Mf{R{EFr
5 maximum concentrations §t depend on {RM{ sampling
Bf protocol (RBIEEER{L - MEIENE L 7

A {E P RE MH R A > O SRRES o B X E AR - - E i+
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AN ARE KL S » BRIEN odd one out > WHHEFEE water
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BEEBLREENE > L 2 AEHE X AHKIREE flush Hi{# system
S B KRR Z R - WEIR flush 2% BEOKIRE S —E
A o BIRIT S 8 125 50 A Btk - (RBK 7 4705 % -

oA g g B e

RIS —EEBEE - AW NEEEE AR G IE - B E G —E =
£lush UeMfy7K > 281% 5 22 o] DLA BRAHEEUE 2 A 0y ARG 2 mT AR SR 15 3k
It o 0 7K AE {5 O B 2% TR (v — TG O £ o] B % Bl K 7T DA 2 &2
IE -

HE LIS R R R B2 B WK AT 2 EHTE o Eim R
LT B () sampling » £lush WE 2 1% » S BB (E K &0 F7 =508 -
BB (% 2 et 52 A HER 57 BEE GRED (A mH A A g - B AR UE (B B o] DA —
{EAEAENE 2 M ANER RIS 5 > R BB A BE R ~ S5 - B MR By DL i v
EF IR KOG > O [ ] Pl P A R B T > (BB B E A B 2 & A& 0T DU
FIEEKAE -

H it DA R 255 e W R S 7K DB % 4 R B ] > AR A 0 Dt i 5 4 o (] 7K
TR RO S R o R D AR AR o AR AT FT DA (R 2 ] —
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e R AE o (% (T {0 W 1% ] /K M o el B 1 /KR /T 55 > (] UG 21 -
IEF G — {1l (% 55 A0 — (& R g6 2%

EEH LREFHREFEE  RIEFEFFHEELEE sample » {& 0] LB EL
result RIE[E o JREIRE HATEE » # sample Hif4# sample » K
BB — {1 - - TR — ([l KL K E AL - (A W3R A e (4 2 815 08E
Y RHIBR ] Z5 f50 KEE XF f] PERL B > 75 I B (% > 5 IR TE - B A% L O iy IR BT o
Fir DA U IR result 558 & A IR 5 EE5 0 B 3R > UE AR J i 0 2 <7

RIARUE B % - A K E&L L FRE - BIREE LV > i
Nk FEE Hi 3 1% 52 32 7K 5 B WA (i8R 5 = > siEh & — RRFK MK - % ARED
£lush We 2K o W — (I (K T I e % 2 - — 2 e it 380 R 432 2 Vg — {1l /K B I
fiit - (EEN LT IFRE -

Toed  REA - HFEHHRIEERE - B CMREKEE > ket iR
He 78S 2L B H AR — B DAVRER (7 S (8 BROK 2 2 > Wi /K BE BR B
IR ARIEFE = £lush > 0] DUFZe 2 55 i RREKA » We a3t 5 C(E

WSD WERF % > WE{E H AR A o IRt AME(E water treatment
U i > N B (% {3 ol A i -

[ ¢ A RARIH AR R L SE » IH{f representative sampling--sample
PLEZ % . . .

W4 - LM EEL & -
ERE .. AEMEHE -
TS ek i
FJ& : stagnation X #F -
RO T AR IR SRS -

F I AR AR AR A RS 0 B —{# sampling method #1747 5 >
HRE EZ (% minimal °

FAE I EER AR SMEE first draw  FHREHIER » %
H{E transient B nature » T LAAIRIRES . . .

ERFE  IRMRE IR EE - Veld — A KBEEL stance » AIRIRIH AR
Frad > WRIREEE B RI(REE 1 > stagnation PRI /K 2 M E 12
WL o WTRRUH A AR -
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ToeE R SE I - - A LUEET . ..
LR IR BRI R AR - K. ..

TIeE B B BCEIRERTHER > R T - NI E H A
WE - 5 AR5 A 52 ik 7K HE BE 45 L ROEE /K (A 1] DLZe e BA] » (BB AL
WA 8 P B BE K 2187 > (A — AN . .

T - R EHHERAKRE > AVEE inside service Z1& » {RBEH
YRBHEE 1imitations

s &

L - W o HRE KR - -1 PURFE LR AR BKIH 58 5% -
BB A E -

Toed e -
LG A WS H R E S AR e —(E R

oA - MA(E LRSS — 1 - SR E R E > REEREZE - KK
BB a5 A E] connection point - IRM/KLFEZF > 778 -
r—EEE - A Z1% > RWE{E building Z1& - Wa{E 7K HE B 5 2
/KA R A P - R D9 S — ([ R

IRl i =B -- R AEEAR R > MERAKLBEZR A
& W Y 7K B R 4T 28 s B PR By > 7 ] DAl P8 R R il (st (B R (52 38
kg - KB ERRL - EHEMBEAE A =L - HAZ -

Fohedg t0E - WHEE. ..

G RIER R - BRTE M -

o FEER - R
EoORMEE > REBIREME  RNAEREHMGEEMWE - “If the

quality of the water as supplied to premises is to be
checked. "WE{EFE B {&M4{E lot boundary “If the quality of
the water as supplied to premises” Bl {4 Mg {E lot
boundary ® “is to be checked, then the faucets should
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[

be cleaned and flushed at a uniform rate for 2 min to
3 min or longer if necessary to achieve constant

temperature” o

M B B2 2 constant temperature » [/ {R constant
temperature {RELHIH %54 supplied KA WIS IR A H W) 7K 5L
at different temperature ° fAff DABI{4 T B 15 5t 1E (5 F 58 o vl
&l A -

LB .

: Bl& N Bl H 914 check the quality of water as supplied °

AT AIE 20 & R [ R - ol PEE PR 52 2 —{E 4F general picture » 4
£ 6.4.1 % apply > BIMAEIKEEE] statement -

‘% # apply e

! fH{&( constant temperature {HERIE » FTMFEEEH » R AIRHE

purpose E[E] » /R purpose {4 check the quality of the
water as supplied FrDA{E. ..

%t B FEEE -

T5ed - HE chairman WHAVEEMRAERE T DRI E --HI{HRFH

PRARSEE IENE > R PG 1538 H -

TR - AEEGIERME - LEEE (W o 208 2 BRSO

M o Pl 5= H 48 HE  IRAEHIZEE general quality of {RME{EK -
R either W4HH{E boundary--lot boundary Mi/E take » X EH
fR £lush > {RAEJ LA £lush P& #EPH - —{E#EPH © £lush B EEED
& AF R A A 1y /K I Bz 05 > fRUEFEEF take fE sample > BR X {%
general quality of {i{fl water supply °

B vic S~ ]

T ARDK ? NABIRBEUE—(E enquiry @ IB{R--FKB{E focus IEf4 on

{fl general quality of water supplied o T3 (55 AV
EAff inside service Z1%& » IEANZE R BHEEMEM Lead » [E] 01
KE RS LB 2E -
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FoAE B B A - SRR SRR T -

[

PHIZ > HI IR

“the quality of water as supplied to the premises
to be checked» then the faucets should be cleaned and

1l

flushed at a uniform rate for 2 min to 3 min.’

e 1 22 RE A1 78 I B A5 B R U {5l water quality as supplied to
the premises>all right - FHIEHBEE] {H plumbing volume >
WIS XA 2 =778 » B KARE DI ] connection
point » DAMENE ? F7 0] gE > R B R plumbing volume #B%E 2 (& §#
all right o ALl when JEE{EZ#ES > “If the quality of the
water as supplied to premises is to be checked” - {#
premises EFFHfEFLIE O] GEHHMZEEE at the connection point e
{#l premises {45 individual house B ¥ flat » /REEEZE ?

PR {E A R Pk A% 0 premises #i lot boundary © BRI T H

it e --f1{& Intuitively I3F{4--=(4 lot boundary: ...

CHRAURE(E . . .
DL HRIE R --TE{4 distribution system UE{H - Blif&. . .

PEARAIIRIE(E premises (5fi#FE lot boundary Bi5Fh 0 HEME=

ST ERIEEE > B -

R R R R

" PAEE flushing » §E (4 for investigation purpose * {|

iff A T {8 PN B ALK A 5 i 22 =40 88 > SREIRG - e AEWEEK - 1E
{%4¥%E connection point BE/K » #i{4 for investigation » Hif&
HEWEHE RNEEHR particles carry through of f{f
running water o IEEELE ?

e BV ORAR - - fifl ] RE (R e > KRR > B (R --Bll & - 1E -

DR AE-—(E RS 0 M 2 to 3 minute { flushing - ff{

premises HEFLIE—E(5IEME - -HIA R EIE[EEE contexts > IE—
TE14F51{fl connection point » IE—FE{4%5§ lot boundary » {K[d
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EEE ?

FRE - PREEHIRE R E R T > B -

S U I A

EFE ¢ IR A A] DA g i BE R e A R Y

T - Okay > HEWMEELFEE > sOcsEME(E - —4& “If the

quality of the water as supplied to premises is to be
checked” > {fl premises FEIE—E 4 --AJE context IE—FH
--E—EHfE:E—TE(% lot boundary °

T B EURMERREE B> 8K > LAREE?

ToeE 6. 4.1 HMRBR R HIZ R E: > 6.4.1° " If the quality

of the water as supplied to premises is to be checked” »
BB —E W context » HMy context W~ =73 #EE - (IR E
HIE(EH context » {ii]l premises 77 B[ fE(4+5 1ot boundary ° /R[]
I [E] B 2

TR B ERAREE ?

TRE R B

PRIMRIRTTIERE - BRIk s . . .
PRI EE > fARDR 2

D ...--IE{# regulation {4 applicable to Fi - K EKRIE(EIE
&5 5 BMARIEZ B R F LB B E N - BEAEYE(E guideline -
A DAYR adapt to local 1FN > BI{&RMHEE -

Fr AR & -- Bl % premises WEGFH MU GED single
house » BE{{R--B[{4 premises is very general--general
EEIEF IR o BAZEA - - B AKREEEEEEZHE lot boundary--
% (&% S A lot boundary Wi -
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[ -

W Bl % - - B R IE (E (5 — (8 47 - - BT A —(E4F general WEJH
AUBL AR EE TR £1ush & SERT (% - < SR H R K H R K (A supply
K > BEARIREL system BEK o Bl fAFROETEL % & (A0 -

Okay * 5 o BCEBAIREE S5 — 03X - ZEIX > A W HERE R N K E
(SRR - 4 B — -2 R 5l €19.6 B 145935 C19.6 F 14593
B B — (R PRER - FRBEEE chief chemist Mi{E fourth
witness statement » BI{&IRBEHE(E prelim $E 7 BHHE. . .

ko R R R IRIBEE > (R
Do BR Pk £ 4K B FEVE R A I preliminary opinion -
ko R

P ER A R IRt ER e SLE] - 2B [FIHEH A > BRE SIS K  UE

{73 S5 F7 B e VR 2 i 2

b A A R AR S o A

t Okay ° #f » 14593 » {REf I quideline WAME - BRIRIIZEA > W (&

AFEL—H column JHIEWHE > A “Guideline” > {EFLEE -

“The maximum acceptable concentration” - f{BE H
“MAC” » “for lead in drinking water is 0.010mg” » E
HFeWO] 10 microgramper litere “It is recommended that
faucets be flushed before water is taken for analysis

or consumption.”

e 8 L (B (8 5 5 - P& (R 6 N EE{E . . .

FIF ¢ URMEEEF SRR ? VR (E guideline DRI -

T4t Guideline » (ko (4o (4

TR R

T WEWIREEE MMEM. . .

T - BEly 4SS 0 recommended > recommendation o
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Fi4 : Recommendation ’ {4’ no higher than that: {4 o

FFE ¢ M no higher than that » B read I W A K - ABIIHE
BAARIHE - (ARBK 2

T4 &tk ko B 1k ko BIMR(ESE recommend 415 /K M {E
JK'EE F5—{# maximum acceptable concentration EizL » {E

#t recommend » YERIRER T 7L FALK reach FWE—{E/KEE - THR
-—{E¥t recommend {# faucets F{3E flushed

EfE C UE{H general quality of water MY » W77 R » Pz
20 AFBR 7 PR Ry W1 SR R Eh BRI s R UE A o

o4 A

FE WHEIRE test {fl general quality Bk flush i by all means
flush o

o TR

T T EY o IRt BRaEE o
oA R - BER O KES

LT ¢ RIS E R B 2% > N R SR & 25 R AT BE S A (E i > 93
IREE O R - REE— > I E

oA - N BB EEETE

ERE RO EAEEEE RS general quality of water Bi{4ZE flush
UEE > Femt ot 5L - - TR mth Ao nfp FEIEE A R BEZ o ZERARANENINGE » B2 -

TAeg B REREREEFE > MGsEOR. ..
EFE - BEEEERE - RBFIER

E5e4 iR AR > BIREE AR benchmark (%58 % 7
{1+ {8 il e — 1 -

T ke
F e - BRI B(ADR reach F({E benchmark o 215 52l [ - - g — {1
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exercise ...
T - S 2

T4 BB — 1 exercise r ZHIEH TEHFEG A K({E general
quality > ...

LG R -

T4 L BET G R -

LJE R -

FE L EHA flushed samples ©

LR ¢ uE o R o EEREZ > 2EANLHREEIREZ -

TS Okay » 15 » IR ok ] DUEE & I HF (]

L ¢ RIS B ot 5 B i e e HL

Eoed T EE o Efk. .

LR HE - HER?

TSed s AR - B&. ..

ERE (ke

E4 L -—HEAREFE clarify — T 0 AR BRMAREIEA —FEHE
7 BAREEF M 2E capture {f maximum lead concentration

ff effect  ZABEHI(E benchmark FHEHEE 10 Flve R
benchmark o ¥t . . .

LR AT A B 5 A S 2
E5e4 T AERATER . ..

TR - BEEREEE(E - -2 E5E A R EE M maximum F (% 0 (E 5 o (E
benchmark > 17 A4 -

TSk - ATRE R PR e R - N R IR DL 3 (- - N R« .
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FiE  IR{E maximum--maximum depends--I1FAF & ° depends on
fifll sampling protocol » fREEE—4F ~ BENEH ~ = H - &=
TPO/NEE ~ S (EVINE > ] maximum skiEHEE - fRBLERER A] DL
] —— [ ] oy I A5 A5 DEE 850 2% [T WE — {8l T 727 il & 2% i benchmark -

FoE r o BEHEREE--F--FR - £F 0 (REEGE HE R
B & (& M & 5t 2 it seems that B i1 x 7 b Db
cross-purposes ° [N &. ..

ETE TG 7 - - R EE SR - 4 S IR B > BHST PRI
Y15 general quality of water 10 micrograms per liter
fully flushed o Z#EEME accepted - NBEIHMITEZ —2 >
AR IR R E --H 4% investigate » W4l inside service
B > 2% lead HIENf effects on {fl water quality @ Fi
FLMVE —1{& sampling protocol

MR EERF E] - B2 20 ~ 40 ~ 60 BEEE » HAEEEEFL A LA capture
F) o 1y K AR B e 2 & B (R R BB 2 0 BEBE B 1y lead
concentration {4BiEElE decline s — 8 2 (B ELEFH = {HENr
Femi i 2% 300 #0 X 4F - &L UFRIERT - SLEABEE -

R F G A o R E I BR R H(E computational fluid
dynamic Bf modelling & H] LLES 2yl (A B AL HAMEE Lleach
W > R TR -

T T VEEIRSE 2T R o FoME— A R o B0 T — 0 2 i
gt (% 56 0 R B o ] ([ modelling {32 £ # maximum Kf
measurement » A% FHMH{EBLEF flat concentration @ FHEf
building concentration > ABEELESSH > FEEE(E flat
HHEVE(E building fFIEFRF & M EEIEAE - WA —E logical
gap WHE > Bl G2 E > BAeETTZ P L maximum {F
amount » ZR{&HE NEEL > VE(EIRTE 2 STRIE - Wi{E CFD model
SEEATRRE » PR {E R REVE - B0 T - - W1 SR FOE B A ] B8 F ik IE 5
It 2% [ R -

LRSI FHWE — il sampling protocol @ ER{FEEA#E f1lat
concentration > FR{E # building concentration - iR {F

benchmark & ME{E > 78 1% 5 &E UE (8 8 AL 0 5 15 o 0] BE UE & i (& 2
fg LR TTREA{E logical thought WRE > UE{EFE. . .

EE & & ERE > WUIRIRMUKEZ R R ARG - DRIE4F - -0k
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B - [N AM22 Prof Lee M --1{EIB &SRB -—1E 10 2B (&
reference [E{4 2 determine X EIE —(H {4 affected Ef
estate » 51—l unaffected f estate

Fo4 0E S IE - IE -

EFE

EAARN#E%R determine FEAIRBIFEEEMH R AR - BEIEAEI lead Uk
BEEHE > factually (REEFEEHE > B A&AHZ - RAKFF
HFEE - IREEFEIRMEN result » (RBHEE R T B 5T 4 00F 1 i E0 1A
RS > R H O ARIERBEE political responsibilities o

Toed £ EME > in fact WEkfh—MHEAEM —H - K/ Prof

[

Fawell #3AH #ERANE sampling protocol {47 --Hf —(FE
recommendation » {4 {E sampling protocol » B ... (FE R

B WHRE o W E (R TS g Tk

AT DAER G AR AR R > (R B FRE H R0E— i > B UE(E - - 28w > BN
WE{E model AMAIEM components * Bl sampling volume - B
WA ~ B size o REFZ » BMRNSRIBI /KB ZSE ride on
{REE research all right » 8 benefit from {i{f research -
REFIRVE(E sampling Hi{E protocol E&EAFNZEIZEMH ? MR
BB E - e — T HIRES T Dl ?

PR E R BIAE H AL > [ sampling HI{RA —(E 2 BIRIER G - 5t

HEEB > Bl{%(E sampling ZEE|F B objectives » 2 FH B &
HAE o 2AEEE > B AMARGE H AR > WaUE (& FLrt b6 48— & s gk
sampling » R EBHFKBEEBEFEF - N AT HAME FEELE T
FeiE e 4 - fl{4E best fit for purpose B sampling protocol
B RAERKEELA -

CHHE -
P AEBTEFESEEEEY > RETH > BIGEGTSEEENR -

FiE A KZ variations » fRE—HEHEEE X LIEE - (ADK ? /REL

% generalize ?
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FAE T B RIRB AL GEE > Bl HATEEWREER - EHEK
B 4152 water sampling BEEHEERZERIMAA AT » BAA (EE
REK - B LB G EER B — AR B B—RE—(EE
BEHre%st—1{f sampling protocol o

FRE - IR KR 2 BT

Eh4 e

T IRBREE(EF B drinking water guideline HH > {REKEL(HE
sampling protocol B o fRIK-—{H &7 48 B —(ERE - A
SE|Y] o WE(E (% {8 departure from —{H scientific point -
RBKNFE/RE 8 local circumstances FE—{EH I - IFIELE ?

BEHRFRT AR R IRBEBR A L -- R AEZER 2B AT
N AREHRFHRZE LR

Toeg - R TR R £ E (KR 150 Wi { standard e

FE P 0E(FR 0 AR IS0 FAR AL AR -—{E/R--ISO T Al AEEE—--1S0 &k
2HFREEA > REEALEF—E developed B city  fREIE
MN—REE & ST - RAEHAE beaker ST > MHAEBL ?

Fousk t g AR -
TR BRIERE 2 A g
Fhdk ke

FRE GO Hh TS0 BRI -~ - - -~ I > ok
BT » SR .

Fe4  ho REFHIE -

ERE LB RBR 2

A Frbl--F R AREET . . .

T AREEF > IR -~ (R R > 1EAHNE - HEEZ IR E M T IRKE
= IRMHMY scientists > {RIESE 2 H--EAREH /KEIE % > (R FE
Z K devise —ffi]l plan~ devise —{ffl protocol ~ devise —{f

sampling H® -~ devise —ffl guideline ¥ » W& S FEMA
ANH e
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Foe4g  EEKIER EERMEERE > RMERE--KG relay

message o [EARIH P EGH — 7 SR > B0 Ay s o BT 0
Z KEBI.{E developed country » {EIiff developed Wi{# water
sample protocol for &R ZKME (&M 2 [F 3 F Rl{A Ll o 4028
et a] DAME/ D/ DHERIES 14601 H > 14601 ©

P RBRARAR ARG 19. 6 B . ..
‘{4 > 14601 > 1% o

D ...14601 ¢

:’f%o

114601 5k —1# rationale W4/ > all right » BI{&NAHE(E A F &

WA E rationale T - (ERLETEMR formula I » & MAC {E
level il > all right - ZARERMAG TIBEG EAWHE - siAET
WEIE{E % based on —{E W sk & {F > on the basis{Ef4 consume
0.6 1itre per day, average daily water consumption

for a two-year-old children. All righto

DALl right o #F - BREZRZMEER R bold U > {REE—HE -

R R

UE FEAE ¥t & A UF % & Wi (] maximum > M {# acceptable
concentration® EHEEWE for analytical sampling ik
BiF flushing to get rid of {f system AEA(E standing

water o {RHEEE|0E ?

“In order to minimize exposure to lead introduced
into drinking water from plumbing systems, it is also
recommended that only the cold water supply be used,
after an appropriate period of flushing to rid the
system of standing water, for analytical sampling,

drinking, beverage preparation and cooking.”
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EF  REMERTERNBESH#KE - RIFEH ?

E5eAE  ARE(R -

LG - R ARE R - BB o RUK 2 FrAREEEE IR quote W {RIBIFERE

[

A
=

HFEMH quote -

DR R (R o KRR 7

D RAE L E R (RS 0 IREE[EEYE—{# sampling protocol HfIZ

K ? FEIR AR Ry Ve (B 15 3 & i & A& - AR BIE KA lead
pipes ?

DEIR ARG AR - - R AW S AR > BIR(E(R average--HI{A

cumulative > Bl{4 lead B impact cumulative » BI{&IHATLL--
RAE cumulate ffi{k average concentration e

BHFEeE H IR ERIEE] - REEATEH mean concentration
Bl{4 mean concentration EEMGREEH(4E lead intake »
Bif%E H ot s e e (E point o B{&EE--Fr A2 A IREE £lush MEFE >
HERMEAXE > BRIR--HBIR-- ARG T H > /R (% flush
— [ BMGRIE G- A W - -SSR A RS > A1 distortion &M
MBI sampling #YAT--sampling FiMiEGEA{E £1ush 5 57§
Fr LBl R m B L H Y > BlfREE £flush Wh5L > 2812 L B 0K

stagnation e

AT DLIR B UE 2] A E W 5 & > Blf4 appropriate period of
flushing > even i sampling &ifl » NEFBE{E 5 998 > Bl{&
It — — &0 — - B & mi o B {5 5 47 88 -

At DAFR 5o e {8 JE RSt R 22 &0 8 SF > B3R R n] DA 5% - Bll{&[E
{R&E short term consumption WEMYES ASE agree » HI{&TTL1ES
I [ 72 e {6 B -

Okay » HAEM —MR({E preliminary report ATHRLEEE]3EE[E
SHUE (3L - R4 % preliminary report BERF(E » (RUEFERFA
THtgeEINE A ~ BN ~ New Zealand?

T - R EFRBESRIA—E4 fundamental WEEHEF - B{ARI[E --[E--
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BRI R /FHRIK—ME > Prof Fawell » gifh--HI{A EZESLaE 28 (E K
R AG Z A AR [F 8 P - - — (5 B A R L (D~ 22— - BRE (R [
R o FiT LAWE (8 B RS 7T sh BEE B 5 A 2% > B IEEE recall UB(H
--Ue(E > 772 UeE -

0 4 - ZHRRERIGES N EE N DO{AERIIZEKR - New

Zealand ~ Australia |6 Japan °
Z kB e
i © (EEEES benchmark WZEEIE24(H developed country e
ko re

[+ B 0 /K IR R it > W FRE WA pledge —{H B[R maximum 1imit -
BB # %7 flushed samples - TE{E{RIBE Fi& 7

LR HE AR E M E - E e

fe I o e e B {1 55 DU oy s8N R - [EER AR IIEE R ~ BN ~ New
Zealand ~ Japan #\{4#E flushed samples B » MHIE(E. . .

R WEZE test 2 ? {E{E general quality of water » (RBRIF ?
Fu4 {2 0 general quality of water  f& e

L ¢ HOELTT FHEE o UEh

E TR o (BRUIRISTEC e - REAT > AR ATECHEE o H A (E
AR5 £lush > Z/%F stagnate Blfa =38 %] —(#50E > 2
", ..

[« 0E > WEflE /T k0 o e ST -
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A -

= —{# litrelm -

U DRRy HOE TR R A — (BN o (REREF ?
R R
o B L 1 H AR ST £1lush Hr st

R R (R

R ILE stagnate > AR A HAEFHT -

0 > B gOH - - THOE (B3 (% exactly U sampling BEADH 0 - 5

THRIH A -

DUE > M AE (Rt HASHE G o B OARRE B S (R first draw

UL e

EGIEE R ? {E{h stagnate WE 2 1% 5L - - AR o
‘B4t flush WE A8 1% > 5 stagnatellfi o IH A7 DUE BLIE % 5L

% first draw W -

: Wi {E stagnation period WEI[E WEWH - Bl f& /K —— 2 40 2wt (&

sampling {REP A DAGEFR /[EETEAT £lush A > J\(E@EEEIE
I $2E g > MR FR MO first draw first draw in the morning

so—— R By B 6 0B 2 I oF JE s B E -

E > IE{E minor point &% » [N &{R{E first preliminary report
WERLEE H AR A first drawl > HATLIAIRER N AEEISR - Bk
ot -

ko R R A EESE- -5 HEEE -
DArug > WHR{E preliminary report SERHEISSEIM > MH{H RS E
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fif : Professor, we will be asking you a few questions in
English. I am guessing that you probably won't
require translation, but if you require it, please do
put on the headphones.

& ! That is okay.

L - WEIRE R AREN > FEHIREAAER?

M/NH I represent China State, one of the four main

contractors.

- Yes, sure.

- I would like to ask you a few guestions about the

first-draw sample that I think was touched upon
yesterday in some of the questioning from Mr Wong. We
established yesterday that the first-draw sample

volume 1is 250 millilitres.

That we can see from page V/149, figure 1, which
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we have referred to quite a number of times. Figure
1, first-draw sample, 250 millilitres, and that was

after a stagnation period of about six to 12 hours.

- Yes.

:If I may then ask you to go to the task force report
at page 745, you see this is a table of the leaching
test results from Hong Ching House of Kai Ching Estate.

: Yes.

:If you go to items H33 and H33A, you see there's a
description, "Tap at kitchen (mixer) (copper alloy)"
and "Tap at kitchen part 2 (swan neck (copper alloy)".
I understand that the kitchen tap consists of two
components, ie the mixer and swan neck?

- Yes.

: If you go across the table, you see the immersion water
volume for these two items are 31 millilitres and 89
millilitres. Do you see that?

: Yes. It's 31, vyes.

:31and 89. Inother words, the combined total immersion
volume for the kitchen tap at Hong Ching House is 120
millilitres; do you see that?

: Yes.

31 plus 89.

: Yes.

:If I could just guickly take you to another one, which
is Hung Hei House, at page 772.

2772, yes.

:If we go to items F31 and F31A, again, these are items
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for the "Kitchen tap (mixer)" and "Kitchen tap (swan
neck)", and if you go across the table, you see the
immersion water volume, they are 92 and 70. In other

words, the total of combined immersion water volume

is 162 millilitres; do you see that?

: Yes.

You can take it fromme that I have done the same exercise

for the other two estates, Yuet Ching and Luen Yat,
and the total immersion water volume for those estates
is 151 and 127 millilitres. In other words, the total
tap volume of kitchen taps ranges from between 120

millilitres to 162 millilitres. Do you follow?

: Not quite, actually. In other words, there's a tap

! Yes, the immersion water volume.

: Yes. But I think what they are referring to here is

they are trying to measure the possible lead leached

from the tap, the component itself.

: Correct.

: And hence there's an immersion volume, it that applies.

The tap -- of course it comes in different forms --
but you see, when you turn on a tap, it goes into this
swan shape (demonstrating), so suddenly the water is
before this swan shape. So I don't really see the
point. I think the purpose is slightly different for
this test, because they want to measure the amount of

lead leached from the tap.

Correct. Perhaps we can get a clearer picture if we
then turn to page 663, where they have a diagram

illustrating how they have done the leaching test.

1 663.
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So this not exactly the same component, but we can see,
basically, what they have done for the leaching test,
for the component, the way that they immerse it in water
is by the internal volume, so they have put water inside
the component, not outside. It's 1inside the
component.

- Yes.

:What I amgetting at is that —- so the total water volume
that is contained within a tap, we can see from these
results, ranges from between 120 millilitres to 162
millilitres?

: Yes.

: My question for you is, that's roughly around half to
two-thirds of the first-draw sample volume of 250
millilitres, so bearing in mind the internal kitchen
tap volume, would it be fair to say, in cases where
the highest concentration of lead was found in the
first-draw sample, that a major or at least a
significant source of lead was likely the copper alloy
tap?

: Actually, I don't qgquite understand the guestion,
because -- you see, this, from the picture, from the
swan tap, this swan part (demonstrating) is after the
valve. So once you turn on the tap, then the water
flows out.

: Yes.

: But the water we are interested in is the water that
has been stagnant in the system.

: Yes.

:Which isbefore thevalve. So, inother words, although

the water passes through the swan neck, but it is not
-—- the effect of the swan neck during that five to ten
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seconds 1s probably minimal. You see the physical
picture. You see, this 1is the stagnant water
(indicating water jug), this is the swan, this is the

valve.

: Yes.

: So yes, there is some possible leach, but once you turn

on the tap, then this water has been standing for eight
to 12 hours.

: Yes.

:So it starts to flow out. The time it takes to flow

is probably very small. So I don't quite see this.
That's the first point. The other point is that even
from the WSD report, they also concluded the
contribution of alloys is very small, and if you look
at one of the figures in my report, which is figure

7, 1f I remember correctly -- I think it's figure 7.

Yes, figure 7, the amount of lead deposits they
found in these fittings is very small. I think there

is some tap, but comparatively it is very, very small.

So, in other words, holistically, based on the data
available, the amount of lead that can be leached from
these copper/lead alloy taps probably, I would think,

would be very minimal.

: Yes, but at least the first-draw sample would reflect

the concentration of lead in the components around the

vicinity of the tap; would you not agree?

: Yes, it would be, and that's precisely what the CFD

model can do, because what it is, is really just a tool,
so you think of it as a linear line, and at different
points in the line you impose different sources, lead
sources, and the lead sources can be an elbow, can be

a valve, can be a tap.
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Now, I would suggest that if you impose the lead
sources corresponding to what you measure for these
taps and you go through the calculation, it will give

you very, very minimal differences.

I think, in fact, if I understand your question
correctly, I think -- it has a contribution, certainly,
but it would be relatively small, I think, from all

indications.

We know that from at least out of the 250 millilitres,
at least around 120 to 160 millilitres of that came

from water contained in the tap.

: You see, once you -- I am just trying to figure out
-—- maybe -- my understanding of the tap is very simple,
just a tap and then a swan (demonstrating). A tap is

a tap; right?

P Yes.

: So, when you turn off the valve the night before, which

we asked the residents to do, then this portion is not
in contact with water, this swan (demonstrating) is

not in contact with water.

So, in a way, 1t doesn't quite factor into the
stagnation sample of first-draw, because that portion
is not in contact with water, until the moment you turn

it on.

: Right.

:Right? I mean, this is the tap; right? It's not psycho,

this is physical.

So this (indicating water Jjug) 1is the stagnant
water. I turn on the tap. Before I turn on the tap,

there is no water in this swan; right?

: Yes.
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: So the only way lead can leach into the water is during

that five seconds.

: Yes.

: Anyway, that will come out of the calculation, but

basically, if you think about it, it's probably very,

very minimal.

: Just one more question -- but the water, there would

be water inside the mixer, though, would there not?

: Yes, there would be.

:In fact, if we go back to page 745, we see that in fact

it is the mixer which has a much higher concentration
of lead compared to the swan neck. For example, 1if
you go back to page 745, at item H33, we see that the
mixer, for the mixer, the amount of lead leached is
133, as compared to the swan neck which is at 23.9.
So the amount of lead contained leached from the mixer

is actually a lot more in a swan neck.

:Yes. It'sonly 31 millilitres. From this page, 745,

the volume of the mixer in the tap is about 31

millilitres; right?

P Yes.

: So that's about 10 per cent, let's say, 50 per cent

of the volume.

: Yes.
I agree with you. But on the other hand -- mind you,
this is a static test. So I agree with you.

:So it would be a contributing factor?

: Yes, definitely. Definitely.

: Now, 1if we go to page 173.3 == I just wanted to quickly
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have a look at the figures. In Hung Hom, at the top,
you see, for Hung Yan House, flat 1715, the first-draw
was 0.021, and then for the next four samples it tapered

out. Do you see that?

: For Hung Hom?

: Yes.

: For Hung Yat?

: Hung Yan, 1715.

: Hung Yan, 1715, okay.

: First-draw was 0.021, and then for the other four

samples, 1t tapered off. So this 1is one of the
examples that vyou mentioned where the peak lead

concentration in the first-draw sample; right?

P Yes.

The same applies for flat 107, two rows down, we see
the first-draw is 0.048, and then it tapered off, and
the same applies for Hung Yat, flat 3811, first-draw,
0.037, and then it tapered off. The same applies for
Hung Yiu, flat 1917, and the first draw, 0.013.

So you see that for Hung Hom, four out of nine flats
had the highest concentration in the first-draw

sample.

- Yes.

:I'm not going to go into details, but if we switch

through, 173.5, we see Kai Ching, at the bottom.

- Yes.

: Again, we see various samples where again the highest

concentration of lead was in the first draw, and that
includes, for example, flat 3113 for Hong Ching, the
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first draw, 0.110; flat 2402, first-draw 0.028; Lok
Ching, flat 421 and Lok Ching, flat 1806, and so on

and so forth.

So this scenario -- do you see that, Professor?

: Yes, Lok Ching and Hong Ching, I am with you.

: Soyou see the scenario where the key lead concentration

is in the first-draw sample --

: Yes.

: —— that scenario is not necessarily confined to estates

completed before 2010, because we know that Kai Ching
was completed in 2013 and Hung Hom was completed in
2011.

P Yes.

: Do you agree with that? It's not necessarily confined

to estates completed before 2010.7?

: Yes, it's not absolute. 1It's just on the whole it's

a general comment. It's not a theorem by many means,

it's not an absolute.

: Not a cut-off?

: Not an absolute cut-off.

: Just very quickly, if you go back to page 173.1, you

see we have two estates, Shui Chuen O and Un Chau Phase
5. These are both China State estates. Can vyou
confirm that basically none of the samples taken were

found to have exceeded the WHO value?

- Yes.

#M/NH ¢ Thank you very much.
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“As this review progressed, it became clear that
an independent field sampling of drinking water at the
affected [public rental housing] estates would be

necessary."
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o lH{RIR{EFL " The lead concentration measured on the
1,325 drinking water samples in the 11 'affected
estates' are all based on 'fully flushed samples' (ie
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."
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“This concern on the inadequacy of the sampling method
adopted by the Water Supplies Department was expressed

in the joint expert report ..."
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“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."
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{15 28 G [ e e > (R BH PR e 7 BRI . .

CEMERIE R - IR E R R R S O 7

b B i - — S o {1 2R VR U (A S SRR L > W {16 A i R

DB AR (E - - BN R TR Bh 2 Y 2% - - AR R 2% o tH A Y RE A FLE S - Bk

SFERRL--9 Bh > 10 BEELUEM o s o BT LBG(E BEAL -

DRIERER - - ORI = o R Y P52 B AT question SEMANY - &

ok 2

ISR o BRI -
SrEC ?
AN question (REMEEL - FBHEE o BIAIRFEHES TR - HEA /NS

53 ik BIMARIE SC 1S e I #R A e, -

DRI (REF
EGTOEEEGSR -
PO o I ARG R IE 7 B IR AR SR MR 2 IR AR L — R W ©

PR BRIREL IR A FHE - ARE > BB —{E question > UL

-- DRETHR A T F K 2 HAT 7 L BMGRA R -

- Bl AR EEE R ?
DU g o [EBE2E - - RIR R &Y I IR B (R AR A A -

t Okay > BELIAME IR - PRI ZR 5 (% H Ve 8 f R o (U 782 e e Rl e 7K ot

L I R > (R IEBAEE 2 SHE R

SR o (R E(RUEE R {8 R E R R -

D Okay + FHIE - R -
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TR - ERM RS EFESE - FIEFY Y
PIESESCA © Y -

ViR SR

FRESRIEAE  E -

SR S

T 1 B IERS A%

T 2 B 29 S AEHER

AN A -

K ST B R A S  BFERS (FEREA

SEAARFIRG TS 2GR - BEMKCREERE (W8 M7 AE

B) ) HEEEEML

I 5 A 4B A [

[ R EERE report > BEFL © {REEMEHL (R AT B (R 4F Hsth ZE 28 F4] “boom”
— A S 0 IRECEIY IR > G S BT IR o IREHE > (RER 2

& ke

[ ¢ IEHWE > Prof Fawell EiSf3 mlRE(AML{AA M) particle ¥ » IREC
B SR E M ?

& ko il

[ © AR SCBEBEIE A © 28 AR A s o (RARARAR > “oup” —BF > ERAE (K
(EARAR - W R {5 I 1 35 B2 R IER UG 2

% REODHEE > WGz eHTE 8 pick up of a particle -

i : 405 pick up —fH particle > BEifEEIHEEEEEEVE ? DR AIEE -~
ME{E particle AWEE(E/KIHE » ABRGIBEREL  (RIKIHIE » giE
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#1E 7

D IEA o MGRME KO REAE --ZE4E A particle > §fEf

particle » RAESFTENEEGHAMN acid AYCAEBEN - B AR
R 1 o

D Okay > M BIA L0 R IE I W) - - F Y IR 2 Doy iE ;2 Sorry > fREE 7

I Acid e

PAcidc IRIRIEN] acid - BLE IR ?

bR A IR EE )

PEAARIREBR AN acid B o (RDREF ?

PEE(R O BEME lab BE— AR UL - — UL > EHIEHEEE > wlak

LB 22 S 2 » 5t both soluble [5] particle &S EE -
AR E S e e -

DR BREAEE - bup”—ERAFE  BRA SIS E (0K

w2

4 o
D UEAE oup” —EEVE(E - (RERADR EEE AN acid g ?
PEA o BEREEBEE - IcPMs A —EEERL > B —EigES - A —(ERE

JF IR o

CRORE—E > BRI sample s —~ o =~ M0~ F1. .
b AEBAR I BRI R

DL .8 involve I acid W > {ADKIF ?

PR A o D (A (E R A A

tOkay > WIRWEM) particle » {RAINE HIL SR & We & i Bt & & RELE 2 8]

TR4F 2 S RIEE NS - (RDRIE ? EAN#EL KM & - BBy - SEBY) - #

PR R R 5 0 BETEAL - BEVERLAF 2 B AN AW o LRE L
TRIEREF 2
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CIRIEARE A BEREAT H ARG B S FE 0 Y Prof Bellinger
] W A 4R 45 BE 4 2 LB AP EE (AL B accumulative  B{&[E heavy
metal> —fREBEE accumulative By DAIRBR RE R IR A G HHE o

D EVREIE AL 0 okay e

LI E{f effect 4 accumulative o

1 {El {50 0 7 £k s ] VT DR PR K o R U JREE R R B e BV 7 B AR

R RETIEET R R 0 R EEEE ?

DO R Pk Fo (E K W AL G o BT DURL R WA — (B Ared flat

concentration »building concentration® X first draw’
WAIREAE] first draw > JNERA —(EAEAGIEESE —(Ef5 B & - [
RGN - Bk, ..

D RIR IR TR AE ? (RIS e (R ?

SAT o AT AFTHRE] > FTHIED -

PREE Ry il S WA R DA R 2

AR R EKHRE A o BRI SR Y O - ARAUR A SR -
PIRE AR R E AR A AR ESEAL o R T ) MR (R SR

B > WA ELFT WEE (- SR g s 2

R R R

‘Okaye FRAENREE 23 B IBEZ /R IEE R{4:#Fd flat concentration

E o BEIEERE] ?

k-
AT 0 okay R RS AT I k3 - - 55 I AT B A ES oA

“Based on the flat concentration” » 53.2 WEfH4yEL[EHE
58 .2 H 7EEYof the samples have excess lead (depending

on 2 or 5 samples respectively) as compared to the 8.0%
for the individual flushed sample” » BLifEH FWi{E sample

[FEHETE sample ? {RfERZ AR > EAIREIRA ML R - BHE R
A S B T (R - (RIRIEF 2
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T EG o EHEARGEAWEE 0 LEERABE programme EEE
JR B B R PR - REB oy - —fRESVE(E 3% - KT & A FL(H sample
B A\ S EZKEE BEHEVE > (EAREE AR 7Tt o B DAR R 38 e K o5
Mo FRBtist - - R R Btk 0 [F 40 ME(E - By DAFR L 15 A W (&
sample B} > B /KERBEGE R --BI{A B flat > B{ARKE > A
flat &SR EKE S EEE > ot AR EE result f—{EH
RIS T > Bt E1{45E the best estimate » Wi o] DL E]

{# best estimate of flat concentration - Bl{&. ..
[ - EARIRIMTZR 23 BEag i) (oK 2 5l affected ?
& fIRTE - UM - AR R A - -EA T A sample #ifh 0 ...
Bl ..
%0 L BM{&E ) unaffected » A affected B > . ..
[ o B (e . . .

B EZENAEA T TN FERZ AR T HEE - FATECEE » (EERZ -
1@@%3% affected 4A4%H 71l sample °

Ao {45550 173.17 Wi Table 5 Hi{4 revise Uf£{H Table 5o
&R R

a5l JEZ 2 R affected o

% Unaffected o

FREE C 2EHED affected  okay e

VS i (R 1 B%W% affected » Wi ~ Zo{W 2 53 uif A fir 2 08 & i
e > =5 HEERHE B

T : WA IE affected » MHFELKFIETE BHIE L > FHAESHEH LK
affected  RERTEER(EH affected  okay > BHH « BEFZIREE] 30
B% o
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Pk
D EEREME TR B > 5 30 B e

P30 B R e

E3% o {RELEEYGiven 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.” > WE{H{%. ..

f4e4  Can I just correct a point of transcription I said

LJE

“"all of them are affected” > not unaffected - for page
87 at line...

fE 1% affected e ?

FHYe4  Affected o

I Affected WEFE 4 -

PR o WE{E UREE g AR AT E A SR — - I Bk A K

JKHEEE > (DK 7 fRfE &) S -

PR EAEET o R R A (E BUR AR N AR o R E TR
DRERER A AT RIEE 7 R IRE CAEETE A B Et ?
DU {18 L 1A R Ry Rt - - AT - - LB PR {E wsD ([ Task Force

AT N ETEE deposit W > IE[EBEEC (- 26 25 #Y > JRERIE [FEEC 4
BBt A Ei##{E leaching rate B » El{&(f leaching rate B} » K
Y --ENEE] > 10 il milligram > MEEZ 10 {E milligram
&85 > REEYIEE 200 fl microgram for 24 hours ' BM{&4EEE
e RA — (8 MBS EE AL 5T > Bl AR EERETE freely BIRELBEE T
AR IR R > B NE T LB E AT B EE (B IREAE — -~
it’s bounded: right > it’s bound ' BRIE{EBEE T @ LLFEE A
F 2T FGRERBEL (L5 > roughly estimated » WE{EJRED Fe bt 5k
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sl LI - - B 2010 = 2 mimeg - AH 085S - 4 Bl7T o B EE - Bl
IRy S HEEE S -

D IRAEIREE—BE A2 915 kK 0 HF 915 H o

191579

Pk B RN --FTRE) SR F/KR R Phase 1 WEE -
KL

PRESRIEAE ¢ B IR IE S R AL RS LA 2

LI EBAE -

[ -

KRR 4> LHECEW - AR 25 4> F—17 > KR MK Phase 1
WA o B RO 2

R R

: B4 N Ching Chuen House”WH[E » A —{& - W{E . . .
DK

: PO{E houses W KB 2

PR KRB R

! BVU{E houses WE » {4BK ?

: “Year of completion” 2015 FR{EFI“No. of flats” » IfffE

3,039 RUEE (e (il {5 B Ve 2% 2 (6 > (R KI0E R 2 Wi {39l s 2 7 {18 2
TR 159 0 (RIBSLF - - Wi FErE 4r i B 1E -

PR R KEE. L
PREE N IRE C--BE 159 il RE C¥iEE 0 R -
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L4 o
D UM T R K SRR > IRIEIE G F] 2

L 4 o

PRI R BRI Z R IEN > (A — (8 building - BL={EEEA > BEIETE 7
L 4 o

D RIMARARAAE TS VU FEAR L - (B (A R05 (A B — B2 - A2 < 40 HL A AR —

o5y S N = = BN N 1 S R 1 731 S

Pk
DR AR 7T gt LAt A = R 7

DR B R ARG B EE LR 51 unaffected estate EMAME --El{ARTR

Uit 5 (5 By — B BRI > ZEAS IRGE > AR AE T —E sample » B X
HEmE TlAE W7 > WAL sample 208 > {HA B EL %
B AR T AR —B > (A AREERGE affectedestate
unaffected estate » WESHEHBMHEGSWRE D /DB EMEK
INER TR A HAM RN - S A —(E > AW{EREE party ZESVE(E
NE NERIOREH A S0 > Bt & S EMEH L sample ©

BRIEEN - N AT B 164584 (E benefit/cost ratio » F
PRV —h0oN > BlfRtE{E estate > IHEES{E estate Fi— ~ WILE
TR o R R HE I - B affected estate HMHEFIEN%
thi 4l - [FEMEAR B - (E risk G IIERE AT -

PR R IR B o RIRUE ) unaffected WYL (A N R G EE (RS

B ...

CH R A A H o BGERR wsD #LFEITIEE > ERE (R A AE

U - — P I A 5 AR 55 A] BE A MO UE [F] EEER A o BT LI EE more for

confirmation > for —{#. ..

PRGN R A EE A o DR IERZ A 0B 7
POCERORRAT o AT DU RO A EEREE R 0 SRR BB E AR EE

WREAHRIR IS > T massive WEEIE - ATDUMREAIM K unaffected
estate » HEMWH LI LIS > E0HMES K —(F table » ZE4]
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Table 3% 3160 H > 160 Table 3 MEFEEYIZE » ¥ EHALRHI{ARIR
SRS - IREEEEY - HERS 0.3 {E per cent » AIAHERE
W > {50 ] {8 B = 45 g > B (3 R Tt sl e B B0 > it O[] [ B == 400 ek
B EE M 0 BT DAFRBH(E TAZ WS - SLa& AR E G priority BLIE R
affected estate > unaffected estate ¥t ehits » A AEL
i 75 ~ £ffl estate » A% (E building MR ERES -

LA ARG - SR - R R B AAE S AGAERE
IS 9L {181 175 50 gt [ - L % 1717 2 Mt e A5 B2 B0 g (A DL P+ (18] risk ER4F (K-

[ R B ..
E o Bur e (A o OKRERED > N @ EE R > Mk, ..
[ * (B (B 4 FE L AH S fARDRIE ? AR B4 affected MM fREE R

BUFH#VE B atfected Mk B » 1 5 L8 A LS > (REAFE S
Uik 7 FRE Ak L R LA A G 0 ..

T B UE [ [F] Fe W BE --UE ] outside F Wi terms of
reference » {REAIEEHTF ? (R AFRB{E terms of reference 4t
BehE 2 find out MH{f causes of lead in TE—IIHIEE estate o

PHEFRIEAE © AWRAM > SEZ SIS - unaffected MM —{EFRIEER

N

LG ¢ B o I ORE AE M (R E e 2

PR - THOREEREE - BEATEL. ..

EFE ¢ B FTLAIREIE IS 2 & AT o nE (oK o ..
PRSI - R -

EFE L RS (R EE o IREhH 0 AT E A DU FTA unaffected
E > mTBL > AR AT REIE (R A H RS - L

PHEFE A -
ERFE . TREE R EESE o (RDK 7
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FRESESCA C HE -

TR BB BB E IR - R PR Bt Rk EE T R i 0 T A
1% > unaffected WML A L E (2 0B 25 UL > F7 DA oK 0B 38 0ff %%
ERE A M unaffected WEWE - | HE /KR BEE > honestly
speaking > BEERIRH & L HUK R EETUE ? 3 HEED o] DAEE F IR AT
RUBy & IREE — SRR TR AR 7K 5 58 L B o i (5 25 450 I L 2 (5 B B A
N EMELEE G sieve WHEH FI particles » &K ? AT LAER
I 13 31 T8 {5 3R 25 g 7K SR AT

%2 BRI AN A — sk B3 — W BRI Fe o R
BN make —ff decision - Lk AFMH 2 B — B /KRR
i B E S R i 2 R AR E Rt B A8 5 B BIHRE s FH
B ALK > IRBIREEAEE 7 AR H B # 28 H REE - UH BT AR
BEE LT o AL —RRE R = (E AL 0 & P R

AT S RN FZEIM T L > AR constraint B
WA IR#E Housing NEMERE & AR EN — XM ELHRER
EKER - LB SR LRI B Ak -

0
W
g};{
H
i

PHEREE Bk 2R ...

T EG o IRHAAREERE > BAASE > HERKEZNESET S -~ -
& EEAREEGE - -~ (ER - BEHR=EEAR - /R gEE T EEH
(rsA A0 LRAIE AR - 06 > BREI R AT DA A A e (8 5 % P Tt e o [
UE Uy L Bf (4 FE 3% Ml executive branch ZEfif > &bk 2 HI (% bt
present UeMYEIR » IEAFRTASCATEE - T IRES U IR IR > IRE0 K
0 R IEE %L > by all means » executive branch of the
government » {REM LM o | (LB ?

PRESASRA ¢ E . ..
FE TR AR comfortable with WHMYIHMEE data » 17EF

g fig - 4 fine » T M BE > " A W ¥ B political
responsibilities » {RBKAIEEE | -
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FEREgSd - (A ER— B > AGEEMAERE A -

T e REE > BT ES - - N AR R E A0S 20 o Bt
IE S 2 E A AWN unaffected Bf estates » AT DUIR{EES AT
IEE ¥ WERAREE " HE put ArA RN ERHEFMEI mind > M
resident Bf mind at ease ; - Him b > Him L o 5UFEZ HOENY
AN 4B WE {[E U {5 TRt 7T DA R ER

BRI AE 47 0 KB ZW A -

ERE R IRORE AR F I

[ BT - AR AR BRIEE ARG - - R 15K & s B Ux 7
BReH MR EEFERL  EEFRE > AAT > A& (RAE
IR R W R R - (RR 2 IR ([ team PR —# building
oy . ..

LR KRB A AE /TR - ..

& AT AKRHA -

L ¢ AR AR EE S5 R O 2 (0 B A wE AT R > (RS R T RE AT e RE I

AKESRSE A T BB ED A -
TR ORI 0 (%0 47 4P 4T -

[ R 2 IR BIAIREEE (AT RE A HE > (R — BB RG]
RE A - NEE AR - A ra /KR » BIRES(E 88 Wi v 552
WEE > ARSI fa B (1 B {18 A o 5% > IR SRAS U HE % R 5 2

% AGER > HEREGEESARE > g EEsE R EHE
(EEhFEF > REBEKE CCEMEN - BGRERECEE > HT7E  KE
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EEEFIE ? First draw ~ 23 12 B - 150 7 B -

CRlfR R ZE AR ?
PR MHATE  ORZEL c FTLUIKEH A check 0 I H H#E AT AEA (#

particle fH{% I mean that’s --HI{AEGEETREE - /RE
{5 — {18 Je\ e VEE 5 (i 1 > WHFPT ARG R & A FE - AR > @8]
DL {5 iy i v,

PECE IR RIOR o IREEFFLFUE o 47 IEREE o URABCE IR IEE AL o IRELT

IR (DR 2 GF R 1 fE RAEAT - - & B RIS 1T DU BUR & 2 e 5
RO o\ AR B — A ECHS(EEREEE > E Smhat T AR
—EE A RS , o ERWEL o AROREF 2 ARSI RS
o7 e Rt — - B (R SR PR =T > FRWEME block FTHUHE - HCHE TR &k 1H
WA - ) BESERBEEG --(REWERE —%  EZEck®
Ue - BURFHA S E ? TEAESE fE M > AR -

PUR(ERESEEAR ZINZ > WEE A EE I mH TR R > R TRED

{E & #RA MW=L - IR EZE G E (L > INESR P8 — (8 E W A s
[EJ AR L - Pt DASR B2 47 e - - KRR 4 EE 2 IR e (B R - e fR e AR
HAEBBH IR 47 3 -

1B 1% £ 5% F4 18t Ve 2R WE 18] St 2 (5] $HE 06 ) it M % — - WY 55 1 & T %
sk T DR SR 35 0K — (8] 5 B e AR L o TR R B 4 O S R B S e > -
R > PR G—IEEE > SR BE - BLRE DURT o Bds (5 1
W {68 2t 75 DR e 3% > WE S50 —(EHESE > framework > BIRARE LA
BWAARESE - BWARETTIHG o 250 WAV (8 4 — it e E b L 5T 15
MRS o BES T LUAF 2 (E G (R U A 0 4 25 I [R] MR A -

CERSCIREREIR R B R R R R AR 7 B IR

I MR 75 L (R DK e i BURT #2525 IR 7

PR EEES . .
DR A o B RO o AP G R o = R -

D HP IR AR RN o B&R (R IH - - BI{& IR spend over a day Tt

FERlRA > Ni first draw FLEERE > Bk first draw 5 EWE
BASBLIEM I 2250 > BT st e dl > A F E S5 5H--B&%H
CAWF & 08 Al - fTfsn -
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[

[i] -

A0 R RO (5 R+ (LK SR R
FHIREE L BAMIE ? First draw » B0E R first draw
SLE R 7 B > BHEEHE > [ROREF ?

R I DB Y S R > HI T .
RIS E E O > first draw — Bl S RIEET - AR

67 A BRI {18 B ] o ] S Y IR B - (A DR M ERERF FE WR 7 I R P
i B AR e — — Iy 7 o e R B ] O 2 IR > (AR EEF 2

CE R ER R A AN KR - — R IR R ELAL S A B A A A K
BI{REA . . .

PN R e R (I K
B4R By BT B [E{E wash basin #RiE R0 - BEAIIREA(E SR S > AW

HEARFE > AWK HE[E wash room  FAEFEL > At AR —(E
R BBt G R - T DURE AR TR > E05%E - HINEAE
SRENDY WO K o BT DUAF SR EE 0 (B R A A DAGE A R M E A B
{4l stagnation time » {EH inter-use time » §i{Ra=-147r8% »
AT AR EE R EL B -~ %0 > B{&RIHE -

D EREIRES — B R e 36 B

D EE 36 EREE.L ..
© 360367

1% > 36 E¥ » /RELES “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.” - Wg & IR &5 5w » Bl (%EE (R Wi 5 o MR IEE &5 2R [F] /K% &
it IS SR R 5 T8 (ROKIF 2 1) 2516 2

bR AR A A S22 R (A PR R EE O I T R > % ] AR (RS & 0 Bl

ANEBETE B4 B 5 (4 4 B 2E g -
EAREME confirm MAIYEL--HEI affected MHMFLEE(AAE W > E
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sl A > (RO AR > I unaffected MAMY - AR IR (hfili Bk [F] 4 (&
Bty /DURVENS > (REREF ? {R4FHE confirm (EHIMANY £findinglng ?

AR EBEE finding L&/ 0V O
CAEARZ BRIV I o ARDREF ? {EBfl unaffected. ..

r o HEHRRERMGAEMW statistical BiAZE > (HEA R A DR {ESED -

et ghE D > BRI - LRI -

AE B EB (F - -G EBIEL sample 425 M@ (RBHIHHIT sample  (RBKEF ?
RGBT AR LA ETEEE 0 EE 5 E 5 B A RIE B P
CHB -2 RBIR first draw OY I o

ko R R FIEGEWERKYE > SrERTEHE R > B S

B

Jon /O

PAREE AR DK R > fR{R—{E block ER{S=1{H - ifiMd A V(&

block > BUEME block H/NHF » HEt =T = H P Zh stk =8
flat WEFENE > (ROREF 2 B BRI -

CARARGEEE o (RO o AR E R AR BIR A (o Tt IR Eh R

W14 4 per cent Z > 592 . ..

" {RUE{E ST 4 {& per cent -

PIRWEREST o B PREE LR K S i i .
PR FMEN) 4 {# per cent -

DL EMARE T ZUNE > 3.9 -

DR FrUREN RS R D o (RER 7

DR FTRESL AL > N R IR BEED (R R o (RG] RE - -UE(E R RE - (R

BRI RE MR R > N R (EERARS T - BrAstah I A A LEE . . .

CEAEEIREMEE > SRR T B REE I DA B o (R

TEEE ? RIS RS B R R (% > SR -
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Do BARIEMIEBE S HEE o BIREETe (EE B (ERE A —(E QR A

iy EAH R - BRI R RS - E R - BREAT - & E AT
building HARAILIA —(EH#E > HEEE EBEHFI AR -

SR A EIY unaffected WE > BESC/RIE T F R S o R A E 0] LS

R -

LR WAT--B AR

BAESL A R BEE(A/REE terms of reference ©

EFE ko B BE o RBEAHBEEL > KB (EH terms of

reference » H b —HE# (5 £ind out WM cause - (k2
WE (& 8 2AME ik K FHE > BEGIREZE independently X
confirm: RERM(E terms of reference [EME(AIEE -

PRESASeA e o e

L W rEE B EAH SR A ZHAE > IH 2 buildings >

HBRELBEE commission {f expert A DALAFEEIRIE ?

PRSI A © HEEIR -

LR GBI o (ROR 7 BT DL ECE R AR S LR make WE—

consider M judgment » Bt {4 3% B U @ 2% B T W ) 7 3
borderline WEEWIETIME » FAveEMIFT3E borderline WEEW
24 B LLIRTE R R i B B S A PRIk L £
f1 R L B (K 5 5 0 (5 G RO SO TR 5
% o

O 5 R T {4 DK 7] DLREE S2 YT 2 2% SR{4 ] DARE S5 WY 0EE > (AR 2 2 4R
IREFIEERE > 55 resources SEUIMLIEAF ZAEMW - R --48>
A E i consider Bf judgment F{&Z=EE T (B WH W AR
unaffected MWy borderline case {4 Bk H {4 {E B Fr &% 1}
unaffected borderlines g ? I X & A F Prof Lee B}
conclusion§tff by and large # confirm Wi fEEH M odd one
out > AHA M odd one out Ef o

R G (IR — — {18 P R (5 M A e {1 ] Rl A (Rt T 1 AT AR IR R
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SEANASUE 2 T DA o R L L U A TR PO ek 2

FRESIEAE  RE -

X

[

CEB(E A 0 KIEEBEE A > Prof Lee [6)3 Prof Fawell BEES
A B EEE AR T 0 FRBH(E JT0E o B E/TEE -~ Prof Lee [A]3
Prof Fawell (BJ5/EH7T ¥ (% —(H perfect BEF AN - (k2

U R EE b (REEW RN unaffected M) estates »
REEE B AHE NEREENE stakeholders 2K 2% work
out —{H KF ) acceptable B sampling protocols [&H
sampling methods 4Bk ? K A] FEZE MY & K~ Z/KHE ~ % Housing
RKEWgE ALK - r— (T ERGE > R G —EF costly B
exercise M 2% & AR A BE N EHill expert > fRE --Hl{f4 Prof
Lee I A] DA IH %5 WE IS ] 2 ) 55 55 0 50— ] i 0t 401 5 22 7 4 5 7 LA
unaffected estates f protocol {ABhEERE » {R— T TE45 Ny 35k e
N X B AL O A

Bt AER B B /M concern IR Ry R 1A ] RE L (A 18 — AR T R 3%
A WEEIHE - AR ? BIGAEREE R AR ER AR - A
BEAY > SCERERYR o IRORAT R0 I BR M K% » BRIEERZ A - MEAF R
RIS {RORIE 7

[FEEEEE > fh SR — (- o] A i (E A wE R 2R - (AR0R 2
ErREE % 5 EEIE#ES ST 2/ - LA 2
——B el B+ 5% - R o B E ARG UK -

A (E FEE R AR ER Prof Lee J%% - (B X EMEFI{RELRH
W o DRy EERT R o g E R EE o IR o WU AR D e B

R By F% A — {18 [ RE w4 B BRI o > SR AR R By 7K SR DR oflE B I 5 > FRE 4T
SRIEZ A =T 8L » (H&IMmBs N ES TS » F%HE » fiF A
Bk = {EEEAL > 47 % confirm M > {REIEFEE ?

D REEIE(EE L 2
PK R .

POKEE o R
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WRAE=T"(EEALYE - /Rt = (8 2 Wi » FIERERIREE - N
B ZNERE > HrEFRE > REZIR A GERE=(E > BEEESE -
BEARIRAERBEREH D RS confirm HAM AT L - {RIEE
[EE 7

PRI > IR R REIR ALY % > FiE > BTNk - At

={& > {/‘?Eiﬂ‘{“g{.

MR AF=AE -
IJ?ZIKEEJF & > B AR EEFETHC(E table > 915 B AFE /KRR Phase

» FE=TE flat o EEEE A+ =1 sample » M . ..

AEFED > R /D > R R o IREEEE 0 (ROREF 2
{EHARUEEAPE A /N sample BE--HI{&MH{E issue {405k sample BEA

/INIE 2 BIRER. ..

PSR o G 1 R O e SR L SRS o = T E B R B =

Hh /e 2

S TYUREE

OE R =M 5 0 O 0 — R - SR I -

o BRBRIERES - BRI E M E R -

CROTE BRI - BB - U T (R TR -

| FRUE (AL BT + R B R sample FIVE(E sample /0 /biE

[ > IE{E7Z=E2% random °

R4 Ey first draw o {R{&EF first draw e

PR T fRSF targeted o SR - - BRI sample BiFARLA

—EF EE AL > BEE RS — 8 building MR ERER - R0
affected estate > HERREBEFRAR » KEGEWN=({F - W1E W]
PRS2 AU A EE W SR YE = (E BB AL {E first draw #BFTEFE - {#F HEEHE
GFHAE A o BMAREARHEREL - HEHRE HRE AN [ - g
first draw #&EW o FrDAEMREEENRIHEES S » bR first
draw » B4 & LLES - - number of samples FL{A4HME > {H%
EEHEE S5W » {# risk W > BJ{4 maximum exposure °
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significance WEf -
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& WMERIR—{E general U » & ZRERZ WM IIIEE - (H TR A% 56 7 22
%L e ¥ prove {H point Wg » FAEEAN - Feaa (- - TR
ERMMEEW » 2 sanple (T EEW » BT EEEW > Ve (&5

EFE -

f9: REEANES 5 = units > L4 double U MEEENE > ] DLEE > (RDRIF ?
BI{#fEl probability of getting it right #GRH > & E LA
i double I » LEEE ={H -

% {HARWE(E doubling —-[H#EUE{E doubling 5577 significance?

M Fd o R EEM AR -

& I FEIEFRE ? WA AET FHUE(E T E -

[ - B RS L TR RE = ~ N~ SUEYEE > BAR VSRR - K
Tt = {EER S /D

RICAE - R B EIRGERG ZEEVEN > {ADRIE ?

PRSI E?

WIE © =@l NEE R - TUEE AR ?

TR B AR -

R - (R (REh28 2ty ?

PHEFRIEAE Bk VBRI REREE - OB o S ARER . . .

RIpd - BE o (REREERES —ERE - REEERE > ER95RYEmEE

{5 2 5 BT S22 O M PR B - i ) MR B 02 Tk (R A SR AE B (/KO 328 B L TR
UESE 7K O O 55 2 R (5 1T 5 > 4 SRAE It — — 2 82 e 3 0 {5 i 7K o P sy
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SRR AR AR KR B Bl (/7 > wi ] LA S - Bk
WMRBEAT R BB HRZ 1% > H— kD DREEIE - 4 EoK R R
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FEARBRIE MY L TE 5 A T VeI » Bl 5588 0 I {5 ifs 22 202 ol 152 ] DAL
VEE T ' IR A

FRESE A HEA . ..

RIE - e —(EZ AR IR ? Al REREBUFEIFT > Em g e M Re—
U O 2 S R M S A — R R 0 BE T S S (E /KK E A AT
[ I AR - (RIRIE 2

PHIEE R0 okay e

[ B (oK SR BT — (U 5 B SR AR R B SR AR A A\ SR 2l S e
IR ATIE HIVE 55 2

Z CBERD > WIEE. ..

L B RBEAELRING - HERMAE GRS . . .

Eou o A R E - BIRMEES - & -

L B RIEHRA R - Fr DORBEBR R E R R A KR EAR A 2
HE BRI, -

BRI E C (EAARBH R R ERE A Y T o

FRE BB RURY - B LRL —WATEY accredit Bf laboratories
L8 GERFVENEAE > EMIFRIECATEE o Bl KB R ERE A
i E B E > (B R RtEE T IR R o

EREAE  HEATFZE _WMERE S -

TR EG > RBE A UERKZEFEITER - AR ? B 7 2 e
limitations » FHFMH(E > WRIRMHEWG=F(E » Rl GREI =+
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&~ AN+ EEFE > AR ST A RE -
FRESRIEAE © E (R WS AR Y > REGES TERT ...

FRE A FRIEMERGEEN - R BEAEUE 2 3 o nfy g 28 i) 5%
BEsEE A EEKEN  RERMRELE > BWEIES SR E
B > {abk 2 IHANE . . .

PRESE A © ATREAT e (R AR - Bl o

T - A RAEHOUE B 55 T 25 B et > TRt A 0y e 0 - - o] DSy e g 2 3R
#EEEA KL concern IRIFME—REE —XN  REE—FEH
IE[E - {%#BK ? 1] bends and tees [EH{EBIEf meter room FPIE[E »
Him Bt adf o BOK ? WERREEFFZE put EMENN residents i
mind at ease Bf > Mgm L > MR FE] Prof Lee HffynH B -
EBf by all means 7] LR EFEfL -

FH$4  Okay e
R ERAIREE T 37 ...

T GE RELUFmMRHEEEEE L > EOFE&eE T IR B (E
commission BLfFIEME 2 HoE/ DI 2 IHEEEE

FHIAE 0BG FRHH » commission BE&8 LB R DLIE @ EE I - [H
A EEL B E{EM terms of reference BEIIR o

FE C DR{REE > (%> AJEEREELIRIEE terms of reference /i °
LRI 37 BN iETT AH OR -

LT ¢ AFEEE o IREEW o (RO A E Rl bundle WHE - E4&HE @A
JR I {&RBK 7 REKEF ? E&F A IR 38 INEEB A S TE & (A — 1 -

R 37 B IEEFRAE —BLR/REEEE » 95 —4) > “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.”  {RARE(E down pipe #AHEE ?
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EREEEFT T M A -
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D FT A vy 7

PR BT R A -

g o BI{4{E down pipe ZEUEFTREMEE ?
& o

DI 0 okay 0 BAE o 4F 0 IR IRATRIE

AT AHEE. ..

aied s RV R > HE L

SR P
Y ivia st AL
[« HEE R — e K5 R - N Rl as H [E 5 H AV 4 2 i (gt

e — i B A S AR E e — 0 B H - L SRR R R )
oG 5520 2 SO BEFIH AR o {H (% B IR AR B IR A — {1 7= B g et
JEEE > B GHRIEER > GEGUEEARE > (E( G50 KR AR
A5 18 [ RE L (% BE e R PR A 7 {8l sample » 0~ 20~ 40 ~ 60 ~ 80 MHEETy
EMEZERM first-draw 1 litre I » HHFZMEMGMBEETT
SCESCRE - ATE A - FRIBEIREEE T CE LR RARgE
B G CERIEEL - EIEFEEB A EE > IEEIREE > FHIREF ?

CEE -
HESF—HEWN  MXERRE N BEGSEEY > AP —C B
EHRE > R TS RMEE > RELE design —{E{RE S R a#E A
BE protocol » ¥ ?

. I:Jﬁ: °
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PR TLE sample > EARIRELME A DU EISE —IRHEE 1 1itre » FRIFIR
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B HNEWE o RV B HERIMEEE > G ERE
FIF{# sample > 0~ 20~ 40~ 60 ~ 80 » IIEL F(EH sample » EEF|
IREEE Y > HIEWE{E finer movement of Mi{# concentration
ER=

. I:Jir. °
* DIE\

CRIRERET DL extrapolation BESIESE] 1 litre WEEG(E - HEZR

ERE T > A extrapolation » %l ?

¥ o
DB AR A (S LR R o SR 7

D R

CERIRAURA R > REkEE T IRERSCE o ) SEHESCE ... (A

JB) 0 HEWE first-draw 1 litre > IERFIRFHE—HYE > /RIE
BEZHEEER - BIEIRREEMEE first-draw 1 litre B3
fivedraws 0~20>40> 60> 80 {R#EVE first-draw 1l litre »
{RIETI DL plot FYRTL{EEE movement » [F] E Wit ?

. ﬂ.ﬁlﬁ °
< HE

P EIMARIREE T (E sample > {REDUZEFIRIE HAY - /R {A draw {H

first-draw 1 litre - {REREE]LUESIRIE HAY - [FEWH ?

. Iﬂi{i °
SIS

D EMARTEEHEE T DGR G A(E sample > IREB N AU —H_E

WETTE 0 IR 2

. mﬁ °
SIS

HEF S LR SRR VE S BRI R AT AR o B A T K SR AR

FF=(EERE D e iRigE =18 2 | (B4 B2 - S (E--H
B R AREEEIR " 7S E SCBEE 2 R A it hEE T S E GRS —E
H{AHE significance BEHEFZ o | H0 ?

L o

bR DAHCE IR R ABUE B 5 - - B AR ROE BT R (A S I 2 (ER o A TR AR
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SO HI - AN ES UL 0 AR R R E g LR E EOZE - HARIR
AR —E AR RV O ZE T 8RR RLEE FARE S EE#Z S
HEMZIUE > EEEH GES > A+ =88 0E N E RS - (R +-(1E
EARIE R AR {1 S 0 R R B Al - E e o [ R 2

. I:Jir. °
B E

- FTLAUE(E A HE one part of the thinking - fRIK ? BI{&{RKIE

ELEAIES /BN W

.|=J::7:0
=N

D AN R A (E RS cross-checking WA{E M E - BiihE H K EH

IR BLARIRYE{E protocol » FLEH—IHLIE 250 > FR{E 20 ~ 40 ~
60 BLI&E 50 B E| g REMHIT X5 250 HEMWIW )T 2 Fr DA 250 -
RN Bt quality assurance °

SR R (R
D EEME 250 ELEFK 0 LA BAGy o A PRI AR fE lab e
SRR R

PR IR R R T [E 50 WANY sample  {R{FRAT 73 WE MR (73 55 A A

lab fif > {(ROKEF ?

A

D BAME - )\ sample » B K overlap BFH—RIER > —1&

IR -

R R ke
CEARIE —EECEEE (E HA LR ARERE validate {RUfHE(E

measurement BEAEREM: 7 Ui » {RDRIE 2

PR

PEIGRREE B HEIREEER KPR =R TR 250 K e (E

cross-checking » ¥t invalidate H{REE(EEF measurement »
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(] SR 2

: EE o
DR {E A elementary o A PR EEWEEE o 40 SR 0E fi o i o = (A

invalidate WEWEES > HLE EZM - SAIRREES invalid - AT
DLSEUE i Wi > 50 7 PR EE B gl % -

Pk
DA AN A R B R R R 0 Mr Geoffrey Chan EEfE#E

R B A7 B0 — i - - 20 R R TS B TS R R e o A
unaffected estates » BiE affected EEF » 1RA 77 BIZINA[T 2T
beep i > FKEBIREEEAL - HE R T BE - MEHEEIRIEAS %
T EAREE B A — iy 39 8E U] vgs w2 g R stk - g 2

DI o

D ETLMEE R RTT 0 HE
e

PEAHE RO RS EmHEHNEEHRE L - R RESTT

WE A& 5 22 > FR A% 1 Bh B IR IR S8 (L 25 31 R UE{E {4 for the avoidance
of doubt > 140 H - BLAGREKRAEE RS FEER EEE s . Hh
H—EIREEIH - B (R —E 5 7K 22 A U 1 S 80 (% 2K O {1 3 25 iz ol
VEE S IR - R B K BB, » K% randomness > {ABEIF ?

ke
PERIERE AU E R Antman AR > R N GHYETE K EE M o BE N

BRI > A5 Rl OR D 56 B G 21 7K S T i L IR o s EL B gl LA 2K
E By oA T I > (DK 7 (DRI By > BT AR BE A5 " In view of the

variability and randomness of the lead sources within
a branch water supply system” - 4t “independent
laboratory tests” “would not have added much value.” »
Bt LRSS A1 IR R &R R 25 develop {R{E CFD model » f4—1{H
T RS L o (RK I RROE ?

L

:[]EO

IR okay o 13 o R —(HRIBERL IR B K EEOM R B — (R
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Bl (R ah 72 5T 2 (B B 5% draw B /K 2 (R IR TE B B K >
B LU 2L R - IRECIE T KBV FEAFMS - B H 5 Hr7 — {1 MU {5 P
O R RS > FE fah RS IR 22 4 HH — i & R AR M H F eOH
KB FET AR — R E i EEMA R L - S0 2 77— {8l B PR N &0 B 7T
— ] R PR R AR AR B L — (B DU AR M H B K > BP0 2

. [
© N

=

o

P HE R W — AP B E I o B0 7 /RS Prof Fawell I}

W 99 H > % 99 HIAWAE » HER# 98 HiE/EWAE - “while
much of the water consumed would be expected to have
contained low lead concentrations, concentrations in
the initial quantities of water drawn after standing
for extended periods would be expected to contain much
higher concentrations of lead as would water drawn from
the hot water supply.” ® {E—{% - Hot water supply ELfi#
AIREE ZIEL o BifAE H REEB IR o B AR R IR EVELSE o BREE
2 EEALEEY) on - WE(E = H B IR

e

“The quantity of lead ingested would depend on
individual habits.” > R{EEZE > (&BEY ?

.Iz‘lizo
=N

DRI H DREATE A AR > SRR ERSIURE/REE Table 7 0 /KR

Table 7 BL{A X IFEEEESE 162 H > 162 H Table 7 mL{AM =&
2= B B (17 S T AR A A IR

P
D REE G R > T 0~ 30 ~ 60 AR - R EEIIVERI(E tap - TRHEA

FLEEIEYF 2R 0 gifhsh Table 7 Hifh— set BREUE HL(AME B A\ KL
BOHEESE > N GZEERMHE - WeERTHE - Tt &E X5 5w
PRI Ry e I8t oA 2 ] T8 W o T 1

EARIEIFEE LT show LR —(# pattern WELEGE M (AE
AT NEMR > T ANE - B —HEE > wIge BB AN - BRET
ER R > BREBEY S REREREEER > BOEFRE
N ETTNES 12 A 12 FEWE(E > entry WARERL(R 0. 017 I > FR{E
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1818 drop M > BN - EEH % > REMRE drop - HERE
rbm 28 [E e % - B g fh/ b - EARER G#E drop B -

HEFA EE show HIREE pattern BBAERF T AE AL
B RR W 451 - BB TR e 28 (38 2 1% > (EE tap L4 BI{RE(E meter
izt - entry &4 > HGHRHEE 2 EW - RERGENE drop
{REE —BEIE(E pattern > (REMEFEE ?

R R (R

PEERIRER T UCI 0 (B entry WHEARSE —KER > F E+EiF{k entry

0.017 > pR{EME1E drop FI4F(RLF(E > WE(E A —fl pattern  BIfA{KR
draw B S H M5t (AMA & pattern BLRMHEE -

PR

PR EIEE L AR R AARE meter % 0 EHRARME > VEERL LT
¢ N EPNCE L ERAE R PR ie

e

PIRERAERIE] 12 H 12 SRWERTRL G o bR e VU g o B0 VU {E 5 o o fR Y

fi stagnate WelVU{E§E - HEXEF] 0.011 -~ 0.008 > EH#A VU 5% 55
stagnate AJREME (A --H EEE MM R E &L - (RBREF ?

4 o

AR EE R AR BRI o FIWE T F40 3000 E24€ 0.0025 If
ik

P

PAREFE D E g o (EEETER 0,011 W meter  FR{EF] entry 7%

% 0.008 FR{ENIE!E® drop off » FIAHEIEE T2 show F{E
pattern FH{REEEIFIREE > T (AEEE] H IRIEAE - - 5 0 B4l 55 2
FARPEHE (R meter iIFHEEH entry point A > AJIET DIIH
slE 7 HEUE—(EEHE - BMAREE =(8 vacant flat E{RAILHE
IOAEEHAE I Hfh meter I EEERARBMASE ?

%o FTLAMH R -
P KA 2R o AR B RN — IR R A W
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tH AN 40 AT -

MR SHIEH: (In English) Mr Chairman and Commissioner, I now

call Prof Fawell, our second expert.
PROF JOHN FAWELL (affirmed)
(All answers in English)

CHAIRMAN: (In English) Take a seat, please.

Examination-in-chief by MR SHIEH
(All questions of Mr Fawell in English)

MR SHIEH: Prof Fawell, you have bundle V1 in front of you.
You have been following the manner in which we took the
evidence of Prof Lee.

A. Yes.

Q0. And I would follow the same format.

I would read out your expert record into the record,
and as I do so, I will stop here and there and ask you
to elaborate or to explain certain matters or to respond
to certain questions that other parties have raised
previously.

Could I ask you first to look at your joint expert

report, preliminary, prepared together with Prof Lee,
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which is in bundle V1, page 1. You can see the front
sheet. It says, "Joint expert report (Preliminary)".
A. Yes.

Q. Prepared on 12 November. Could I then ask you to look

at page 3, which sets out your background and the

instructions to you.

A. Yes.

Q. "Prof John Fawell.

Biologist/toxicologist.

(Consultant on drinking water and environment) .

Specialist field.

Assessment and management of risks from drinking

water contaminants.

Subject matter

To assist the Commission in discharging its duties

under the terms of reference and by acting as an expert

witness in the Inquiry hearings."

Then your curriculum vitae is to be found in

appendix 1, which is page 14.

"Name : Prof John Fawell.

Profession: Consultant on drinking water and
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environment.

Primary specialisation: Assessment and management

of risks from drinking water contaminants and from

re-use of waste water.

Honours: MBE.

He received the International Society of Regulatory

Toxicology and Pharmacology 2013 International

Achievement Award."

Then it sets out your academic qualifications:

Bachelor of Science. MI, that would be member of the

Institute of Biology or something?

A. Yes. That's now the Royal Institute of Biology.

Q. Okay:

"Professional affiliations: Society of Biology.

British Toxicology Society

Et cetera, and you were appointed visiting professor

at Cranfield University in May 2011.

Cranfield is what one would call a research-based

university; it doesn't take undergrads?

A. That's correct.

Q. Therefore you don't see them in UCAS applications, but
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it's a research-based graduate institution?

A. Yes, mostly research.

Q. Mostly research?

A. Yes.

Q. "Experience" -- now, key areas of your experience, at

the bottom of the page. You have:

"... worked on the implications of contaminants in

the environment for human health and aquatic life since

1979 and is actively involved at both a national and

international level.

Key areas included:

-- Closely involved in the WHO Guidelines for

Drinking Water Quality as a member of the co-ordinating

team since 1988. For the 1993 revision he was

co-ordinator for inorganics and substances which affect

acceptability to consumers, rapporteur for organics,

pesticides and disinfection by-products and organiser
of

working group meetings on radioactivity and treatment

and analysis. Prepared background documents on the

toxicology and health risks of a wide range of
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substances, with proposed guideline wvalues, for 1993

revision and the 1998 addendum ... co-ordinator for

naturally occurring substances and substances from

agriculture, industry and human settlements for the

preparation of the third edition of the Guidelines in

2003 for which he also prepared several revised

background documents. Actively involved in the rolling

revision of the Guidelines he was Chairman of the 1998

Medmenham meeting on aspects of protection and control

and of microbiological quality."

Can I just skip the rest. In the middle of the

page:

"He has continued in that role for the fourth

edition of the Guidelines published in July 2011. He

was part of the WHO expert group establishing guidelines

for the supply of safe drinking water by desalination

and a member of the expert group considering the

significance of beneficial minerals in drinking water.

He was one of the three co-ordinators and one of the

authors of the WHO publication 'Chemical safety of

drinking water: assessing priorities for risk
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management'. He 1is co-ordinator for most of the

chemical parameters for the preparation of the fourth

edition of the Guidelines and has been closely involved

with the preparation of most of the other sections. He

is a member of the WHO expert group on pharmaceuticals

in drinking water."

Now, there then follows various other bullet points

about your consultancy and advisory experience, but at

page 17, you acted as PhD examiner on the subject.

Focusing on your experience with the WHO

Guidelines -- we have heard a lot about them here -- you

were co-ordinating team or co-ordinator for particular

substances?

A. Correct.
Q. 1Inorganics and substances which affect acceptability to
consumers, et cetera. But in terms of actually writing

up relevant sections, you have to educate me and us, did

anyone take responsibility for actually writing up

a particular part? For example, did you write the parts

concerning certain chemicals, or was it a group effort

which everyone had to basically endorse?
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A. That's correct. I wrote much of the wording around the

different chemicals, in conjunction with the other

members of the team, and with the rapporteur of the

meeting.

Q. The rapporteur is basically the one heading the

particular group, summarising the views and reporting

A. The person recording and delivering the comments of the
groups.

Q. So you were rapporteur for organics, pesticides and
disinfection by-products. That doesn't include lead,

because lead is grouped under which section?

A. That was grouped under the inorganics. That particular
section.

Q. But you were co-ordinator for the inorganics section?

A. Yes, and I have been involved in preparing the revisions
to the lead document. For example, for the fourth

edition, I wrote the modification to the lead documents.

Q. So the bit which traced through -- I will go through it

in detail -- the origin in 1993 and how the threshold

could not be established, therefore it's withdrawn, but

why the value was retained as provisional, all those,
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you were closely involved?

A. Absolutely.

Q. And you know the thinking behind it?

A. Yes.

Q. Just to make sure that you possess the requisite

familiarity on this particular issue, on which I do not

think that there should be any degree of controversy.

Could I then go back to the instructions to you at

page 3 of the bundle. Under the heading, "Instructions

to Prof Fawell":

"I have been instructed to give my opinion on the

matters under the terms of reference.

In providing my opinion, I have also been instructed

to consider the following areas and undertake the

following tasks:

(a) review and verify the findings of the interim

and final reports of the task force led by the Water

Supplies Department ... in respect of the waterworks

system and the inside service system in public rental

housing developments, including the overall methodology

adopted in the investigation;
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(b) identify and explain the international standards

(particularly those laid down by the ... (WHO) in

respect of the following matters for the purpose of

ensuring safety and quality of drinking water in

Hong Kong:

(1) hazards and hazardous events;

(ii) risk assessment, prioritisation and management;

(iii) control measures;

(iv) construction and maintenance;

(v) inspection and monitoring;

(vi) management procedures;

(vii) rectification;

(viii) the supply and use of plumbing materials; and

(ix) the procedures and protocols regarding the use

and installation of plumbing materials;

(c) in the context of the international standards in

(1) review and evaluate the adequacy of the existing

Water Safety Plans of the WSD;

(1i) review and evaluate the existing regulatory and

monitoring regimes (both prior and subsequent to the

- 137 -

Transcript by DTI Corporation Asia, Limited



BKEHEIEHAEZRR

g

201642 H 16 H

excess lead in drinking water incidents as a result of

which new measures have been put in place by public

authorities) on quality of drinking water:

(1) at the pre-construct stage;

(2) at the construction stage;

(3) at the completion of construction (before the

WSD issues the certificate for water supply connection);

and

(4) at the maintenance stage;

(iii) opine on whether any further metal(s),

chemical (s) and/or microorganism(s) should be included

as parameter(s) in addition to those set out in the WSD

Circular Letter No. 1/2015 for testing of water samples,

and if so, the thresholds, benchmarks and/or the

acceptance criteria to be set for them; and

(iv) the effectiveness of the recommendations made

by the Review Committee;

(d) opine on how the inadequacies (if any)

identified for the matters above may be rectified or

improved and to make recommendations with regard to the

safety of drinking water in Hong Kong; and
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(e) state, provide advice and recommendations on

other areas of concern (if any)."

Then there's the usual expert's declaration.

Could I ask you one further question about your

experience, before proceeding to the main part of your

opinion, of your expert report. Do you have any

experience in testifying in court or judicial

proceedings as an expert witness?

A. I do.

Q. The most recent experience being about when?

A. Well, as an expert witness, would be a few years ago

when I presented evidence at a public inquiry on behalf

of the Environment Agency. But I actually was in the

High Court two weeks ago, providing evidence on advice

that I had given to a water supplier.

Q. That's the Royal Courts of Justice in England?

A. Yes, indeed.

Q. Can I now move to the text of the joint preliminary

report, which is a very short text, at page 6.

"Preliminary Jjoint opinion".

I read this for Prof Lee, but because now you are in
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the box, I will read it for you:

"The sampling protocol to identify whether lead is

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

joints or fittings is a key factor in 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 Organisation standard

(ISO-5667-5) on sampling technigques of drinking water

from treatment works and pipe distribution systems

states that 'If the effects of materials on water

quality are being investigated, then the initial draw

off should be sampled. Samples may also be taken after

a specified period of stagnation to provide information

on the rate at which materials affect quality or the

maximum likely effect.' For example, in the UK (England

and Wales) standards for drinking water quality, the
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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 gquality of a drinking

water as supplied, but will not give a representative

assessment of the concentration of lead or other metals

from the internal distribution system to which the

consumer is exposed.

Based on the above, data from fully flushed samples

are not likely to be representative of the extent of

lead exposure."

Now, Prof Fawell, a good deal has been said,

debated, about the ISO standards. Can I ask you to look

at the ISO standard. C2, page 1538, tab 19. It starts

at page 1526.

Page 1538. Do you see, under the heading
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"Pre-collection cleaning, disinfection and flushing"?

A. Yes.

Q. It's a relatively huge document, and doing the best we

could, we have identified what appears to be the

relevant bit or part concerning sampling method or

sampling protocol. So I'm going to start asking you

questions, starting from this part of the ISO standard.

If I have barked up the wrong tree, looked at the wrong

part --

A. I think that's correct.

0. -- by all means tell me, and we can look at, let's say,
chapter whatever. But this is the correct place to look
at?

A. Yes.

Q. Could I ask you basically to develop or elaborate where

the quotation in the middle of the preliminary joint

opinion comes from?

A. That comes from 6.4.1.

Q. Yes, in the middle?

A. Yes.

Q. Five lines down:

"If the effects of materials on water quality are
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being investigated, then the initial draw-off should be

sampled. Samples may also be taken after a specified

period of stagnation to provide information on the rate

at which materials affect water quality or the maximum

likely effect. 1If the quality of the water as supplied

to premises is to be checked, then the faucets should
be

cleaned and flushed at a uniform rate for 2 minutes to

minutes or longer if necessary to achieve constant

temperature before samples are collected. The faucets

should be cleaned, disinfected and flushed if samples

are to be collected for microbiological analysis.

Faucets should be left flowing at a steady rate during

sampling."

Now, it's under the heading "Faucets", but if you

read the text of 6.4.1, some sentences relate to faucets

but some sentences, for example the sentence five lines

from the top, "If the effects of materials on water

quality are being investigated, then the initial

draw-off should be sampled" -- it doesn't seem to be

specific to faucets.
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A. Yes.
Q. So can you explain how this fits into our present

exercise?

A. It doesn't mean sampling faucets. It means sampling at

faucets. 1In other words, if you are sampling at the

tap, this is the instructions as to how you would

Ooperate.
Q. If you are sampling water coming out of a tap?
A. Absolutely. And the reason for things like -- it says

should be until the constant temperature, that's a very

easy way of demonstrating that you are bringing in water

from the mains, because that water would be at

a constant temperature and you wouldn't get the

variation. So it's a very simple, ad hoc approach to

being able to do that.

But of course it is not intended to be adopted

verbatim under every circumstances. It would be

expected that any authority would actually adapt the

instructions to their particular circumstances.

Q. Right. Can I also ask you to look at the previous page,

1538, under 6.1.
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A. Yes.

Q. "Pre-collection cleaning, disinfection and flushing",
"General".

A. Yes.

Q. "Cleaning, disinfection and flushing prior to sample
collection ..."

The sample here is sample of water?

A. Correct.
Q. "... depend on specific objectives of the monitoring
programme. In general, sampling to ascertain the

quality of the water delivered to a building, or to

ascertain whether the quality of water delivered within

a building is possibly altered by the service network

within the building, should not be carried out without

thorough cleaning and flushing of the sampling points."

What kind of scenario does this sentence envisage?

A. Well, where it talks about cleaning of the sampling

points, that is very specific, and it's making sure that

your sampling point, which could be the initial part of

the tap, the part that's not got water in normally until

you actually turn the tap on, that that is suitably
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clean, and it's particularly important for looking at

microbiological contamination, because you do get

microbiological contamination in that area, and that is

not coming from the water as examined.

Q. Thank you. $So can I ask you then to put the ISO

document to

Perhaps one more question. At 6.4.1, after the

sentence quoted in your report, there's a sentence which

says:

"If the quality of the water as supplied to premises

is to be checked, then the faucets should be cleaned and

flushed at a uniform rate for 2 minutes to 3 minutes or

longer ..."

What is the significance of the two to three

minutes?

A. That, in many buildings, will clear the internal system,

and that's why it says "or longer" because it will

depend on the particular building. But two to three

minutes, in many houses, in many countries, would

actually take you through to the mains water, so that

you are not going to be affected by the internal
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plumbing.

So it's basically saying that you've got to flush it

through for a sufficient time to make sure you get to

mains water, and to an extent that is duplication of

what it's saying about constant temperature.

Q. Because this is ISO, this is not country-specific.

A. No, it's very general.

Q. Therefore, what you are saying is that even though it

mentions some numbers, the numbers should not be treated

as bible?

A. No. It should be used according to your particular

circumstances, to design your sampling, to meet the

purposes that you are trying to achieve.

Q. And in accordance also, if I may suggest, of the kind
of

building, the houses that people live in?

A. That goes without saying, because you cannot have

a standard that covers all the possible buildings that

there are in the world. For example, in Hong Kong, the

public housing blocks, or private housing blocks, are

not normally found -- an equivalent is not found, for
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example, in Europe.

Q. Thank you. Can I now then move on to your solo report,

as opposed to your joint report, which is tab number 3,

page 86. I'm not going to read out the instructions

because I have read it out already.

Can I move straight to page 90:

"l. I Professor John K Fawell, independent

consultant on drinking water and environment of Bourne

End in the county of Buckinghamshire in the United

Kingdom, have been appointed as one of the Commission's

experts to assist the Commission in determining the

matters under the terms of reference.

2. Lead in drinking water arises from lead leached

from lead pipes, lead solder and other lead containing

fittings, including brass and gun metal and also

unplasticised PVC ... pipe not manufactured to current

standards, ie containing high concentrations of lead

stabiliser. It is not normally found due to

contamination of source water or in water up the

boundary of buildings unless there are lead service

connections or lead stabilised PVC pipe (service

connections are the pipes that deliver water from the
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water main to the building) ."

Pausing here, there's a distinction between

unplasticised PVC pipe, on the one hand, and -- is there

plasticised PVC pipe on the other?

A. There's a particular —- unplasticised PVC pipe is widely

used as a water pipe. It is rigid. The plasticiser was

in the past a lead-based plasticiser. That leached and

gave significant levels of lead, and it was recognised

that that quality was inappropriate, and the

requirements changed, so unplasticised PVC now requires

that there is no lead plasticiser.

Q. Right.

"Leaching can be exacerbated by galvanic corrosion

as a result of other metals being joined to lead and

will be dependent on factors such as hardness and pH.

The level of leaching can be very variable from property

to property depending on the configuration of plumbing

and also on whether there are lead service connections.

The concentration of lead in water is also a function
of

the surface area of the lead source in relation to the
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volume of water, so a small surface area in relation to

a large volume will result in lower concentrations than

a large surface area of a similar source in a similar

volume. The concentration at any tap will also vary

according to the temperature and period during which the

water has been in contact with the lead source.

Typically first draw water will have a much higher

concentration of lead but this may not reflect the

concentration of lead in water ingested in normal use.

Equally, flushed samples would be expected to

underestimate the concentration of lead in water

ingested in normal use."

The reason why the concentration at any tap will

vary according to the temperature during which the water

has been in contact explains why, as you may have heard

from Prof Lee, that if it's a hot water pipe, there's

a higher chance of a higher lead concentration?

A. Yes.

Q. Because it basically increases the solubility?

A. We would expect that to happen. That reflects what we

tend to see.

- 150 -

Transcript by DTI Corporation Asia, Limited



BKEHEIEHAEZRR

g

201642 H 16 H

Q. Thank you. Paragraph 3:

"There are no internationally agreed sampling

protocols that can truly reflect average consumption of

lead from drinking water and which are reasonably

practical to apply. The most effective approach is to

identify whether ..."

Pausing here, so there's no particular standard

called the average quality of drinking water standard

or

whatever which tells you flush for how many minutes

represents how much -- the kind of water that a normal

human being would drink day in, day out?

A. Absolutely, because that will change from circumstance

to circumstance, and the way that people use the water

will be different between different, in this case,

apartments, different buildings. And the only way that

is really suitable is to take proportional samples, so

that you have a piece of kit that attaches to the tap,

and each time the consumer turns the tap on, takes some

water, a proportion of that water is taken and sampled.

That goes on over however long you wish to continue with
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it.

That gives you a very accurate assessment of intake

of lead. 1It's totally impractical for routine use. It

is a research tool, purely and simply, because it is

a major disruption. It's very difficult to operate, you

have to set pieces of kit up, and it is difficult to do.

Q. Because you need the co-operation of the residents to

allow you to actually go in and mess around with their

tap?

A. Absolutely. You need their agreement. You would also

need an awful lot of very expensive equipment to be able

to do sufficient numbers of samples to do it on

a routine basis.

It could be done, and has been done, with limited

numbers of properties, in order to get a feel for the

likely exposure under different circumstances.

Q. In the United Kingdom, we've heard, and we have actually

seen reports, on the relevant water quality authority,

a kind of survey on water consumption habits --

A. Yes.

Q. -—-- of people in various parts of England and Wales.
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That had utilised the kind of sampling method which you

have just mentioned.

A. It did. I had some involvement in that in the 1980s,

and it was a very onerous piece of work to carry out.

It's not something -- we were very careful that nobody

made any mistakes.

Q. There's one in the 1980s and I think there's a more

recent one?

A. Yes. 1I've not been involved in the more recent ones.
Q. But you have been involved in the one in the 1980s?
A. Yes.

Q. But even if you managed to get some survey done, as to

some people consume water in this particular way and

some people consume water in that particular way, that

only gives you a feel as to the way most people or some

people consume their water?

A. Yes.

Q. Does it mean that in designing or in advising on health

risks, you can then disregard those which do not fall

within, let's say, the top 60 per cent?

A. No. You have to then try and extrapolate to other
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circumstances. It will depend on the type of housing,

the sort of population that you are looking at, and how

likely it is that they will widely differ in their usage

patterns.

But the key thing about the usage patterns on this

is that it will -- whatever the usage pattern, it will
give you an overall exposure. You have to then do
enough different people, different families,

properties,

whatever, in order to get a broader feel for the level

of exposure.

That is a research approach because you simply

cannot do that for every single -- basically, it would

mean that you would try to give every single household

their own standard for lead in water, and that is not

sensible or possible.

Q. Can I ask you to look at bundle A4, tab 53.

A. Yes.

Q. You can see page 2745.

A. Yes.
Q. "Water Research".
A. Yes, the "Water Research Centre".
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Q. "Domestic water use patterns", and if you look at the

date, over the page --

A. 1986.

Q. The year after it snowed in the summer.

A. That's true.

Q. This is the project that you were involved in in the

1980s?

A. It is, yes.

Q. You were actually part of the team or --

A. Yes, I was involved in providing a certain amount of

advice, working with Jolly, Bailey and Bob Lacey, who

was the statistician.

Q. This is the one where you said they actually put taps

and extra meters and loggers, as we can see at

page 27637
A. Yes.
Q. Why didn't you just do surveys by doing gquestionnaires

and asking people gquestions?

A. This was considered to be the most scientifically robust

way of getting actual data. The problem with surveys

and guestionnaires is that you have problems with
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recall, a whole range of differences that make it very

difficult for an individual. You can get a broad feel

for the way that somebody uses the water, but to get the

sort of detail that we were looking for, the only way

is

to have something that's scientifically robust, and

that's this sort of sampling.

Q. Looking back at paragraph 3:

"The most effective approach is to identify whether

lead is present in the pipework leading to the tap used

for drinking water and cooking. This is achieved by

taking samples of sufficient magnitude to provide

a sample of the water in the internal plumbing that is

likely to have been in contact with any lead in the

system for a sufficient period of time to allow

measurable concentrations of lead to be reached.

A positive result, ie a lead concentration close to or

in excess of the WHO provisional guideline value of

10 micrograms per litre, or another chosen trigger

value, eg 5 micrograms per litre, would then trigger

an investigation as to the source of lead, eg leaded
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solder, and the necessary remedial steps to reduce

exposure. (See preliminary joint report ...) Samples

taken from the fresh-water roof tanks of three public

housing blocks show no lead, which suggests that there

are no lead service connections or lead stabilised uPVC

pipes.

4. The World Health Organization develops

Guidelines for Drinking-water Quality, which are revised

on a regular basis. The current edition is the fourth

and was published in 2011."

We will go through that in greater detail later.

"The guidelines outline a framework for safe

drinking water, which considers the overall management

of Water Supplies and includes the concept of Water

Safety Plans which provide a proactive means of

preventing and managing hazards and risks from the

catchment to the point at which consumers receive their

drinking water, frequently referred to as the source to

tap approach."

Just a little bit of an idiot's guide to jargon --

the catchment simply means the place where water is
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initially gathered?

A. That's correct.
Q. Be 1t a reservoir or a river or lake?
A. Or where it leads into the river or reservoir or lake.

So you would have, for example, if rain falls on fields

and hills around a particular source, then that could
be

the source of various contaminants.

Q. That would count as the catchment as well, is not just

the reservoir?

A. That's the catchment, yes. So the catchment is wider

than just the source.

Q. The reservoir. When you refer to the "source to tap

approach”™, this is not a term of art which is actually

used in the actual guidelines, is it?

A. No, it's --

Q. Is it just a kind of scientist's colloquial reference?

A. Yes, it's a short-term way of describing the approach

as

being comprehensive from the source, including the

catchment right through to where it's delivered to the

consumer.
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Q. The tap?

A. The tap.

Q. "The Guidelines are regarded as the scientific point of

departure for the development of National Standards

which should take into account the specific

circumstances of the country concerned. The guideline

values for chemical contaminants provide a basis for

assessing the risks to health from drinking water but

WHO indicates that local circumstances should always be

taken into account in setting national standards and

recommend that individual guideline values should be

considered in the appropriate context. 1In this respect

the statement that 'A guideline value (for a chemical

constituent) normally (my emphasis) represents the

concentration of constituent that does not result in any

significant risk to health over a lifetime of

consumption' should be treated with caution because it

does not mean that contamination can be allowed to

increase to the guideline value. In addition, some

guideline values for chemicals are designated

provisional and may be set at a higher value than would

be the case for a strictly health-based wvalue because
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of

practical considerations, eg lead. It is appropriate to

try and achieve as low a concentration of a contaminant

as possible within the constraints of cost and

practicality."

Now, can I take you to that part that you quoted

about "a guideline value normally represents the

concentration". C2, tab 18, page 1258.

A. Chapter 1 of the Guidelines.

Q. Page 1258, in the "Introduction" chapter.

A. Yes.

Q. 1It's on the right-hand side of the page, of the

print-out, immediately above "Radiological aspects".

A. Yes.
Q. "Guideline values are derived for many chemical
constituents of drinking water. A guideline value

normally represents the concentration of a constituent

that does not result in any significant risk ...",

et cetera.

So this is the part gquoted.

Can you explain this part about the need for
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caution, because to a layperson like me, once you see

a number, you can be tempted to say, "Right, as long as

I don't meet the number, I'm safe"?

A. This is one of the reasons that WHO really say that

member states should incorporate guidelines into their

standards, into their particular standards, and take

into account their particular circumstances.

There are circumstances where in practical terms we

cannot recommend a guideline value that relates to the

actual health-based value. Lead is a particular case in

point.

What that means is we can say this is what you can

practically achieve, you should try and get lower, and

in due course, as we get better at dealing with this,

you will be able to get lower, but in the meantime,

you've really got -- this 1is your minimum -- you've

really got to achieve this, and then after that you are

looking at gradual improvement.

Q. Paragraph 5 addresses lead in particular, and perhaps

that would bring out the point that you are trying to

make for lead.
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If we look at paragraph 5:

"ILead has been included in all editions of the

Guidelines. 1In the second edition, published in

1993 ..."

We might as well look at that. It's in bundle C21,

tab 175-2, page 18941. That is an extract from the 1993

WHO document.

A. Yes.

Q. In fact, it starts at page 18940.

A. It does.

Q. You had a part in this?

A. I did.

Q. Under the heading "Lead":

"Lead is used principally in the production of

lead-acidbatteries, solder, andalloys. The organolead

compounds" -- which I don't try to pronounce -- "have

also been used extensively as antiknock and lubricating

agents in petrol, although their use for these purposes

in many countries is being phased out. Owing to the

decreasing use of lead-containing additives in petrol

and of lead-containing solder in the food processing

- 162 -

Transcript by DTI Corporation Asia, Limited



BKEHEIEHAEZRR

g

201642 H 16 H

industry, concentrations in air and food are declining,

and intake from drinking water constitutes a greater

proportion of total intake.

Lead is present in tap water to some extent as

a result of its dissolution from natural sources, but

primarily from household plumbing systems containing

lead in pipes, solder, fittings, or the service

connections to homes. The amount of lead dissolved from

the plumbing system depends on several factors,

including pH, temperature, water hardness, and standing

time of the water, with soft, acidic water being the

most plumbosolvent.

Placental transfer of lead occurs in humans as early

as the twelfth week of gestation and continues

throughout development. Young children absorb 4-5 times

as much lead as adults, and the biological half-1life may

be considerably long, longer in children than in adults.

Lead is a general toxicant that accumulates in the

skeleton. Infants, children up to six years of age, and

pregnant women are most susceptible to its adverse

health effects. Inhibition of the activity of ..."
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Is that gamma? No?

A. Aminolaevulinic acid.

Q. Sorry, I won't try to pronounce that.

"... in children has been observed as blood lead

levels as low as 5 micrograms per decilitre, although

adverse effects are not associated with its inhibition

at this level. Lead also interferes with calcium

metabolism, both directly and by interfering with

vitamin D metabolism. These effects have been observed

in children at blood lead levels ranging from 12 to

120 ..., with no evidence of a threshold.

Lead is toxic to both the central and peripheral

nervous systems, inducing" -- I won't try to pronounce

that -- "neurological and behavioural effects. There is

electrophysiological evidence of effects on the nervous

system in children

I won't read these. I skip straight to the

penultimate paragraph:

"In 1986, JECFA established a provisional tolerable

weekly intake (PTWI) for lead of 25 micrograms per

kilogram of body weight ... for infants and children on
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the basis that lead is a cumulative poison and that

there 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 ... As infants are

considered to be the most sensitive subgroup of the

population, this guideline value will also be protective

for other age groups.

Lead 1s exceptional in that most lead in drinking

water arises from plumbing in buildings and the remedy

consists principally of removing plumbing and fittings

containing lead. This requires much time and money, and

it is recognised that not all water will meet the

guideline immediately. Meanwhile, all other practical

measures to reduce total exposure to lead, including

corrosion control, should be implemented."

This is where the 10 micrograms per litre value was

first raised.

A. Yes.

Q. We can see that as translated into 0.01 milligrams per
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A. Yes.

Q. As a matter of interest, this paragraph actually says

most lead in drinking water arises from plumbing in

buildings. Just for our general education, you have

heard about the incident in Flint in America?

A. I have indeed.

Q. Does that arise from plumbing in buildings, the lead

poisoning there?

A. Service connections and buildings, and I actually refer

obliquely to this later in my report.

Q. Yes, I know. So every case is different, so that

doesn't concern lead solder?

A. It concerns lead fittings and lead service connections,

the same as we have elsewhere, where there is a lead

pipe that runs from the water main through to the

property. These were very commonly applied in the

1940s, 1950s and 1960s, because the lead pipe was

relatively flexible, and there was a feeling that it

would not result in the lead pipe fracturing if there

was movement of the ground.

In some countries, in France, in Paris, for example,
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the water pipes were run very close to the waste water

pipe, the sewer, and they were installed because it was

felt that there would be less chance of leakage from the

sewer into the water pipe.

Q. Right. It says here:

"... most lead in drinking water arises from

plumbing in buildings and the remedy consists

principally of removing plumbing and fittings containing

lead."

What kinds of countries, what kinds of systems is it

talking about here? Because we know that in Hong Kong

lead pipes were actually banned early last century.

A. That's right, but in many other countries, the UK, many

parts of Europe and in the United States, for example,

lead service connections in fact are still in place,

a reducing number as they are gradually removed, but

there were large numbers of them, it wasn't necessarily

well recorded as to where those service connections

were, and one of the requirements, for example, at the

moment 1s that when the 10 is exceeded and there 1is

an examination of the house, if there is a lead service

- 167 -

Transcript by DTI Corporation Asia, Limited



BKEHEIEHAEZRR

g

201642 H 16 H

connection, the requirement is that the water supplier

changes that lead service connection, warns the consumer

that if they have lead pipes within the house, that they

should consider replacing those lead pipes.

Q. So, basically, if no symptoms arise, then people just

continue to live happily, despite the existence of lead

pipes around?

A. Yes, generally.

Q. Symptoms, not in the sense of health symptoms, but

symptoms as the exceedance of the 10 --

A. Not all lead pipes will give rise to high levels of

lead, because in some circumstances they are coated

internally with very high levels of lead carbonate, if

you have very hard water, for example, and there the

levels of leaching will be considerably lower.

I do know of one water main that's about 500 years

old that's lead, and that goes to one of the English

cathedrals, and the lead levels in the water are

actually very low, because the amount of calcium

carbonate that's on the surface of that pipe is so

great, it provides a very thick coating.
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Q. Anyway, each system using lead pipes would have maybe

its own way of making sure that there's no leaching into

the water, whether because --

A. Absolutely.

Q. -- naturally because of hard water, there's coating

anyway, or because they use chemicals to reduce the

plumbosolvency?

A. Absolutely. One of the other things is that if in

a particular zone, basically a supply area, there are

a significant number of exceedances of the 10 micrograms

per litre, which is used as a trigger wvalue, then

there's a requirement for the water supplier to treat

the water with orthophosphate, and that orthophosphate

will passivate the surface of the lead, reduce the

plumbosolvency and reduce the leaching. But you can't

get much lower than 10 using that technique.

Q. Right.

CHAIRMAN: Why 1is that so?

A. It just seems to be one of those practical things.

Nobody is sure exactly why. I suspect that in some

cases 1it's because you get particles breaking off, and
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so on. It does make it difficult to get down.

In some circumstances you may be able to get below.

For a particular property, it may be okay. But when you

look at the round of all the properties, it gets more

difficult.

MR SHIEH: Can I then move on to page 92.

A. Yes.

Q. At the top of page 92, you basically set out the PTWI,

which I have actually read out in the text of the 1993

document already, but the third line from the top of

page 92, you said:

"... this guideline value was retained in the third

edition in 2004 and 2008."

2008 is a revision to the 2004 edition; right?

A. It was an addendum.

Q. It's still third?

A. Yes.

Q. "JECFA re-evaluated lead in 2011 and withdrew the PTWI,

stating that it was not possible to establish a new PTWI

that would be health protective because the

dose-response analyses did not provide any indication
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of

a threshold. The fourth edition was published in 2011

and although the guideline value of 10 micrograms per

litre was retained, this was because of practicality in

dealing with older systems with existing lead pipes,

fittings and solder and cannot be considered in the same

light as in the previous editions of the Guidelines.

Lead solder was identified as a source of lead in

drinking water in the second, third and fourth editions

of the Guidelines."

Can we look at the 2011 version, which is bundle C2,

tab 18. Page 1446.

A. Yes.

Q. There might be a typo, because your reference in the

report is page 1246, but in the actual text which I am

using, it's actually 1446.

A. Sorry.

Q. At page 1446, do you see the heading "Lead"?

A. I do.

Q. It should be 144¢6.

"Lead 1is used principally in the production of
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lead ..."

The earlier part basically repeats the usage of

lead, but if you actually look at the bottom, it tells

you the wvalue.

Provisional guideline wvalue is 10 micrograms per

litre.

"The guideline value is provisional on the basis of

treatment performance and analytical achievability.

Occurrence: Concentrations in drinking water are

generally below 5 ... although much higher
concentrations ... have been measured where lead
fittings are present. The primary source of lead is

from service connections and plumbing in buildings;

therefore, lead should be measured at the tap. Lead

concentrations can also vary according to the period in

which the water has been in contact with the

lead-containing soldering materials.

Basis of guideline value derivation. The guideline

value was previously based on a JECFA PTWI, which has

been withdrawn, and no new PTWI has been established on

the basis that there does not appear to be a threshold

for the key effects of lead. However, substantial
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efforts have been made to reduce lead exposure from

a range of sources, including drinking water. Because

it is extremely difficult to achieve a lower

concentration by central conditioning, such as phosphate

dosing, the guideline value is maintained at

10 micrograms per litre which is designated as

provisional on the basis of treatment performance and

analytical achievability."

Now, that basically is the message that you try to

capture in paragraph 5.

Over the page, at page 1447 of the WHO document.

Under "Additional comments" in the table on top:

"Infants and children are considered to be the most

sensitive subgroups of the population.

Lead is exceptional compared with other chemical

hazards, in that most lead in drinking water arises from

plumbing in buildings and the remedy consists

principally of removing plumbing and fittings containing

lead."

Then basically there's a repetition of the part that

we have seen in 1993.
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In the middle of this page, below the table, there's

a sentence which starts:

"Based on the dose-response analyses, JECFA

estimated that the previously established PTWI of

25 micrograms per kilogram body weight is associated

with a decrease of at least 3 intelligence quotient

points in children and an increase in systolic blood

pressure of approximately 3 ..."

Millimetre?

A. Mercury.

Q. "Hg" is mercury, is it?
A. Yes.
Q. "...in adults. These changes are important when viewed

as a shift in the distribution of IQ or blood pressure

within a population. JECFA therefore concluded that the

PTWI could no longer be considered health protective,

and it was withdrawn.

Because the dose-response analyses do not provide

any indication of a threshold for the key effects of

lead, JECFA concluded that it was not possible to

establish a new PTWI that would be considered to be
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health protective. JECFA reaffirmed that because of the

neurodevelopmental effects, foetuses, infants and

children are the subgroups that are most sensitive to

lead.

It needs to be recognised that lead is

exceptional ..."

Again, repeating previous sentences.

Now, a few concepts that I wish you to explain and

elaborate for us.

First, there is this concept called dose-response

analysis. What is that? Because the previous guideline

was based on a dose-response analysis. What is that?

A. That is the relationship between the amount ingested and

the adverse or other effect, so that the increase in the

amount of the toxicant relates to an increase in the

amount of the effect.

So, as you get more, then you are likely to have

a bigger effect. That's the normal situation.

So, when going down at that analysis, you can often

determine that there is a point below which there won't

be any effect. 1It's a threshold, a point beyond which
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you are not going to get any improvement because that's

not going to have any more adverse effects below that

level.

In the case of lead, they were not able to determine

what that threshold was. Now, that doesn't necessarily

mean there isn't a threshold. It just means we can't

actually measure it at the moment. It's down below our

area of measurement. And that provides a rather

difficult situation in setting health-based standards.

We don't have a basis for setting a health-based

standard, or a guideline in this case.

Q. But does it mean that 10 is no longer health-based?

A. It means that 10 is no longer a health-based guideline

value.

Q. Because even adopting 10, there is still the adverse

effect --

A. Absolutely.

Q. —-- to IQ and blood pressure?
A. Yes. That's what's stated earlier on in that particular
section. So it shows that even at the provisional

tolerable weekly intake, you will have effects.
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Q. So, basically, it means that you could actually do

better for health purposes, but you don't know how much

better?

A. Yes. You really need to do better, for health purposes,

because you should not be accepting that.

Now, that gets a little bit complicated, obviously,

because it involves costs and benefits, and this is

looking at a population basis rather than an individual

basis. So it is recognised that you need to get as low

as you practically can, with reasonable cost, but the

difficulty is that we can't give you a value about how

far you should go. So you get as low as you can

reasonably achieve within the practical terms of what

you have available.

Q. But knowing that achieving that could still carry the

risk of the 3 point IQ shift or whatever?

A. There would be less then of a risk. The risk would

reduce as the exposure reduces, as the concentration and

the level of the exposure reduces.

So if we are looking at this in context, in the

past, not so long ago actually, before we took lead out
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of petrol, for example, we had children with average

blood lead levels of around about 10 to 15 micrograms

per decilitre. The world didn't end, but it was

undesirable.

When we took lead out of petrol, there was

a significant drop in blood leads. We also dealt with

lead from a number of other sources, including improving

the situation with drinking water. The consequence is

that, for example, in the UK or in the US, we have

average child blood lead of 2 micrograms per decilitre

or less. So there's been a dramatic reduction.

So the risks from the exposure to lead have been

reduced significantly. They haven't been completely

removed, but that risk is a lot less now. It's very

small. And actually measuring in an individual would be

extremely difficult.

Q. Thank you. In the "Lead" section which we have just

looked at, there is this concept, in the previous page,

1446:

"... on the basis of treatment, performance and

analytical achievability."

Is that used in contradiction with health-based?
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It's not based on health considerations, it's based on

what you can achieve?

A. No, it's based entirely on practicality. 1It's nothing

to do with the health. It's an indication that we

cannot expect to change everything immediately. 2011

was when the JECFA re-evaluation was published. We were

privy to that, when we were looking at the development

of the fourth edition therefore that was taken into

account. It recognises that you cannot overnight deal
with that.
What it doesn't say, and perhaps -- and I can assure

you 1t will be in the current addendum that's being

prepared for the fourth edition -- it doesn't actually

say, "If you don't have any lead to start with, you

shouldn't put any in there."

Q. So basically making clearer the message that this really

addresses systems --

A. Yes.

Q. -- where you are trying to bring down levels of lead?

A. Absolutely.

CHAIRMAN: Can I ask you, Prof Fawell -- I understand the
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"treatment, performance", but why is "analytical

achievability" mentioned?

A. 1It's because in many countries their ability to measure

accurately or reasonably accurately a value or quantify

a value of 10 micrograms per litre is not particularly

good. So we recognise that there will be countries

where this will be very, very difficult to achieve, at

this time.

CHAIRMAN: In the context of Hong Kong, we know the

concentration of lead coming from China at a very low

level --
A. Yes.
CHAIRMAN: -- 0.001 micrograms per litre or something like

that, and we also heard from Prof Lee that the

analytical achievabilities of their instruments, either

in the university or at the Government Laboratories, is

within 0.02 or 0.025 milligrams per litre. So does that

mean that in the context of Hong Kong, we can actually

set a guideline of, say, 2 micrograms?

A. One would argue that in Hong Kong, where lead piping was

banned a long time ago, that any standard,
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Hong Kong standard, developed from the guidelines, would

be a lot less than 10 micrograms per litre.

CHAIRMAN: Thank you.

MR SHIEH: Prof Fawell, there had been some discussion about

the default assumption underlying these values, and how

much and how long you need to take "contaminated" water,

containing about 10 microgram threshold, before any ill

effect would manifest itself. You know about the

70-year drinking period --

A. Yes. 70-year, in this particular context, is something

of a red herring.

Q. Why?

A. Because we are talking about the most sensitive

subgroups, infants and children, and infants and

children tend not to stay as infants and children for

70 years.

Q. Yes. So coming back also to the point. Because the

subgroup which is most sensitive to lead would Dbe

infants and children, so in designing any sampling or

testing protocol, does it mean that one has to be

particularly sensitive to habits associated with this
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group?

A. Absolutely. 1It's really important, because --

Q. Some people drink, you know, distilled water at work or

whatever, but some people are home-bound, like infants?

A. Particularly important with bottle-fed infants, whowill

get most of their intake from water, and who will have

a much higher intake of water in relation to their body

weight than a breastfed infant.

So some people will prepare a bottle or a series of

bottles first thing in the morning. They would fill

a kettle, boil a kettle, then make up a series of

bottles which are then cooled and be put in the

refrigerator and reheated at later stages. If that

happens and they take first-draw water, they will be

taking more than 1 litre of water, and they will have

the potential for a much higher level of lead under the

circumstances, so the infant may actually be getting

a much higher level of exposure than an adult would get.

So therefore looking at that and providing advice

around that is particularly important.

Q. But coming back to 70-year-old -- forgive me.
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A. That's me.

Q. Infants don't remain as infants for 70 years. They

remain as infants for, let's say, two or three years?

A. We are talking about relatively short periods when there

can be an impact, because we know that the measurement

is in infants and IQ in infants. So we are talking

relatively short-term exposure, months to perhaps a very

few years.

Q. But does the 70-year thing mean that you have to keep

taking it for 70 years, before any ill effects would

manifest, so if people complain after two or three years

they are making it up, because they haven't actually

taken it for 70 years? I'm playing the devil.

A. At these sorts of levels, you would not expect to see

acute effects, because the concentrations are relatively

low, so you would not expect to see, unless individuals

were doing very strange to increase their exposure

significantly, acute poisoning effects in individuals.

Now, that doesn't necessarily mean that people are

not under significant stress because they are being

exposed to a toxin which is an unknown, they did not
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volunteer to be exposed to it, it has not got their

choice involved. So that can cause a whole range of

effects.

I was reading Prof Bellinger's evidence and he

actually touches on this and was questioned about it,

and it is a difficult area. It is not saying that

people who show effects are making it up, but they can

be influenced by their knowledge of the fact that they

are being exposed, and there are other examples of this.

Q. Can I move on to paragraph 6.

CHAIRMAN: I think, for lead, it's not so much the acute

symptoms; it's rather the chronic effects on

an individual.

A. Absolutely. In the past, back in the 19th century

onwards, there were places where lead concentrations

were achievingmilligrams per litre, and there you could

see frank lead poisoning in some individuals after

a relatively short period.

But in this day and age, unless there are very

extreme circumstances, that should not be the case, and

in Hong Kong that certainly should not be the case.
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CHAIRMAN: Thank you.

MR SHIEH: Paragraph 6:

"In spite of the fact that leaded solder is known to

be a significant source of lead in drinking water

installations in buildings and that lead solder 1is

banned from use for drinking water systems in many

countries, incidents in which lead solder has been used

in new buildings continue to occur. In 1997 a new

housing estate in Scotland was found to have been

plumbed with copper piping installed with lead

solder ..."

Pausing here, can we look at the relevant reports,

in bundle Al, tab 14 and also tab 15.

A. Yes.

Q. These are the reports and documentation flowing from

that saga. There is stage 1 and stage 2 --

A. That's correct.

Q. -—-- in the Scottish saga, stage 1 being the emergency

measures; right?

A. Yes.

Q. And stage 2 being the longer-term work being done as

a result of the explosion of the saga, so to speak?
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A. Yes.

Q. We have actually been through that with other witnesses

and therefore I won't be exploring that or taking you

through them.

Were you aware of this incident?

A. I was partly involved in it.

0. In what sense?

A. I was consulted by SCIEH and asked to look at the

reports and comment on the approaches that they were

taking.

Q. Right. For stage 1 or stage 27?

A. It was mostly stage 2, but I was aware of stage 1

because they contacted me to say that this had happened.

Q. So stage 2, the report for stage 2 is the one in tab 15.

A. Yes.

Q. 2003, Scottish Centre for Infection and Environmental
Health.

A. Yes.

Q. That's the entity retaining you?

A. Yes.

Q. Then, reading on in paragraph 6:
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"... and in 2001, new properties in Wales were also

identified as having lead solder."

Look at the same bundle, bundle Al. In tab 13, you

can see the relevant journal reporting on that. We

don't seem to have any formal report on this. This

appeared in a professional journal, the Journal of

Environmental Health Research.

Did you have any knowledge of this incident at the

time it --

A. Yes, I was aware of it.

Q. You were aware of 1it?

A. Because I had reasonably close links with the Chemical

Hazards and Poisons Division of UWIC.

Q. I see. You didn't do any work on it but you were aware
that --
A. I was aware of this. They contacted me to let me know

about it, because it was of note to them.

Q. Inthese incidents, materials containing lead, soldering

materials, pipings --

A. Yes.

Q. -- were used, in spite of the fact that they ought not
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to have been used?

A. That's correct.

0. I know it may not be a matter for expert evidence, but

in your experience, how sound is an assumption that

people would just not do things that they are not

supposed to do, in the context of using raw materials?

What kinds of things, in your experience, would

influence --

A. From long-term experience with lead and leaded solder,

in the United Kingdom and in Europe, I would say that

you simply can't rely on that, unless you have some

very, very powerful mechanisms in place to stop it

happening, because --

Q. Why? Why can't you rely on people's self-discipline?

A. Because half the time, people don't even know the

difference between different solders. They are sold in

plumbing supplies, and often -- it may not be always but

often -- I know from experience they are not clearly

designated as being different, and there is a price

difference, and surprising, people actually will often

choose the cheaper of the two, which is the leaded
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solder.

And there is another issue, that leaded solder is

actually easier to apply than the unleaded solder. You

need more skill to apply the unleaded solder properly,

and leaded solder is still allowed in many countries for

domestic heating systems.

Q. Non-potable water systems.

A. Non-potable water systems. Therefore, there is a danger

that people will take the wrong material, and also when

repairs take place, frequently you take the first solder

to hand, particularly if it's an emergency repair.

CHAIRMAN: Are you referring to a normal DIY man or are you

referring to a professional plumber?

A. I'm very cautious here, I'm afraid, Chairman. I am

largely talking about the normal DIY, but many of these

are used by professional plumbers as well. 1In the UK,

we looked at and discussed with the government about

getting lead solder banned full stop, and the government

were unwilling to do this because of representations

from the heating side of the plumbing industry, and so

they retained the leaded solder.
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We then continued to provide to improve the training
of plumbers and the certification of plumbers, which
government again were unwilling to do, for some bizarre
reason which is totally beyond me.

The plumbers themselves were trying to get
a certification system in place, because they saw this
as important for the reputation of their particular
industry.

Scotland now has such a system. The first one that
I can find is Hong Kong.

MR SHIEH: So we are advanced, on paper?

A. On paper, yes.

CHAIRMAN: Let's continue tomorrow. I think we have heard
enough for the day. I would be grateful if you can come
back tomorrow morning at 9.30, Prof Fawell.

WITNESS: Thank you to you.

CHAIRMAN: The hearing is now adjourned. Thank you.

2016 FF 2 H 16 H
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Commission of Inquiry into
Excess Lead Found in Drinking Water Day 55

Tuesday, 16 February 2016

(9.34 am)

(Transcript of simultaneous interpretation

except where otherwise specified)

PROF JOSEPH HUN WEI LEE (on former oath)

Cross-examination by DR WONG (continued)

DR WONG: Good morning, Prof Lee.

I would like to take you to V1/149, figure 1.

By the 40th second, it would be over 20 metres, that

is the length of the pipe?

A. Could you repeat, please.

Q. By the 40th second, the flushing pipe will be more than

20 metres; 1is that correct, to say this?

A. Yes, more than 20.

0. 507

A. No, 20 metres.

Q. Yes, yes. 20 metres. The length of the horizontal pipe

is 20 metres. The plumbing volume is on the basis of

20 metres?

A. Yes, a typical length is this.

Q. In this particular case it's 20 metres?

A. Yes.

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 55

Q.

By the time we reach the 40th second, the whole

horizontal pipe would have flushed once; is that right?

Yes, you may put it this way.

By the time we reach the 60th second, it would be

40 metres; is that right?

Can you speak up a little bit? I can't hear you.

T equals 60 -- it would reach 40 metres. T equals 80,

it would be 50 metres. That would mean that the pipe

would have been flushed twice?

Right.

Let me refer you to two figures. Page 173.2. These are

the figures that we obtained on Saturday from your

attachment. Page 173.2, Yan On Estate, there are two

data I would like to refer you to. Yan On -- hold on a

second, please.

Yes.

Yan Yuet House, if you look at 920, Yan Yuet, flat 920,

the flow rate is 269. That's about an average flow

rate. So it's approximate to the figure 1 model.

The first-draw water is 0.005, second draw, 0.005,

the third draw, 0.006, the fourth drawn water,
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60 seconds, 0.027. That's much higher than, isn't it?

T equals 60 seconds -- by that time, that would take us

to the down pipe, because it is 40 metres. This is

beyond the horizontal pipe, isn't it?

A. I don't think you can put it this way. We are looking

at it in a linear way. In fact, it is

three-dimensional. There are trappings and things.

Figure 1 is a summary, a conceptual idea. Say, for

instance, 60 seconds, 0.027, is in down pipe -- not

necessarily. Maybe it's still in horizontal. There are

twists and turns and there are a lot of recirculations.

One single particle may go around and around before

coming out.

So it is likely it is within the supply chain,

although I don't rule out the down pipe, but based on

the data, this is really the case.

Let's deal with the physics. In the 20 metres of

the supply chain, figure 1 is a translation or

interpretation, but in actual fact this is not

translational. With all the bends and everything,

a single particle may vary. If you imagine, in the
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water supply system, if there are lead particles in

different parts of the water supply chain, there may be

many different reasons why we wouldn't see them until

after 60 seconds. There is an element of randomness in

the turbulence and a particle may be picked up at

random.

So there 1s no conflict there.

Q. Thank you. Thank you for your elaboration.
The other observation is this. Let's take 920 as
an example. If you take the first-draw water and

second-draw water, we can't really see the effect, can

we? Because it's not until the fourth draw that we can

see 0.027. Even if you flush it, you can still get the

same result. If you want to see whether, in the pipes,

the lead has been leached into the water after you flush

it for one minute, you can still see it, can't you?

A. We said yesterday that there are some outliers that may

not be in line with the trend.

Q. Outliers, I will come to that in a moment.

A. To answer your question -- I beg your pardon -- yes,

after flushing one or two minutes, the value would still
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be representative. It would represent the lead
contamination. There is indeed representativeness,

although the value would be on the low side, because of

the physical property.

Comparatively, there is still a wvalue there,

although this is not maximum exposure.

Q. I agree with you that this is not maximum exposure.

Let's have a look at another data. Yan Chung House,

2403, the flow rate is 146, a little bit smaller. The

first-draw is 0.003; the second, very clean, nothing;

the third draw, 0.012; the fourth draw, 0.008; the fifth

draw, 0.030.

Professor, when you get the flushed samples, you can

see that the changes in the lead are being leached into

the water, according to the figure?

A. To a certain extent, this makes sense, but my

interpretation is that the flushed sample means that you

turn the tap on and then flush it for two to five

minutes. That's the maximum flow. That's my

understanding of the fully flushed sampling. This is

also turning the tap on, full on.
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Q. But the flow is smaller here?

A. The flow is smaller here.

Q. Prof Fawell has a submission, paragraph 25. Let me turn
to that. V/98.

"(In English) ... the most probable cause of the
lead exceeding 10 micrograms per litre in flushed
samples is particles of lead compounds mobilised by the
flushing process from the deposits downstream of the
joints containing lead solder."

Do you agree with this conclusion?

A. My understanding is that there are two components
leading to high concentration. One is dissolved, the
other one is particles. From this sampling data, the
two components do exist. So this is a rather general
statement. It doesn't conflict with what we said. But
I don't think it's all down to particles. Some of them
are dissolved, and there are dissolved particles. We
have some measurements in this regard.

Q. Let's look at another diagram. Paragraph 6, page 132:

"(In English) There is currently no universal

accepted method for sampling lead in drinking water; the
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appropriate method depends on the particular purpose for

which sampling is carried out."

We agree with this absolutely. So that depends on

the purpose. If the purpose is to get the maximum, to

capture the maximum, then when you decide the sampling

method, it will be different from what you would like
to

get as a representative sample.

CHAIRMAN: Wait. Representative sample of daily drinking

water, what do you mean?

DR WONG: Representative sample.

CHAIRMAN: What do you mean by "representative sample"?

DR WONG: Let's look at the WHO standards.

CHAIRMAN: It seems that we have returned to yesterday's

issues.

DR WONG: C2/1258. This 1s a WHO document. On the

right-hand side, the second paragraph:

"(In English) The guidelines to not attempt to

define minimum desirable concentrations for chemicals

in

drinking water."

Next:

"(In English) Guideline values are derived for many
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chemical constituents of drinking water. A guideline

value normally represents the concentration of

a constituent that does not result in any significant

risk to health over a lifetime of consumption."

CHAIRMAN: So? Yes, 1it's so written.

DR WONG: If we have a sampling protocol which aims at

getting the maximum concentration, with this in mind --

CHAIRMAN: I can't hear you.

DR WONG: Prof Lee, if we decide the sampling method, the

purpose of which is to find the maximum of lead

concentration in drinking water, with this purpose in

mind, when we design the method, we would design the

format with this in mind. For example, how many

first-draw samples, sample volume, weighting, how to do

the calculation, and so on and so forth; right? 1If the

purpose of sampling method is about compliance with WHO

standards, that is the representative lifetime

consumption.

CHAIRMAN: Please say it again.

DR WONG: If the sampling method, the purpose of which is
to
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is

find a representative thing to represent the

concentration of the constituents, that does not result

in any significant risk to health over a lifetime of

consumption. If I had this purpose in mind, then the

sampling method would be different; do you agree?

Different circumstances may lead to different matters,

I agree, but for this incident, I think the purpose is

to identify risks associated with lead contamination.

If you talk about compliance, the general conditions are

all right within, and it is something within buildings.

It's average over a lifetime. If you don't have the

maximum, you don't have the mean; you don't know what

the consumption over a lifetime.

You mentioned something about ISO in your preliminary

report. 1ISO 5667, C2/1539. You have seen this before?

In the middle part, 6.4.1, I would like you to look

at paragraph 3:

"(In English) For non-microbiological sampling, all

fittings should be removed and faucets cleaned then

flushed for 2 minutes to 3 minutes (to constant
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temperature) before samples are collected."

Can you see that? ISO is an international standard.

For non-microbiological sampling, that is lead and

chemical sampling, it seems it is clear that:

"(In English) ... all fittings should be removed and

faucets cleaned then flushed for 2 minutes to 3 minutes

(to constant temperature) before samples are collected.”

Why is there a need to maintain constant

temperature? What's the use of that?

A. Of course, there's some background to this paragraph.

With different temperature, you would affect the

chemical reaction and biological behaviour. So

I believe this is some background to this general

advice.

CHAIRMAN: Are we just talking about faucets? What's the

relationship with the fittings and everything that we

are talking about? Because this is just about faucets.

DR WONG: Prof Lee actually has cited something from the

first paragraph. I will refer that to Prof Lee.

CHAIRMAN: Where can we find this in Prof Lee's preliminary

report?

- 10 -
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DR WONG: V/6. The second paragraph --

CHAIRMAN: V67

DR WONG: V1, page 6. The second paragraph:

"(In English) The International Standards

Organisation standard (IS0O-5667-5) on sampling

techniques of drinking water from treatment works and

pipe distribution systems states that 'If the effects
of

materials on water quality are being investigated, then
the initial draw off should be sampled. Samples may
also be taken after a specified period of stagnation to
provide information on the rate at which materials
affect guality or the maximum likely effect.' For
example, in the UK (England and Wales) standards for
drinking water quality "

CHAIRMAN: There's no need to read out the rest.

DR WONG: Okay.

CHAIRMAN: So you have read out this paragraph. What next?

DR WONG: Turning back to 6.4.1 --

CHAIRMAN: Which shows 6.4.1. In line 5, are you really

citing 6.4.1, Prof Lee, or are you referring to other

- 11 -
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paragraphs?

A. On the whole, 5667-5 covers a big field. I refer to it

to make the point that we need stagnation, we have to

consider what the first draw is. TIt's not just really

about 6.4.1. This is about faucets.

COMMISSIONER LAI: You should spell out the linkage as you

see it. What's the relationship between what you have

referred to and what you are trying to suggest?

DR WONG: Prof Lee, I just want to make sure that

I understand it correctly.

CHAIRMAN: I can see in line 5, under the big heading

"(In English) Faucets", but Prof Lee, in his preliminary

general opinion, was talking about the big picture, when

you link the two together.

DR WONG: Well, Prof Lee, in V1, page 6, was the quotation

from this particular paragraph or from another page of

the ISO document?

A. I don't think it's directly related. It's from

a general source.

CHAIRMAN: Then we have a big problem. If you take

a sentence out of context, it doesn't make sense; it's

- 12 -
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confusing.

DR WONG: Sorry, Chairman --

CHAIRMAN: You should have done your homework. You should

look up the entire document and you can suggest that

there's no -- you cannot find anything like that, except

in this paragraph.

DR WONG: Actually, the Commission's counsel was also

referring to 6.4.1, when he asked gquestions.

CHAIRMAN: Well, you represent the WSD. You could have

challenged Mr Shieh or other counsel that this is taken

out of context.

DR WONG: Maybe I should move on, to avoid further

controversy.

CHAIRMAN: You say that this is in the preliminary joint

report. Are you suggesting that that particular

reference or sentence is incorrect?

DR WONG: ©No. I'm just saying that we should look at the

entire paragraph.

CHAIRMAN: Well, this is about faucets. The first sentence

is:

"(In English) Depending on the objectives of the

monitoring programme, it should be decided whether

- 13 -
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samples are required from faucets ..."

We are talking about faucets. Then they talk about

sampling methods. It is not about general quality of

water.

DR WONG: Is it?

CHAIRMAN: It's about investigating the water that passes

through the faucets, and how faucets can contaminate

water.

DR WONG: Chairman -- or maybe I should put the gquestion to

Prof Lee.

CHAIRMAN: Well, you should tell us. Although I know what

you are trying to say, but the Commissioner next to me

is not in a court every day. If you want to show

something, you should tell us what you are trying to

express, what's your objective of that, so that people

understand what you are driving at.

DR WONG: All right. Correct.

MR SHIEH: 1In 6.4.1, concerning flushing -- Mr Wong's point

is that whether it should be flushed or not depends on

the objective, so I don't think -- the contention is not

that we should have a flushed sample. If you look for

- 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 55

general quality of water, it's agreed. The question is

not whether it should be flushed. To find the general

quality, or the contention is with different objectives,

you should have different sampling. If you just want to

know the general quality of water, then you need to do

flushing. So I think the first question is not really

appropriate, if we want to find general gquality.

CHAIRMAN: Then there's no need to ask. Flushed is the

answer, because if there's no flushing, it may not be

the maximum, but depending on the stagnation period, it

can be eight hours, six hours, 12 hours of stagnation.

Depending on the period of stagnation, the so-called

maximum concentration would depend on the sampling

protocol.

But the question is if I want to find out, for

example, the maximum concentration within 12 hours,

I need to allow stagnation. If I just want to know, in

the afternoon, 12 noon, after everyone has risen up and

out, and you want to find out the water quality, then

you flush the sample, and you think that that is the

representative sample, say so.

- 15 -
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But as Mr Lai told you yesterday, in Hong Kong, many

people would rise in the morning and drink water from

the tap. Can the director advise people in NT West to

flush for two minutes and NT East to drink right away,

but Kowloon West, it's dangerous, flush it for five

minutes? So which is a representative sample?

DR WONG: Chairman, I'm with you.

CHAIRMAN: Coming back to Mr Paul Shieh's opposition, for

the fully flushed sample, if you say that this is

a representative sample, you say so, we don't have to

get into an argument. You don't have to put this to

Prof Lee, because this is your stance and we understand

your stance. Your chief chemist, Mr Chan, has already

said this. Whether this is right or wrong is another

matter altogether.

COMMISSIONER LAI: Let me say this. We all understand the

WSD's position. The safest way is to flush the system

for some time before consumption; it would be safest.

After flushing, if the water test did contain lead, then

there are problems. That is your position. It cannot

be clearer. But there are some people who argue, "Do we

- 16 -
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really need to flush the water before consumption?"

Some say that we should expect a higher standard, that

at any one time we can turn on the tap and drink the

water in a safe way.

We have seen the water in many housing estates that

is problem-free. Whether you flush it or whether vyou

take the first-draw sample, there are no problems. This

is the case with many of the housing estates. Why

cannot this be the standard? 1In overseas jurisdictions,

the UK and the US, they had the lead fittings. They

have been around for a long time they cannot achieve the

standard that we can achieve in Hong Kong, because we

have already banned the lead fittings for a long time,

and the situation of lead being leached into the water

is very low. We can achieve a pretty high standard. At

any one time we can turn on the tap and drink the water

safely. That's another argument together.

In fact, we do have the clear idea that at different

times of sampling, the results may be different. As

I said yesterday, taking sample is taking sample. If

leaded solder is used, some is lead-free, and the

- 17 -
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results may be different. We all accept this variation.

I think the position can't be clearer.

The WSD's position is that one should flush the tap

before using the water -- is this the standard that we

should accept? That's the difference.

DR WONG: Thank you very much, Mr Lai, for your observation.

On behalf of the WSD, I must say that for the WSD,

it is our objective to achieve safe water out of the tap

without flushing. This is very much our objective. 1In

water treatment, we all seek to achieve this objective.

CHAIRMAN: So the representative sample should be any time,

isn't it, whether it is stagnation or whatever, whatever

sampling method or protocol would be the same?

DR WONG: It would yield minimal value. There is

a transient nature.

CHAIRMAN: You are wrong. This is not the stance of the

WSD, if you are saying that water coming out of the tap

after stagnation would not be acceptable, if this 1is

your stance -- is that what you mean?

DR WONG: Chairman, if I may clarify, if I may explain here.

Our objective is obviously for the water to come out of

- 18 -

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 55

the tap safe for consumption.

CHAIRMAN: But once the water has entered into the inside

system, we understand that once it is in the inside

service there are limitations. The water may not come

out of the tap at the same quality as the water going

into the system. That we understand. But this is not

the subject we are discussing.

COMMISSIONER LAI: That's a responsibility problem. The

WSD

is saying by the time the water reached -- before it

reaches the connection point, it is safe. When the

water comes out of the tap unsafe, then it is quite

another matter. So it is a question of responsibility.

Once the water has entered into the flat and lead is in

the water, then there is this element of responsibility;

should it be the responsibility of the WSD or anybody

else?

CHAIRMAN: The professor has a point.

A.

Mr Wong, I have read that sentence. If the quality --

the supply to the premises is to be checked, if the

water supply to the system is to be checked, then the

faucets should be clean and flushed at a uniform rate

- 19 -
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for two to three minutes or longer, if necessary, to

achieve constant temperature.

Inside the system, the water may be at a different

temperature. The purpose is to check the quality of the

water supplied. To answer your question, 6.4.1 is

a general picture that also applies. The purpose is

different, the purpose is to check the quality of the

water as supplied.

DR WONG: Thank you so much, Prof Lee.

Prof Lee is absolutely correct.

CHAIRMAN: I know he is correct. We understand what

Prof Lee is trying to drive at in his report. If you

want to know about the general quality of the water,

either you take the sample from the lot boundary or you

can flush it for 30 minutes or 60 minutes. You can

flush it until the water is clean and then you take the

sample. Then it is the general quality of the water

supply.

But in this Inquiry, the focus is not so much on the

general quality of water supplied. We are talking about

the water in the inside service.

- 20 -
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As Prof Lee has undertaken, he is looking at the

changes in the water quality.

DR WONG: I have no further follow-up, Chairman, on this.

Professor, you said:

"(In English) If the quality of water as supplied to

the premises is to be checked, then the faucets should

be cleaned and flushed at a uniform rate for 2 minutes

to 3 minutes ..."

How do you understand the water quality supplied to

the premises?

The plumbing volume, if we use two to three minutes,

we may not get water from the connection point because

the plumbing volume would be a couple of hours.

"If the guality of the water as supplied to the

premises 1s checked

Then we cannot understand that to be at the

connection point. We should understand it to be at the

individual flats.

A. "Premises" means the lot boundary. Intuitively, it

should be the lot boundary, not the distribution system.

Q. If the premises are interpreted as the lot boundary, you

- 21 -
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cannot take the water in two to three minutes?

A. Yes.
Q. So flushing for investigation purposes, you are taking
water from the inside service. It does carry some value

because there are particles running through the flow

path.

A. What is your question? Let's see.

Q. My qguestion is the two to three-minute flushing, it

would depend on different contexts. It may not refer to

the connection point. It may not refer to the lot

boundary. Do you agree?
CHAIRMAN: I don't understand your guestion, Mr Wong. Can
you make it simpler for us, please?
DR WONG: My question is very simple:
"(In English) If the quality of the water as
supplied to the premises is to be checked U
The "premises" will have to depend on the context,
it doesn't have to be interpreted as the lot boundary.
CHAIRMAN: Where are you talking about?

DR WONG: 6.4.1. That's also read out by the professor:

"(In English) If the quality of the water as

- 22 -
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supplied to the premises is to be checked "

Then it would depend on the context. Some, we could
achieve that in two to three minutes, but in Hong Kong,
you cannot be talking about the lot boundary.

CHAIRMAN: The first paragraph?

DR WONG: Yes.

A. I wouldn't disagree, but I doubt whether this is
applicable to Hong Kong. This may not be the situation
of Hong Kong, when this guideline was drafted.

If you are talking about a single house, in terms of
the premises, then it would be different. I don't think
there is the lot boundary in the background. I think it

is a general principle that you should flush for long

enough to make sure you get the water as supplied.

Q. Let me refer you to another document. Prof Lee, C19.6,

page 14593. Prof Lee, this is the fourth witness

statement of Mr Chan Kin Man, our chemist, who has made

a response to your opinion, we cited the UK, the US and

Japan. We cite Canada. Have you read this document,

Professor?

A. I have read Mr Chan's document.

- 23 -
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Q. Page 14593, the guideline for Canada. The left-hand

side, the guideline:

"(In English) The maximum acceptable concentration

(MAC) for lead in drinking water is 0.010 mg per litre.

It is recommended that faucets be flushed before water

is taken for analysis or consumption."

This 1s the conclusion drawn --

CHAIRMAN: What conclusion? This is the guideline, not

conclusion.

DR WONG: Yes.

CHAIRMAN: This is a recommendation. What do you mean by

"no higher than that"? Don't add something into that.

DR WONG: 1It's the maximum acceptable concentration. If

this is the MAC, then the recommendation is that you

should find out whether this standard is reached, and

the recommendation is to have the faucets flushed.

CHAIRMAN: This is for general quality. This is acceptable.

You want to test the general quality, by all means,

flush. We have covered that already. It's back to

Mr Shieh's point. What is the question you want to ask,

question 1 or question 27

- 24 -
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If you want to tell us, as far as general quality is

concerned, then you need to do the flushing, everyone

here accepts, even Mr Lee is nodding his head.

DR WONG: I just want to make it clearer.

CHAIRMAN: It's already clear enough.

DR WONG: Let's just say if the benchmark is the WHO

standard of 10 milligrams, if we are to do

an exercise -—--

CHAIRMAN: What exercise?

DR WONG: To check the general quality of water in Hong Kong

to see if it's in line with WHO standards, then we

should use flushed samples.

CHAIRMAN: Yes, acceptable to all here.

DR WONG: Then I can save some time.

CHAIRMAN: Do you know what we have been talking about?

Do you understand that?

DR WONG: I just want to clarify something. It seems

there's an opinion that we should capture the maximum

lead concentration, and then benchmark it with the

10 milligrams of the WHO.

CHAIRMAN: I don't think anyone has said that. Has anyone

said that? Who said the maximum should be equal to the
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WHO benchmark? Or maybe I have misunderstood something.

The maximum is dependent on the sampling protocol, the

stagnation period, say it's 20 or other length of time.

So how can you compare the maximum with the WHO

benchmark?

DR WONG: I understand what you are saying, but it seems

that we are speaking at cross-purposes.

CHAIRMAN: ©No. The general position is this. If the

general quality of water is 10 micrograms and the fully

flushed samples would be accepted, but Prof Lee has

taken one additional step. If you want to find out the

inside service on lead in water, we need to do this

sampling protocol. For example, 20, 40, 60 seconds; you

would be able to capture -- when the water really flows

out of the tap, how the lead concentration would

decline. After a minute, in three flats, after 300

seconds or whatever, you can see the change.

Then, looking back, you can use data to do

a computational fluid dynamic analysis, and you can tell

the leach.

DR WONG: That's not a problem, but what I don't quite
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understand is if the modelling is to try to get the

measurement of maximum and then you can use it to find

out the concentration, and then you try to conclude

whether in this building the WHO standards are complied

with, then that's a problem. I can agree that you want

to take the extra step to find out the maximum. Then

I don't have a problem with the modelling.

If we use such a sampling protocol and then we try

to get the building concentration and then the flat

concentration, and then we compare the finding with the

WHO benchmark, and then we say that it's a breach,

there's a logical thought there.

CHAIRMAN: All right. If the WSD thinks that this is not

in

exceedance of the WHO standards, so be it. Prof Lee is

not trying to argue whether this estate is an affected

estate or not. He is just trying to tell us, when lead

comes out, and factually how.

The WSD and the Housing Department may decide -- you

may decide you don't need to do anything after seeing

Prof Lee's reports. Then you have to shoulder your
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political responsibilities.

DR WONG: I will be talking about Prof Fawell's report. One

of the recommendations for sampling protocol is to do

some preparation. I was asking Prof Lee about the

sampling components, sampling volume, the time taken.

Prof Lee, if the WSD wants the benefit from your

research, do you think that your sampling protocol can

be further improved, and if so in what ways?

A. As I said yesterday, there's an objective to start with,

and the sampling would be able to achieve the objective.

As for modifications and how to interpret on this

basis what is a reasonable sampling approach, I will

have to leave that to the WSD and the Housing

Department, because the best fit for purpose for

sampling protocol is something only the WSD can tell,

because it has to be suitable and appropriate for the

objective and environment.

CHAIRMAN: There are many variations from estate to estate.

How can one generalise?

DR WONG: Chairman, every estate is different, but we need
to go by some kind of criteria. We cannot re-invent
_28_
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a sampling protocol for each estate.

CHAIRMAN: It's up to the WSD. You can draw up Hong Kong

water sampling guideline or protocol. There's one from

the WHO. You can certainly come up with something based

on local circumstances, not just for public rental

housing estates. 1It's something for Hong Kong

generally. You shouldn't just be looking at the case of

PRH.

DR WONG: Well, we follow ISO.

CHAIRMAN: The same goes for ISO. 1ISO applies to the whole

world. Hong Kong is a developed city. If you go to

a village in Africa, they may not even have a beaker.

How can you do this? 1It's ISO, it's all the same, it's

the WHO, but you have to fit, to adapt, to the local

environment and conditions. You should tell Prof Lee or

you should ask your people in the WSD, you are

scientists, you are the true experts on drinking water.

You should sit down, devise a plan, a protocol, sampling

guidelines, suitable for everyone in Hong Kong.

DR WONG: I have heard you, Chairman. I have heard the

suggestions. I will relay the message. But I would
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like to spend five minutes to look at Canada,

a developed country, and water sampling protocol for

drinking water that they have adopted, the rationale and

the principles involved. So let's look at page 14601.

Prof Lee, you can see the rationale there. The

left-bottom corner, you have this: an MAC formula. The

right-hand side, top right-hand corner, it's based on

a two-year-old child, and consumption of 0.6 litres per

day, average daily consumption for a two-year-old child.

Then you can see two paragraphs in bold letters. 1In

order to get the maximum acceptable concentration, the

analytical sampling would have to be based on the

flushed samples.

"In order to minimise exposure to lead introduced

into drinking water from plumbing systems, it is

recommended that only the cold water supply be used,

after an appropriate period of flushing to rid the

system of standing water, for analytical sampling,

drinking, beverage preparation and cooking."

CHAIRMAN: In Canada, they may be still using lead pipes.

Do you understand?

- 30 -

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 55

DR WONG: Maybe.

CHAIRMAN: It must be. That's why context is important.

Don't quote out of context.

A. What's your question?

DR WONG: Do you agree with this Canadian sampling protocol?

You may say it is not suitable for Hong Kong because in

Canada they use lead pipes.

A. The literature would be referring to the cumulative

impact of lead. So you want to look at the average

concentration, naturally. As I said yesterday, the mean

concentration is really about the lead intake.

On the point of whether it should be flushed,

I don't see any conflict here. If it's not been used

for a long time, you need to flush it so as not to have

any distortion. It is reasonable. We asked for

flushing for five minutes the night before. We need to
consider that stagnation -- an appropriate period of
flushing. Even for our sampling protocol, we do it. We

flush it for five minutes the night before.

So I think everyone adheres to the same principles.

We all agree on the point about short-term consumption.
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There's nothing that we don't agree to.

Q. In your preliminary report, you refer to the US and the

UK. Did you look into Canada, Australia and

New Zealand?

A. 1It's something fundamental. I think Prof Fawell has the

same view. We look at the major jurisdictions, systems,

and it seems to be a commonly-held understanding. I did

not refer to all the countries concerned. I didn't, in

other words.

Q. In the fourth statement of Mr Chan, he refers to

New Zealand, Japan, Australia. After they make a pledge

or maximum, they use flushed samples.

A. Please repeat your gquestion.

Q. 1In Canada, Australia, New Zealand, Japan, as mentioned

by Mr Chan's statement, they all use flushed samples.

CHAIRMAN: For the purpose of testing what?

DR WONG: Testing general quality of water.

A. As I said, it's not controversial. 1In Japan, they flush

first, and then allow stagnation for 30 minutes to

an hour. It is not controversial.

Q. In Mr Chan Kin Man's statement, there's a diagram

showing how it's done in Japan, flushing for five
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minutes and allow stagnation for an hour. In Japan,

they don't take the first draw.

A. They stagnate the water, they flush five minutes, then

they stagnate.

Q. So they don't take the first-draw water?

A. The stagnation period is different though. The

sampling, you can say that eight hours ago, flushed five

minutes and after eight hours we take the first draw of

water in the morning. I can't see the conflict between
the two.
Q. There's a minor point, though. You said that in Japan,

they use the first draw.

A. It is a general statement.

Q. 1In your preliminary report, you refer to the US. The

purpose of getting the first draw is not to test the

general quality of water.

A. They have the action levels.

0. You know, the action level and the MAC level would be

different?

A. Action level means there is an action.

Q. They said that after the sampling, if there is
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we

a 10 per cent concentration, then they would take

action, otherwise they won't take any action.

Yes.

I have another subject to take up with you, Prof Lee.

The sampling procedure. Was it you who was in charge?

Yes.

Did you tell your research team how cross-contamination

should be avoided?

In our appendix, yes. Appendix IV, if I remember

correctly. Appendices IV and V, we have mentioned that.

We have the HSEO, the Health, Safety and Environment

Office. There is a lab, and the officer in charge would
provide the training. The sampling team does have some
research background. They have the MPhil qualification.

They do have some research sense and must have some

relevant experience. Also, the HSEO lab provides the

training, and we've had a number of trial runs before

mounted the exercise.

So the key thing is to stop contamination. That's

the key thing. We cannot stress and emphasise this
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A.

more.

Prof Lee, V/169, if you look at the pictures there --

let's look at picture (a). The person took the sample

at the tee joint with bare hands. The bottle is very,

very close to the faucet there, isn't it?

Yes, this is taking water from the tap.

Do you think the distance is safe?

Safe in the sense that there is no contamination?

Yes. Did you think that this distance is safe in terms

of no contamination?

We took the sample there. If you look at this picture,

you can't see whether the bottle is touching the tap.

We try not to touch the tap. We did consider the

particular point. Everything has been discussed. We

try to avoid touching.

(b). This is the entry point. You are taking a water
sample there. There is a wire hanging down, the
earthing hanging down. There is some wiring touching

the pipe. How do you respond to that?

This is not clear from the picture.

CHAIRMAN: This was installed by the Water Supplies
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A.

Department, wasn't it? That's the water meter and the

entry point. It is the WSD that did the installation.

Let me explain this.

CHAIRMAN: Are you saying that this was wrongly done?

A.

These vacant flats, we looked at them together with the

WSD and the HD. They were very helpful and they had the

meter installed and then we took the measurement there.

What is your point? Are you saying it is not safe?

That's how they do it. They allow us access to the

flat, and we can't make it perfect. I don't think I'm

with you here. How is it relevant to the sampling?

Professor, you took sampling from the 43 estates, to

look at the water gquality -- 43 buildings, 14 estates.

Did you conduct a similar exercise before?

No, this is the first time that I did this exercise.

But field sampling, I've always been doing it.

Field sampling I know, but drinking water sampling, how

many times have you done it?

Drinking water for housing estates -- are you talking

about drinking water in terms of lead?

Not necessarily lead, not sea water, but drinking water
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sampling.

A. Drinking water sampling, for water quality, I have done

a lot; Dongjiang water, I've done it. I have looked at

the whole of Hong Kong, all the reservoirs. Obviously,

this is a new issue for Hong Kong, and we want to

identify a solution. That's the whole purpose.

So this lead issue 1s new to me. There is so much

that is new to me.

Q. Faced with this new issue, you devised a new protocol.

You have devised a new sampling protocol for this new

problem.

A. Senior counsel, let me interrupt here. We devised

a protocol that can achieve the purpose.

Q. We understand your objective and that is to find out the

maximum concentration. Was it you who devised the

protocol on your own or was it devised in a team or

together with Prof Fawell?

A. I was the chief architect but I had to talk with the

team. They talked about the sampling interval, the

resources. I talkedwith the chemists, the researchers.

We did have a lot of considerations.
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The design of the whole sampling protocol was the

result of a lot of interactions. We have to make 1t

achievable. We must have water support and quality.

Without any quality being achieved, we may as well not

do it. Also, the constraints of resources, can we

achieve these within a couple of weeks? We spent about

a month and we have to work alongside with the

government departments, and we may identify you need

full sampling and they may refuse.

To answer your question, I must say that I was the

chief architect for the whole programme, but in

developing the protocol, it was teamwork.

Q. So that explains why you spent two months on the

preliminary report.

CHAIRMAN: How many people are there in your team?

A. Three or four were closely related. We have been
working for many, many years there. They are very
experienced researchers. They have covered many, many

different issues.

We do have chemists in the labs, a couple of them.

We also have a few coordinators, someone who is in

charge of the whole thing. We have Dr Lau in this HSEO.
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Willingness is also important. In this day and age,

this is important.

I am glad that the students are also willing to

do it.

CHAIRMAN: I'm sure there must be half a dozen who have

a doctorate degree in your team?

A. Six or seven.

DR WONG: That means why you spent two months or more

putting together the report.

CHAIRMAN: What guestion is this?

A. Well, the whole survey covered the period until the

24th. I think on the 24th we submitted a report, and

there were some loose ends to tie up and we will have

the results to be made available. That took us until

the Lunar New Year, and that's the whole process as

senior counsel.

DR WONG: Finally, let me look at some of the data. This

is

my final topic. Page 173.1.

If I may refer you to page 173.2, Ching Ho Estate,

Ching Hin House, flat 2202. Ching Ho Estate, Ching Yu
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House, flat 2202; flow rate 306, T equals to zero;

second, 0.002; and the third one, nothing, 0.082; the

fourth one, zero; then the flat concentration, 0.011.

So the third one shows excess lead concentration.

We will look at Yan Chung. If you up look at

Yan Yuet, 920, flow rate 2609.

A. What was 1t?

Q. Yan Yuet, 920. Flow rate, 269. The fourth draw, 0.027,

but the flat concentration is okay. It's because the

weight for the fourth draw is lower compared with other

draws. So although it fails at the fourth draw and it's

a high figure, the overall concentration is still okay?

A. Yes, you can put it like that.

Q. The next page, 173.3. Lower Ngau Tau Kok, Kwai Yuet,

the first one. Sometimes you take two samples,

sometimes three. You said it is because of resource

constraints, time limits, so you didn't take five for

all. 1718, for Kwai Yuet, first draw is very good,

0.007. The second draw, after T equals 40 seconds,

0.013. This is excess, but the flat concentration is up

to standard. It is because of the weight given. Kwai
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A. Yes.

Q. Flow rate, 336. The first draw is very clean, O.

Day 55

003;

second, T equals 40 seconds, 0.014. Again, the flat

concentration is okay. Again, it's about the weight

given.

A. Yes, you can put it like that.

Q. I won't go over all the examples, but there are many,

such examples.

A. Counsel, maybe I can supplement. These samples are

still there. You can get more data, so that you can get

a full picture for comparison. If you have five

samples, the picture is fuller, in a sense. We can

supplement the data, if need Dbe.

Q. In many cases, the first draw is okay. No exceedance,

and the second may be okay. Then, for the third or

fourth or fifth draw, it's excessive.

A. Correct.

CHAIRMAN: Do you have any questions, Mr Lee?

MR LEE: I would like to ask questions later.

CHAIRMAN: You may be the last one to want to ask questions,

- 41 -

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 55

or other counsel would like to ask questions.

The Housing Department first?

Cross-examination by MR YIN

MR YIN: Prof Lee, I represent the Housing Authority. I

want you to do some clarifications about your report.

You know this Commission of Inquiry is mainly tasked to

look into the 11 affected estates with contaminated

drinking water. So, for the 11 affected estates -- and

you know there's a task force of the WSD, they have done

some isotopic analysis and they have cut open some pipes

to check, and they are very sure that the source is the

soldering material. Do you agree?

A. Well, based on the figures and data, yes.

Q. For your sampling of water samples, you have the first

draw, 20 seconds later, 40 seconds, 60 seconds; you take

different draws and you test the lead content in water.

That's all you did?

A. No.

Q. That's the computational dynamic, but you did all these

without knowing the source of lead?

A. Well, exactly. That's what I wanted to find out, the
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source of lead. As I said in my report, this is a big

problem, covering a number of estates, more than 100

buildings. The WSD took so many samples and still it's

just 4 per cent, 4 per cent coverage. In July and

August, the task force within a short period of time

looked into the water supply systems in three systems,

and they took out some components to test -- from three

representative flats, they took out components for

testing.

We act as independent experts. There are still some

uncertainties. For example, the three flats might not

be representative. The actual concentration might be

three times as much.

So within the short period of time allowed, we want

to achieve something. We have been analysing a lot of

field data. Field data can be very divergent and

complicated, so without a target you cannot draw any

conclusion.

The Housing Department's measurement -- this is

important, this is the number of milligrams for

an elbow, for a tap, a fitting. Does it answer the
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question, that it is hazardous or -- so the CFD is

a tool, and that is given the measure to data, given the

general situation with the fluid dynamic, can it reflect

what happened, that the lead content, as I turn on the

tap, will be measured? We want to have consistency and

we want to make sure that there's a scientific inference

that you can wvalidly make. So CFD is important.

0. I understand that.

A. Even if I cut open fittings or many more fittings, I may

not be able to achieve what we want.

Q. I think, in your report, you have tested water samples

from not just the 11 affected estates; there are six

more estates covered. Based on the isotopic analysis

conducted by the WSD and also on the analysis of the

cut-open fittings, we know that the source of lead

contamination is soldering material.

My question is, for the six other estates, not the

11, not the "affected estates", the other six, in your

investigation and tests we know the number of water

samples which have been tested to have lead.

In your methodology, did you have anything to tell

you that the source of contamination is from the
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soldering material or from other fittings?

A. We covered some unaffected estates, because we have

looked at the data, we have identified cases of

exceedance, and we went through them yesterday. We

really wanted to look at the extent of the problem. So

it was a sampling exercise. We know that generally

speaking, their problems are not as serious. So we

selected six estates and some buildings. You can see

from the data we discussed yesterday, the four estates,

the extent of the risk is small.

Q. I understand that. Actually, my question is a simple

one. The data is classified in three types, 1, 2, 3,

and you lump the six estates with the 11 affected

estates, and it gives people the impression that you can

generalise and conclude something about the 17 estates,

although in some estates the concentrations are higher

and in the other, lower.

A. But the overall impression is that all the 17 estates

are contaminated. That's not really the case. For

Choi Tak, Sau Mau Ping, from the data, the risk 1is

comparatively lower. For Yee Ming, as I said yesterday,
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it's low.

CHAIRMAN: I think the question is for the six unaffected

estates, they may be affected by the lead content of

fittings only.

MR YIN: Can you clarify this particular point?

A. This requires another investigation. They are direct

measurements taken in the three flats.

Q. What you have measured will tell you there is lead in

water. It doesn't tell you where the lead comes from?

From your samples, you can't tell that.

A. You can put it that way.

Q. Please look at some data, some tables. Page 173.4, for

Yee Ming. Mr Shieh asked you guestions about that

yesterday.

Please look at Yee Ming Estate. You said yesterday

Yee Ming is special. You went to investigate in three
flats. You looked at the water samples. For two of the
three, it's zero. It's below detection. 1In one of the

flats, only one sample, T equals 60, there's a spike,

a very high reading, and that's all.

From this pattern, and also from the perspective of
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statistical analysis, would you say that it's

an outlier, Jjust one single exceedance?

A. We talked about singularity yesterday. But we should

not be complacent. We have repeatedly discussed the

matter with our chemists and Government Laboratory. We

did consider doing it again but for various reasons, we

didn't.

If you look at literature on lead variation in water

supply systems in various countries, you would know it's

complicated. Chemistry and other things are at play.

So from time to time you get a sample like that. We

have OQA. If you trust the data -- well, it can come

from different sources. We are now presenting the data

as they are.

0. Compared with the affected estates --

A. Yes, there's a big difference.
Q. They have a range. They come in a range.
A. Yes.

Q. All the samples contain lead with different

concentration. But this one is different, singularly

different. So perhaps the nature is different, the
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nature of the problem is different?

Yes. The same for Kwai Chung.

Just one problematic sample.

Whether it's lead concentration or intake, the level is

low.

Page 173.2, Kwai Chung, again just one special sample.

Page 173.1, Sau Mau Ping, Shui Chuen O, Un Chau Phase

the same. You have the singular data.

In terms of pattern, for the six housing estates

that are unaffected, and 11 affected estates, the

situation is vastly different.

The sampling largely confirms the situation.

C19.1. We looked at this yesterday. Page 9889. You

can see —-- looking at the valves, "copper alloy" -- if

this is in water for 24 hours during the stagnation

period, it can go beyond the 10 microgram per litre

contamination.
I have to clarify. This is within 24 hours, how much
micrograms are leached. This is not the microgram per

litre for the tap.
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Q.

Let me clarify here also —-- obviously we don't know now,

the data is not sufficient for us to come to any

conclusion, but from the six unaffected housing estates,

we saw these anomalies and there may be some lead

element that comes from the standard -- from the

fittings that are up to standard, maybe some particles

just fall out or something, and that led to this

singular figure; would you agree?

For Yee Ming, that is 0.15. I think the WSD report also

contains this. The number, the concentration, would be

very small. I know where you are coming from but

I don't think I can agree with you. We are talking

about micrograms.

Do you agree that for these six housing estates -- we

saw some singular figures -- do you agree with me in

saying that if the situation is like leaded solder was

used all over the place, then it would have been

possible to see nothing in the first-draw and

second-draw samples; do you agree?

We have a number of classes of buildings, pre-2005,

post-2005, that were unaffected. We also looked at some
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of the affected estates, and the risk of contamination

is low. I mean, we do have a number of classes.

Cross-examination by MS LAM

(All gquestions from Ms Lam in English)

MS LAM: Professor, we will be asking you a few questions

in

English. I am guessing that you probably won't require

translation, but if you require it, please do put on the

headphones.

A. (In English) That is okay.

CHAIRMAN: I think if you speak up a bit. You represent?

MS LAM: I represent China State, one of the four main
contractors.

A. (In English) Yes, sure.

Q. I would like to ask you a few gquestions about the

first-draw sample that I think was touched upon

yesterday in some of the questioning from Mr Wong. We

established yesterday that the first-draw sample

volume is 250 millilitres.

That we can see from page V/149, figure 1, which we

have referred to quite a number of times. Figure 1,

first-draw sample, 250 millilitres, and that was after
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a stagnation period of about six to 12 hours.

A. (In English) Yes.

Q. If I may then ask you to go to the task force report at

page 745, you see this is a table of the leaching test

results from Hong Ching House of Kai Ching Estate.

A. (In English) Yes.

Q. If you go to items H33 and H33A, you see there's

a description, "Tap at kitchen (mixer) (copper alloy)"

and "Tap at kitchen part 2 (swan neck (copper alloy)".

I understand that the kitchen tap consists of two

components, ie the mixer and swan neck?

A. (In English) Yes.

Q. If you go across the table, you see the immersion water

volume for these two items are 31 millilitres and

89 millilitres. Do you see that?

A. (In English) Yes. 1It's 31, yes.

0. 31 and 89. In other words, the combined total immersion

volume for the kitchen tap at Hong Ching House 1is

120 millilitres; do you see that?

A. (In English) Yes.

Q. 31 plus 89.
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A. (In English) Yes.

Q. If I could just quickly take you to another one, which

is Hung Hei House, at page 772.

A. (In English) 772, vyes.
Q. If we go to items F31 and F31A, again, these are items
for the "Kitchen tap (mixer)" and "Kitchen tap

(swan neck)", and if you go across the table, you see

the immersion water volume, they are 92 and 70. 1In

other words, the total of combined immersion water

volume is 162 millilitres; do you see that?

A. (In English) Yes.

Q. You can take 1t from me that I have done the same

exercise for the other two estates, Yuet Ching and

Luen Yat, and the total immersion water volume for those

estates is 151 and 127 millilitres. In other words, the

total tap volume of kitchen taps ranges from between

120 millilitres to 162 millilitres. Do you follow?

A. (In English) Not quite, actually. In other words,

there's a tap --

Q. Yes, the immersion water volume.

A. (In English) Yes. But I think what they are referring
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to here is they are trying to measure the possible lead

leached from the tap, the component itself.

Q. Correct.

A. (In English) And hence there's an immersion volume, it
that applies. The tap -- of course it comes in
different forms -- but you see, when you turn on a tap,

it goes into this swan shape (demonstrating), so

suddenly the water is before this swan shape. So

I don't really see the point.

I think the purpose is slightly different for this

test, because they want to measure the amount of lead

leached from the tap.

Q. Correct. Perhaps we can get a clearer picture if we

then turn to page 663, where they have a diagram

illustrating how they have done the leaching test.

A. (In English) 663.

Q. So this not exactly the same component, but we can see,

basically, what they have done for the leaching test,

for the component, the way that they immerse it in water

is by the internal volume, so they have put water inside

the component, not outside. It's inside the component.
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A.

A.

(In English) Yes.

What I am getting at is that -- so the total water

volume that is contained within a tap, we can see from

these results, ranges from between 120 millilitres to

162 millilitres?

(In English) Yes.

My question for you is, that's roughly around half to

two-thirds of the first-draw sample volume of

250 millilitres, so bearing in mind the internal kitchen

tap volume, would it be fair to say, in cases where the

highest concentration of lead was found in the

first-draw sample, that a major or at least

a significant source of lead was likely the copper alloy

tap?

(In English) Actually, I don't quite understand the

question, because -- you see, this, from the picture,

from the swan tap, this swan part (demonstrating) 1is

after the valve. So once you turn on the tap, then the

water flows out.

Yes.

(In English) But the water we are interested in is the
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water that has been stagnant in the system.

Q. Yes.

A. (In English) Which is before the valve. So, in other

words, although the water passes through the swan neck,

but it is not -- the effect of the swan neck during that

five to ten seconds is probably minimal. You see the

physical picture. You see, this is the stagnant water

(indicating water jug), this is the swan, this is the

valve.
Q. Yes.
A. (In English) So yes, there is some possible leach, but

once you turn on the tap, then this water has been

standing for eight to 12 hours.

Q. Yes.

A. (In English) So it starts to flow out. The time it

takes to flow is probably very small. So I don't gquite

see this. That's the first point.

The other point is that even from the WSD report,

they also concluded the contribution of alloys is very

small, and if you look at one of the figures in my

report, which is figure 7, if I remember correctly --
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I think it's figure 7.

Yes, figure 7, the amount of lead deposits they

found in these fittings is very small. I think there is

some tap, but comparatively it is very, very small.

So, in other words, holistically, based on the data

available, the amount of lead that can be leached from

these copper/lead alloy taps probably, I would think,

would be very minimal.

Q. Yes, but at least the first-draw sample would reflect

the concentration of lead in the components around the

vicinity of the tap; would you not agree?

A. (In English) Yes, it would be, and that's precisely what

the CFD model can do, because what it is, is really just

a tool, so you think of it as a linear line, and at

different points in the line you impose different

sources, lead sources, and the lead sources can be

an elbow, can be a valve, can be a tap.

Now, I would suggest that if you impose the lead

sources corresponding to what you measure for these taps

and you go through the calculation, it will give you

very, very minimal differences.
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is

I think, in fact, if I understand your question

correctly, I think -- it has a contribution, certainly,

but it would be relatively small, I think, from all

indications.

We know that from at least out of the 250 millilitres,

at least around 120 to 160 millilitres of that came from

water contained in the tap.

(In English) You see, once you -- I am just trying to

figure out -- maybe -- my understanding of the tap is

very simple, just a tap and then a swan (demonstrating).

A tap is a tap; right?

Yes.

(In English) So, when you turn off the valve the night

before, which we asked the residents to do, then this

portion is not in contact with water, this swan

(demonstrating) is not in contact with water.

So, in a way, it doesn't quite factor into the

stagnation sample of first-draw, because that portion

not in contact with water, until the moment you turn it

on.

Right.
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A.

of

(In English) Right? I mean, this is the tap; right?

It's not psycho, this is physical.

So this (indicating water jug) 1is the stagnant

water. I turn on the tap. Before I turn on the tap,

there is no water in this swan; right?

Yes.

(In English) So the only way lead can leach into the

water is during that five seconds.

Yes.

(In English) Anyway, that will come out of the

calculation, but basically, if you think about it, it's

probably very, very minimal.

Just one more question -- but the water, there would be

water inside the mixer, though, would there not?

(In English) Yes, there would be.

In fact, if we go back to page 745, we see that in fact

it is the mixer which has a much higher concentration

lead compared to the swan neck. For example, if you go

back to page 745, at item H33, we see that the mixer,

for the mixer, the amount of lead leached is 133, as
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A.

compared to the swan neck which is at 23.9. So the

amount of lead contained leached from the mixer is

actually a lot more in a swan neck.

(In English) Yes. It's only 31 millilitres. From this

page, 745, the volume of the mixer in the tap is about

31 millilitres; right?

Yes.

(In English) So that's about 10 per cent, let's say,

50 per cent of the volume.

Yes.

(In English) I agree with you. But on the other hand

mind you, this is a static test. So I agree with you.

So it would be a contributing factor?

(In English) Yes, definitely. Definitely.

Now, 1f we go to page 173.3 -- I just wanted to gquickly

have a look at the figures. In Hung Hom, at the top,

you see, for Hung Yan House, flat 1715, the first-draw

was 0.021, and then for the next four samples it tapered

out. Do you see that?

(In English) For Hung Hom?
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Q. Yes.

A. (In English) For Hung Yat?

Q. Hung Yan, 1715.

A. (In English) Hung Yan, 1715, okay.

Q. First-draw was 0.021, and then for the other four
samples, it tapered off. So this is one of the examples
that you mentioned where the peak lead concentration in
the first-draw sample; right?

A. (In English) Yes.

Q. The same applies for flat 107, two rows down, we see the
first-draw is 0.048, and then it tapered off, and the
same applies for Hung Yat, flat 3811, first-draw, 0.037,
and then it tapered off. The same applies for Hung Yiu,
flat 1917, and the first draw, 0.013.

So you see that for Hung Hom, four out of nine flats
had the highest concentration in the first-draw sample.

A. (In English) Yes.

Q. I'm not going to go into details, but if we switch
through, 173.5, we see Kai Ching, at the bottom.

A. (In English) Yes.

Q. Again, we see various samples where again the highest
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concentration of lead was in the first draw, and that

includes, for example, flat 3113 for Hong Ching, the

first draw, 0.110; flat 2402, first-draw 0.028;

Lok Ching, flat 421 and Lok Ching, flat 1806, and so on

and so forth.

So this scenario -- do you see that, Professor?
A. (In English) Yes, Lok Ching and Hong Ching, I am with
you.
Q. So you see the scenario where the key lead concentration

is in the first-draw sample --

A. (In English) Yes.

0. -- that scenario is not necessarily confined to estates

completed before 2010, because we know that Kai Ching

was completed in 2013 and Hung Hom was completed in

2011.
A. (In English) Yes.
Q. Do you agree with that? 1It's not necessarily confined

to estates completed before 2010.7

A. Yes, it's not absolute. It's just on the whole it's

a general comment. It's not a theorem by many means,

it's not an absolute.
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Q. Not a cut-off?

A. Not an absolute cut-off.

Q. Just very quickly, if you go back to page 173.1, you see

we have two estates, Shui Chuen O and Un Chau Phase 5.

These are both China State estates. Can you confirm

that basically none of the samples taken were found to

have exceeded the WHO value?

A. (In English) Yes.

MS LAM: Thank you very much.

CHAIRMAN: Let's take a break. 20 minutes.

(11.24 am)

(A short adjournment)

(11.48 am)

CHAIRMAN: Mr Chan.

Cross—-examination by MR G CHAN

MR G CHAN: Prof Lee, my name is Chan. I represent Shui On.

Please go to page 169 of your report. There are

three photos. The taps at the entry point, they were

installed -- they were not there, but in order to take

the water sample there, they were installed for that

purpose?

A. Well, the meter was taken out by the WSD and then the
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tap was installed.

Q. Okay. Do we know what the specs of those fittings are?

A. Well, they installed them. We didn't measure the meter.

Q. I just want to know the spec of the tap and the

fittings. Ordinary fittings, or fittings approved by

the WSD?

A. Well, the meter was installed by the WSD, so the

assumption is that they were up to the required

standards.

DR WONG: (Chinese spoken).

MR G CHAN: I just want to make sure they are compliant

fittings. We know that some fittings do contain lead.

It may have something to do with this leaching tap.

So a simple question is this. You take water

samples from this one. You have the stagnation, and the

tap i1s made of alloy. There may be lead. During the

stagnation period, the lead may be released into the

water. Maybe you can share your insight with us.

A. We wanted to know that after stagnation, what's the

concentration. We are now talking about the meter.

Q. I'm talking about the tap.
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A. 1It's where the meter was. $So a tap was installed. We
assume that it was compliant. We will draw samples of

250 millilitres. It's the upstream level. You can

refer to figure 1.

Q. But there's no argument about that.

CHAIRMAN: You mean from this location to the point of entry

to the flat, the contribution of the meter was not

included?

MR G CHAN: Well, you have a tap installed here, where the

meter was. Would the tap installed there have

a contribution?

CHAIRMAN: That's common sense. The amount of leaching is

another matter.

MR G CHAN: So it might be a contributing factor?

A. If it's up to the required standards, then it should be

minimal. The WSD Task Force report also mentions this

point. The one with significant lead leaching was from

the non-compliant fittings.

Q. I have no further qgquestions on that point.

Please take a look at page 173, Kwai Luen Estate

Phase 2. You took samples from six flats. The first
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row, Kwai Luen Estate Phase 2; yes?

A. Yes.

Q. Before you went to take the samples, did you check

whether the soldering material used in these six flats

contained lead or not?

A. No, no lead. Actually, we didn't know which flats. The

Housing Department staff led our sampling team to the

flats, randomly selected.

Q. Yesterday, Mr Lai asked you that from the evidence we

have heard, there were people using leaded soldering

stick and there were people using non-leaded soldering

stick. For Kwai Luen Estate Phase 2, for example, we

did not check whether the joints were joined together

by

leaded soldering sticks. So, i1if the lead content is

excessive, we cannot really infer whether it's due to

the use o0of leaded soldering stick or non-leaded

soldering stick?

CHAIRMAN: I don't understand your question. We know that

there was excess lead in Kwai Luen Estate.

MR G CHAN: Prof Lee said the flats were selected randomly
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and there was no previous check that leaded soldering

material was used or not, for the joints. But now we

have the results as shown here. Six samples. All six

contained excess lead. All they can prove is there is

excessive lead. It doesn't really tell you whether it's

contributed by leaded soldering stick.

CHAIRMAN: The fittings' leaching rate is low, so if the

data is high, then there's no other reason.

MR G CHAN: If in one of the flats non-leaded soldering

stick was used, and still excessive lead was found, it

would be an anomaly, so how can you rule out that it was

not a problem due to soldering stick? If one of the

flats contained fittings jointed by unleaded soldering

sticks, so what will be the source, if we are to infer

from your data?

A. That's why we need the CFD model. You have measured
many things. It cannot be translated into water tap
concentration. So we need to have a model. For

example, we have to base on the release rate of jointed

fittings or solder joints and copper alloy. So, if the

alloy is compliant, the copper alloy is released and
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leaching rate is low. It would not be contributing to

a situation we have.

For example, 0.286, it's not scientifically

consistent. The order of magnitude is not consistent.

Q. (In English) It's not a problem. I don't have a problem

with that. It's like what I'm trying to --

CHAIRMAN: Use Chinese, please.

MR G CHAN: The reason why I suggest this is that in

Kwai Luen, there are flats where the leaded soldering

stick was used and others where non-leaded soldering

stick were used.

Are you suggesting that it could not be due to

leaching? You didn't know whether, for the pipes

concerned, non-leaded soldering sticks were used. You

only find excessive lead in the samples taken in the

estate. If non-leaded soldering stick was used for a

particular flat, then the contributing factor should be

something else. Shouldn't you be looking into the

cause? Can you really find out the cause?

A. For these flats, the data, the readings of lead are

high. ©Unless you say that there are no solder joints in

- 67 -

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 55

these flats, otherwise I just cannot think of other

reasons, based on what we have known.

0. (Chinese spoken).

CHAIRMAN: This is a theoretical question. WSD has already

confirmed that solder joints were used in Kwai Luen.

MR G CHAN: Let me put it this way. Prosperity supplied the

solder stick to the site, some containing lead, some not

containing lead.

CHAIRMAN: What about it?

MR G CHAN: So, in the process of installation, some

materials contain lead, some don't. How do you know,

for these six flats, they contain lead or not? How can

you exclude that factor?

CHAIRMAN: We don't have to look at the individual flats.

Shui On, that's your business. Now, for Ho Biu Kee,

that's your plumber, and Ho Biu Kee supplies the

components and materials. What difference does it make

to us? Was it the tap that was leaching or was it the

materials that were leaching?

MR SHIEH: I think he is postulating that for a certain

estate, if the plumbing contractors deliver certain
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materials, some containing lead and some don't, how can

you make sure that in the flat the worker used leaded

solder stick for that particular flat? Unless the

question is like this.

CHAIRMAN: This is a theoretical academic gquestion.

MR SHIEH: ©Unless he is asking Prof Lee that room 1246, have

you checked whether the joints contained lead or not --

I think that was his qguestion.

CHAIRMAN: Is that your question?

MR G CHAN: I think Mr Paul Shieh was already asked the

question for me.

CHAIRMAN: I won't allow this question.

Please take a seat.

Cross—-examination by MR LEE

MR LEE: Prof Lee, I represent the coalition of the victims

of contaminated drinking water. I am really pleased

that you are giving expert evidence here for the

Commission. There are a couple of questions I hope you

can clarify.

In Hong Kong, is it the case that the water quality

is good enough, from the mains running through to the

entry point? In terms of lead, the water in Hong Kong
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is pretty good, isn't it?

A. From the statistics, yes.

Q. We looked at a lot of data. The WHO standards are 0.010

and some are zero. You said this i1s undetectable.

A. Undetectable, it is 2 to 2.5. It should be 2 for the

government lab. That's 0.002, that's undetectable, and

in many estates it is 0.0025. 0.002 is undetectable.

Q. Can I say this: you are assuming that from the mains,

the connection point, it is undetectable, 0.000 or

something, so when it is undetectable, you would assume

there is no lead; even if there is lead, it is

undetectable, isn't it?

A. Right.

Q. So if the WSD's supply of water is so good in terms of

lead concentration, when the water enters the flats,

when people turn on the tap, it would become 0.003

instead of 0.002. So there are problems with the water

once i1t enters into the flats. So there must be

something wrong with the water pipes?

CHAIRMAN: Assuming that there are no external factors.

Assuming there are no external factors.
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A. For the inside service.

MR LEE: The question is where 0.003, 4, 5, 6, 7, 8, 9 or

10 -- beyond that, it would be below standard, wouldn't

it

A. This is a provisional guideline. The WHO use 10, and

there's the provisional guideline value -- they stress

"guideline".

Q. Even if it hits 10, it is still up to standard, or 10

is
below standard? I can't guite get this clear in my own
mind.

A. As I said, this is a relative reference point. It
doesn't -- it is a measure of lead risk.

Q. 1If someone turns on the tap, flushes it for two minutes,
and it still registers 0.009, then there are problems,
aren't there, because there is no first-draw test?

A. There is a presence of lead.

Q. And in high gquantity, isn't it? If you take the

first-draw sample, then it should go beyond the WHO's

standard, because after flushing for two minutes it

still registers 0.009.
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Can I make this assumption or this inference?

A. To a certain extent, our data reflects all this. When

we designed the sampling protocol, other than Choi Tak

and Choi Fook, which are unique circumstances, all of

rest of them reflect the same situation.

Q. 1In Hong Kong's public housing estates, they are totally

different from those in other jurisdictions. 1In the UK,

they would be really frightened by these great big,

massive monstrosities in Hong Kong. In the UK, if they

want to test the water guality, they turn on the tap and

they would get the water from outside within two

minutes?

A. Yes, I think you can put it this way.

Q. But in Hong Kong, nowhere near. If you live in

a housing estate, it would take more than an hour

because the water would route through the rooftop tank

and everything. You turn on the tap, and if you wanted

to find out the water quality from the mains, it would

be hard, because the water tanks are really massive.

There must be 800 units in a block in a housing estate?

A. Senior counsel, there is a bit of difference here. TWe
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do have data regarding the sump tank and the roof tank.

Q. So the situation is different. 1In other jurisdictions,

they have houses, in two minutes you get the water from

the mains, but in Hong Kong, the situation is rather

unique, which is different from other countries. So, in

Hong Kong, we have to have our own method. The WHO

doesn't propose any particular protocol for sampling the

water. For the housing blocks, if you look at the

corridor there, there are so many units running all the

way down to the end of the corridor, maybe a few dozen

or 20 or something, and 20 on the other side, in

parallel. 1Is it the case that the last unit down the

corridor would have the highest risk?

A. My understanding is that there are four meter rooms per

floor. That's my understanding from the Housing

Department. And each meter room would be responsible

for half a dozen units, or four.

Q. Let's take a block, for instance. Here, there 1is

a corridor (demonstrating), and there is another

corridor, and you have the staircases in the middle, and

there may be many units.
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A. Yes, there are a couple of meter rooms.

Q. How do they pay the water tariff?

CHAIRMAN: There are four or five individual meters.

MR LEE: Right, there are individual meters.

COMMISSIONER LAI: You have never been to a public housing

estate, senior counsel?

MR LEE: I have been there many years ago, when I visited

the households.

When you took the sample, you run the water for

a couple of minutes. If your unit is close to the down

pipe, then it will be different from the unit down the

end of the corridor; are you with me?

A. Yes.

Q. From the down pipe and then running all the way down the

corridor, it would be different between the two units.

So you don't know whether the units are near the down

pipe or not?

A. If you may refer to page 173 of my report, table VI-1,

there are three vacant flats that we looked at. Some

units have longer pipes; 29 metres for Kai Ching and 14

for Un Chau. So, for Kai Ching, there are so many bends
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and elbows to travel through. Different units, even if

they are on the same floor, would have a different

length of pipes, and also the bends would be different.

It means that the lead concentration also varies.

Q. Let's take a unit, for instance -- it doesn't matter how

far away it is from the down pipe -- if they turn the

tap full on for 20 seconds, how far would the distance

cover? Would it cover up to the meter room?

A. I think so. 1If you look at figure 1, 20 seconds -- bear

with me, 149. It depends on the unit. 20 seconds,

that's the average flow rate, and it would cover about

10 metres or so. If it is next to the down pipe, it

would be different. For units further away, it would be

different.

Q. You have given us the information. You said that the

first-draw water doesn't contain the highest

concentration of lead.

A. Some, yes. 60 per cent.

0. In 60 per cent of cases, would it be the case that the

water picks up the lead along the way?

A. Yes, if there is a high concentration of lead in the

meter room, it would pick up along the way.

- 75 -

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 55

Q.

I am grateful to you for all the photos. I have a

science stream in my school, but I did art, and I am

grateful to you for all the diagrams there.

Also, we understand that for lead to be in the

water, the major factor is the leaded solder materials.

Would there be the possibility that fittings might

contain lead?

Yes, as the literature tells us. But relatively

speaking, the level is lower.

Have you done anything to prove that if nothing else

contains lead and only fittings contain lead, then how

much lead can be found in water?

We have done some analysis, comparative concentration.

Let's say we don't use any soldering material and there

are only fittings, we would be able to comply with the

standards.

So what's the expected level?

A very low level. According to the WSD Task Force

calculation that's been made, it's a low level. We just

want to look at the calibration. It can be done, but we

estimate the level to be low.
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Q. What about approximately?

A. I really can't answer this question. 1In the water

supply system, the amount of lead is something really

uncertain.

Q. Would you say it's negligible?

A. It depends, because there are chemical reactions

involved, and corrosion, organic corrosion. So it

depends on the sources, but on the whole, the level

would be low.

Q. Can we ignore such levels?

A. If the fittings are compliant, the level will be low.

Q. But we don't know whether the fittings are compliant or

not, or you don't know that. It makes a big difference

whether the soldering material contains lead or not, but

a big difference would be made for leaded components and

fittings and those not leaded?

A. From the WSD Task Force report, you can see that from

the three selected flats, some alloys are causing

excessive lead, but are relatively minor in nature.

Q. Perhaps I would ask some questions later. If the

joints -- then leaded soldering material is used by the
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SO

worker, if he is skilled compared with one who is not

skilled, would a big difference be made, through

workmanship?

Well, this review benefits from a demonstration arranged

by the Construction Industry Council. It seems that

workmanship has a bearing on whether lead will be found

in water.

For copper pipes, how long -- what's the longest copper

pipe? Sometimes, you need to join pipes, if the length

is too much, and also you need to have bends. How long

is one single piece? If you don't know, it's okay.

It could be as long as 5 metres for a pipe in the

corridor.

They have soldering material applied to the outer rim,

and then they would join two pieces together. Why does

lead leach into the water, the solder?

If excessive solder is used when jointing the pipes, and

also the coupling may not be exact. 1In the past, people

might use coupling components, so they join two pipes

together.
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Q.

We know that leakage is certain if leaded solder is

used?

Not necessarily.

But if workmanship is poor-?

Yes, then there's --

FEarlier this morning, in your evidence, when you

answered a question from the Housing Authority, you said

WSD only took 4 per cent as samples, and you said the

lead content may not be fully reflected through the

samples.

I was trying to explain why we want to do a comparative

sampling test. The sample is small.

So you did this. You took samples. What's the

percentage coverage?

They cover 4 per cent. Our percentage is low. Three

flats in a building, there are 800 flats in a building.

We selected random samples.

So the coverage in terms of percentage is under

4 per cent?

Yes.

It's not a criticism. You have to do it quickly and you
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don't have a lot of funding?

A. This is not a statistical model. It's a targeted

approach. We are guided by an underlying theory. It's

not like just taking samples.

Q. 1In answering a question, you said you could not answer

whether it would be a hazard or poisonous to me. They

took samples --

CHAIRMAN: In what context, Mr Lee?

MR LEE: They were talking about the 4 per cent of samples,

and you said, "I could not answer the question whether

it's hazardous or poisonous". Now the Commission is

enquiring into this matter. For tenants of public

rental housing estates, they are very concerned. They

are not interested in data and figures. They will tell

you, "I want to turn on the tap, I want to boil the

water for drinking. Is the water contaminated or

hazardous"?

A. I cannot answer this gquestion. This is a limited
scope —-- this is a study with limited scope, which may
show the comparative problems. On the whole, the

readings are consistent with the findings of the WSD.
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But we may be able to tell the maximum involved in

a relative manner. Whether it will lead to any

incident -- this is just for reference. We are talking

about a small number of samples.

Overall, after reading everything, the risk is

relatively low. The risk is low, however you

measure it.

Q. But for first draw, it may be different. For the

affected estates, it's a different case; right? If you

turn on the tap and drink the water, it's not safe?

Maybe for individuals it's still okay.

A. Yes.

What we want to bring out is this. If you want to

quantify the problem -- actually, I want to bring up

this point. Now we have an intake level based on

scientific study. Let's assume that the UK standard is

correct, only 14 per cent of those people drinking this

kind of water would have problems. I will just multiply

the lead intake by 14 per cent. But it may be different

for different users. Let's say if I live in one of the

housing estates, the average exposure to an adult is

like 0.14 times the exposure level, and still, in some
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cases, it's excessive. So we have to attach importance

to these cases.

Although it's a small sample size, still we can

reflect the problem to some extent. We know that we

have to face up to the problems faced by the estates,

the six estates. But in terms of lead contamination, if

you want to have a reference point, then these data

provide a reference point.

Q. But the tenants, ordinary tenants, don't know this,

unless they have access to the information on the

internet. So it may be relatively safe, but it is not

sure, because for their block, for any block, not many

tests have been conducted?

A. Based on the information available, the Housing

Department and the WSD should be able to get the picture

and come up with measures.

Q. If you do it for every block, if you take sufficient

number of water samples, residents would be much more

assured?

A. In other countries, maybe it would be for the owner to

do it. After all, if we are talking about a finite
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is

sample size, every reading costs you $170.

How much is involved in a reading?

If you measure one sample, it costs you $170 and I don't

remember whether it's a discounted rate or not.

Chemical analysis is usually costly and

labour-intensive. I think that's what I can say in

response to your question.

I know it's costly to do the test, but our government

rather rich.

Please take a look at page 163 of your report.

Appendix IV, "(In English) Sampling protocol",

"(In English) Introduction", line 3, the third line:

"(In English) The purpose of the field sampling was

to provide (1)

I want you to look at (ii):

"(In English) ... a basis for general health risk

assessment."

Then what you did, it's from the perspective of

health risks faced by the tenants, the residents. So is

it poisonous -- or I should say hazardous, rather -- to
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me? We need to find out the risk, low-risk or

high-risk. WHO, the "H" is health, it's the World

Health Organization. I represent the victims of lead in

water. So the important thing is whether the water they

drink is safe.

A. Over the years, I've boiled water. 1It's my practice.

The practice remains unchanged.

Q. The microorganisms can be killed off in the boiling

process, but this doesn't work for lead. If you turn on

the heater water, it would cause more trouble.

A. Yes, turn on the cold water.

Q. 1If someone is living in a housing unit, and he is

telling you, "You are the expert, I'm living here. My

habit is, first thing in the morning, to turn on the tap

and boil the water for use." That's the water for

consumption.

There is another person who wouldn't turn on the tap

first thing in the morning. When he turns on the tap

later in the day, he will do the washing-up. I think it

all depends on the habit one has. You cannot

tailor-make the system for individuals; you have to look
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SO

at the global picture.

I think the same applies to the process of water
sampling. From your data, paragraph 21, line 3:

"(In English) In about 37 per cent of the cases in
which lead was detected, the maximum concentration is
observed in the first draw sample "

The highest lead concentration, only 37 per cent for
the first-draw sample.

"(In English) ... followed by a monotonic decrease

in the subsequent samples (at T equals 20 seconds and

on) . In other cases (around 63 per cent), the maximum

concentration is detected in the second sample at T

equals 20 seconds, followed by a sharp decrease."

For the second-draw sample, 0 to 20 seconds,

the percentage is 63 per cent. As we said, maybe the

water has picked up the contaminants?

You have to say "yes" or "no", because otherwise the

record will not have what you said.

Okay.

So if your purpose is to find out when the kitchen tap
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contains the highest concentration of lead, it seems

that zero to 39 seconds would be the period to look out

for. VFor the third-draw sample, or 40, 60, 80, the

reading is pretty low. Even if there is lead in the

water, the reading is pretty low; is that right?

A. Yes, generally speaking, vyes.

Q. I hope you can help me here. When you took the samples,

you were aware of all these problems, and the WSD has

conducted the investigation. The task force has put out

the report. At least the government felt that for the

excess lead to be there, it was really caused by the

leaded solder.

So, when you looked at the situation, the scope was

more narrow, because at the beginning they didn't know

where the lead came from. T equals 0 through to T

equals 19 or 20, then T equals 39. So you should be

able to get the highest concentration of lead. You are

trying to find the maximum, and then in two draws of

water, you should be able to get the maximum

concentration.

A. Well, you can say that under some situations, the second
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draw would yield the highest concentration. But it all

depends on the volume of the sample also, not just the

timing. But I follow your argument. I can take a big
bucket and take the sample. You can also get an average
concentration. What are you driving at?

CHAIRMAN: He is saying that using your protocol, exactly

your protocol, from 0 to 20 seconds, these two sets of

data would enable you to capture the maximum lead

concentration in most cases.

MR LEE: That's the first two draws of water?

A.

or

Yes.

The other method is to get a larger capacity container,

you run the water from zero seconds all the way to 39

40 seconds; that would cover everything, wouldn't it?

The maximum concentration would be there.

Sorry, senior counsel, I was looking at the data. 1In

some situations, T equals 40, the concentration is still

high.

That's because of the presence of particles. I will put

further questions; I think we have to deal with them as

special cases.
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A. Yes.

Q. So how many litres do you need to cover the first and
the second draws?

A. It would take 4 to 5 litres.

Q. First and second draws together would be 4 to 5 litres?

A. Yes.

Q. Let me put this to you. First and second draws, if they
contain lead, then lead is there, but if it doesn't
contain lead, that would be okay. If it contains lead
in the first and second draws of water, you would
capture that, and for the third, fourth and fifth draws,
the concentration would be low.

Your purpose is to find out the maximum
concentration. Why then do you need to have the third,
fourth and fifth draws? Because with the third, fourth
and fifth, you bring down the concentration of lead,
because you have to take an average.

A. When we did the sampling, we didn't know about it at

all. Each unit may have different situations. For the
WSD data, they cover a couple of minutes. $So, in our
plan, this is part of the sampling protocol. Even if we
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do it all over again, we would do the same thing,

because there are so many uncertainties.

As I said, it would be costly to do the water

sampling, we don't really want to miss anything, because

that's very important data. Two draws may not enable us

to capture everything and then you waste the resources.

Q. Yes, I understand that when you designed the protocol,

you had draws one through to five, I understand, but

once you got the figures, you realised that the first

two draws would be sufficient. If you add up to eight

draws, then you bring down the concentration.

COMMISSIONER LAI: Mr Lee, perhaps you may like to have

a look at the recommendations on page 142:

"(In English) A flushing time [should be] in the

order of 0.5-1 minute appears to be adequate for

guarding against risks of lead contamination."

There is such a recommendation there.

MR LEE: My argument is 1f the purpose is to find out the

maximum concentration of lead in a unit, then all you

needed to do is take two draws of water. That's from

half a minute to one minute. Two different things
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altogether, I beg your pardon. If you tell the

residents that when you take water for consumption, to

play safe, please run the water for one to two minutes.

COMMISSIONER LAI: No, he is saying half a minute to one

minute.

MR LEE: I agree with that.

CHAIRMAN: Are you saying that with more draws, then the

concentration would be diluted, so those affected will

become unaffected? So you are on the other extreme of

the WSD; the professor is more neutral.

MR LEE: Professor, are you with me?
A. Yes, I am.
Q. You said that if you do it again, you would do the same

thing. That's something I can't accept. I think you

could have changed your protocol. Because the

sampling -- because of the third, fourth and fifth

sample draws, then the buildings, the blocks, the

affected blocks, would become unaffected blocks and that

would be very detrimental to the residents, in

particular those with children. That's the unintended

consequence.
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A. Mr Lee, I don't think I can wholly agree with that. If

I have five sets of data, I can look at all of them. If

they are in the clear, then it would be very clear they

are in the clear. Except for the individual units, the

situation that you mentioned, the risk that you

highlighted doesn't seem to exist from the statistics.

Q. Those affected, yes, the problem doesn't exist, but

those unaffected?

A. I think for most of them it is pretty clear.

Q. But for the unaffected, you did it on a random basis.

After flushing, you collected the data, and it was not

up to the WHO level, although it is not a failure but

it's still very high, and then with additional draws of

water, those affected now become unaffected. Can you

follow my logic?

A. Yes. Can you cite any examples?

Q. I haven't got any examples here, but let me ask you the

principles first.

CHAIRMAN: There is such a possibility. There is

a possibility. Mr Lee SC, the gquestion should be like

this. I fully understand your point. I understand his
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point as well. How do you define "affected" and

"unaffected"? That's basically a political decision.

It's got nothing to do with the professor. It is not

his decision.

MR LEE: When someone makes this political decision, and

then I follow this decision and the principles thereof,

then I should be categorised as someone affected, and

now, according to the protocol, it's unaffected.

CHAIRMAN: But what can you do if the decision-maker doesn't

want to make the change? So the scientific approach is

what Prof Lee has done, but you may not like his

sampling protocol or the calculations because of the

effects of relying on such calculations, but on the same

token, they don't want your calculations.

MR LEE: Prof Lee doesn't really agree with the

calculations, because they don't test first-draw.

CHAIRMAN: Let's have a discussion about this later.

I don't think Prof Lee can answer your guestion.

Prof Lee took five samples, and here is the data. You

can make any use of the data as you see fit. You want

to use it for a different purpose, but objectively, we
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have the data.

MR LEE: Maybe I can add something to the gquestion.

You understand my logic: one and two would be

sufficient, and the concentration would not be diluted

because of third, fourth and fifth draws, as far as the

classification of the estate as affected or not. So

people can make use of the data to decide whether the

estate is affected or not. The data is there for anyone

who wishes to make a calculation like that.

CHAIRMAN: It would be a political decision. The WSD is

saying that up to the fifth are not okay, all of them

are not okay. Let's assume that I asked Prof Lee to do

the same sampling exercise in all housing estates, and

if we get the findings, the WSD will still not recognise

the results, because in their view the sampling method

is not right.

So whether you classify an estate as affected or not

depends on the line you draw. Mr Lai rises, the first

thing would be to boil water. He would be affected,

surely. But I only rise at 5 pm, I would certainly be
unaffected. For different individuals, it would be
different.
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MR LEE: 1It's the other way around, because as a judge you

cannot really rise at 5 pm.

CHAIRMAN: I know what you are trying to say.

A. Chairman -- Mr Lee, you make a very insightful point.

I just want to supplement a little bit, by way of

an example. Let's look at Yan On Estate, Yan Hei House

flat 206.

MR LEE: Page number?

A. Yan On, page 173.2. Yan On Estate, Yan Hei House, the

middle one, flat 206, the first one. This 1is the

example I want to use. In this example, the first draw,

4; the second one, 18. 1It's relevant to what Mr Wong SC

said something about this this morning. It depends on

not just the time but the volume. You can have a first

draw of 1 litre; it would resolve the problem, and you

would say that the worst situation can be shown by

a first draw of 1 litre instead of the first two

samples. It doesn't really just depend on the time but

also on the volume. And if we have the two combined,

the average is just over 10. And this one, the flat

concentration is not excessive.
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Q.

So it has to do with the time you take the sample

and also the volume of the sample.

Your method will not affect the volume?

I can only follow what you have found under your

methodology.

In your statement, your report --

CHAIRMAN: Prof Lee, if we have used the first draw and we

take 1 litre as a sample size, then the number of

affected units will be higher; is that correct?

It should be the same. In an indirect way, this shows

the intake level of the first litre. It's consistent

with the flat concentration data.

CHAIRMAN: So not much difference?

A.

Okay, not much difference.

MR LEE: A few short questions about your report. Please

refer to your report. Paragraph 7 -- I have already

asked some questions about this, so I will be quick

here. Paragraph 7 of your report:

"(In English) As this review progressed, it became

clear that an independent field sampling of drinking

water at the affected [public rental housing] estates
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would be necessary."

First, you did not think of taking samples yourself?

A. No special idea.

Q. But then as things progressed you thought you should

take the samples. Is it because the WSD did not take

the first-drawn samples?

A. Not exactly. If you look at the guidelines, it's really

geared towards getting the mean exposure.

Q. Exposure means exposure faced by the residents, the

extent of hazards faced by the residents, the health

aspect?
A. Yes.
Q. Then:

"(In English) The lead concentration measured on the

1,325 drinking water samples in the 11 'affected

estates' are all based on '"fully flushed samples' (ie

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
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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."

So you are saying, if there's no first-drawn samples

used for testing, there may be a health risk?

A. Yes.

Q. "(In English) This concern on the inadequacy of the

sampling method adopted by the Water Supplies Department

was expressed in the joint expert report ..."

After the release of your joint expert report, the

department still insists on not doing this. So far,

they haven't taken any first-draw samples; do you know

that?

A. No, I don't know what the WSD has been doing.

Q. I also have some questions on paragraph 10. Let's look

at the last three lines on page 133. Before you took

samples, you told the residents.

"(In English) 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
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going to bed, and not to use the kitchen tap afterwards

before the sampling. The tap flow rate was also

measured."

Let's say you are going to take the sample tomorrow

and tonight the Housing Department will send someone to

tell the residents to do the flushing for five minutes

before going to bed. So you want to clean the whole --

the pipes and the fittings, and do they have to take out

extra fittings, and that will ensure clean samples and

accurate samples. But that will not be in line with the

habit of usage.

A. Well, to make sure the water supply chain is a normal

system.
Q. You want to make sure that the data, the findings are
accurate, and this is a worthwhile step, I agree. But

for the residents, you are not reflecting their habits

of usage, because if they clean the tap --

A. Normally, the tap would be in constant use and the water

would be in constant flow, so there will be a natural

flushing.

Q. But that would be the situation whereby they would not
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have been flushing for five minutes in the night before?

A. Well, if it's in constant use, it would be just like

doing the flushing.

Q. You want the water to stand for a few hours first?

A. But we are talking about here the worst-case scenario,

And if it's in constant use, you are talking about

different stagnation periods involved. Now we have the

overnight stagnation, which is the longest.

Q. A family, after they have cooked the dinner, after they

have washed the dishes, about 8 or 9 pm, that would be

the last time they use the kitchen tap. From that time

onwards, it's up to the next morning, so it's the

stagnation period. ©Now you want them to flush for five

minutes before going to bed, so it is a much shorter

period. So you are saying that this is not actually the

worst-case scenario for the family who live there?

A. But some people rise very early.

Q. Are you referring to the charts of the Housing

Department?

A. We asked them whether they flushed the water. Some

forgot to do so. But it didn't make any difference to
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the results.

Q. What are you saying? What's the point you are making?

A. We asked them whether they flushed. We asked them last

night, the night before; we asked them about the

questions.

Q. You asked them to flush the water before they go to bed?

A. That's part of the experiment.

CHAIRMAN: Let's come back after lunch. 2.30.

(1.01 pm)

(The luncheon adjournment)

(2.30 pm)

MR LEE: Please turn to your report. You said that there

may be a sudden upsurge. I can give you some examples.

Prof Fawell thinks that this might be due to some

presence of particles. Do you remember that paragraph?
A. Yes.
Q. How do you view this? There is a sudden upsurge in the

reading; what causes this?

A. I said yesterday that it may be due to the pickup of

particle.

Q. Is it the case that the particle enters into the water

parcel and dissolves into it?
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A.

There may be some lead particles in the water sample.

We use acid to dissolve it and that may explain it.

If you don't add acid, what will happen? You have to

add the acid?

It depends on the lab practices. As I said yesterday,

it seems from the data that the solubles of the

particles are high.

But then there is a sudden surge and then it comes back

down. This sudden spike, did you use acid for testing

the whole way through?

There is a procedure. There is a machine.

Let's say there were five samples. All of them involve

the use of acid.

Yes, we use the same procedure.

For these particles, if they are ingested, what's going

to happen? That represents a lot of lead. It may have

dissolved in the water, you may use the water to do the

cooking, and if you ingest this, there will be a great

deal of lead being ingested?

Senior counsel, I'm no doctor. Prof Bellinger's
conclusion is that lead can be cumulative. Like other
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heavy metals, they are cumulative and this would build

up inside you. The effect is more like cumulative.

Q. When you take the sample, how should you go about

treating it? It goes down and then surged and then

comes back down; how do you treat all of this?

A. We look at all the five samples. We have the

concentration, we have the first-draw and we have the

overall assessment. We didn't ignore that. We didn't

ignore any of the samples because each sample would

represent certain things.

Q. If this is ingested, if you disregard that, then that

doesn't appear.

A. Yes.

Q. Paragraph 23 -- may I refer you to that paragraph? " (In

English) Flat concentration", line 3, and then line 4:

"(In English) 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 ..."

There should be five samples. From some record, you
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tested two samples in some cases?

A. In some cases, because of the time and resource

constraint, most of them contain five samples, but for

86 of them, we collected the samples, and when we

analysed them, the most important thing would be between

zero and 40. So for these cases we had two samples.

For some flats, there are two samples. That's why we

had two results for them.

In the circumstances, the best estimate -- that was

the best estimate we came up with.

Q. Paragraph 3, are you talking about those affected

estates?

A. All of them. All the samples. Some involving affected

and some unaffected estates. Lower Ngau Tau Kok Estate,

Un Chau, I think all scattered around, if I recall, and

there are affected estates.

MR SHIEH: 173.17, that's table 5. All of them are

"affected". Between 2 and 3, there is an asterisk

there.

MR LEE: TIf they are unaffected, I'm not going to worry,

because all the others are affected.
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If I may turn now to paragraph 30, the fifth line

from the bottom:

"(In English) 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."

So it could take five to ten years for most of the

lead mass to be leached into the water?

A. That's the estimate. That's the projection on the basis

of the data.

Q. How do you project that? This is your projection or

someone else's projection?

A. WSD Task Force did measure the lead deposits, how much

lead in different components, and they also measured the

leaching rate, say 5 to 10 micrograms and 200 micrograms

per 24 hours, and we extrapolate from that and that

would give you some rough idea about the time taken for

the leaching process to take place. So we estimate it

would take five to ten years. For those pre-2010, the

situation may not be as serious.
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Q. Please refer to A2, page 915. Further down, turn to

Shui Chuen O Estate Phase 1.

Chairman, if you don't mind, I will sit down and

have a look.

CHAIRMAN: Please.

MR LEE: Shui Chuen O, that's number 4. Line 1,

Shui Chuen O Estate Phase 1. That's number 4. Ching

Chuen House, Shui Chuen O, there are four houses there.

Yes, there are four houses there. Year of completion:

2015. Number of flats: 3,039. How many have been

tested there? Do you have any idea? That's page 159 of

your report. The last one is Shui Chuen O, Hei Chuen,

you covered Hei Chuen, only one block, three samples;

is

that correct? There are four blocks. You covered only

one block, and you take random units from the upper,

middle and lower. What about the other three blocks?

A. For the unaffected estates, we just take a look. There

are only 11 samples, and we have to look at the entire

picture. We could have taken more samples but we think

that that would be enough. The focus was on the
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affected estates, but the unaffected estates, we had

reason to believe that there would be slight exceedance,

and there may be individual parties who thought that

there were problems that occurred before, and that's why

we selectively sampled the flats. We looked at the

benefit/cost ratio, and we decided on 11 plus 6. For

each estate, we covered one or two blocks. For the

unaffected estates, relatively the scope would be

smaller and the risk is also correspondingly lower.

Q. When you selected the unaffected estates, you saw

problems there?

A. There were problems. The WSD -- there are some

different interpretation of the reports, so it was more

like for confirmation.

Q. Because of different interpretations, that's all the

more reason why you have to conduct more detailed

investigation?

A. Mr Lee, I beg to differ. I would basically look at the

statistics, the mass of statistics and data. There is

such a big volume of data. Page 160, for instance,

table 3. There's only 0.3 per cent that exceeded the

level. So we are looking at the data and statistics.
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So it's not the same level of seriousness, and the

priority was put on the affected estates. So we had six

or seven from each block. If in random sampling we

found there were exceedances, then it would be

a different situation. From the random sampling, we saw

that the risk was low. So that's our logical thinking.

Q. The logic should be the other way around. For those

that are affected, whether you conduct any sampling, it

would be the same from the victims' point of view. I'm

always looking at things from the victims' point of

view.

CHAIRMAN: Well, that's outside our terms of reference. Our

terms of reference are to find out the causes of lead

in

these estates.

MR LEE: If that's the case, then we don't have to check the

affected estates.

CHAIRMAN: How do we know it's true? We are not the WSD.

We are not the Housing Department. Can we cover all

unaffected estates? Yes, but it will not be able to be

completed in a few months, and it's not with such
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a budget.

So, Prof Lee, you are saying that if data for the

unaffected estates is more or less accurate, that's why

he did not devote so much to these estates. Honestly,

I can tell you why Shui Chuen O Estate was checked:

because according to the WSD original test, some

exceedance was recorded, but they said that they found

some particles in the seat, and that's why Shui Chuen

was tested. Then one counsel provided supplementary

information to the Commission, and I made the decision,

that why don't we look at Shui Chuen O again.

But there are some residents who did not want us to

go there to do the second tests, because it's rather

a nuisance for them. That's why we only covered three

flats in the building, upper floor, middle floor and

lower floor. There are many reasons behind which

Prof Lee hasn't told us. Because of their constraints,

we need the co-operation of the residents and the

Housing Department. To many of the residents, one test

is already too much.

- 108 -

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 55

MR LEE: I get your point.

CHAIRMAN: Since there's a problem, why don't we cover all

the four blocks, all the different floors, and we should

not just cover three flats and we should cover ten

flats.

I agree that could be done, but that would be

outside our scope. It should be for the job of the

executive branch. We will present other data, and after

you have seen the data we have presented, if you think

it is sufficient, or if you think it is insufficient,

the executive branch of the government can always opt

to
do more. If you think you are comfortable with the
data, nothing more would be done, fine, then you have
to
shoulder the political responsibility arising from that.
MR LEE: It seems we are missing a lot out.

CHAIRMAN: Yes, I agree. We are only covering 11 plus six

estates. We are not covering all unaffected estates in

Hong Kong. So I won't object to your view. If we want

to put all the PRH residents' minds at ease, then

theoretically we should do everything again, but that's
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not something we can do.

MR LEE: Perhaps I can ask the WSD people why.

CHAIRMAN: By all means.

MR LEE: For Shui Chuen O, what do you think would be the

proper approach for the WSD, assuming that they have the

manpower, the budget and the resources? You only cover

one house.

CHAIRMAN: Maybe that's not so much a problem of

Shui Chuen O. What about Kwai Chung Estate? It may be

better to target Kwai Chung Estate.

MR LEE: I want to cover both.

CHAIRMAN: Okay, cover both.

MR LEE: What do you think? You think there might be

problems and maybe there are problems with Shui Chuen

and if money is not a consideration, if you consider the

tenants' health, residents' health, what do you think

the government should do?

A. The residents' health has to be considered. I checked

my own flat. 1It's okay. First draw, 12 noon, at 7 pm.

It's okay. So I'm assured. Maybe there are particles
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from day to day, but that's what I can do. It's

a question of risk assessment.

From the residents' point of view, absolutely,

something can be done.

Q. You are very correct. You have done it for your flat

and you are assured, you don't have to worry. Residents

cannot expect them to do this for 800 units in their

estate. But 1f there's not even one unit which has been

tested, then they are worried. For example, in my

estate, what if my block hasn't been tested? At least

the one next to mine has been tested. So how much

should be done in order to assure the residents?

I agree you cannot do this for every flat.

A. There are many variables involved. I find it very

difficult to give an opinion, because all parties

concerned have to shoulder some responsibility and the

situation differs from one estate to another.

So, senior counsel, your question is difficult to

answer. I understand the concern. But the report and

the information could inform the stakeholders to find

a solution to address the issues you have raised.
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Generally speaking, data from this report and past

studies would form a framework, should be able to

establish a framework. There are many different ways to

do the general risk assessment and there are different

interpretations on what to do.

Q. For your flat, you mentioned doing the test, taking the

samples in the morning, during noon and in the evening.

Should the government make reference to your practice?

It's very logical, to coincide with the times of having

the three meals.

A. 1It's just spread over the day. First draw is definitely

a must. It's based on intuition. I was just curious;

I wanted to find out.

Q. 1If people have the money, people living in private

housing estates, if they want to do some tests, should

they follow your example, taking the test in the

morning, at noon and in the evening?

A. Well, the individual owners' co-operation might wish to

consider doing this.

Q. That would also be dependent on the time they prepared

their meals, and in between there would be some time for

the water to stand.
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A.

But generally, in between, there would be people using

water.

I'm talking about the kitchen tap.

But it's connected with the wash basin. In some
systems, it's direct supply to the kitchen. In some
others, it's through the wash basin. So if you turn on

the tap in the bathroom, you would cause the water to

flow through the kitchen as well.

Generally speaking, in the UK, the stagnation time,

that is the intake use time, is 30 minutes. That's

generally the practice.

Paragraph 36 of your report. Please turn to that.

Which paragraph?

36.

"(In English) 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."

Your conclusion is that your findings are in line
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with the findings of the WSD?

A. Generally, on the whole, and in relation to the

identification of more seriously-affected estates, yes.

0. But the affected estates would be those with similar

findings. What about the unaffected? Because you only

took samples, and the sample size was very small. You

wouldn't be able to confirm their findings through your

study.

A. Well, the sample size was also small.

Q. But more than yours?

A. Well, there are some statistical considerations. When

the data is low, ours are also low.

Q. But they have more samples than you?

A. We are more planned and focused, to capture the

worst-case scenario, because you included first-draw,

and I also read in terms of randomness -- but two sets

of results tally.

Q. Let's say there are four blocks with 800 units. Then

you only test three out of the 3,200 units.

A. Yes, numerically, that's true, but in the past they only

took 4 per cent.
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Q. But you don't have 4 per cent?

A. No, I was talking about past WSD sampling. It was about

3.9 per cent or 4 per cent.

Q. So you think it's a small percentage?
A. Yes. Whichever way you look at it, it's a low
percentage. Otherwise, a lot of resources will be

required.

Q. But when it comes to health, then the resource

consideration or that things cannot be done,

realistically, then you have to counter that, balance

that, with the problem children face when they grow up.

A. I think we have been able to present a comparative

health risk picture. Senior counsel, of course ideally,

we can assess each and every building, but the real

situation is as we have seen.

0. I think the chairman said this should not be looked into

in our terms of reference.

CHAIRMAN: That's not what I said. The first item in the

terms of reference is to find out the cause, although

the WSD has already done some checks, but we have to do

it independently. We have a different set of terms of
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reference, but there are so many housing estates, so

many buildings in Hong Kong. Can the Commission experts

check everything? That's not possible. Therefore, at

that time, I made a considered judgment that we are

going to take a look at the borderline housing estates,

to see if they have any problems, apart from the

so-called borderline estates. As I have just mentioned,

we received a letter from a counsel and then we covered

that building as well. Shui Chuen O was already bound

to have some problems, so we took a look again as to

whether we can cover more. Of course we can, subject to

availability of resources.

But our considered judgment at the time was to look

at the unaffected borderline cases, to ascertain whether

they are unaffected borderline cases.

Prof Lee's conclusion by and large confirms that.

There may be an odd one out.

The question is, can we go back and conduct more

detailed investigation? Yes, we can, but it's not

something for us to do. Prof Lee and Prof Fawell have

adopted their protocol, but it doesn't mean to say that
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their protocol is absolutely perfect for the unaffected

estates. If you want to investigate further, you need

to have all the stakeholders to work out an acceptable

sampling protocol and sampling method. You may need the

residents, Housing and the water supplies to sit down

and work out the extent to which this should be done,

because this is, after all, very disruptive to the

residents. You have to have the experts. Prof Lee

simply cannot, within a short space of time, the

protocol that should be established for the rest of the

housing estates, if further investigation is to be

undertaken. I appreciate your concern but you are

approaching this from the residents' point of view.

I appreciate your position. If you and I were living in

the public housing estates, we have kids and we have to

feed the babies, then the tap water should not contain

any lead. These housing estate residents may be living

there for a few decades and the kids may not leave until

after their education. The impact can be really very

significant.

But even if you pursued this line of questioning
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with Prof Lee, he may not be able to answer these

questions. If you ask me, I don't think we can address

these questions here.

MR LEE: I have a simple question. Shui Chuen 0O, for

instance, there are 3,200 units, but for some reason

only three units were taken samples of. You can't

confirm anything from that, can you?

A. Which estate are you talking about?

Q. Shui Chuen O. 3,200 units altogether. You took three

out of them. I'm not saying for a moment you are wrong.

There are many factors. But the fact remains that you

only tested three.

But given the small proportion, you cannot really

confirm anything, can you; do you agree?

A. Shui Chuen O, I think a lot of units have been tested.

53 have been tested.

If you look at the table, 915, Shui Chuen O Phase 1,

there are 3,000 flats. 53 have been tested.

Q. So they test in small number and you tested in even

smaller number; do you agree?

A. Well, it is the issue of the size of the sampling.

Q. From the health of the residents' point of view, 3,200,
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Q.

you covered 53, this is a small proportion, and your

size is even smaller, isn't it?

Our nature is different.

This is not being critical. I'm not being critical of

you.

Our sampling is different from theirs.

And you did test at first draw?

Ours are more targeted. Our thinking is that we have

limited resources so we are limited to three. For these

three units, if the first three draws tested okay, then

they should be okay. Sometimes, the second draw would

be high, so we had a small number of samples but we look

at the maximum exposure. There's maximum exposure. If

we cannot pick up anything, then there would be

significance.

But the sample size is simply too small, isn't it?

Well, of course, if we test them all, the better, but

how many do we need that would be enough to prove

a point? I understand what you are saying. If we have

more samples, then it would be more perfect.

If you test three more, then you double the size. The
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probability of getting it right would be small still,

but you double the sample size if you test three more.

A. But would there be any significance if you double the
number?

Q. Still small in terms of size.

A. So do we need to double the size?

Q. Logically, even three, six or nine would be small. Even

53 was small.

COMMISSIONER LAI: Are you saying that we should test more?

Three, small; three, six or nine, they are small -- how

many do we need to test?

MR LEE: Of course it would be subject to resources.

COMMISSIONER LAI: There has to be a limit. For those

unaffected estates, the initial thinking was that if the

WSD tested the water to be okay, then if it is in the

clear in the first draw, then it should be okay.

At Shui Chuen O, for instance, there are some

problems and they can study whether these estates are

okay or not, and this is something that would be beyond

the remit of Prof Lee. I think it would be for the

government departments to think whether these kinds of

- 120 -

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 55

housing estates should be subject to further

investigation to ascertain the quality of the water.

MR LEE: All right. Shui Chuen O Estate, there 1is

a Long Chuen House, there are problems there. There are

problems picked up in the test. Are you aware of that?

CHAIRMAN: Yes, we are aware of that. We are aware of the

problems. Shui Chuen O, we didn't mean to conduct any

tests. But Long Chuen House, there were problems picked

up.

Not only that, for certain blocks, we entrusted the

accredited laboratory to conduct the tests, and there

were exceedances. We meant to go back and conduct

a sampling test but the residents said, "No, please

leave us alone."

MR LEE: There may be other residents who would be prepared

to accept it.

CHAIRMAN: We can't knock on every single door. We do have

limitations. I believe if you ask 3,000, you may be

able to find 30 or 60 who will be prepared to

accommodate.

I don't want to get bogged down on this point,
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Mr Lee. For those units that allow tests to be

conducted, they refused the second time. If they

refused the second time, what else can we do?

I understand fully your concern, it would be best if we

test every single household, because each type would be

different, the bends and the tees and the meter rooms

would be different. 1In theory, we should cover every

single unit.

If the Housing Department wants to put the

residents' minds at ease, if they see Prof Lee's

figures, by all means they can go back and conduct

further tests.

MR LEE: Paragraph 37.

CHAIRMAN: Since, i1f you go on like this, then you seem to

be saying the Commission is not doing enough.

MR LEE: I understand the Commission has done what it could

chose not to do, or something which has gone beyond its

terms of reference.

CHAIRMAN: Yes, we have gone beyond the terms of reference.

MR LEE: Paragraph 37. But nobody is seeking judicial

review.
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CHAIRMAN: There is a JR in the bundle, and I'm sure that

this is not the first.

MR LEE: Paragraph 37. There is only one point here:

A.

"(In English) 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."

Do you think that there are problems with the down

pipes, the horizontal section?

Yes, the down pipe, when it becomes horizontal.

MR LEE: Thank you very much. I have no further questions.

CHAIRMAN: Any re-examination?

Re-examination by MR SHIEH

MR SHIEH: Yes, I have some follow-up.

I have some questions relating to the major

direction. There were guestions put this morning

regarding the figures, like if we cover more, if we

extend the period of seconds, what's going to happen.

I would like to look at it from a more macro point

of view. I'm no scientist myself. I did put a question
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to you before: why did you choose five samples instead

of zero, 20, 40, 60, 80, and why didn't you use the

first-draw 1 litre kind of method. There were questions

about whether there is any literature in support. The

literature is not alive, the actual need is more

dynamic. So, with any experiment, the literature would

be there for reference. You have to follow the law, but

the literature, it all depends on the situation, and in

this case you try to devise something which is more

supportive for the situation.

You chose five samples. Of course, you couldn't get

1 litre for the first draw. But you agree that if you

have five samples, zero, 20, 60, 80, once you have --

you can have these to arrive at the concentration or you

can have extrapolation to work out the value, it would

be fairly accurate?

A. Yes.

Q. Conversely, if you follow the literature, after you take

the first draw of 1 litre, assuming that you go there

for one day, and you have to have a trade-off between

one draw and 1 litre, or five draws from 0 to 80. One
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draw, you may not be able to get all the five movements.

With five draws, you can achieve two purposes. One

draw, you can't achieve the two purposes.

A. Right.

Q. So with the five samples taken, this is a compromise and

this is achieving two ends with one move.

Secondly, much has been asked and answered about

Shui Chuen O. Mr Lee asked but Shui Chuen 0O, three

samples, it's a small size, why did you take three, and

then he asked you, what about six. It's double the size

but it's not very significant. The significance is not

a lot. The ideal approach is to test all units, if

money is not a consideration.

So, in other words, you are not going to have

a bigger size for the sake of it. You just want to get

what is sufficient, subject to constraints.

You may be able to reassure people by having more.

If you are not happy with 63, then if you do ten more,

it will not be reassuring in that people will just ask

you a different question, "Why 1072"

And also the issue of cross-checking. WSD
representative asked about your protocol. For the first
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draw, 250, and then 20, 40, 60, you take 50, and then
at

the last draw, 250. You want to do this for quality

assurance. The first and the last are 250. So it would

be sufficient for two labs to use.

But for those taken in the middle, you don't divide

it into two portions, so it's either first or second for

the two labs. The purpose is to validate the

measurement in a macro manner. Scientifically, you

don't think that without taking 250 for the middle three

draws that would invalidate your entire findings?

A. Agreed.

Q. So you think that taking the three draws with a volume

of under 250 would not invalidate your findings? That's

why you opted for it?

A. I agree.

Q. Mr Geoffrey Chan representing Shui On asked you this

question. If you find in some unaffected estates or

affected estates there is a problem, you don't do any

tests by having some sections cut out by analysis. But

your evidence also shows why there's no need.
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of

Please refer to paragraph 31. For the avoidance of

doubt, page 140. When you find that a certain component

with a bend, it doesn't mean that the lead you find in

the water comes from that bend, because there's a lot

randomness, unless you have what we see in the movie,

where somebody has turned into a miniature man and you

go inside to check. So you cannot be sure that the lead

in water comes from the lead in the bend. It says:

"(In English) In view of the variability and
randomness of the lead sources within a branch water
supply system "

So you rather expand your efforts in developing the
CFD model; is that correct?

Yes.

Last question, on the habit of water consumption.
There's a contentious issue here. What is

a representative daily water sample, if it's drawn at
a particular time? But there's no well-recognised

international practice to find out a representative

water sample of a residents' drinking water system;
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to

there's no international standard as regards when the

sample should be taken. It all depends on the habit.

Could you turn to page 99 of Prof Fawell's report.

At the bottom of page 98:

"(In English) While much of the water consumed would

be expected to have contained low lead concentrations,

concentrations in the initial quantities of water drawn

after standing for extended periods would be expected

contain much higher concentrations of lead as would

water drawn from the hot water supply."

Let's pause here. Why is it that hot water supply

would contain more lead? Yesterday, I asked you this

question. Because if it's heated, more chemicals would

be released into the water.

"(In English) The quantity of lead ingested would

depend on individual habits."

This is agreed.

Mr Wong asked you yesterday to look at your table 7.

It's page 162 in the bundle. Table 7 relates to the

tests for vacant flats, different tests at different
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times, T equals zero, 30, 60, and so forth. Mr Wong

repeatedly said that table 7 contains a set of data not

related to people's habits, because they are vacant

flats. We may another discussion later. We may or may

not agree with him. This table shows a pattern.

Although they are not occupied, in the first day you

don't know how long the water had been standing, so the

content was high and then gradually it dropped. For the

first one, Un Chau Estate, 12 December, so a lot of

water has accumulated, and then it gradually dropped.

A few hours later, it would be lower, but it's a trend

of dropping.

The gquestion is whether it's unoccupied, and also,

because it's been standing, whether it's at the tap, the

meter or entry, the level would go up and then gradually

it drops.

Please look at the pattern. At Un Chau, the first

test, 10:30, entry 0.017, and then dropped to a very low

level. So that's the pattern. Here, it tells you

whether there's more at the meter location or the entry

location. If it's occupied, you cannot tell this.
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A.

At 2 o'clock, after four hours of standing, you took

another sample, 0.011, 0.008. The four hours of

stagnation means that more is accumulated. So it's

smaller than 0.0025, in the morning, and then after, at

2 o'clock, it's 0.008. So it tells you a pattern, or

tells you more accurately that at the meter there's

a bigger problem at the metre than at the entry point.

Can it really tell you this? So it can tell you more

accurately where the problem lies, whether it's at the

meter or the entry point?

Yes.

And of course the time of standing would affect the

concentration in the first draw, but you just want to

know where the accumulation starts?

Yes.

MR SHIEH: I have no other questions.

CHAIRMAN: Thank you, Prof Lee. You have completed your

testimony. I thank you and your team for offering so

much assistance and expending so much time in assisting

the Inquiry. Thank you very much.

(The witness withdrew)

MR SHIEH: Let's have a break before we have the next
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witness, Prof Fawell.

CHAIRMAN: Yes.

(3.25 pm)
(A short adjournment)
(3.42 pm)
MR SHIEH: (In English) Mr Chairman and Commissioner, I now

call Prof Fawell, our second expert.

PROF JOHN FAWELL (affirmed)

(All answers in English)

CHAIRMAN: (In English) Take a seat, please.

Examination-in-chief by MR SHIEH

(All questions of Mr Fawell in English)

MR SHIEH: Prof Fawell, you have bundle V1 in front of you.

You have been following the manner in which we took the

evidence of Prof Lee.

A. Yes.

Q. And I would follow the same format.

I would read out your expert record into the record,

and as I do so, I will stop here and there and ask you

to elaborate or to explain certain matters or to respond

to certain questions that other parties have raised
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previously.

Could I ask you first to look at your joint expert

report, preliminary, prepared together with Prof Lee,

which is in bundle V1, page 1. You can see the front
sheet. It says, "Joint expert report (Preliminary)".
A. Yes.

Q. Prepared on 12 November. Could I then ask you to look

at page 3, which sets out your background and the

instructions to you.

A. Yes.

Q. "Prof John Fawell.

Biologist/toxicologist.

(Consultant on drinking water and environment) .

Specialist field.

Assessment and management of risks from drinking

water contaminants.

Subject matter

To assist the Commission in discharging its duties

under the terms of reference and by acting as an expert

witness in the Inquiry hearings."

Then your curriculum vitae is to be found in
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appendix 1, which is page 14.

"Name : Prof John Fawell.

Profession: Consultant on drinking water and
environment.
Primary specialisation: Assessment and management

of risks from drinking water contaminants and from

re-use of waste water.

Honours: MBE.

He received the International Society of Regulatory

Toxicology and Pharmacology 2013 International

Achievement Award."

Then it sets out your academic qualifications:

Bachelor of Science. MI, that would be member of the

Institute of Biology or something?

A. Yes. That's now the Royal Institute of Biology.

0. Okay:

"Professional affiliations: Society of Biology.

British Toxicology Society ... "

Et cetera, and you were appointed visiting professor

at Cranfield University in May 2011.

Cranfield is what one would call a research-based
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of

university; it doesn't take undergrads?

That's correct.

Therefore you don't see them in UCAS applications, but

it's a research-based graduate institution?

Yes, mostly research.

Mostly research?

Yes.

"Experience" -- now, key areas of your experience, at

the bottom of the page. You have:

"... worked on the implications of contaminants in

the environment for human health and aquatic life since

1979 and is actively involved at both a national and

international level.

Key areas included:

-- Closely involved in the WHO Guidelines for

Drinking Water Quality as a member of the co-ordinating

team since 1988. For the 1993 revision he was

co-ordinator for inorganics and substances which affect

acceptability to consumers, rapporteur for organics,

pesticides and disinfection by-products and organiser
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working group meetings on radioactivity and treatment

and analysis. Prepared background documents on the

toxicology and health risks of a wide range of

substances, with proposed guideline wvalues, for 1993

revision and the 1998 addendum ... co-ordinator for

naturally occurring substances and substances from

agriculture, industry and human settlements for the

preparation of the third edition of the Guidelines in

2003 for which he also prepared several revised

background documents. Actively involved in the rolling

revision of the Guidelines he was Chairman of the 1998

Medmenham meeting on aspects of protection and control

and of microbiological guality."

Can I just skip the rest. In the middle of the

page:

"He has continued in that role for the fourth

edition of the Guidelines published in July 2011. He

was part of the WHO expert group establishing guidelines

for the supply of safe drinking water by desalination

and a member of the expert group considering the

significance of beneficial minerals in drinking water.
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He was one of the three co-ordinators and one of the

authors of the WHO publication 'Chemical safety of

drinking water: assessing priorities for risk

management'. He 1s co-ordinator for most of the

chemical parameters for the preparation of the fourth

edition of the Guidelines and has been closely involved

with the preparation of most of the other sections. He

is a member of the WHO expert group on pharmaceuticals

in drinking water."

Now, there then follows various other bullet points

about your consultancy and advisory experience, but at

page 17, you acted as PhD examiner on the subject.

Focusing on your experience with the WHO

Guidelines -- we have heard a lot about them here -- you

were co-ordinating team or co-ordinator for particular

substances?

A. Correct.
Q. Inorganics and substances which affect acceptability to
consumers, et cetera. But in terms of actually writing

up relevant sections, you have to educate me and us, did

anyone take responsibility for actually writing up

- 136 -

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 55

a particular part? For example, did you write the parts

concerning certain chemicals, or was it a group effort

which everyone had to basically endorse?

A. That's correct. I wrote much of the wording around the

different chemicals, in conjunction with the other

members of the team, and with the rapporteur of the

meeting.

Q. The rapporteur is basically the one heading the

particular group, summarising the views and reporting

A. The person recording and delivering the comments of the
groups.

Q. So you were rapporteur for organics, pesticides and
disinfection by-products. That doesn't include lead,

because lead is grouped under which section?

A. That was grouped under the inorganics. That particular
section.

Q. But you were co-ordinator for the inorganics section?

A. Yes, and I have been involved in preparing the revisions
to the lead document. For example, for the fourth

edition, I wrote the modification to the lead documents.

Q. So the bit which traced through -- I will go through it
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in detail -- the origin in 1993 and how the threshold

could not be established, therefore it's withdrawn, but

why the value was retained as provisional, all those,

you were closely involved?

A. Absolutely.

Q. And you know the thinking behind it?

A. Yes.

Q. Just to make sure that you possess the requisite

familiarity on this particular issue, on which I do not

think that there should be any degree of controversy.

Could I then go back to the instructions to you at

page 3 of the bundle. Under the heading, "Instructions

to Prof Fawell":

"I have been instructed to give my opinion on the

matters under the terms of reference.

In providing my opinion, I have also been instructed

to consider the following areas and undertake the

following tasks:

(a) review and verify the findings of the interim

and final reports of the task force led by the Water

Supplies Department ... in respect of the waterworks
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system and the inside service system in public rental

housing developments, including the overall methodology

adopted in the investigation;

(b) identify and explain the international standards

(particularly those laid down by the ... (WHO) in

respect of the following matters for the purpose of

ensuring safety and quality of drinking water in

Hong Kong:

(1) hazards and hazardous events;

(ii) risk assessment, prioritisation and management;

(11ii) control measures;

(iv) construction and maintenance;

(v) inspection and monitoring;

(vi) management procedures;

(vii) rectification;

(viii) the supply and use of plumbing materials; and

(ix) the procedures and protocols regarding the use

and installation of plumbing materials;

(c) in the context of the international standards in

(1) review and evaluate the adequacy of the existing
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Water Safety Plans of the WSD;

(1ii) review and evaluate the existing regulatory and

monitoring regimes (both prior and subsequent to the

excess lead in drinking water incidents as a result of

which new measures have been put in place by public

authorities) on quality of drinking water:

(1) at the pre-construct stage;

(2) at the construction stage;

(3) at the completion of construction (before the

WSD issues the certificate for water supply connection);

and

(4) at the maintenance stage;

(i1ii) opine on whether any further metal(s),

chemical (s) and/or microorganism(s) should be included

as parameter(s) in addition to those set out in the WSD

Circular Letter No. 1/2015 for testing of water samples,

and if so, the thresholds, benchmarks and/or the

acceptance criteria to be set for them; and

(iv) the effectiveness of the recommendations made

by the Review Committee;

(d) opine on how the inadequacies (if any)
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identified for the matters above may be rectified or

improved and to make recommendations with regard to the

safety of drinking water in Hong Kong; and

(e) state, provide advice and recommendations on

other areas of concern (if any)."

Then there's the usual expert's declaration.

Could I ask you one further question about your

experience, before proceeding to the main part of your

opinion, of your expert report. Do you have any

experience in testifying in court or judicial

proceedings as an expert witness?

A. I do.

Q. The most recent experience being about when?

A. Well, as an expert witness, would be a few years ago

when I presented evidence at a public inquiry on behalf

of the Environment Agency. But I actually was in the

High Court two weeks ago, providing evidence on advice

that I had given to a water supplier.

Q. That's the Royal Courts of Justice in England?

A. Yes, indeed.

Q. Can I now move to the text of the joint preliminary
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report, which is a very short text, at page 6.

"Preliminary Jjoint opinion".

I read this for Prof Lee, but because now you are in

the box, I will read it for you:

"The sampling protocol to identify whether lead is

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

joints or fittings is a key factor in 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 Organisation standard

(ISO-5667-5) on sampling techniques of drinking water

from treatment works and pipe distribution systems

states that 'If the effects of materials on water

quality are being investigated, then the initial draw

off should be sampled. Samples may also be taken after

a specified period of stagnation to provide information
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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 gquality of a drinking

water as supplied, but will not give a representative

assessment of the concentration of lead or other metals

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 of

lead exposure."

Now, Prof Fawell, a good deal has been said,

debated, about the ISO standards. Can I ask you to look

at the ISO standard. C2, page 1538, tab 19. It starts
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at page 1526.

Page 1538. Do you see, under the heading

"Pre-collection cleaning, disinfection and flushing"?

A. Yes.

Q. 1It's a relatively huge document, and doing the best we

could, we have identified what appears to be the

relevant bit or part concerning sampling method or

sampling protocol. So I'm going to start asking you

questions, starting from this part of the ISO standard.

If I have barked up the wrong tree, looked at the wrong

part --

A. I think that's correct.

0. -- by all means tell me, and we can look at, let's say,
chapter whatever. But this is the correct place to look
at?

A. Yes.

Q. Could I ask you basically to develop or elaborate where

the quotation in the middle of the preliminary joint

opinion comes from?

A. That comes from 6.4.1.

Q. Yes, in the middle?
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A. Yes.
Q. Five lines down:

be

"If the effects of materials on water quality are

being investigated, then the initial draw-off should be

sampled. Samples may also be taken after a specified

period of stagnation to provide information on the rate

at which materials affect water quality or the maximum

likely effect. 1If the quality of the water as supplied

to premises is to be checked, then the faucets should

cleaned and flushed at a uniform rate for 2 minutes to

minutes or longer if necessary to achieve constant

temperature before samples are collected. The faucets

should be cleaned, disinfected and flushed if samples

are to be collected for microbiological analysis.

Faucets should be left flowing at a steady rate during

sampling."

Now, it's under the heading "Faucets", but if you

read the text of 6.4.1, some sentences relate to faucets

but some sentences, for example the sentence five lines

from the top, "If the effects of materials on water
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quality are being investigated, then the initial

draw-off should be sampled" -- it doesn't seem to be

specific to faucets.

A. Yes.

Q. So can you explain how this fits into our present

exercise?

A. It doesn't mean sampling faucets. It means sampling at

faucets. 1In other words, if you are sampling at the

tap, this is the instructions as to how you would

Ooperate.
Q. If you are sampling water coming out of a tap?
A. Absolutely. And the reason for things like -- it says

should be until the constant temperature, that's a very

easy way of demonstrating that you are bringing in water

from the mains, because that water would be at

a constant temperature and you wouldn't get the

variation. $So it's a very simple, ad hoc approach to

being able to do that.

But of course it is not intended to be adopted

verbatim under every circumstances. It would be

expected that any authority would actually adapt the
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instructions to their particular circumstances.

Q. Right. Can I also ask you to look at the previous page,

1538, under 6.1.

A. Yes.

Q. "Pre-collection cleaning, disinfection and flushing",
"General".

A. Yes.

Q. "Cleaning, disinfection and flushing prior to sample
collection ..."

The sample here is sample of water?

A. Correct.
Q. "... depend on specific objectives of the monitoring
programme. In general, sampling to ascertain the

quality of the water delivered to a building, or to

ascertain whether the quality of water delivered within

a building is possibly altered by the service network

within the building, should not be carried out without

thorough cleaning and flushing of the sampling points."

What kind of scenario does this sentence envisage?

A. Well, where it talks about cleaning of the sampling

points, that is very specific, and it's making sure that
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your sampling point, which could be the initial part of

the tap, the part that's not got water in normally until

you actually turn the tap on, that that is suitably

clean, and it's particularly important for looking at

microbiological contamination, because you do get

microbiological contamination in that area, and that is

not coming from the water as examined.

Q. Thank you. $So can I ask you then to put the ISO

document to

Perhaps one more question. At 6.4.1, after the

sentence quoted in your report, there's a sentence which

says:

"If the quality of the water as supplied to premises

is to be checked, then the faucets should be cleaned and

flushed at a uniform rate for 2 minutes to 3 minutes or

longer

What is the significance of the two to three

minutes?

A. That, in many buildings, will clear the internal system,

and that's why it says "or longer" because it will

depend on the particular building. But two to three
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of

minutes, in many houses, in many countries, would

actually take you through to the mains water, so that

you are not going to be affected by the internal

plumbing.

So it's basically saying that you've got to flush it

through for a sufficient time to make sure you get to

mains water, and to an extent that is duplication of

what it's saying about constant temperature.

Because this is ISO, this is not country-specific.

No, it's very general.

Therefore, what you are saying is that even though it

mentions some numbers, the numbers should not be treated

as bible?

No. It should be used according to your particular

circumstances, to design your sampling, to meet the

purposes that you are trying to achieve.

And in accordance also, i1f I may suggest, of the kind

building, the houses that people live in?

That goes without saying, because you cannot have

a standard that covers all the possible buildings that

there are in the world. For example, in Hong Kong, the

- 149 -

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 55

public housing blocks, or private housing blocks, are

not normally found -- an equivalent is not found, for

example, in Europe.

Q. Thank you. Can I now then move on to your solo report,

as opposed to your joint report, which is tab number 3,

page 86. I'm not going to read out the instructions

because I have read it out already.

Can I move straight to page 90:

"l. I Professor John K Fawell, independent

consultant on drinking water and environment of Bourne

End in the county of Buckinghamshire in the United

Kingdom, have been appointed as one of the Commission's

experts to assist the Commission in determining the

matters under the terms of reference.

2. Lead in drinking water arises from lead leached

from lead pipes, lead solder and other lead containing

fittings, including brass and gun metal and also

unplasticised PVC ... pipe not manufactured to current

standards, ie containing high concentrations of lead

stabiliser. It is not normally found due to

contamination of source water or in water up the
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boundary of buildings unless there are lead service

connections or lead stabilised PVC pipe (service

connections are the pipes that deliver water from the

water main to the building) ."

Pausing here, there's a distinction between

unplasticised PVC pipe, on the one hand, and -- is there

plasticised PVC pipe on the other?

A. There's a particular —- unplasticised PVC pipe is widely

used as a water pipe. It is rigid. The plasticiser was

in the past a lead-based plasticiser. That leached and

gave significant levels of lead, and it was recognised

that that quality was inappropriate, and the

regquirements changed, so unplasticised PVC now requires

that there is no lead plasticiser.

0. Right.

"Leaching can be exacerbated by galvanic corrosion

as a result of other metals being joined to lead and

will be dependent on factors such as hardness and pH.

The level of leaching can be very variable from property

to property depending on the configuration of plumbing

and also on whether there are lead service connections.
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of

The concentration of lead in water 1s also a function

the surface area of the lead source in relation to the

volume of water, so a small surface area in relation to

a large volume will result in lower concentrations than

a large surface area of a similar source in a similar

volume. The concentration at any tap will also vary

according to the temperature and period during which the

water has been in contact with the lead source.

Typically first draw water will have a much higher

concentration of lead but this may not reflect the

concentration of lead in water ingested in normal use.

Equally, flushed samples would be expected to

underestimate the concentration of lead in water

ingested in normal use."

The reason why the concentration at any tap will

vary according to the temperature during which the water

has been in contact explains why, as you may have heard

from Prof Lee, that if it's a hot water pipe, there's

a higher chance of a higher lead concentration?

Yes.
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or

Q.

Because it basically increases the solubility?

We would expect that to happen. That reflects what we

tend to see.

Thank you. Paragraph 3:

"There are no internationally agreed sampling

protocols that can truly reflect average consumption of

lead from drinking water and which are reasonably

practical to apply. The most effective approach is to

identify whether ..."

Pausing here, so there's no particular standard

called the average gquality of drinking water standard

whatever which tells you flush for how many minutes

represents how much -- the kind of water that a normal

human being would drink day in, day out?

Absolutely, because that will change from circumstance

to circumstance, and the way that people use the water

will be different between different, in this case,

apartments, different buildings. And the only way that

is really suitable is to take proportional samples, so

that you have a piece of kit that attaches to the tap,
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and each time the consumer turns the tap on, takes some

water, a proportion of that water is taken and sampled.

That goes on over however long you wish to continue with

it.

That gives you a very accurate assessment of intake

of lead. 1It's totally impractical for routine use. It

is a research tool, purely and simply, because it is

a major disruption. It's very difficult to operate, you

have to set pieces of kit up, and it is difficult to do.

Q. Because you need the co-operation of the residents to

allow you to actually go in and mess around with their

tap?

A. Absolutely. You need their agreement. You would also

need an awful lot of very expensive equipment to be able

to do sufficient numbers of samples to do it on

a routine basis.

It could be done, and has been done, with limited

numbers of properties, in order to get a feel for the

likely exposure under different circumstances.

0. In the United Kingdom, we've heard, and we have actually

seen reports, on the relevant water quality authority,

- 154 -

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 55

a kind of survey on water consumption habits --

A. Yes.

Q. -—-- of people in various parts of England and Wales.

That had utilised the kind of sampling method which you

have just mentioned.

A. It did. I had some involvement in that in the 1980s,

and it was a very onerous piece of work to carry out.

It's not something -- we were very careful that nobody

made any mistakes.

Q. There's one in the 1980s and I think there's a more

recent one?

A. Yes. I've not been involved in the more recent ones.
Q. But you have been involved in the one in the 1980s?
A. Yes.

Q. But even if you managed to get some survey done, as to

some people consume water in this particular way and

some people consume water in that particular way, that

only gives you a feel as to the way most people or some

people consume their water?

A. Yes.

Q. Does it mean that in designing or in advising on health

risks, you can then disregard those which do not fall
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within, let's say, the top 60 per cent?

A. No. You have to then try and extrapolate to other

circumstances. It will depend on the type of housing,

the sort of population that you are looking at, and how

likely it is that they will widely differ in their usage

patterns.

But the key thing about the usage patterns on this

is that it will -- whatever the usage pattern, it will
give you an overall exposure. You have to then do
enough different people, different families,

properties,

whatever, in order to get a broader feel for the level

of exposure.

That i1is a research approach because you simply

cannot do that for every single -- basically, it would

mean that you would try to give every single household

their own standard for lead in water, and that is not

sensible or possible.

Q. Can I ask you to look at bundle A4, tab 53.

A. Yes.

Q. You can see page 2745.
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A. Yes.

Q. "Water Research".

A. Yes, the "Water Research Centre".

Q. "Domestic water use patterns", and if you look at the
date, over the page --

A. 1986.

Q. The year after it snowed in the summer.

A. That's true.

Q. This is the project that you were involved in in the
1980s?

A. It is, yes.

Q. You were actually part of the team or --

A. Yes, I was involved in providing a certain amount of
advice, working with Jolly, Bailey and Bob Lacey, who
was the statistician.

Q. This i1s the one where you said they actually put taps
and extra meters and loggers, as we can see at
page 27637

A. Yes.

Q. Why didn't you just do surveys by doing gquestionnaires

and asking people gquestions?
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is

A.

This was considered to be the most scientifically robust

way of getting actual data. The problem with surveys

and gquestionnaires is that you have problems with

recall, a whole range of differences that make it very

difficult for an individual. You can get a broad feel

for the way that somebody uses the water, but to get the

sort of detail that we were looking for, the only way

to have something that's scientifically robust, and

that's this sort of sampling.

Looking back at paragraph 3:

"The most effective approach is to identify whether

lead is present in the pipework leading to the tap used

for drinking water and cooking. This is achieved by

taking samples of sufficient magnitude to provide

a sample of the water in the internal plumbing that is

likely to have been in contact with any lead in the

system for a sufficient period of time to allow

measurable concentrations of lead to be reached.

A positive result, ie a lead concentration close to or

in excess of the WHO provisional guideline value of
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10 micrograms per litre, or another chosen trigger

value, eg 5 micrograms per litre, would then trigger

an investigation as to the source of lead, eg leaded

solder, and the necessary remedial steps to reduce

exposure. (See preliminary joint report ...) Samples

taken from the fresh-water roof tanks of three public

housing blocks show no lead, which suggests that there

are no lead service connections or lead stabilised uPVC

pipes.

4. The World Health Organization develops

Guidelines for Drinking-water Quality, which are revised

on a regular basis. The current edition is the fourth

and was published in 2011."

We will go through that in greater detail later.

"The guidelines outline a framework for safe

drinking water, which considers the overall management

of Water Supplies and includes the concept of Water

Safety Plans which provide a proactive means of

preventing and managing hazards and risks from the

catchment to the point at which consumers receive their

drinking water, frequently referred to as the source to
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be

as

tap approach."

Just a little bit of an idiot's guide to jargon --

the catchment simply means the place where water is

initially gathered?

That's correct.

Be i1t a reservolr or a river or lake?

Or where 1t leads into the river or reservoir or lake.

So you would have, for example, if rain falls on fields

and hills around a particular source, then that could

the source of various contaminants.

That would count as the catchment as well, is not just

the reservoir?

That's the catchment, yes. So the catchment is wider

than just the source.

The reservoir. When you refer to the "source to tap

approach”™, this is not a term of art which is actually

used in the actual guidelines, is it?

No, it's --

Is it just a kind of scientist's colloquial reference?

Yes, it's a short-term way of describing the approach
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being comprehensive from the source, including the

catchment right through to where it's delivered to the

consumer.

Q. The tap?

A. The tap.

Q. "The Guidelines are regarded as the scientific point of

departure for the development of National Standards

which should take into account the specific

circumstances of the country concerned. The guideline

values for chemical contaminants provide a basis for

assessing the risks to health from drinking water but

WHO indicates that local circumstances should always be

taken into account in setting national standards and

recommend that individual guideline values should be

considered in the appropriate context. 1In this respect

the statement that 'A guideline value (for a chemical

constituent) normally (my emphasis) represents the

concentration of constituent that does not result in any

significant risk to health over a lifetime of

consumption' should be treated with caution because it

does not mean that contamination can be allowed to

increase to the guideline value. In addition, some
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of

guideline values for chemicals are designated

provisional and may be set at a higher value than would

be the case for a strictly health-based value because

practical considerations, eg lead. It is appropriate to

try and achieve as low a concentration of a contaminant

as possible within the constraints of cost and

practicality."

Now, can I take you to that part that you quoted

about "a guideline wvalue normally represents the

concentration". C2, tab 18, page 1258.

Chapter 1 of the Guidelines.

Page 1258, in the "Introduction" chapter.

Yes.

It's on the right-hand side of the page, of the

print-out, immediately above "Radiological aspects".

Yes.

"Guideline values are derived for many chemical

constituents of drinking water. A guideline value

normally represents the concentration of a constituent

that does not result in any significant risk ...",
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et cetera.

So this is the part quoted.

Can you explain this part about the need for

caution, because to a layperson like me, once you see

a number, you can be tempted to say, "Right, as long as

I don't meet the number, I'm safe"?

A. This is one of the reasons that WHO really say that

member states should incorporate guidelines into their

standards, into their particular standards, and take

into account their particular circumstances.

There are circumstances where in practical terms we

cannot recommend a guideline value that relates to the

actual health-based value. Lead is a particular case in

point.

What that means is we can say this is what you can

practically achieve, you should try and get lower, and

in due course, as we get better at dealing with this,

you will be able to get lower, but in the meantime,

you've really got -- this is your minimum -- you've

really got to achieve this, and then after that you are

looking at gradual improvement.
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Q.

Paragraph 5 addresses lead in particular, and perhaps

that would bring out the point that you are trying to

make for lead.

If we look at paragraph 5:

"ILead has been included in all editions of the

Guidelines. 1In the second edition, published in

1993 ..."

We might as well look at that. It's in bundle C21,

tab 175-2, page 18941. That is an extract from the 1993

WHO document.

Yes.

In fact, it starts at page 18940.

It does.

You had a part in this?

I did.

Under the heading "Lead":

"Lead 1is used principally in the production of

lead-acidbatteries, solder, andalloys. The organolead

compounds" -- which I don't try to pronounce -- "have

also been used extensively as antiknock and lubricating

agents in petrol, although their use for these purposes
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in many countries is being phased out. Owing to the

decreasing use of lead-containing additives in petrol

and of lead-containing solder in the food processing

industry, concentrations in air and food are declining,

and intake from drinking water constitutes a greater

proportion of total intake.

Lead is present in tap water to some extent as

a result of its dissolution from natural sources, but

primarily from household plumbing systems containing

lead in pipes, solder, fittings, or the service

connections to homes. The amount of lead dissolved from

the plumbing system depends on several factors,

including pH, temperature, water hardness, and standing

time of the water, with soft, acidic water being the

most plumbosolvent.

Placental transfer of lead occurs in humans as early

as the twelfth week of gestation and continues

throughout development. Young children absorb 4-5 times

as much lead as adults, and the biological half-1ife may

be considerably long, longer in children than in adults.

Lead is a general toxicant that accumulates in the
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skeleton. Infants, children up to six years of age, and

pregnant women are most susceptible to its adverse

health effects. Inhibition of the activity of ..."

Is that gamma? No?

A. Aminolaevulinic acid.

Q. Sorry, I won't try to pronounce that.

"... in children has been observed as blood lead

levels as low as 5 micrograms per decilitre, although

adverse effects are not associated with its inhibition

at this level. Lead also interferes with calcium

metabolism, both directly and by interfering with

vitamin D metabolism. These effects have been observed

in children at blood lead levels ranging from 12 to

120 ..., with no evidence of a threshold.

Lead is toxic to both the central and peripheral

nervous systems, inducing" -- I won't try to pronounce

that -- "neurological and behavioural effects. There is

electrophysiological evidence of effects on the nervous

system in children ..."

I won't read these. I skip straight to the

penultimate paragraph:
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"In 1986, JECFA established a provisional tolerable

weekly intake (PTWI) for lead of 25 micrograms per

kilogram of body weight ... 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 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 ... As infants are

considered to be the most sensitive subgroup of the

population, this guideline value will also be protective

for other age groups.

Lead is exceptional in that most lead in drinking

water arises from plumbing in buildings and the remedy

consists principally of removing plumbing and fittings

containing lead. This requires much time and money, and

it is recognised that not all water will meet the

guideline immediately. Meanwhile, all other practical

measures to reduce total exposure to lead, including

corrosion control, should be implemented."

This is where the 10 micrograms per litre value was

first raised.
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A. Yes.
Q. We can see that as translated into 0.01 milligrams per

litre.

Yes.

As a matter of interest, this paragraph actually says

most lead in drinking water arises from plumbing in

buildings. Just for our general education, you have

heard about the incident in Flint in America-?

I have indeed.

Does that arise from plumbing in buildings, the lead

poisoning there?

Service connections and buildings, and I actually refer

obliquely to this later in my report.

Yes, I know. So every case is different, so that

doesn't concern lead solder?

It concerns lead fittings and lead service connections,

the same as we have elsewhere, where there is a lead

pipe that runs from the water main through to the

property. These were very commonly applied in the

1940s, 1950s and 1960s, because the lead pipe was

relatively flexible, and there was a feeling that it
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would not result in the lead pipe fracturing if there

was movement of the ground.

In some countries, in France, in Paris, for example,

the water pipes were run very close to the waste water

pipe, the sewer, and they were installed because it was

felt that there would be less chance of leakage from the

sewer into the water pipe.

Q. Right. It says here:

"... most lead in drinking water arises from

plumbing in buildings and the remedy consists

principally of removing plumbing and fittings containing

lead."

What kinds of countries, what kinds of systems is it

talking about here? Because we know that in Hong Kong

lead pipes were actually banned early last century.

A. That's right, but in many other countries, the UK, many

parts of Europe and in the United States, for example,

lead service connections in fact are still in place,

a reducing number as they are gradually removed, but

there were large numbers of them, it wasn't necessarily

well recorded as to where those service connections

- 169 -

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 55

were, and one of the requirements, for example, at the

moment 1s that when the 10 is exceeded and there 1is

an examination of the house, if there is a lead service

connection, the requirement is that the water supplier

changes that lead service connection, warns the consumer

that if they have lead pipes within the house, that they

should consider replacing those lead pipes.

Q. So, basically, if no symptoms arise, then people just

continue to live happily, despite the existence of lead

pipes around?

A. Yes, generally.

Q. Symptoms, not in the sense of health symptoms, but

symptoms as the exceedance of the 10 --

A. Not all lead pipes will give rise to high levels of

lead, because in some circumstances they are coated

internally with very high levels of lead carbonate, if

you have very hard water, for example, and there the

levels of leaching will be considerably lower.

I do know of one water main that's about 500 years

old that's lead, and that goes to one of the English

cathedrals, and the lead levels in the water are
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actually very low, because the amount of calcium

carbonate that's on the surface of that pipe is so

great, it provides a very thick coating.

Q. Anyway, each system using lead pipes would have maybe

its own way of making sure that there's no leaching into

the water, whether because --

A. Absolutely.

Q. -- naturally because of hard water, there's coating

anyway, oOr because they use chemicals to reduce the

plumbosolvency?

A. Absolutely. One of the other things is that if in

a particular zone, basically a supply area, there are

a significant number of exceedances of the 10 micrograms

per litre, which is used as a trigger wvalue, then

there's a requirement for the water supplier to treat

the water with orthophosphate, and that orthophosphate

will passivate the surface of the lead, reduce the

plumbosolvency and reduce the leaching. But you can't

get much lower than 10 using that technique.

Q. Right.

CHAIRMAN: Why is that so?
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A.

It just seems to be one of those practical things.

Nobody is sure exactly why. I suspect that in some

cases it's because you get particles breaking off, and

so on. It does make it difficult to get down.

In some circumstances you may be able to get below.

For a particular property, it may be okay. But when you

look at the round of all the properties, it gets more

difficult.

MR SHIEH: Can I then move on to page 92.

A.

Yes.

At the top of page 92, you basically set out the PTWI,

which I have actually read out in the text of the 1993

document already, but the third line from the top of

page 92, you said:

"... this guideline value was retained in the third

edition in 2004 and 2008."

2008 is a revision to the 2004 edition; right?

It was an addendum.

It's still third?

Yes.

"JECFA re-evaluated lead in 2011 and withdrew the PTWI,
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of

stating that it was not possible to establish a new PTWI

that would be health protective because the

dose-response analyses did not provide any indication

a threshold. The fourth edition was published in 2011

and although the guideline value of 10 micrograms per

litre was retained, this was because of practicality in

dealing with older systems with existing lead pipes,

fittings and solder and cannot be considered in the same

light as in the previous editions of the Guidelines.

Lead solder was identified as a source of lead in

drinking water in the second, third and fourth editions

of the Guidelines."

Can we look at the 2011 version, which is bundle C2,

tab 18. Page 1446.

Yes.

There might be a typo, because your reference in the

report is page 1246, but in the actual text which I am

using, it's actually 1446.

Sorry.

At page 1446, do you see the heading "Lead"?

I do.
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Q. It should be 144¢6.

"Lead is used principally in the production of

lead ..."

The earlier part basically repeats the usage of

lead, but if you actually look at the bottom, it tells

you the value.

Provisional guideline wvalue is 10 micrograms per

litre.

"The guideline value is provisional on the basis of

treatment performance and analytical achievability.

Occurrence: Concentrations in drinking water are

generally below 5 ... although much higher
concentrations ... have been measured where lead
fittings are present. The primary source of lead 1is

from service connections and plumbing in buildings;

therefore, lead should be measured at the tap. Lead

concentrations can also vary according to the period in

which the water has been in contact with the

lead-containing soldering materials.

Basis of guideline value derivation. The guideline

value was previously based on a JECFA PTWI, which has

- 174 -

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 55

been withdrawn, and no new PTWI has been established on

the basis that there does not appear to be a threshold

for the key effects of lead. However, substantial

efforts have been made to reduce lead exposure from

a range of sources, including drinking water. Because

it is extremely difficult to achieve a lower

concentration by central conditioning, such as phosphate

dosing, the guideline value is maintained at

10 micrograms per litre which is designated as

provisional on the basis of treatment performance and

analytical achievability."

Now, that basically is the message that you try to

capture in paragraph 5.

Over the page, at page 1447 of the WHO document.

Under "Additional comments" in the table on top:

"Infants and children are considered to be the most

sensitive subgroups of the population.

Lead is exceptional compared with other chemical

hazards, in that most lead in drinking water arises from

plumbing in buildings and the remedy consists

principally of removing plumbing and fittings containing
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lead."

Then basically there's a repetition of the part that

we have seen in 1993.

In the middle of this page, below the table, there's

a sentence which starts:

"Based on the dose-response analyses, JECFA

estimated that the previously established PTWI of

25 micrograms per kilogram body weight is associated

with a decrease of at least 3 intelligence quotient

points in children and an increase in systolic blood

pressure of approximately 3

Millimetre?

A. Mercury.

Q. "Hg" is mercury, is it?
A. Yes.
Q. "...in adults. These changes are important when viewed

as a shift in the distribution of IQ or blood pressure

within a population. JECFA therefore concluded that the

PTWI could no longer be considered health protective,

and it was withdrawn.

Because the dose-response analyses do not provide
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any indication of a threshold for the key effects of

lead, JECFA concluded that it was not possible to

establish a new PTWI that would be considered to be

health protective. JECFA reaffirmed that because of the

neurodevelopmental effects, foetuses, infants and

children are the subgroups that are most sensitive to

lead.

It needs to be recognised that lead is

exceptional ..."

Again, repeating previous sentences.

Now, a few concepts that I wish you to explain and

elaborate for us.

First, there is this concept called dose-response

analysis. What is that? Because the previous guideline

was based on a dose-response analysis. What is that?

A. That is the relationship between the amount ingested and

the adverse or other effect, so that the increase in the

amount of the toxicant relates to an increase in the

amount of the effect.

So, as you get more, then you are likely to have

a bigger effect. That's the normal situation.
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So, when going down at that analysis, you can often

determine that there is a point below which there won't

be any effect. It's a threshold, a point beyond which

you are not going to get any improvement because that's

not going to have any more adverse effects below that

level.

In the case of lead, they were not able to determine

what that threshold was. Now, that doesn't necessarily

mean there isn't a threshold. It just means we can't

actually measure it at the moment. It's down below our

area of measurement. And that provides a rather

difficult situation in setting health-based standards.

We don't have a basis for setting a health-based

standard, or a guideline in this case.

Q. But does it mean that 10 is no longer health-based?

A. It means that 10 is no longer a health-based guideline

value.

Q. Because even adopting 10, there is still the adverse

effect --

A. Absolutely.

Q. -- to IQ and blood pressure?
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A. Yes. That's what's stated earlier on in that particular
section. So it shows that even at the provisional

tolerable weekly intake, you will have effects.

So, basically, it means that you could actually do

better for health purposes, but you don't know how much

better?

Yes. You really need to do better, for health purposes,

because you should not be accepting that.

Now, that gets a little bit complicated, obviously,

because it involves costs and benefits, and this is

looking at a population basis rather than an individual

basis. So it is recognised that you need to get as low

as you practically can, with reasonable cost, but the

difficulty is that we can't give you a value about how

far you should go. So you get as low as you can

reasonably achieve within the practical terms of what

you have available.

But knowing that achieving that could still carry the

risk of the 3 point IQ shift or whatever?

There would be less then of a risk. The risk would

reduce as the exposure reduces, as the concentration and
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the level of the exposure reduces.

So if we are looking at this in context, in the

past, not so long ago actually, before we took lead out

of petrol, for example, we had children with average

blood lead levels of around about 10 to 15 micrograms

per decilitre. The world didn't end, but it was

undesirable.

When we took lead out of petrol, there was

a significant drop in blood leads. We also dealt with

lead from a number of other sources, including improving

the situation with drinking water. The consequence is

that, for example, in the UK or in the US, we have

average child blood lead of 2 micrograms per decilitre

or less. So there's been a dramatic reduction.

So the risks from the exposure to lead have been

reduced significantly. They haven't been completely

removed, but that risk is a lot less now. It's very

small. And actually measuring in an individual would be

extremely difficult.

Q. Thank you. In the "Lead" section which we have just

looked at, there is this concept, in the previous page,

1446:
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"... on the basis of treatment, performance and

analytical achievability."

Is that used in contradiction with health-based?

It's not based on health considerations, it's based on

what you can achieve?

A. No, it's based entirely on practicality. It's nothing

to do with the health. It's an indication that we

cannot expect to change everything immediately. 2011

was when the JECFA re-evaluation was published. We were

privy to that, when we were looking at the development

of the fourth edition therefore that was taken into

account. It recognises that you cannot overnight deal
with that.
What it doesn't say, and perhaps -- and I can assure

you it will be in the current addendum that's being

prepared for the fourth edition -- it doesn't actually

say, "If you don't have any lead to start with, you

shouldn't put any in there."

Q. Sobasically making clearer the message that this really

addresses systems --

A. Yes.
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Q. -- where you are trying to bring down levels of lead?

A. Absolutely.

CHAIRMAN: Can I ask you, Prof Fawell -- I understand the

"treatment, performance", but why is "analytical

achievability" mentioned?

A. 1It's because in many countries their ability to measure

accurately or reasonably accurately a value or quantify

a value of 10 micrograms per litre is not particularly

good. So we recognise that there will be countries

where this will be very, very difficult to achieve, at

this time.

CHAIRMAN: 1In the context of Hong Kong, we know the

concentration of lead coming from China at a very low

level --
A. Yes.
CHAIRMAN: -- 0.001 micrograms per litre or something like

that, and we also heard from Prof Lee that the

analytical achievabilities of their instruments, either

in the university or at the Government Laboratories, 1is

within 0.02 or 0.025 milligrams per litre. So does that

mean that in the context of Hong Kong, we can actually
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set a guideline of, say, 2 micrograms?

A. One would argue that in Hong Kong, where lead piping was

banned a long time ago, that any standard,

Hong Kong standard, developed from the guidelines, would

be a lot less than 10 micrograms per litre.

CHAIRMAN: Thank you.

MR SHIEH: Prof Fawell, there had been some discussion about

the default assumption underlying these values, and how

much and how long you need to take "contaminated" water,

containing about 10 microgram threshold, before any ill

effect would manifest itself. You know about the

70-year drinking period --

A. Yes. 70-year, in this particular context, is something

of a red herring.

Q. Why?

A. Because we are talking about the most sensitive

subgroups, infants and children, and infants and

children tend not to stay as infants and children for

70 years.

Q. Yes. So coming back also to the point. Because the

subgroup which is most sensitive to lead would Dbe
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infants and children, so in designing any sampling or

testing protocol, does it mean that one has to be

particularly sensitive to habits associated with this

group?

A. Absolutely. It's really important, because --

Q. Some people drink, you know, distilled water at work or

whatever, but some people are home-bound, like infants?

A. Particularly important with bottle-fed infants, whowill

get most of their intake from water, and who will have

a much higher intake of water in relation to their body

weight than a breastfed infant.

So some people will prepare a bottle or a series of

bottles first thing in the morning. They would fill

a kettle, boil a kettle, then make up a series of

bottles which are then cooled and be put in the

refrigerator and reheated at later stages. If that

happens and they take first-draw water, they will be

taking more than 1 litre of water, and they will have

the potential for a much higher level of lead under the

circumstances, so the infant may actually be getting

a much higher level of exposure than an adult would get.
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So therefore looking at that and providing advice

around that is particularly important.

Q. But coming back to 70-year-old -- forgive me.

A. That's me.

Q. Infants don't remain as infants for 70 years. They

remain as infants for, let's say, two or three years?

A. We are talking about relatively short periods when there

can be an impact, because we know that the measurement

is in infants and IQ in infants. So we are talking

relatively short-term exposure, months to perhaps a very

few years.

Q. But does the 70-year thing mean that you have to keep

taking it for 70 years, before any i1l effects would

manifest, so if people complain after two or three years

they are making it up, because they haven't actually

taken it for 70 years? I'm playing the devil.

A. At these sorts of levels, you would not expect to see

acute effects, because the concentrations are relatively

low, so you would not expect to see, unless individuals

were doing very strange to increase their exposure

significantly, acute poisoning effects in individuals.
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Q.

Now, that doesn't necessarily mean that people are

not under significant stress because they are being

exposed to a toxin which is an unknown, they did not

volunteer to be exposed to it, it has not got their

choice involved. So that can cause a whole range of

effects.

I was reading Prof Bellinger's evidence and he

actually touches on this and was questioned about it,

and it is a difficult area. It is not saying that

people who show effects are making it up, but they can

be influenced by their knowledge of the fact that they

are being exposed, and there are other examples of this.

Can I move on to paragraph 6.

CHAIRMAN: I think, for lead, it's not so much the acute

symptoms; it's rather the chronic effects on

an individual.

Absolutely. In the past, back in the 19th century

onwards, there were places where lead concentrations

were achieving milligrams per litre, and there you could

see frank lead poisoning in some individuals after

a relatively short period.

But in this day and age, unless there are very
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extreme circumstances, that should not be the case, and

in Hong Kong that certainly should not be the case.

CHAIRMAN: Thank you.

MR SHIEH: Paragraph 6:

"In spite of the fact that leaded solder is known to

be a significant source of lead in drinking water

installations in buildings and that lead solder 1is

banned from use for drinking water systems in many

countries, incidents in which lead solder has been used

in new buildings continue to occur. In 1997 a new

housing estate in Scotland was found to have been

plumbed with copper piping installed with lead

solder ..."

Pausing here, can we look at the relevant reports,

in bundle Al, tab 14 and also tab 15.

A. Yes.

Q. These are the reports and documentation flowing from

that saga. There is stage 1 and stage 2 --

A. That's correct.

Q. -- in the Scottish saga, stage 1 being the emergency

measures; right?
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A. Yes.
Q. And stage 2 being the longer-term work being done as

a result of the explosion of the saga, so to speak?

Yes.

We have actually been through that with other witnesses

and therefore I won't be exploring that or taking you

through them.

Were you aware of this incident?

I was partly involved in it.

In what sense?

I was consulted by SCIEH and asked to look at the

reports and comment on the approaches that they were

taking.

Right. For stage 1 or stage 2°?

It was mostly stage 2, but I was aware of stage 1

because they contacted me to say that this had happened.

So stage 2, the report for stage 2 is the one in tab 15.

Yes.

2003, Scottish Centre for Infection and Environmental

Health.

Yes.
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Q. That's the entity retaining you?
A. Yes.
Q. Then, reading on in paragraph 6:

"... and in 2001, new properties in Wales were also
identified as having lead solder."

Look at the same bundle, bundle Al. In tab 13, you
can see the relevant journal reporting on that. We
don't seem to have any formal report on this. This
appeared in a professional journal, the Journal of
Environmental Health Research.

Did you have any knowledge of this incident at the
time it --

A. Yes, I was aware of it.

Q. You were aware of 1it?

A. Because I had reasonably close links with the Chemical
Hazards and Poisons Division of UWIC.

Q. I see. You didn't do any work on it but you were aware
that --

A. I was aware of this. They contacted me to let me know
about it, because it was of note to them.

Q. Inthese incidents, materials containing lead, soldering
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materials, pipings --

A. Yes.

Q. -—-- were used, in spite of the fact that they ought not

to have been used?

A. That's correct.

0. I know it may not be a matter for expert evidence, but

in your experience, how sound is an assumption that

people would just not do things that they are not

supposed to do, in the context of using raw materials?

What kinds of things, in your experience, would

influence --

A. From long-term experience with lead and leaded solder,

in the United Kingdom and in Europe, I would say that

you simply can't rely on that, unless you have some

very, very powerful mechanisms in place to stop it

happening, because --

Q. Why? Why can't you rely on people's self-discipline?

A. Because half the time, people don't even know the

difference between different solders. They are sold in

plumbing supplies, and often -- it may not be always but

often -- I know from experience they are not clearly
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designated as being different, and there is a price

difference, and surprising, people actually will often

choose the cheaper of the two, which is the leaded

solder.

And there is another issue, that leaded solder is

actually easier to apply than the unleaded solder. You

need more skill to apply the unleaded solder properly,

and leaded solder is still allowed in many countries for

domestic heating systems.

Q. Non-potable water systems.

A. Non-potable water systems. Therefore, there is a danger

that people will take the wrong material, and also when

repairs take place, frequently you take the first solder

to hand, particularly if it's an emergency repair.

CHAIRMAN: Are you referring to a normal DIY man or are you

referring to a professional plumber?

A. I'm very cautious here, I'm afraid, Chairman. I am

largely talking about the normal DIY, but many of these

are used by professional plumbers as well. 1In the UK,

we looked at and discussed with the government about

getting lead solder banned full stop, and the government
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were unwilling to do this because of representations

from the heating side of the plumbing industry, and so

they retained the leaded solder.

We then continued to provide to improve the training

of plumbers and the certification of plumbers, which

government again were unwilling to do, for some bizarre

reason which is totally beyond me.

The plumbers themselves were trying to get

a certification system in place, because they saw this

as important for the reputation of their particular

industry.

Scotland now has such a system. The first one that

I can find is Hong Kong.

MR SHIEH: So we are advanced, on paper?

A. On paper, yes.

CHAIRMAN: Let's continue tomorrow. I think we have heard

enough for the day. I would be grateful if you can come

back tomorrow morning at 9.30, Prof Fawell.

WITNESS: Thank you to you.

CHAIRMAN: The hearing is now adjourned. Thank you.

(5.01 pm)
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(The hearing adjourned until 9.30 am the following day)
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