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o] AF E HAFE g A L AALLLG B AP T AHE Fastr] st
Sl =r, F9, 4 F)olA AFE FEFAAF A (Standard Operating Procedures,

SOP)sel gk A=A 8 FARAE AAste] qugFAEE sjAAAd Hd 7=

200504 A4 A 2 SAFRITEA];

@ =9 #32 Thomson ISIAH2005)] A
Citation Index Expanded®el 5% A&3t4%] 9 OSHA, NIOSH, ACGIH, EPA, CPSC
T, AR CE ALTE s Vel TG e B

® 9T ARl N BAT YT 5L $Hse] A8 AL dHow Ferk

9 Science

o
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05}
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AN FMF, D8, 97, ADE 59 FA $A B B WEs] AAA] o
A7t pAAES] SFAFR Mg Azmer P4 2 S, AUIHFAEL AAA
=

Aol tgt AA AW Az GGG D Ad@RlNe] 9 @l UF ARE T

s %
S, AF 5 ol S AW wd xe B WD AuFEATY A AA ol
HE 7S EFMN] Aad AE Fustg,

AR Z MW AAAA BAAE F obdl eke] ABES B AT MW @A
w5 ekt | EEFL Al WS B ARES ATATAG

@O w]=r- California OSHA, Cal Inc, McCrone Institute, University of Chicago, IL
@ <% =r- IOM(nstitute of Occupational Medicine), HSE(Health & Safety Executive)
©® dE- FA=TH, AH4E 58793, Avk= Research Center

@ Jd&d= - TNO

® A== - FIOH(Finnish Institute of Occupational Health), LIFA

% AYEF TR B2 APA AR
ol=ro] AFAME EURE ste] IuloA A& 7hed AW SAAARY EEARA

B U] A3t AYBRE FASAAG. F3| AAATAN 2T F A
F7h BAE Aol AxelFe] AU Aaw st Tl A8 bed AAA
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1. A8 A= 4

7L =9 AAF A= dF

(D "=
7} EPA(Environmental Protection Agency)

A A v aro A= AH S 374 A (Environmental Protection Agency, EPA)¥ Ak ebd w
J(Occupational Safety and Health Administration, OSHA) A #E] & 3sFaL At} EPAE
Asbestos Hazard Emergency Response Act (AHERA)®} National Emissions Standards
for Hazardous Air Pollutants Regulation (NESHAP) %ol & AFE U AHS g5t
Uk FAH ) A WYt v 2ok

1) U.S. EPA Asbestos-Containing Materials in Schools, Asbestos Hazard
Emergency Response Act(AHERA) -(40 CFR 763 Subparte E). 1986.10.30 A A

1986 10¥ e AAsl e, oA HdugfaEde g Ha A4S 2
4

gl 9lar, dkal AEFE-o| 49 Ashestos Containing Material(ACM)¢] &<l H7} #Ag =
Tekshi= Aot} o] AL AL Q] thkdh FEofoA] Ho]E o, 1987 12¢ 14¢ w4

28 7FA A §Q3 Toxic Substance Control Act(TSCA) 7+4 40 CFR 753 subpart

al
E763.80-763.99¢] =53t}

fol

AZAF 1 3] S AFE AW FF ol AR 649 vt AR A4 g
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© uef A9
1. AHERA 1t8<& W& F A& A

mlo

A sf kgt

2. o] BE AFEe tigte] ¥A7be A l=(friable)® B[4S §li=(non-friable)
NACM)E AL 2 glsfof ghr),

CAE BER ATk A Z2ARS SoF S

A,

S <> <) B SO
=
oo
N
=
)
%)
o
o)
=]
»
o)
[o5)
)
g
o
2
il
filo
il
o
3
rlr

Csh Alde] MR S ol SRR, w9 BEdel A gA ek,

O ¥3 A=

1 e Ag 2E AW 3 e AE, woF A R 7PEdnd, AW A B
hvi o)

= 11

2. AW ol Bde wEAl 2AL

3. AWEA L NISTO|A 91713k Ag Ao 24

4. BA9Y-LS PLMolth

O AFAA H7}
1. X35 Friable ACBM3} 7% ACBM 91x| 9k ol whe} &7 3 ofgict.
2. Non-friable ACBM# F74 ACBM= 2%l 3l {3} Hojof afv, g7k 84 ot

AW )2 %A (Response Action)y ¥W 1223} (encapsulation), & ¥ (enclosure), *]

2wy, 2 (repair), A7 (removal)E Lz okt

O FA#Hy =29

1. Friable ACBM H% &4 ACBMo] %l HAFHE-S O&M program 7138 2 43
2. OSHA Construction Standard®} EPAS] A} B 4o wpEt},

3. O&M @21 69 mit} RALS EFEFaL glojof shr),

4. F7F ook AW ARl wEd digk AA = Bt e g gt



O #E Age HE L A=
1. 1988 10¥€7HA], S-S AH 7)o st

< A% FAH oF I

e
A
s

It Enlsto] AlEsto] ofkst, A9

2. A8 AHERACIA Q.73 AH7F 2350 lojof st

3. tale= 1989.7.9 #E AES A oFsit.

4.19884 10€ 129 o] % StaRA] AR&E7] el #EAEe GFol| AZ= oo it
O 7% By 2 Y

1. A A ACBMol| tigh o241 g A7k A e A/F7F E23hE oo gt

2. 3714 &4, T4, 2AF, &, O&M, AR 24%E AMaL, AZAF 52 ] Al

O A4
1. A2 25 ool ACBM g x|d A 3EA
2. 7

Caution : Asbestos. Hazardous
DO NOT DISTURB WITHOUT
PROPER TRAINING AND EQUIPMENT

© 174 Sirtel vk =
1. #frkell dial $5,000-$25,000/3HF(ARE 1)

2. Criminal Penalties
O 99 14
AFE AR o3 Aol AkA thee] B 24 A ghol= Wik,

1. o] ZA}oll A Friable ACBMO. 2 #HAH 729

2. o] A FA}el A non-friable ACBMO. & #HAE A$ (2eu}, A AeH= 9= xAE}

£
)

718 3
3 oA ZAFe| A AHERA TFAel & ZAMS 3] ACBMe] §lthal Bi¥AY, ACBMo|
AAR S

4.1998 1049 12¢ olF ojzl gar o] At ACBMeo] glvhal 14+

£
=l
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O 4 = w5

1. Building Inspector: ACMe] &A1& &<2lsl7| ¢Jste] FAeh= AolH, 3Y w5, A

o
—

WS 4R A

2. Management Planners : #9184 H7}& &, stal AA| Aol Al Fe]ol] gt A& 3=
Ztolw, Inspector WHIAGol] 29 & Frisiw Ao Hrkst, 1 g 4413
2 LS

3. Project Designers : A7 A& Fyat A7 2] 293 2pdsh= At 39w, A
A, 1d @9 ebF A

4. Abatement Supervisors : AW HA ¢ AL, 59 wS, A5 AlY, 1d A EF
A LS

5. Abatement Worker @ A A}, 49 w5, A5 Alg, 1d g S5 A us

6. Maintenance Workers : 7152 ACBMS #g], g8 39 E = A, 16417 0S8 2

A<
A&,

7. Custodial Workers : €5 18 o] A gFEF2o] = oA 3= AL
(o3

SO X1 2= ) S =
A =AY E44E 98 sl

o
>,
)
=
Ho
>
O
=
w

ro
1>
B=)
o
£

2). US. EPA Model Accreditation Plan. Asbestos School Hazard Abatement
Reauthorization Act(ASHARA) -(40 CFR 763).

ASHARAE A do] tidk EPAS] Model Accreditation Plan(MAP)E 734 2 A3 f
oz, FEAAT A udd 2dE sk Abghol ek Q7F ax AF
I w2 g ek $d AHFHAS 2T $H HAAVEE S8 $lske
FA = ATt
o] 7ol mEW 1992 11€ 28Y o|F& F3 A AGAI oA M 2ds A
= AbE> MAP qfAol &fste] QI7FE wrololslm, ol & o4 4% stF 9 $5,0009 4

o

wol FateErh MAP Aol ofste] Q17F wuah abe= Abghe MAP EE 9 qrAdd uf
g} dld WG ol fopettt, A EH MAPAME w&7|#s 273t Jon FoA
T 222 AAGA, Akl dgk Fh aE ST vk ¥ AESG A ES
staret 10unit W¥HE 7HAAL Qe BE AFES gt

3). U.S. EPA Worker Protection Rule 40 CFR 763 Subparte G. 1987. 5
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o] AL A Y AAS AU AW OSHA 7+ T F OSHA A 28] 4
857 &= 222 B3] $ste] EPACIA OSHA 71&S &ujst Aot} o] FAHL
OSHAS] eFxA¥ Zow AR, 3714 F4, Bi, H35o], Aduy 92 75 1

Sol EFHo ot

4) U.S. EPA National Emissions Standards for Hazardous Air Pollutants
Regulation (NESHAP) -(40 CFR 61 Subparte M and Appendix A on
Roofing) 1990. 11

Clean Air Act(CAA)= W= EPACl 7] & frdll L=< uig wiE 7I&& &4
< S7ekglth ol gt EPAv ¥V 5 3 LdEA digh list®  National
Emissions Standards for Hazardous Air Pollutants(NESHAP) Regulations & %3t} =
7] NESHAP 7] 19739 AR o, o 7|4 A ZAE "Friable"#} “Non-friable"=

TE3F . NESHAPS] FAo] 93}H Friable Asbestos Containing Material(ACM)-<
AHERACN A FA sl 9= 4ol #H43lu] 7 (Polarized Light Microscopy, PLM)el
ofs AAE AAZ 1% o] AHE st glon, Az Al £ 3(hand pressure)el]
o8 HaAeg e EAZ AoJdrl. Non-Friable ACM2 $1¢] Friable ACM¥} 7o
PLM Ao &3t WS 1% ol i3 2= &9 3o e 3 =HA &= &
Aol o] Category [ ¥ M= FEI o Zt},

o] & ACMS AA Ex& of&d AES A, BT u A BES HAsste] =
We] Ae BHEsr] 913 Aol I w2 QoA Aol ARE e AW AlFe #d
H Aol E3HE

ACME friable ACM, Category [ non-friable ACM, Category II non-friable ACM 3
gAZ GEEo] o}k Category 1 non-friable ACMe 7% €2 9l npet A,
VAT, o}~ZE X157, Packing T+ gasketfFo]al, Category I non-friable ACM+=
Category [ oA Aolel BE 243 Ax A &9 o o) 3, EH=A] &= E4o]
1A

friable asbestos containing materiale]il, 4] Category 1 non—friable ACMol 3 3= =] 7t

off

¢

t}. Regulated Asbestos—Containing Materials(RACMs)E th&3} o] A oHt} =

=

A friable AEjQl A, AA, grinding, cutting, abrading 2 4 9+ Category I
non-friable ACM, A#, Category I+ d|Ale} WA T 4o =84 do] 7s)2d

o crumble, pulverize, reduce powderd = 4 = ACME ¢n| st}
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1. A5 59 &A 2 B¢ ZAAS stes A EFF e AAGAhDE A1 B AFE9 o
& A Ago] Aax7] 10U o] Mol Wh=A] EPAo] Aoz Fx]stejol st}
2. A&EEo| AAEFEZo] X3y Fo| Zo] 260ft(=80m, Fo]3Z), 160ft*(=15m), 1|4

A AHS FEEAS 23] AHo] 35ft(=1m, BT ) o]l A wi=4a] 10 ]

1. 28 ACMS AA 2 AFEoA afjAd @ B Aol zAlAF o oF sl L= 4 &l
RACMel g2 4= glvbd 2o o3k HS Acksof sho}

2. = RACM AlA 2L $13 563k HojoF o, e Ax A9 242 AR
EPA®SE A¥ §7}& wolof gt}

3. RACM® #H7], &9 AAARE &<t HeE7]E Visible emissionse §lojoF ahaL,
RACMS AARA 5o Hadeola, H7| % Faieolofor i),

1. ACM ¥ 7]&2L Leak-tight container ¥+ Wrapping®l] & Ae|E dWE3l, OSHA]
A oste] H7|E WAL olF H A9S |3tofoF strt,

®7
2. 45w afrre AA B AFEdMY BE £F oY RACMe tid 755 B fsto]

Egofgit}
5. Category I 3} I non-friable ACMS #|7]&E A glolA] WA},

Monitoring and Sampling

1. NESHAPOIA &= MBS H= AA 2952te] 37] 5 Monitorings 8734 &+
2. EPACA = =357 d7] 7+ AAA =

3. NESHAPO| A= Bulk Al=el tiste] NIST(NVLAP)oIA] 17hgk A4 €]
s, AHERAOIA &= Q15H A AolA £41S& 273}

LS|
A

ME
o
=
Y

EPA Inspections
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1. EPA Inspectori= CAA 7174 3dloll LAX g3} Al do| thst zALe] AZE old & <

k.
2. AW A2 S M S AW A EE ACM Raer)h #35E oE “F
BE wH L ANE e T4, Visible emissiond] £717 ®eh.

3. NESHAP Inspector= OSHA9A 7§91 Monitoringel 9J&] R 7%+= Work practice

safety standardE W& 2= glv).
Training
< Q7% AHERAE T83 wS34S A3 o

=31

H
2. Fd¥ AFE2 NESHAP qrAstel 15d us Ao 277k 8454 &A%k, OSHA
goll olste] kg o] ol thste] WEE=A] F-AE ook gt

o
=
X

Violation

1. A 4L 9wt A5 255 == A9 Notices of Deficiency(NOD) B
Notices of Violation(NOV)7} @&

2. 9dke]l wlg}, EPAE no absolute maximumel] 93] a5 $25,00071#] HES dX3la
AT,

3. AT FAR v & 5 gl

4. A%&E = FAANAE EPA listol s o] &5 AlA ALYgolA A H}

4. The National Asbestos Registry System(NARS)el A= NESHAP®| <]&] #zlE AA

e ARSI A dlske] compliance(717d 5°) historyE 7] &3t %=% S}t

W) At d B AA (OSHA)
OSHA® A+ 29 CFR 1910.1001 General Industry Standard, 29 CFR 1915.1001 Asbestos
Shipyard Standard, 29 CFR 1910.134 Respiratory Protection Standard, 29 CFR 1910.145

Accident Protection Tags and Signs® 22} AW =S #g]dtal Q).

1) 29 CFR 1926.1101 - Asbestos Construction Standard
29 CFR 1296.1101< 1994 849 AFHA L™, 19954, 199611 19984, 2005 7§74 =]
Atk ARAGIIFE W B2 EFT A4 Ay WA BAH 22AE B

AR eIt Ao A9 AA, md aF%s}, WA, g, fA4, AA, A, F, d7)6

s
o
o
Y
o
Id

Ao S2A B

_21_



fo] 4dA=

3

hazardous type®l th

A2 A 2 e

3]

A0

S E

OSHA®]

=227}

L
.

R e

3257

JFo w2 Y

Il AAA 2] A

9|

S 7HA A gl

A

=]
(29 CFR Part 1926.1101)94 AHe] 3

AA M,

=]
=

dekr =2 Al

S|
&

s

N

2]

?l_

2FA) ¥ 2131, Excursion

1
JE

= 55 TWA (8A]7H) 0.1 f/cc, Action level 0.1 f/cc

level(30%)

1 f/ccolt}.

KR
-

A}
A}

tol OSHAC A+

S

_LH

FAT.(11-C

RS RACT

=
=

,

of djsle] OSHA®l o]

=]
T

protection). H3%F =22} GA] A}

—

0

&+
oV

oy
o
4

)

o
ﬁo
!
jant

o
oy

uzel

3 g @, o

Kol
=]

t}

KX
=

AA 2

=]
=

A

3|

il

et

854

, AN E 9} v 2~ ¥l (mastic)<

9

™

1|

be 4

S

A2 2] (encapsulating)

B

o
NI

0

X
K

2]

Il

—_
o

Fol S2A7F Al =Ew A

=53
3} o),

He 7l

e

KR
=

be 4

S

g

_22_



O K
ol
” o)
i 3
= ~
on —~ 0
g I
= i s
N N -— o
T oW = o
I
N
T Nlen w0
iy < Flow)| | ® EAW
W lm otk B X ~ X
X T N ~1 . o ‘ilo
o ErEuE i
e
53 ] A froage— A_l = E
g BN o o B
B- B N B %o = =
= (M om0 T o) )
o MW Ol ThoEl H B
nr "= BT w| B g}
ﬂ7.ﬁH Of _.ﬁy ‘O|LW D.Tl ° 1:N‘_ " mMO Ox_
B A < IS Y -
T W R B | T A
© - | L ny o+ KO
T oo o = ler )
OW S o A B! M HA_ro xu OM oy
B BT e
W R i T I Bl I
B o= hﬂ w PI" g ok W
T oyeePEEm B ®
2o o - - S glE| = O
TR E T P M
SR ITE I BT Sﬂwx,_
- T T s S
™ —| O ®
— SHI= =
E_” n n n w0
O O |O O

o

3|

N
Ho
)
N

& AAlskaL ek

AH-8
2 AR A= (HEPA filter dust collection system)”7} &

ol
N

ojn

f =2 )]

2k

il

]

E

)

&

;ﬁ
ﬂ

"

SRy el

717}

HE HEPA Z¥7} 2

o

LS|
A

Aejow Aol Hm,

e

%98

Class I, II, I A4

3o
= -

ol 71A EA A el

Bl

)

R

puzel

JJo

w
ﬂyl
N

o
Z]E

Z.E
H
oyt
NI

o
e

ol

=

Mo

=

ERE!

oy e
Ela=y

bl om, AL

3

‘_J_.mo

Ho

zl =z
T -

}-

Z1

=z

HEPA Z¥7}

=
=

717v Ao #7] AlsgelA] o]

=
=

g o8 A, &

A7)

114

5

25 A7

all
oF

W
T
Bjf
B
u
T

ol

ofo

s}
=

i

fat

s
=

)

T
N

)A

Nm
o|J
plo

ol

Efel <]

7=, stEE717F delE @] A"l A o] &dhs AS-E

bz

)
=

=3

T

~
w

)
=

e

puzel

N
N
Mo
o
o

o

_23_



AW EE BAL AANAE o HY, Hugs

rl m{n

oA BAEA, A E= VIEF vhE AdEiel A o] P s

3% 8. Supervisord] A4 7 9T 2 24

v -
aF dA ol qlojor sk, 7 APud] with AP 2 HH S shoof
dassh | ga g ma g we Agel 40
G Aol ojoF sk, A A 2 HAHS stofof shar, fHsA)
st Sigg we Aol
Class 111 S Aol glojof sk, A5 A F HHES shofof shar, Az}
ass
o 2 H-% B4 (Operating & Maintenance) 153 W& Alglo] 423§
Class IV Class Il 217} &4,

OSHAd A = A aiALAA 2ol digt 3714 SAS A8t e, 748 37
A FA4S U 2ol A9 F7] F54(Area air monitoring), %718 7] FA(Initial air
F714 ¥7]1=4 (Periodic air monitoring), %743} 7]=7 (Final Clean—-up
7184 w23 7H(Negative Initial Exposure Assessment)® -%3}al T} &

g v2A 482 ¢ o, V5= Bre B¢

Job 3kul, 371874 ® Jddele]l SELETE AGEA o
%

oW AYBAL WY SPshok i, A A gy W

oF o] A AiTkel o 27|EAE=ERIE s, F87ex

=
=
=
rlr
=

Belie FrlMow Z4sn, A gy Wy A SAslof Bk,

TRA Bo td Bogret B, R gH= A £l wel S sklvh
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B =X T
Class I REAIF Aol e 25T 2&
278 =ER7LE 34 FRAY B R =ET]E ol A5
Class II | AAANA A5 (F, A& A9)
H G 2 Sae A5
2719 EEHE A FUAY & =EVF o4 A5
A 2 2HAE ZEYE BT
Classlil | a9 29, A%e A9
v g &5 e A
IHFERITVF e TAAY
Class IV | 3&%&7]F o142l B9
H| g 9 3F e A5
® 10. a4 AA 7+
“E FE H3T
1fiber/cc(PEL>*10) Half mask air purifying respirator
2337 Q= A9 high efficiency filter
5fiber/cc(PELX50) Full facepiece air-purifying respirator
233514 &= A high efficiency filter
Powerd air—purifying respirator
10fiber/cc(PEL>100) high efficiency filter
Z2331%] = A9 Supplied air respirator
(Continuous flow)
100fiber/cc(PEL>1,000) Full facepiece supplied air respirator
233814 9= Ao ( Pressure)
1000fiber/cc(PELX10.000) Full facepiece supplied air respirator
( Pressure, auxiliary positive pressure self—contained
e g A .
breathing apparatus)

2) 29 CFR 1915.1001 Asbestos Shipyard Standard

o] A2 19943 8¢
of AW o TEAZ

F o9 e A
7] 9% Boldh.

w a4 Avtel AlgE Aw

1o A= Qom, 1998l /A==, o] 42 1915.1101% &

BES] A% Aol e A

upof 4 9] Aj ol

AQZEY TRAE

3) 29 CFR 1910.1001 General Industry standard

o] 7782 1994l A=A e, 1998 A=At o] A
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= Aoy, o] FAE Construction Standard®} ALt A HHo] W3k Class &H+

4) 29 CFR 1910.134 Respiratory Protection Standard.

of EERET FAe MW SRANAW 4gHE AL ohn, FERE
Aol Al A4k OSHAE ©] 744 199849 MAsA o, Ao hat aFus
7)ol AstE AT

il

(2) =

7). Health & Safety Executive(HSE)

1) The Health and Safety at Work Act 1974 (HASW)
HASW 1974% RE u8&FoA RE 22219 oA B, ok, EX

e o]kl BAs= A ofF= stal vk o7|M = &l vhsel 57 e

il
)
olr
(B
+

w4 =2 B Awe] F, AR Aol ¢ ole nA
AR, aT5= AH, Td, AR AE
A, QHdR #]) o3t Ale BA

AL L2Ae] BAE 9% SR Al Aw

2) The Management of Health and Safety at Work Regulations 1992
o qtAel o e el el H7F 8=, A5Ee] B
2RA 4 R BAL fiste] AW AAA 2 A AN PrHE AAstelok Hrh

rn

EEER RN

Ry

3) The Construction (Design and Management) Regulations 1994
o] FAL g AAEAA 222 HIE 93 “health and safety plan"S &
stH, ol dAl EAsts Ao diste] iy star Q.

S|
A

o
off
rr
&

Tk 7] Jilel theto] Q7bek 5 ARE

M

HSEol M= Mm zAl o



gstar AQot. HSEo A= HSG 24894 ZAF H19] Type 1, 2, 39 wpe} AL 4o djs}

ol JdsH 71 ol

o

ZEst A saska Atk A S5 AEZE Asbestos Building
Inspectors Certification Scheme(ABICS)®} National Individual Asbestos Certification
Scheme(NIACS)e] dt}. 713 ¢17b= ISO 170203 17025 S0l wel AP o) §-417)

T QMRS 295t Ak,

4) Control of Asbestos at Work Regulations 2002 (CAWR)-

CAWRO M= 118&F9} vl AFA ] “Dutyholder“t 7FA40l 9t AFE U EA) 3}
Al Qe AW TRl tieke] S90S Efjof shar, AdEA R =& S HAsE] fete] =&
I A GAE Arbsjorsth ke A AR HER o a1, Al tid o W
= oA AW FREAS AAsH7] o] v

% E
EAL Ag ol EE o oF shaL, #]ie]l & wWi7hA] AFE AAk drh AGAFHAM = A

Aof ghrh, 2yt AW AA ek Al AAGAANA F-FET. Action levelS 33
Aoz gtk A A 28Dl BA Zldel aA s orety, wE i ZEAN
ol Grol skl FAstaL, AP} FHE AT

AAGA o7 AAAZE D@D W ZFRIT ARG ¥t F(control

measure)o] & HA dUE =S o = ki okttt RS A BE g

oF 3ol £ mEsolAS Bk wd AAGAE HAAA BFAA AW B 6
& Aok Y A9 gat 39 3As

B
e Qs Mol Aolslolor dhm, o] T SrelME F4E HAS Felo| HE5A

s, gol S AlFaor s, AJAF} TFEHIET T BT F e S AT oF

s

CAWRE Approved Codes of Practice(ACoPs) 2719} HSES] AWl #eds EHEEo] 9
3le] x4 x Il v}, Asbestos (licensing) regulations 19832 A™ A A<} e 714 9

3 AP Agstr] Y3k #<ld], asbestos insulation, insulation coating, asbestos
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insulation boardZ AF&3F Z oA AWS A A 3 AlES HSERZREH 3712 &

Sajekdtt. S7b e Qe A9 F 2 AT ole 2
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et
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=
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ofo
rd

22t o Aqle] B= b7k e gl
B AW e A9 CAWR 20029] 7F 4% ACoP 4ol whehof 3ttt ACoP= H7F,

A, ARl Ba, B, 54, AR, AR, Fd AA7E, A4 A ud A4S Wes

o)

Aol v o & “controlled-wetting"®#2A1 o] A&7 & HAEE golslr] ¢ste] 2] 7]

o)
7Bk A ERA WE v PR AT, e Etl s e gole %

KR
T

ol

of

=

o

7] ¥lZ& B¢ containment structure® T ol thel Hr7Fe] F&AALS AAEY, 1E H A
Avl= 671e vt wAgsiEs st vk Als AFHSE A¥EH9 49 National

Accreditation of Measurement and Sampling(NAMS)ol| ¢]&l] ¢17}=] oo 3tt}.

©O ##g 9 9% - 3. Duties under theses regulations
A A =2 sjAl 2 AAE st s AMFE SERAE BIdoksts oFE
ZHAA Ak, 2A7F 28] A= o] WHEHd sFEY, 5S¢ A Audst XA dY

9] e,

O v FA oMo AHAY 9F- 4. Duty to manage asbestos in non-domestic
premises
HIAFELS S AFAE A3t e AlEQ] Ao m Feo|u ofgtEwA| 9] &
2 BRg oulsith "o ol (dutyholder)'= ¥ A% AlMolA Aok mi
Arael o] o F7F e Aok Aok e Aot fle B FAERT
7 A5 o g, vkeF ofg] o] “oFol gt = AE ole2 A

8171 $lste] @xalob ek,
O MW 38 292l 5. Identification of the type of asbestos.

DEFG} T Ao EFHE Awe] F3S A GAY A el

Aw olele] Mw o] o] Jdutar F5E, ol& #lstr] ojddl= A THA

O=2A A =% H7} 6. Assessment of work which exposes employees to asbestos.

gFE AW wEl oF el mstel AAW Wk fE sk Ao a2
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B/ s gL, AN Bt Aol WA, /14 24 Al me ke 734

ol5 ZA] shelof Fl.

O #4AE 7. Plans of work
18T A B Zge gk #FAIge] YA gow, AYS A F 5 gl

AgAe] ETFolok st Mg AYTY, V17, AP, Fu) B4, F14A 54 Sol

1
g
L
2
oft
By
oo
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o
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=
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=g
o
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o
=3
=
o
=
ol
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=
jmn
Q
wn
(on
[©]
)]
28
o
)]

AEFE A 2] 1o 244 S Asbestos (Licensing) Regulations 1983l ¢J&l 2+¢] 7R A

©O AR, XA, £4¥ 9. Information, Instruction and training
1EF= Aol TAE FER oAl #del diske] fald HoF Az, 17

A8t control limit¢} action levelol] thal =523 AW} xRS FAR Ao T A Faf ok

k

of
(

Ay
&

)

e
e

O A =% oW == 7FA 10 Prevention or reduction of exposure to asbestos.

NEFE L2AE control limit o8kl =F & F AEREF AT F Qe WekS FH el

© &4 11. Use of control maesure etc, 12. Maintenance of control measure etc.
SEFE 2RAL AR Sol AW Y A4S olE nEey] Sl An] Ex

ARl 71, SFRET )E ATl sk, A4 = AHCompete person)dl] 2|3}
FHAow Pl s wolop Fr,

© X339 13. Provision and cleaning of protective clothing
EFE FEA A B )] A HEolE AFdofety, A& & H 7] A7 sl

okste], WE F AW W/IBZ L7180k Bk,

© 14. Arrangement to deal with accidents, incidents and emergencies.

_29_



The management of Health and Safety at Work Regualtions 19999 wlz} 2}q] #of A =t
A= 4 Qe s diste] divldjol i,

© w]AFEA] 9] o] & 15. Duty to prevent or reduce the spread of asbestos

AEFE AGA Gl M A AHEle] R nAkekA] s 2AE FHafjoF

16. Cleanliness of premises and plant

gl AW wF 49e I dt 18FE 499 AATE YAslol e @

O AAANYGY TEHST A9 17. Designated area
AR AL MUAANAT} TTHIL AHFog FREE=H AW xde 227t 2] A

o
rlo
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o
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=
o
- §
filo
P
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QL
Y
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I
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et
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s
rlr
N
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o
v
o
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=
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18
flo
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il
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2
i

O A7 #AZ 7]1= ®H3 21. Health records and medical surveillance.

IgF= 22 Aol action level oo ®2 =EFHE A5, TR dtoda AAGHIES
AA EFSo &tr], 7]5& 40d7F BESRL, HSEAIA &7 A AlESoF v . A% A
e 2ddel A AAjsiorst, F5 HAME Aol . EIF mFo] dEKH o R o]Fo

A A5 ol elste] 23wt @A A & 5 vk

AR HE aEFTF A Eshy, dybs agFok SRAC A Al g
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O AFY A3 gol2 22, Washing and changing facilities
S22 A =E5 e A LE8TE AR AR Gl Ss AlFEorsity E B G,

AR 2 Al 1 #AR), SFRISTE Bystr] 93 A S AlEsoF g

23. Storage, distribution and labelling of raw asbestos and asbestos waste

AgFE AU Es A aede] A%, AdFoRRE %, A ol el Euf
A= etEth A HLE schedule 29 9ste] A elsh, AT #H7] & The Carriage of
Dangerous Goods and Use of Transportable Pressure Receptacles Regulations 19963}

The Carriage of Dangerous Goods by Road Regulations 19969 uw}E&t},

24. Supply of products containing asbestos for use at work.

Schedule 2] W& #7|E 3},

Schedulel. Particulars to be included in a notification.

29 FAE HSEel & A% 2 Azt (notifier) olF, F4, A=A, A7 AW T,

4
%, A W, 24, ANE, AV B2 Lok,

o

’

Schedule 2. The labelling of raw asbestos waste and products containing asbestos

‘White ‘a"on & black background

H WARNING
50 mm CONTAINS
ASBESTOS

30 min Braathi [ - Standard warding in white andbor

ﬂ"";ﬁ:ﬁ;m= black on a red background

Fallow sabety
Insiructions

T

- —— 25 mm—=

- Control of Asbestos at work Regulation 2006

Mg A

5) 71l R A A= ( Personnel Certification Scheme )
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ol M= Al e FEARS gt o, A A8 ABICSSH NIACS
o]t}, ABICS¥ British Occupational Hygiene Society®] 7]3#2¢l Faculty of Occupational
Hygiene(FOH)oI A &8t Almolth, 22y} o] Axe 1SO 170240 whe} A2 =) om,
UKASZHE Q1T e Agolxut BOHSZYEH  Sydoz $9dHrh. ABICSE

Surveyor®} Inspectorel thale] & FRE FHa7] g Aottt o]& okl FuAt
= AFEAA AW Ed gol, AEH Hrtel eqtE s A AAEs Bad s T
gttt ABICSOlA FE5S 53] flate] A4, 9, 3ol a7H=d ol tig 24
e BOHS P40224 ©]4, ®BauA Ao digt 7}, 4 =k

7] B A4 B g <
g Boto] £RFS A5 Bk AS F 39 B 24 P9 tste] BrhAT

3
NIACSE #¥ AE7|Ho & dF5oz 95E A=cdd, FHol7]3S Asbestos

N

Removal Contractor's Association(ARAC), Asbestos Testing and Consulting(ATaC),
Royal Institute of Chartered Surveyors(RICS)o] <] A HE A Agor}. FH*
Construction Industry Training Board(CITB)oll Al Zreddlglom, o] AE AA] 1SO 170249
o8] s AL, UKASA 15H Al=olt}. NIACSOA Inspectorel] What #AA4E 25
3l7] ¢13}el+= Royal Society for the Promotion of Health(RSPH)ol|A A A|8F+= Level 3
Certificated in Asbestos Inspection Procedures 33 o]4 & H7E ZE3}gjof sp, o]

CITBOIA #tA el tigk |7 5 NIACSOA 55 § 855 53¢,

6) 241 % 24 7% 7

ZAReE A7) g Q17F Ak UKASOIA 713ke] diste] A% Q38 2e of

U 7]3e] ISO EE EN 7] whEslo] 9%

AR JFeka gk

ftlo
ot
Jn
=)
rir
o
o
-
>~
>
@)
=2
2
BN
>
>
)
2
L)

ZAF713e] ek e1= 718 1SO17020(General criteria for the operation of various
types of bodies performing inspection)® EN 45004 (General criteria for the operation of
bodies performing inspection)®]t}.

ISO 170202 European Committee for Standardization(CEN)¥} European Committee for
Electrochemical Standardization(CNELEC)®] EN 450045 A €lslo] F=Hj=glom, 574 =
ALt tiek AR e AA S =A] Vo w 15| AF Aol

UKAS®el A= EN 450045 o]g3te] AuzApr|gtoz < w7 91g A3A RG 8 :
Accreditation of Bodies Surveying for Asbestos in PremisesZS A3l =], o] x| o

EN 450049] 717& o] &3} th. CAWRONA A|Ale= A Z2AL7]3#9] Ql7fel o] &5 =1
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ol = AW ¥ oF-E AL A= AEAA A e 2AHE AFE] Aol o
TANA gole] Z9- CAWR, EN 45004, HSEQ] &o]& AF&3lal 9lth. EN 45004% 73
A7pol B2 JRle] tiste] A-&HA vk o] Pl = 2AITHE Type 1, 2, 302
TEskal 9=, o= MDHS 100004 AlAletaL = AR 713 2k EN 4500401
A= Type 29 Type 3 ZAFZ1H A1 gALe] A9 #A H=3 A
AA @i AAEL FES 7| Aoke Fake Qe AT 5 Ao 2AIH] &
A, TAA, AAA 9 EN 450049 Type A, B, Coll ¢Jsle] #4851 %=

AR thatel s HPS fAstof it 2AF e A EE A PstE RE

g A

A% A4, 48, A4 5 2h Aok s, MARA}
=
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filo
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oF @},

_33_



¥ 11. RG 8olA A7|8ta g AW FAF #AARle] o A

Type of Minimum

survey qualification Minimum experience Knowledge

Type 1 The British Institute + G months appropriate experience  # Familiarity with the range,
of Occupational in surveying in buildings, location and use of asbestog
Hygienists (BIOH) followed by products, types of premises
Proficiency Certificate and ages of premises
in 'Building Surveys & 4 At least five surveys for
Bulk Sampling for ashestos during which + Knowledge of the
Asbestos’ or other competence should be assessed homogeneity of products an
more wide ranging by a fully qualified surveyor. appropriate sampling
qualifications strategies and their health &
approved by BIOH. safety ramifications.

(See notes below)
+ Familiarity with the current
regulations, ACoP and
guidance.

Type 2 Same as for Type 1 + 6 months appropriate experience  Same as for Type 1
in surveying in buildings, followed
by
+ At least five Type 2 surveys for
asbestos during which
competence should be assessed
by a fully qualified surveyor.

Type 3 Same as for Type 1 + 6 months appropriate experience  Same as for Type 1

in surveying in buildings followed
b

+ A)lr least five Type 2 or 3 surveys
of which at least two should be
Type 3 surveys for asbestos
during which competence should
be assessed by a fully qualified
surveyor.

ZAF 71 A, A, 24 8, 3, A5 A& e, Bald= MDHS 100 el

A AR A7) Q7= ISO/IEC 170255 8 538te]oksli=d], o]5 913l UKASel A
+ Lab 30: Application of ISO/IEC 17025 for Asbestos Sampling and Testing A A&
235 th, UKASO A &= 4 7] 3ol st A5 a3 B4 k2 F835tal 9o, AR

X
At BA7|FAME AlE AF G B4 Ae] e AYL A5 e H2E 199 AE
ALY 7} ZHE dof sk, AE wHS BOHSOA A &8k P401-P405 34 5 &)
T HGE o]Fek Aoln, B S3019A S o] ek ARA dY okl Aol Fwg Ao
ofof ghth. Alm AF:= MDHS 100 el W= 49 A9 F7A% 412 MDHS
39/4, HAA == MDHS 77 qfAel wgkor}, 2 MDHS 77¢] H3]¥ o] HSG 248 55 2
o] Al oste] WP For A% A4 EU AW #4 Directivedll A &7 F
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A &9] Fiber Counting MethodE F43tal low, 4= 7] A7tx] = MDHS 39/4°) wjz}
c},

M
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e

7) Asbestos Licensing Regulations 1983(ASLIC)

Asbestos Licensing Regulations 19832 2™ A A 24 S& st B 3|Ae diste] 3
7he] H5E& AAISt kit o] Wl ot A d=olA = 004749 37+ A3t
AAJAZ EAsEL Ak o] WHell= 2ol AWl &5 Y38l scaffolding 3|4}
MW Aol o3 HAEA S st AUAAINAE EFstal k. HSEAA 37t
sk AHS 9o e Ashestos Licensing Unit(ALU)olA] Asbestos Licensing
Regulations®l] wa} AAAAAG A o] gisk 3 7Fs dgFstn gt AAYGAE Asbestos

Notification System(ANS)el| 2]&l] 2] 14 A sid@Ado 2 AdS F=Hsle] Alas)

T2 3a Qo AgAZdE v & g 22219 S & U g 5 AW wE 96
g Hisletr] 91 W8S E3data vk olel wel #d FOD9F ALUE 7|3ellAe &

o @S skl Agel mek 2ol WAE=A AAFE AL

2002/2003d HSEC A= 817Fs B3 dAI=5E 33,0009 Alas el A
A 2 HA AP CAWR 2002 178 oJsf A 2 AAE JPstes =Ho| 9
o] 742 1987 AA o] 19923} 1998l 7N = L, o] H et 1142 Approved Codes
of Practice(ACoP)oll &l A s St} Al 2 HAS 45 s7b7F da3 499 48
A ke A= FEE ACoP L28 ‘Work with asbestos insulation, asbestos coating
and asbestos insulating board’ == CAWR 2002 &2 7tA A2 A0 s|AS 7] fgk Ao
=

)

rlr

(3) &
Ao Audd PEL et AugsdyAAHata), AHAsH, g7 &
ALAPANGH), SdE 4 AVIEY, SERSAAY A5V, A9, A
Z WS B s #Esta ok 53] 200636 E AFVEH, 719w AY, H7]
B Ay, =5ddAEAE, A 2 A 8 AF GAE o9 MuAE
S AW AR FAAH T
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Tol A= 19773 A A AW FHgdd gk A4S A=, o A A=
AW o] 8-S FAEPon, B 2 fiber/aro] L, AW AFS #EEr] Ykl A S0

2 A =0

o

7} National Board of Occupational Safety and Health

1979 A1 ¥ National Board of Occupational Safety and Healthol| A& AW sh{54,
AW A FA, Beol Al et AT

1988 MAE WS 71 He BHo Asleigion, AAo] FHE 3|apnto] Aol It
1 AAE AAT A2 AT 5 A=F Sla, A 2 d7 el diste] Alga ¥
o] oF-5 FHain. AARAE A= AW FdRAFE THE Ao U, =F F
=+ 0.5fiber/cn ©]T}.

1990 A A 7)o W3l National Board of Occupational Safety and Healthol] A+ A
A HANA APEHA A, 7], Bo gt diste] A sk, WS bdEA AT
AEF ek gk o] A= A o 49 AW A ddE Fast &+ 3

% 3tk 1993del A= A =4S FAE e, 1994d0 = o] #ujje} o] g o

=

!

1995 &=+ EU 7FY o & <ls}o] Directive on the asbestos work® 7o upz} & H

He AAAsY. AFAAE Aol i 243 slel skl Ade 7 AL, AS5E @
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7}) The protection of workers from the risks related to exposure to

asbestos at work
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G Ade g JE Y-S 2R, APdZRARRE, AL AAGA/FE AR T
et HSEol A= ZAReE E4o] diste] 7H3 7o m Fiste] Fe53 VMRS
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Gl = m=re] EPA AHERAOIA A|A8kaL Sl= Inspectorell tigh 1t 4& 7133t 74

Qloll thek 17keh FRE FEskal v
Z1¥e] gk Q17k= UKASelA #ejstar l=dl, Aol digh A dEd dg d5s
flate] 71EQl RG 85 AAtaL glom, Aol o A2 LAB 30914 AlAstL o
o} RG 82 EN45004 : “General criteria for the operation of various types of inspection
bodies"ol A 15 Aol digh A o™, #x] EN45004+ ISO 17020= AR&& a1 Qa1
LAB 30 Awl Al £33 240 ok 2| 3delH, o]= 1SO¢t IEC 17025 255 S1% 7f
ot

E 16, 979 AYTRA 47

B e A2
Worker AFzol A vab7bsds 7HAaL 9l ACBM = |
orxe A A wet A PAE s A
A SFREdo] BEXE F=XxA 9 et §} .
= =A== T = = 7 ?l .
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Inspector A FREAS AaAd, B9, Ajepe | 0O
Type 2| 4 71
Type 3 Typeldt 22 & 4 = A Accreditation
Contract AFEAA Ad 3 2 8, A A
omractor] As 44 2How sug sk A
c Supervisor Contractor®] 3A-A| A digt S 753}
ontractor =X .
C/A(/R)}L an}: 2 A A osr A= AX = Licence
Scaffold = oHZﬂ-Xﬂ71 ] =2 = ]'é‘ EX]OP’C X]‘
(ex: Enclose, scaffold)
A A AALS FPHoR ahx] gow, AA
EONCY | qdaelsl d8e wEate A
7Rl
c s = 1 ol = = Certification
Analyst 2987 54 2 ¢E(Clearance) H7} A o
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£ 9] Inspector, Contractor, AnalystolAl 4 Certification
W g3t et AE WSS AFEE 7T Accreditation
+E s

Contractorell tjgt W3] @5 Al H7}
A i SAAA 2] Eo)

Hat b Apgk

.. . A
Training Provider

Labor Inspector

Hy 2a7)el A4 AFe 1S0 170259 eleke] A4 A% Wi At AR £
AR BAAE ol Ajdlst el @ 4 QEdl, A9e A ABICS mi
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¥ 17. UKAS A9 #d 7|3 2 Yo sk

A 71E

ACTIVITY

QUALIFICATION

ACCREDITATION

STATUTORY
REQUIREMENT

A Person carrying out
an asbestos survey

Individuals to hold BOHS P402
or RSPH Level 3 Certificate or
CoCA (Certificate of Competency
in Asbestos - S301 plus oral) or
Cert Occ. Hyg. Or Dip Occ. Hyg.
plus relevant experience as in
UKAS RGS or qualifications
required by the accredited
persannel certification scheme

Recommended individual
works for/is an accredited
organisation as an Inspection
Body to ISO 17020 or holds
personnel certification for
asbestos surveying from a
Certification Body accredited
to 1ISO 17024

Not currently a
requirement of CAWR
2002

B Company carrying
out an asbestos survey

Individuals to hold qualifications
as detailed in A above.

At least one member of the
company must hold P402 plus
5301 certificate (not necessary
for full CoCA but this is strongly
encouraged) or CoCA or
equivalent qualification.

Recommended accreditation
as an Inspection Body to 1ISO
17020

Not currently a
requirement of CAWR
2002

C_Person taking a bulk

There is no formal UKAS

Recommended individual

Not currently a

3301 (not necessary for full
CoCA but this is strongly
encouraged) or CoCA or
equivalent qualification.

For individuals refer to C above.

17020 or Testing laboratory to
ISO 17025

sample requirement for this activity holds personnel certification requirement of CAWR
outside of surveying (see A for asbestos surveying froma | 2002
above), but individuals are Certification Body accredited
strongly recommended to hold to 1SO 17024 or an Inspection
BOHS P402 or RSPH Level 3 Body to 1SO 17020 or Testing
Certificate or higher, laboratory to 1ISO 17025
or work under supervision of
qualified surveyor
P_Company taking a At least one member of the Recommended accreditation Not currently a
bulk sample company must hold P402 plus as an Inspection Body to ISO requirement of CAWR

2002

E_Person taking and Individuals to hold BOHS P403 Works for or is an organisation | CAWR 2002
analysing an air sample | and P404° 'or higher qualification | holding Accreditation to ISO Regulation 19(2)
(including 4-SC) (e.g. CoCA)) 17025 applies”
E_Company taking and | Individuals to hold BOHS P403 Accreditation to ISO 17025 CAWR 2002
analysing an air sample | and P404° At least one member Regulation 19(2)
(including 4-SC) of the company must hold the applies®
CoCA (i.e. S301 plus oral) or
equivalent qualification
G_Person analysing a Individuals to hold BOHS P401 Works for or is an organisation | CAWR 2002
bulk sample or higher (e.g. CoCA) holding Accreditation to 1ISO Regulation 20(2)
17025 applies
H_Company analysing | Individuals to hold BOHS P401 Accreditation to ISO 17025 CAWR 2002
a bulk sample or higher (e.g. CoCA) Regulation 20(2)
applies

o HEd=

HedasoMs A5

BRL 5052 OHS 3|7}

BRL 5050 OHS 3&]7}& wrojof shry,

Bo) AT g

=

E RVARRE dEgof &, siAAALE
B sfa dh e

BE Q1718 dojof B,
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E 18 WRRE 7R 4
39| 24
AFE BT AAdA HA7FsAS 7HA A e
Worker ACBM E4%5 A ot AA FHE st -
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1 AFEAA AW FiEdel BEFT A |
nspector 2, A F2 EAeR =0 o) gz} ertification
C AFEANA AA gF =22 ), A AA Certificati
ontractor = o)A BAow du o= A ertification
Subervisor agFo o] &% Contractor?] & A)-A Certification
b Ad @ AAe FHEae 4
Analyst A5 " A gd gz 84 3= A Licence
Labor copEg
Inspector
g dd=
A@se] A obdsh gol Ao T T F vk AW AA-YA7} Inspector I
3 5 e, olel tha WA MY 7k

el A4
A5 w AAA SS9
Worker + ACBM =45 14l wat AlA P9E 8 | -
= Ak
A% 2ol A MW gfEdol B¥an Yt 9
LA N R, £4elr B2 el s 4
Contractor - - Licence
A5EoA AH gqF 2SS F8, A AA
g 4gH B0 s s A
Supervisor agF 98] 318%W Contractore] 3 A-A| Cortification
e Ad d@ A9g gEee A R
Analyst A5E H3a Ase] tig PLM &4 sk 2 -
. . 29 Inspector, Contractor, Analystol] Al 41 2} L
Training Provider date] et AR WSS AT A Accreditation
Labor LR =S
Inspector

_50_




QuolAe] @ pel Qe FRe thgat 2ok v, 9%, K@ Aol Hu A

ol 3o )

A2 A o] AR Inspector, management planner, Analyser, Supervisor &8 & 4 glo

W, #el 79 W o5 F FREFS H55e] A4S Pudh

® 20, AEe] AMpA AAFRI 47
Aol 27
A58 we Ao MbbsdE A 9
+22F + ACBM =45 14 wet AA d995 3 | -
= Ah
AFENA M gfEde] BExsta Jd= 9 e
}\:‘ RS - h=
TR 9 aw 3R, eder 58 s g g | Certification
LA AL AFES da Alge digk PLM 4 3h=3k Certification
A 7 ALY AA-AA FdEe T .
2 F=A = ;ﬂjoi?]oﬂ folsAAA = a Certification
oFr+
.. ) A XA}, 2ZG AR, FAAR A A H o
Training Provider date] et AR WSS AT A Accreditation
Labor copEg
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Enquiry from new applicant

For renewals ALU B/F 2 months prior
to licence expiry

ANNEX 1

v

v

v

ALU send ASBI plus information to
applicant

Applicant reapplies after licence expiry
date

Applicant decides not to (re)apply

v

v

v

ASB1 and fee received m ALU

v

ALU check ASB1 details

4

ALU acknowledge receipt and create
file if new applicant

v

If within 4 months of licence expiry
date applicant retains renewal status. If
outwith 4 months of licence expiry date
applicant reverts to new applicant status

No further action

ALU faxes ASB1 to ALPI with any

relevant information and FOCUS —P

enforcement record

Applicant requests (in writing) to
withdraw application

v

v

AT Pl/inspector arranges assessment
visit

ALU return fee

v

v

ALPI confirms visit in writing and info
required at assessment interview

h 4

Prepare interview local records.

FOCUS etc searches

v

No further action

ALPI conducts interview (at applicant's location).
Assessment includes checking ASB1 details. assessing
knowledge of legislation, ACoPs ete, checking key 1ssues re

applicant's business

v

ALPI submits ASB4 to ALU to meet
Service First deadline and records
assessment on FOCUS

v

ALU considers ALPI's ASB4
recommendations

ALU 1ssue new/renewal licence ‘

v

ALU file papers ‘

Copied to ALPI

ALU sends conditional refusal

If no reply P/A to
Registry

Applicant contacts ALPI within 4 months of
ALU letter; additional fee paid

ASB4

ALPI recommends licence 1ssued on

v

ALPI reviews info or revisits

v

ALPI recommends continued refusal

v

If beyond 4 month deadline ALU inform
applicant that further application and full fee

required

29 10, 959 7k A% 2 sk BEE

© Asbestos Notification System(ANS) Database
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3% 33, 9= EUNA 9 AW sfjA-AA 29 Al 2 Fel 2 wdE 54 49
) Typical
Technique Comments P
Exposure
(fibres/ml)
Well-controlled wet stripping of Thorough soaking of the
lagging and sprayed coatings, using lagging with a wetting agent Up to 1
manual tools followed by careful removal
?Zeni;lcozggnse(iaw(jé itgiiprinf C1)1fsin ower As above but using power tools Up to 10
toii & pray &%, &b (which is NOT to be done) P
Stripping of lagging where dry Demonstrates need to allow Around 100

patches are encountered

thorough wetting

Stripping of sprayed coatings where
dry patches are encountered

Demonstrates need to allow
thorough wetting

Around 1000

Careful removal of whole asbestos

Unscrewing (with shadow
vacuuming) with the spray

insulating board. application of a wetting agent Up to 3
on unsealed surfaces
Breaking and ripping out asbestos
insulating board. Carried out dry with no |Bad practice 5-20
unscrewing
Machine drilling asbestos cement With local exhausthventllatlon, Up to 1
or shadow vacuuming
Drilling asbestos insulating board . _
overhead, with no local exhaust ventilation Bad practice 5-10
Drilling vertlgal‘columns. No local Bad practice 9-5
exhaust ventilation
Use of a jig saw on asbestos
insulating board. No local exhaust Bad practice 5-20
ventilation
Hand sawing asbestos insulating . B
board. No local exhaust ventilation Bad practice 5-10
Machine drilling asbestos cement With local exhausthventllatlon, up to 1
or shadow vacuuming
Machine cutting without exhaust ventilation
Abrasive disc cutting|Bad Practice 15-25
Circular saw|Bad Practice 10-20
Jig saw|Bad Practice 2-10
Hand sawing up to 1
Removal of asbestos cement sheeting up to 1
Stacking of asbestos cement sheets up to 1
Remote demolition of asbestos
up to 1

cement structures dry

Sweeping up after remote demolition of
asbestos cement structures

Bad Practice

Greater than 1

Remote demolition of asbestos

cement structures wet up to 0.01
Cleaning asbestos cement vertical 1to2
cladding by wet brushing

Cleaning asbestos cement vertical Bad Practice 5 to 8

cladding by dry brushing
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# 34, TF HuAAzY A AT s
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A A A drA FA7I7IE olg3t #Aer FEE dA mlFdAE
Interim methodol| 4] steromicroscope® PLM #2418 o]&3}o] t}ofkst a5 3k A

R ES o Adel did Ak

o4
™
ot
o
ol
=
o
o
)

2 BA AxzA
Transmission Electron Microscopy(TEM), X-ray diffraction(XRD), Aanlytical Electron
Microscopy(AEM), gravimetryE ©|-&3le] ¥ AlgoA 9] AHS FAstar Q).

FHel 45 Dol MDSH 34/9¢9F 77914 71 F Afd Al /et ¥ As

oMo Mw A4S PCM¥ PLM ¥
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o
o

g3t e, 53 PCM9 4§ SEM-EDX
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AYst7| e shdvk dddest AdsoA= 37 F AW da Azl Add dig
A4S PCMI} PLME o] &3te] 4831 oy, HolM = =3 o] SEM-EDXE o]&
star ok frgel e W=l A A8k TEMI XRD, d¥olA AM&she XRD W4&

Am BAo A #n)7 EALS Phase contrast microscopy (PCM)# Polarized light
microscopy (PLM)o] @AA7tA] A FEAJo|A 7} dnbdg oz ALE-¥ = EAuHo|r 1
=3} Faro A= PLM 45 Screening Method® A &3t ¢9lom, wHtl A3t EAS
QT A= 71718 o] &3 EAWrHel TEM, SEM, XRD, Infrared spectroscopy (IR)E

o] g3kl UL S il 3= Aoz ZAE UL
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(3) E3AA&EU A (Transmission Electron Microscopy, TEM)
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(4) FA}AAEA" A (Scanning Electron Microscopy, SEM)
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del BAL sdake GaRe] W Qew Adss AAeeh Az TRaE

A1 2] ¢ Calcite, Gypsum, Magnesite, Brucite, Bassanite, Portlandite, Dolomite

3]3}A4 8 : Vinyl, Cellulose, W& 7] &4

g3 NE
Microscope
PLM
| |
ACM Nan-ACM
(Asheslos Conlain material) (Mori- Ashaslos Conlain maledal)
BE 1% <L0D
Egd
| |
Non Nan
ACM<— XRD |—» ACM € AEM  +—» ACM«— XRD oy AEM =+ ACM

aY 11 EPA AW $HEA B 9 5% 97
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5. =9 PLM3% PCM AE uS 71

Zolo A= PLM¥ PCM 4 u&E& 9% A& 7]de] 9= ded,  H=
McCroneo] iE Al BA A& wo7]Folth, o] wo7|#e wzF wer|oza] B3 o
Az dArjA S o] &3 B4 Ves WS :

i ow, AA o|FA A FRETS ATl St
749 British Occupational Health Society(BOHS)o| A Al &3l L34S o]
g Aol Al M B4 Ao thete] FaFS AEsta gtk BOHSE Module P4013}

P403°| A Asbestos Identification® Asbestos Fibre Counting W&34 T8 78S 1A%

A3 @Y A4 Sl e B dgol FrrHo o, GTAA wEHD Y FHL
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3 36.

v McCroned w5374

v - McCrone W37

PCM 5314

da PLM %334 PLM 11334
Y nore e (NIOSH 582)
Review of teChniqUeS for Settlng up the I\/Iicroscope
) ] measuring the matching | [llumination
Setting up the Microscope .
o wavelength Phase contrast micrometry
[llumination ] .
14 , Retardation Graticules
Micrometry . .
) Birefringence Asbestos types
Particle Morphology o .
Extinction angle Particle morphology
Sign of elongation Introduction to statistics
Statistics, sampling and
airflow calibration
Optical crystallography Ae]calmpment y
. sbestos samplin,
single polar Study of asbestos look a ping
procedure
Measuring refractive likes Universal gas law
2d indices (mineral wool, ceramic Sampling related
Pleochroism fibers, tale fibers, pulped mathematics .
Dispersion staining Kevalr, polyethylene, etc) NIOSH 7400 counting
methods
"A" counting rules
"B" counting rules
Pretest
Optical crystallography )
Study of fibrous
crossed polars best . 1 Side counting
Birefringence non-asbestos minerals P & CAM 239 vs. NIOSH
, . wollastonite, brucite, the| 7400
Sign of elongation ) ) )
3d L o new double sulfates. Slide counting and Filter
Extinction characteristics ] Mounti
Study of non-fibrous ounting
Study of known asbestos . Statistics review
] serpentines and .
fibers and other ) Pretest review
. . amphiboles
insulation components
Round-robin counting
Compliance testing
Practice in the above Sampling strategies
. ) ) Pretest reivew
49 Study of Known insulation techniques and work on . .
Practical field problems
unknowns Special methods
Introduction to asbestos
bulk analysis
Practice in the above .
o] . . . Review
5%  |Study of Known insulation |techniques and work on .
Final exam

unknowns
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BOHSo| A A AJstal 9l B uSHA 2 ofg ol Yeldar gt

3£ 37. British Occupational Hygiene Society<]

1=}
24

a5 g (P 4017 P 403)

British Occupational Hygiene Society

Proficiency Module Syllabus

Module P401

Module P403

ASBESTOS FIBRES(5%)Asbestos
Uses of Asbestos
Health Effects of Asbestos

SETTING UP MICROSCOPE (10%)

Use of light microscopy setting up of kohler or
kohler type illumination

Calibration of stage micrometer

test slides.

SET UP AND USE OF A POLARISED
LIGHT MICROSCOPE (15%)

Equipment and use

Theory

Observations

FILTER PREPARATION and FIBRE COUNTING
(30%)

preparation of filters and counting of fibres in
accordance with the recognised counting rules
- MDHS 39/4

- ERM and WHO method

ANALYSIS OF BULK SAMPLES (40%)

CALCULATION OF RESULTS AND QUALITY

control systems

Contents
(2 and 1/2 |Macroscopic examination CONTROL (10%)
day) Sample preparation Examine the reliability of results
Polarised light mircosocpy -UKAS
Dispersion Staining -RICE
Quality control -European Standard for GLP
Interfering fibres and products ~Internal Schemes
PRACTICAL WORK (40%)
Microscope set-up PRACTICAL WORK (50%)
sample preparation microscope set-up
PLM typing of unknown samples slide preparation
Identification of asbestos using PLM dispersion|fibre counting for a range of fibre densities and
staining techniques. types
45 minute MCQ BOHS examination (30
Course 45min MCQ BOHS examination(25 questions)| duestions)
examination |Practical assessment(unknown samples practical assessment
identification by AIMs and BOSH samples)
Practical demonstration of the candidate’'s ability
Identification of 6 unknown samples - A full{to mount filters, prepare slides and set up the
marking schedule based on HSL scoring is|microscope.
used The candidate will count 8 slides formerly from
Practical Observation of safety protocols the RICE scheme and provided to BOHS by HSL.
Assessment |Evaluation/checking of working environment|The results will be assessed using a detailed

marking schedule.
The candidate’'s ability to carry out all the
relevant calculations and a working knowledge of

the WHO counting method will be assessed
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3 38. British Occupational Hygiene Society$] ZA}, 24 w34 - S301

The British Occupational Hygiene Society

S301-ASBESTOS AND OTHER FIBRES

ASBESTOS AND OTHER FIBRES (5%)
Asbestos

Uses of Asbestos

MMME

ASBESTOS REMOVAL AND CLEARANCE TESTING (20%)
Preparation

Enclosures

Removal procedures

Waste Removal

Role of Analyst

Air monitoring and other techniques

Clearance testing of enclosures

HEALTH HAZARDS AND EXPOSURE LIMITS (5%)
Health Effects of Asbestos

Inhalation Studies

Control Limits etc for Asbestos

MMME

Typical Exposures to MMF

AIR SAMPLING (20%)
Types of air sampling
Air Sampling equipment and procedures

Clearance Sampling

LEGISLATION (10%)
Health and Safety at Work etc Act 1974
Asbestos Regulations

Approved Codes of Practice

ANALYSIS OF BULK SAMPLES (10%)

Macroscopic examination

Sample Preparation

Polarised Light Microscopy

Dispersion Staining

Health and Safety Precautions During
Identification

Quality Control

Interfering fibres and products

ASBESTOS IN BUILDINGS AND SURVEYS (20%)
Types and Uses of Asbestos in Buildings

Surveys of asbestos containing materials in

bui ldings
Bulk Sampling
Risk assessment of asbestos containing

materials in buildings

Management of ashbestos containing materials in

bui ldings

FIBRE COUNTING (10%)

Setting Up Microscopes

Filter Preparation

Calculation of Results and Quality Control

Electron Microscopy
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o A s dA w3 ool AAH e AeddA=rt A4
2 &85 ek oA AW 24 WS EPA, NIOSHAA Algss &AW 712
= ota glom, A8 = Ho wE FAURo] AeAoRE AEEE F97F Ak

A AgE fstd A s HAAete 7|HoR 7P Wol &zl 7|92 National
Institute of Standards and Technology(NIST)¢} w]=4F] €] A 8F3] (American Industrial

o},
AIAHO| A= PLM 2418 ¢38le] BAPATY IHPATOlA PCM Ax#y T3S &9

Hygiene Association, AIHA)o]aZ, U.S. NavyolAd e A=3g] 22138 S 93t

50

Shal ar, A AW Aol 5= Al%=9l Asbestos Analyser Registration(AAR) #| %=

ATt NISTollA+= NVLAP(PLM)E £+93tal vk ol A=yg] Tz

5]
gao A= TP Ao 3t HZ=He]E= Health & Safety Laboratories(HSL)ol A
Asbestos in Materials(AIMs)E 938t Jov, 9dxdn 42 I0OMel|A Regular
Interlaboratory Counting Exchange(RICE)®} Asbestos Fiber Regular Informal Counting

Arrangement(AFRICA) X218 2o3}1 9t}

7b ml=
(1) AIHA

7H Bulk Asbestos Proficiency Analytical Test(BAPAT)

BAPATA == 198940 A= 131, 7t Test roundd 470 Al=el tiste] 74 &7|wch
proficiency testZ AAlgit} 19974 714 @& Ao T=HEd 2857 o]glon,
2002\d9= 2609178 A@ A o] THE o] JrE]E WA glvk NISTOlA AAeHaL e 4

T3E]E EPA B4 Wb ulS 014519l o}, BAPATO A= EPAY interim method, Revise

ool Wrbehs AR o Eoleke 4ol WA AR vl Ao WaARE A4
AA B ot BARA WS GFH AW FFE FH T 5 Avh @ 2G4

24 59¢ Bk s

£
1
)
ot
Ho
ftfo
©
e
rlo
>
bt
Mg
rE[
o
.
°
L)
=,
=]
=
=
@
o
®
8
@
=]
—+
=
o
=
»

or asphaltic productsE ¥ &tstal ). olEfst Algyxs A 2350 Ui H=3g
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9 Aeko]| 3t reference A|EE AFEE 4 Q)
) Airborne Asbestos Proficiency Analytical Test

AIHAG A= &7 & AW 224 gk Proficiency testE IHPAT-Abestos PCMO. =
AAskaL ok, THPATS vl &7]9kth 25mm Filterdl reference AlE5E& #|#ste] o] & A%
] AAF 7 B, A 7132 Alsel g dAy 2 T4
Halo] oo tigt A¥E FH W=t

s AN F ARE B

AARS AIHA9 A Airborne asbestosE® #2438 4+ &= 7o that SFA =4, Hd

hul

PCM #4212 257 984 = Asbestos Analyst Test(AAT)E E3sjof 3},
2P Asbestos Analysts Testing (AAT) Program

AATE AAR Z2I3& $13F Proficiency test@A] 2k &7 A Akl w7 o]&}
o Mid E4AES B8 S fsted =YEQdt. AW AlE+= SRI International®l]

Wet generation method WA o2 A2 1 Eujxo]lxw B4 A s 3 7F= AIHA|
5 3

Al 3kt}h, Proficiency test: " #7] =it} A A&, A

= 2g 29 Airborne PCM PAT
Az} o] 5719 BHE BHUlX A v, NIOSH 7400 WS o]&ale] A&l Fof 3l

o}, EA 34 S OSHA 29 CFR 1910.1001& w&t},
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Organization Submits
Application
with the
Analyst's Application

Staff Reviews
Both
Applications

Committee
Representative
Reviews Both
Applications

A y
Committee Approves Committee Approves
the the
Analyst’s Organization’s

Application Application

Analytical Accreditation
Board
Votes to
Approve the Analyst®

Analyst is Listed

Documents Submitted by the Analyst for Commitiee Reviewer Approval

as a NIOSH 582 Training Certificate
Documentation of 30 contact hours of training
Board Approved Statistical Control Charts

Quality Assurance Records

19 14, AIHAON A &< 3l= Asbestos Analyst Registry(AAR) Diagram

(2) NIST

7} National Voluntary Laboratory Accreditation Program (NVLAP)

NISTo| = Ao tste]l Bulk Asbestos Anaylsis® Airborne Asbestos
Analysisoll tiste] A4 A ARE EGstal vk o] Aks 19884 Al#E o,
o o] 29 Proficiency testE &oF 3t+=4], Z test round P}t} 4709 A8 5 Ao = 3+

=
o dA SE5EHo HJ dF¥ w4 v|#HAF= 19919 71570 e, 20021 National



Asbestos Conferenceol| Al 3L ¥ vlol] o3 2650712 ZALE O™, o] Jreye] Z= 1
2 EPA NESHAP¥ OSHACA 1% a1 gtk

B2 protocol EPAY Interim method H+= EPA revised test methodE 7|0 23111
Atk Stal Algel]l o3 241 AHERA Al ¢léte] 3 7kgheh. NIST Handbook 150-3¢l
A= PLM3 PCM 4] A4 <15l diste] Handbooks AlZbste] Algakal ik A9
A AgA e Rl W= Qs A, @ WHE, proficiency testing, S5 oF A4, <l
< 87 0T AL, A5 W W e HA Y BF GAR FEE oIk

Research Triangle Institute(RTI) International> NIST®} Alekslo] ofArjolo] A& a H
A A=A S 938k Asia Pacific Laboratory Accreditation Cooperation(APLAC) Pilot &
S dsta o, 1470 =7hell A 3478 Aol Frlstal dvt o] R AU

% AP NVLAPI 7129 mhel Bohsin, ool MW 2A% £gsa qlvh

i}, 9=
(1) Health & Safety Laboratory(HSL)

7}) Asbestos In Materials Scheme(AIMS)
AIMSE= A™ SRl diste] AAA B4 99 s B7HE #1% Aol o
Ag Aol oA o R QFTH ARE AMEE F UL BAAE oA}, A7), 4
ALl @A Al tigh wEERLRE Folv] 9% Aotk o
AFshs AgAL o] Axol 77l &+4F &4, ol United Kingdom Accreditation
Service(UKAS)ol| o3t Q15 WH7] fgtelt}. o] A& &fF 7]dto| oaf H-3E= Zo
ofym, A4 Al o3 A 4 FHY JNHE f& HAAEHE=E A

o
5
o] A&-& Health and Safety Laboratory(HSL)ell €3] 1SO 9001% ] ¥}.

L

rlo
M

Sol A WA Al A AN AE

Fiber Proficiency Testing Steering committee(FPTSC)+ AWl &1 Ak, 4 713,
HSE, UKASY A#AS gixsls 2ozA AlMse £98 7HEsith. AlMsd] #o] 3t
AFAe v 470 v} 4719 AJ57F EejEch AgAe 171Y ote]l #4S Fof s, o]

AvE HSLo gredch w2 v HSLell ofs) A==n Frhdae 19 <t oA A9

AR FrdEn. A¥4d &4 58 Hrke A5 39 Test roundel #7bebelS of Hddn
AlMs= w41 Aol diste] &4 Aol Wigk AeE A8ehy A8 W2 e 2u
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M
1%

T a1, A4 F7FE Y Proficiency testoll A 7MAE S 3 round FA AR A FH L
Error= Supercritical error, Critical error, Non-critical error 37| #of= Ft&5w 7}
error 'Holl tjgk Aw 2 ofgfjo] AAltar Tt

17) AlZeoll dsle] Hd d4= 32780, 33] test round T4 47 397 wvko]ojof
ko), Bl A o o3k glo] 33] test roundol A 13 33k 4= 9t} wkek 13] o|AL&

A B4 Wbl el wevhd R get 999940l v, B4 sHe g7t

St

M
1%

il

o
N
i
"

¥ 39. Proficiency testing 37} A9 A4

2l
-

Error BIES

1>}
Supercritical A A Ao SAAEA Azt A 20

Critical 12

© © ©| © O O

©
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ot
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lo
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rlr
11t
>

©
>,
BN g
rot
i
&
il
P
Ay
_OL
D)
&2
lo

Non-critical ) 7
o] 3+ 7 9-(False Positive Identification)

o

© Tremolite®+ AnthophliteE Actinolite®

B7hshe A5
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Trace

=>Trace

Mot Found Mot Found
o Critica Super
Found Mo Errar Found Mo Critica
Errar, Error, Error,
Score =10 Score =12
Score =0 Score = 20

+7 for each fibre type found which isn't in the sampls

+7 far each fibre type found which

Sample Score

isn't in the sample

Sample Score

Azbeztos In 2ample

—

T fbre HiDEs

.

2 Trace
l \ 1 Trce
1= Trfoe

2=Tra

_ Tound 1 Missed Both Critical " Missed Both Super
Found Botn TR Emor+ Non Citial FourdBotNo ot e | Cribesl Eror + Criical
Ceoeog Cribeal Emor Error score = 12+ 7 Emor, Score =0 Error Score =20 + 12
Sore = Seore =12 Score= 12

Soore =18

Score =32

+7 for 2ach fibre type found thi\:h i=n't in the sampls

Sample Scons

+7 for each fore type found which sn't in the sample

Sarmple Score

Mis=sad Both Supercritical

Emor + Mon Cribical Emor
Score=20+7=27

Found Trace Miss> Trace
Supercriical Ermor Score = 20

Missed trace found = Trace,

Found Beth Mo Error Score =
a Mon Critcal Eror Scome =7

+7 for each fibre typs fc:l.r: which isn'tin the sample

Sarrple Score

AEDEsos I 3ampie
Three fbre typas
\ ‘_’/J TR
Miss 3 Find & Fing 1
3 Mon Cridcal Emars Wi Errar Mizs2 ritical Enor
Goore =T =2 Soorz = O 2 Crfical Emors 43

Soore m 12=1Zm 24

Boon D+12+92 m 32+

+ 7 for =ach flore type jound which Isp't In the sampie

+ 7 for each fibre type found which Isn't In the sampie

—
One Trace
Sample Score //? / \N—:
Find Al Find 2 =Trace = Find 1 Trace Find 1 >Trace Miss All
Mo Error Miss 1 Trace _rc 1 =_-Tm:: Miss 1 >Trace Superoriical Epor =
Score =@ NomCrEcy -I.Jh: 1 TEE  guparcrucal Eror s AMisT 1 Trace Critical Esor
Emar Crrftical Errar (Crttical Enror = Srore = 20+437 = 324
Soore =T -y - Scone = I0=12= 82 Maon Critical Error
v Seare = 12 Zeore = 127 = 1B
Twa Trace ]
+ 7 for each flore tyoe found which lzn't In the sample
r
Found Al Fimd 1 = Trace Find 2 Trace Find 1 = Trace Find 1 Trace Miss Al Sampie 3core
NpEmor  Fing 1 Trace Mims 1 >Trace  Miss 2 Trace Miss 1 Trace Supercrtical Ernar
Srorew0  Miss 1 Trace Critical Error 2 Mon Crifical Emors Miss 1 > Traoe + 2 Nom Crivcal Ermrs
mion Crtocal Eror Boore w12 TeoremT+T = 14 Crocal Emor + Soore m 204747 m 52
Boore =T Kiori Crideal Ermor
Soore=12
+ 7 for each fibre type found which Isn't In the sample

Bampie Soore

a9 15 AIMs #H 7}

* Defasits 10 32, which s maximers score for one sampis

U
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(2) Institute of Occupational Medicine(IOM)

7} Regular Interlaboratory Counting Exchanges(RICE)

f
1%

[OMell A= HSEIA 71 F Afd AW s= BAd did dede A=E gds
of 938t Jon, I HES A% RICEA|RZS A2 Armye] 2139 AFRICA
2 FAHA k. RICEE 19849 T8 o2 o]§ 7153 Aoz A=l on 1992
ol 7129 ¥k 9dth RICEE World Health Organization(WHO)®] 2w -2 v
ol olste] ggs WS 4 9lvh RICExE IOMo] 9= AF-E diilste &93h= ZlelH,
HSE's Committee on Fibre Measurment(CEM)ol 2|38l 7= FH o}

RICE9| A Proficiency testE 98t & Al 85+E AIAHA A A ¥ Wet method WAl o= ub
5o M o] ofya, % S AWE AHEAx AAYEY AW REREE AAStE A9
A &7 T AEE 2H A BT ARRA AFHAA AL k. s A9dSE 45
Mol AdAe 1 15 3o B2F AISEE BUY o]E 7tk round-robin WA o ®E Y
stal At} X Reference Sample FHFH J o2 ¥243k= Magiscanol 93] &4 H o},
Magiscanoll 93] &A1H ZAe APAdA 2AE 2 Bt Hd 109 A% @S o=

BHuwa glomz Ada BA 529 Target band¥ Magiscan® 1.1ujo]t}.

}) Asbestos Fiber Regular Informal Counting Arrangement

(AFRICA)

AFRICAE= $173+ @v]
proficiency test Zl&elaL, g =7hle] 7t A Ads v vebe] 434 A9 4

reference sample¥} H]WL3}7] 9] o}, o]

o
S
1%
ok
g
o
o
olo
ol
o
s
ot
~N
ol
1%
rd
o
S
o
ol
o
rlr
>
el
(1
lo,
A
2

A7 A Forsd o8 &9¥ A, iF AlET RICES ARE o]&gir). o] AFod
el s APAL 199 7 W AFRICA TESTE AAahAl €k @A AFRICA®] 3o
shar e =7ke 187/0=olw ol 7#g e 34/HE vt 2l Belgium(l), Brazil(2),
Canada(1), Colombia(1), Denmark(1), Finland(1), France(1), Germany(1), Hong Kong(2),

O

Hungary(1), India(2), Italy(10), Luxembourg(2), Portugal(2), South Africa(2), Spain(2),
Switzerland(1), United Kingdom(1)
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7. 3 ez {3

7L =W Ads

Aute]l = AE= A A ARC059 71l olehd, 2005d = %
6,369,890 ] iz, 20059 =] H5E2 6,369,782F = S
o] 2004 905,106 (14%), 2005 684,7875 (14%) .2 714 Wakom,

W, 20054 Z}7F 692,386°5(11%), 696,7675(11%), A-&A19°] 692,3375(11%), 684,787

o= ZAEYY. 1 3
7

(11%) ol

tH(E 40).

E 40, A9 AFE 320049, 2005:)A I AFE #2004, 20059)
2004 2005
T H| & (%) T H|£(%)
A= Al 6,356,890 100 6,369,782 100
A& 692,337 11 684,787 11
77 905,106 14 909,924 14
S| 202,816 3 202,508 3
Ak 395,256 6 391,782 6
o 257,090 4 251,009 4
e 135,340 2 135,129 2
o = 130,219 2 130,154 2
Sk 119,938 2 120,096 2
3 340,546 5 343,785 5
=5 322,006 5 325,545 5
= 458,425 7 463,303 7
A5 379,535 6 380,483 6
A 559,147 9 563,698 9
e 692,386 11 696,767 11
A 627,060 10 630,515 10
Al 139,683 2 140,297 2
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2005 =l AS=e S5 d¥ds AHRW(F 16, 17), 718 4,309,578 (68%),
F9-€ 1,013,506 (16%), 548 193,1455(3%), W5 -Ak3] 8 146,562 (2%), 71Ek 707,172%
(11%)°1t. (& 41)

¥ 41 ¥/ €5 AF5E dA3H(200549)

SHAl THE T8 THE | WS AS S 7| e}

A= A 6,369,782 | 4,309,578 | 1,013,325 | 193,145 | 146,562 | 707,172
(& =Y F,%) 100 68 16 3 2 11
A& 684,787 | 516,810 | 146,118 3,572 12,098 6,189
52k 391,782 | 291,533 63,404 11,842 7,567 17,436
T 251,009 | 178,553 48,172 10,410 4,134 9,740
o1 202,508 | 136,166 39,579 11,115 3,863 11,785
it 135,129 99,717 27,111 2,376 2,505 3,420
o=l 130,154 94,698 24,193 1,923 3,151 6,189
<4k 120,096 72,372 24,503 11,037 3,041 9,143
7] 909,924 | 530,991 | 165,249 57,818 21,749 134,117
7+l 343,785 | 239,099 52,878 4,201 8,551 39,056
5 325,545 | 219,234 41,220 9915 7,831 47,345
a1 463,303 | 306,179 61,224 12,319 11,700 71,881
KR 380,483 | 247,495 57,040 7,297 10,423 58,228
vt 563,698 | 399,165 66,524 10,981 12,041 74,987
A& 696,767 | 457,241 90,655 19,327 25,591 103,953
A 630,515 | 432,219 88,332 18,140 9,823 82,001
Al 5 140,297 88,106 17,123 872 2,494 31,702

I 2-H AES 28 E(2005H)

A
s %

4,500,000
4,000,000
3,500,000
3,000,000
2,500,000]
2,000,000]
1,500,000
1,000,000

500,000
0

M-

= Aol z2og n{ A E 7| et
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e
. TLTESE goE s Ew RIS
=
397700
"'a-,a-u
-
o - - - - - - = -
HE T¢ 7T 2 &F GE 24 27 4 48 =g Ha Hg 2a 2g HF
iE
- = e - = . mi &= 7 E
| D37% ® &% 0OFE%F O0IZ . m7E |

)

Z4d HAstS AEry, 1E 7AE0] 4,139,161%565%) = 7MY Zow, 2~4% A%
2,004,236 (32%)% 4% o|3} AEo] AA HE2 97%S AA L A= AR ZAEAL
mul ol 5% AEo] 112,614%(2%)01 o1, 6% o4 AEo] 113,771%(2%)°] ArHE

RLER Y

42, 19 18).
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42, AEW/ 35 A5F DHH005W)

3 IF 2—4F 5F 6-10F | 11-20F | 21-30F] 31F°]%
A= 7 | 6,369,782 4,139,161] 2,004,236] 112,614] 52,011] 53,355 8,241 164
ﬁf}‘ﬂ) 100 65 32 9 1 1 0 0
5,70
e 684,787| 177.685] 439,995 38,109 16,176 10,499] 2,259 64
B} 391,782 182,179] 189,415 10421] 5272 2922 1,503 70
s 251,009] 100,615 140,710 5,071] 1,681 2,757 166 9
g 202,508] 91,810 97,255|  7,454| 3,034 2481 474 -
EES 135,129]  64,676] 64,334 2.678]  1,192] 2,147 102 -
SR 130,154] 58,455| 65,549 2,303] 1,481 2,099 267 -
St 120.096] 65,578 49,515  2.225] 1.427 1,186 165 -
7 7] 909,924| 517,385] 347,480 18,936] 8,756 14,828 2,518 21.0
] 343,785 268,323 69,766]  2.812] 1,275 1,577 32 -
=5 325,545 248,096 69,408]  3,963] 2,410 1,584 84 -
=g 463,303| 388,601] 68,830 2.618] 1,306 1,844 104 -
R 380,483 315.646] 59,126] 2.611] 1,104 1.956 40 -
A 563,698 493,198] 65,441 2.115] 1,231 1,691 22 -
AE 696.767| 583,021] 105,787| 4.160] 1,594] 2,056 149 -
A 630,515 474,103] 143,232 6,050 3,240 3,534 356 -
RES 140,297]  109,790] 28,393 1,088 832 194 0 -

M= S 452 $1E(20064)
£

4,500,000/4

4,000,007 |

500,000° ]

3,500,000 |

3,000,001 7 2,004,236

2,500,000 e

2,000,000 |

1,500,008

1’000’000? 112614 52011 53355 8241 164

500,000¢ ] Ly Oy & & &

0 o-aF 5F  6-10F 11-20F 21-80F 31FOlAl
=
a9 18, A= S AFE #A3H(20059)

HAd A5E d8s

=
rl’J

o 1%

o] 200433 20059 27k A A

AL 5192 7} Be Aow FAHYI, I thgorE= [w~owpyuure] 7HEEo]
20043 24%, 20059 23% = FAFEJATHEE 43, 12 19).
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2004 2005
T H| (%) T H|&(%)
HAH A 6,356,890 100 6,369,782 100
18 m e gk 3,220,775 51 3,255,187 51
18 =28 ') gk 1,492,972 24 1,465,118 23
29 ' -3 oy o] 9k 470,416 7 455,478 7
39 =59 u] gk 518,433 8 524,119 8
S5 m -1 mw| Tk 345,071 5 351,235 6
1 m-3-d m | g+ 187,010 3 189,557 3
3 m-19km ] gk 87,455 1 92,587 2
17 m o]/ 34,758 1 36,501 1
PrE AEE W
3,500,000
3,000,000
2,500,000
2,000,000
1,500,000
1,000,000
500,000
O1“"m':'|m 28 —-3 584 m —1 3™ m -1
84 me o] gh M m of gt 2k o] 2t
|:|:|7g|l

ik

O 7], A AFEL 6,369,782% 0.2 Ad(C04)] vlE] 0.2%=7tst9lon, &%

= FAL0 67.7%%2 M Be Aoz 2AEY. 90dE FitelF FAL AFE
i A

rlo

JE AFEL 1984 tin] 20049 dA| 164%<] AFHE
S7F7F ol Fol Ak Ee S Ads A¥Ed, 059 VEe R 1T AEC] 65%% 7
Womn, 5% ol nFEe HlEo] e v 4.0%% 71T
FAE 5 AAhE FEAAAY R g 2 AL, =AGEA 5 7S o
E(dEFe)e] AR, iAo JFAFZ(IFE)R AHEE FA 9
et AR Uil glow, AAEE BANIAT 5o FAXGAAN e AFE]

AFH St e ® yeis ofol wel 1993d=E FAbelA 1990 thH] A FE o]

Hy

I
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10.6%3F4 3 A€ 908 2744 23 5] AmAle] 10085 A4 Abgle

fr
A
Hy
il
ol
[N
L

kel gAe] FE A= 520051 )] wEW, 1991 o] % wid HAUA(E)e] of
1,700% 04 4,500% AEolH, 1995+ 7,331 502 7b4 @okoh 2ev 2 3d <t
o] HA At & 200249 1,322%, 20034 3,780%, 2004\ 4,483% 07 ZFU}ete AEYS K

_O‘
=
%o,
o
g
BN
rd
w

W st A" R 200249 2,291(%), 20039 11,2783, 20044 11,163
S8 F7F FAlolH, Hgk Al A 2002 136,696m°, 20031 614,696m’, 20041 669,516m"

344, A FEAUR AMY FES

T B T4 REEERS. A7 (E) AN CE)

x 7 430 18,646,557 323,534 153,996

“73~90 278 13,073,426 203,267 105,528
‘91 7 430,624 10,997 4,208
‘92 14 535,179 16,129 5,319
‘93 10 463,185 11,903 4,106
94 11 333,813 8,082 2,596
‘95 12 658,473 14,278 7,331
‘96 9 205,645 4,205 1,711
‘97 3 201,906 4,404 1,739
‘98 10 227,558 4,777 1,788
‘99 16 389,662 7,673 3,930
‘00 12 234,881 4,979 3,019
‘01 15 471,409 8,108 3,136
‘02 5 136,584 2,291 1,322
‘03 14 614,696 11,278 3,780
‘04 14 669,516 11,163 4,483

F:2004.12.31 3 A)

Auaf-o] ALNFSAAR(004)] FEANTHESS BH, IARZES)] A=l
149,700(s)el™, 1 HA o] 17,979,531mo]Ath. A HEZ AsHHA A -&o] 128,8925(H
2:14,937,480m) .52 7Hd wtom, 1 thso] Fako R 12,4105 (H 211,935,954 m) o] Atk

(3 45).

ek FEEAINES(2005 )R] A ANFAS] F31 @] w2 F
&+ #3923, 7EFE, FEFEL 20029 23 1327, V1€ F9 16,2727, FHFE
31,6067, 2003 %3+ 1687, 7|=F9 19,5147, 3559 34,7347, 2004\ =3 15471, 7]
EFY 1242257, SHFFY 26,1447 02 20010l vl AAFo] 718 HEEFS Hola 9l

tHE 46).

- 100 -



¥ 45. FeA7/1¥H(Housing Redevelopment)
w@9:1,000m
T = 795 Al A (m?) HAANS () AH7HH(E)
L Demolition Construction
Division L. 5 . )
No.of Distinct | Area(1,000m~) Building Dwelling
Al 416 17,979,531 149,700 293,053
7 <= 304 12,503,142 102,467 217,315
Al & 77 4,376,952 39,766 75,738
n| Al &Y 35 1,099,437 7,467 -
Al 342 14,937,480 128,892 271,016
A s <= 243 10,070,879 85,489 200,582
Al & 70 4,163,647 37,962 70,434
n| Al &Y 29 702,954 5,441 -
Al 41 1,935,954 12,410 9,217
n ) <= 35 1,537,932 10,333 8,604
T NAF 1 26,388 209 613
n| Al &Y 5 371,634 1,868 -
Al 18 310,968 3,000 3,882
QT <= 17 301,100 2,878 3,510
Al & 1 9,868 122 372
v A 3 - - - -
Al 4 163,040 1,497 3,074
ol 3 <= 1 50,800 566 900
T A& F 2 87,391 773 2,174
n| Al &Y 1 24,849 158 -
Al 1 35,136 429 658
I = 45 _ ~ _ _
g T ANAF 1 35,136 429 658
v A 3 - - - -
Al 3 319,611 1,168 1,952
A 7 <= 2 283,360 1,052 1,052
Al 1 36,251 116 900
U A 3 - - - -
Al 1 18,271 155 587
7+ 9 Rits — — _ —
°c v R 1 18,271 155 587
U A 3 - - - -
Al 4 183,625 1,054 1,751
A m <= 4 183,625 1,054 1,751
<L - -
}\]sg% - — _ _
u| A 3 - - - -
Al 2 75,446 1,095 916
a4 o 4z 2 75,446 1,095 916
¢ = REES - - - Z
U A 3 - - - -
A= - AANEHE, A NS AAF(2004))
AeAUe QRS Ao e e AFS Holed 200499 AAFH F3147F 27
1194, 719 10,1124, 3359 16,9204 2.2, 20033 %3 1494, 71 9 10,1124,
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THTH 16,9207 vl HZaskgl o, 20039744 AL AAE =

e Holal UATGE 47).
X 46. A& A FEA7)E(Housing Redevelopment)
7 =27t AR FS 3
B = | o5 |2 = | 25 (=] 1= | o2 | =] = | o=
Sl I O T O T T O I O O O

Al 12,231(295,223(483,086|557| 95,314 [133,611|718[109,585[164,157[956| 90,324 185,318
89 1 101 146 1 101 146 - - - - - -
91 3 121 1,371 2 89 1,326 - - - 1 32 45
92 10 1,065 2,501 3 202 503 2 575 1,257 5 288 741
93 19 1,509 4,334 7 585 1,960 2 128 371 10| 796 2,003
94 12 1,779 3,144 1 40 56 1 221 842 10 | 1,518 | 2,246
95 55 6,123 | 11,993 [ 20 | 3,068 | 5,006 5 908 1,755 | 30 | 2,147 | 5,232
96 59 4,642 | 10,364 | 15| 1,630 | 3,785 | 11 | 1,341 2,818 | 33| 1,671 | 3,761
97 | 98 7,684 | 19,159 ( 20| 1,631 ] 3,360 15| 1,261 3,632 63| 4,792 | 12,167
98 | 114 [ 11,884 | 27,384 | 17 | 2,732 | 4,950 11| 1,622 3,166| 86 | 7,530 | 19,268
99 | 145 | 22,283 | 46,439 | 8 339 786 391 10,502 [ 17,692 | 98 | 11,442 | 27,961
00 | 260 | 35,593 | 63,745 | 68 | 9,411 | 15,336 | 128] 16,820 | 29,445 | 64 | 9,362 | 18,964
01 | 206 | 35,371 | 54,531 | 40 | 21,150 | 28,710 | 93 | 7,361 | 12,132 | 73 | 6,860 | 13,689
02 | 300 | 40,974 | 58,322 | 97 | 15,920 | 20,136| 93| 14,433 | 18,852(110| 10,621 | 19,334
03 | 629 | 83,443 [115,674]229] 36,179 | 44,841|251| 31,784 | 43,589(149]| 15,480 | 27,244
04 | 170 | 28,597 | 38,731 | 15| 1,669 1,914 36 | 16,816 | 19,897|119]| 10,112 | 16,920
05 150 | 14,054 | 25,248 | 14 568 796 | 31 | 5,813 8,7091105| 7,673 | 15,743
(A AAAER A4 EEE A A5(2004))
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X A7 AR AAFAY FEF

o 7 =314 L =3
Uz | 1R | 3gFd | 2% | 1EF9 | 3FF9 | 2@ | /EF9 | 3FFY | 2% | /EF9 | 3379
Al 2,878 522,427 | 855,286 813 182,991 | 278,644 994 215,211 | 323,263 1,071 124,225 | 253,379
1989 1 101 146 1 101 146
1990 1 175 295 1 175 295
1991 6 471 2,179 3 249 1,625 1 94 299 2 128 255
1992 14 2,354 4,786 4 374 768 2 575 1,257 8 1,405 2,761
1993 34 3,585 8,323 9 644 2,186 6 771 1,504 19 2,170 4,633
1994 28 4,982 10,214 7 770 2,426 2 1,221 2,641 19 2,991 5,147
1995 74 9,648 19,027 27 4,816 8,268 5 908 1,755 42 3,924 9,004
1996 89 8,424 19,757 23 3,167 7,640 12 1,596 3,742 54 3,661 8,375
1997 142 15,145 35,578 33 3,331 6,905 22 3,738 8,518 87 8,076 20,155
1998 144 24,620 50,676 26 8,987 13,508 13 2,511 5,607 105 13,122 31,461
1999 179 31,356 63,507 14 1,067 1,753 45 11,499 20,600 120 18,790 41,154
2000 317 50,793 90,461 89 15,379 26,031 149 24,213 41,505 79 11,201 22,925
2001 251 50,027 76,657 49 23,933 33,166 120 18,685 28,466 82 7,409 15,025
2002 400 80,168 122,783 128 33,631 47,802 140 30,265 43,375 132 16,272 31,606
2003 904 171,163 | 257,188 347 77,668 114,194 389 73,981 108,260 168 19,514 34,734
2004 294 69,415 93,809 52 8,699 11,931 88 45,154 55,734 154 15,562 26,144

F:2004.12.31 A
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# 48 AgA ARE 2733
e A T A 854 =3
2% [ EFd [3Fd | 29 [/1EF9 [ ¥a59 | x¢ [ 1EFY [ 3FFd | =¥ [ 1EFY [ FEFY
Al 2,081 281,169 | 457,838 543 94,746 | 132,815 687 103,772 | 155,448 851 82,651 | 169,575
1989 1 101 146 1 101 146
1991 3 121 1,371 2 89 1,326 1 32 45
1992 10 1,065 2,501 3 202 503 2 575 1,257 5 288 741
1993 19 1,509 4,334 7 585 1,960 2 128 371 10 796 2,003
1994 12 1,779 3,144 1 40 56 1 221 842 10 1,518 2,2246
1995 55 6,123 11,993 20 3,068 5,006 5 908 1,755 30 2,147 5,232
1996 59 4,642 10,364 15 1,630 3,785 11 1,341 2,818 33 1,671 3,761
1997 98 7,684 19,159 20 1,631 3,360 15 1,261 3,632 63 4,792 12,167
1998 114 11,884 27,384 17 2,732 4,950 11 1,622 3,166 86 7,530 19,268
1999 145 22,283 46,439 8 339 786 39 10,502 17,692 98 11,442 27,961
2000 260 35,593 63,745 68 9,411 15,336 128 16,820 29,445 64 9,362 18,964
2001 206 35,371 54,531 40 21,150 28,710 93 7,361 12,132 73 6,860 13,689
2002 300 40,974 58,322 97 15,920 20,136 93 14,433 18,852 110 10,621 19,334
2003 629 83,443 | 115,674 229 36,179 44,841 251 31,784 43,589 149 15,480 27,244
2004 170 28,597 38,731 15 1,669 1,914 36 16,816 19,897 119 10,112 16,920

£:2004.12.31 &A)
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Wi o] FA7 AFgel oshi, 2005 U FE 4 %
U EAH A2 39 A 59 FRol Riste] T AHE #3S dda] 98 7%
AR AMES7IE golshA @i, unt Sl AFE] FY FRd 02 S dEe X
BEe & 7 Utk A=l 12,494,82757}F 9o, olutEV} 6,626,9575 % 7HE wWkoH
Do) 3,984,954%, thAlT) FEl0] 1,164,251%, AYFEo] 520,312%, HIAFE HAE
FHlo] 28,8325 wo = Wokth (F 49).
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%49 A5 A= T, A9 FH(EAA)
} 1995~1999(1990~1994[1985~1989(1980~1984|1970~1979|1960~1969| 1959
=7 120054 [2004%3 {2003 | 2002|2001 | 2000
Ll Ll Ll Ll Ll d old
3 <2 3 3 K2 K2 3 3 3 K2 K2 K2 3 3
124948
A= o7 235575(444788|520803|611261|468478|475129| 2873146 | 2835887 | 1462593 | 982471 871561 302363 410772
398495
s 4 44951 | 62772 | 72281 | 84082 | 68583 |103351| 566270 620810 514512 476218 674120 290477 406527
. 662695
o3t E 7 175646|334655(326983(327310(292816(312188| 1964721 | 1722421 | 689890 340034 135132 5144 17
AHT8 520312 2826 | 6897 | 15657 | 18165 | 11847 | 10833 | 88485 114735 103305 110343 36416 696 107
116425
YAt 1 9317 | 34772 | 98765 |174569| 90030 | 41683 | 217170 335928 124840 32067 4755 280 75
H| A58
198353| 2835 | 5692 | 7117 | 7135 | 5202 | 7074 36500 41993 30046 23809 21138 5766 4046
AEWT9
. 224214
A& EH A 9 38307 | 82349 [137064|138786| 92411 | 94861 | 434718 445837 352983 195305 172062 39456 18010
=8 1443806 1905 | 3466 | 5661 | 6980 | 4639 | 4616 52192 103466 71932 45871 90283 35409 17386
121730
o3t E g 31133 | 58205 | 80790 | 54984 | 56216 | 73132 | 292469 202473 194089 106350 65296 2171 0
Y8 1140016| 901 2245 | 4387 | 6437 | 3187 | 2450 24303 27006 30134 27215 11336 386 29
A =¥ (412187 4052 | 17633 | 45338 | 69735 | 27981 | 14169 | 62007 106302 51431 12100 1327 94 18
HAF£&
|78 28832| 316 800 388 650 388 494 3747 6590 5397 3769 3820 1396 577
AZ T
BEAbgAA] |913487| 15485 | 31842 | 34182 | 39941 | 28913 | 22662 | 208275 177552 113195 102234 106821 19741 12644
G gE 1249048| 1068 | 1649 | 2338 | 2419 | 1806 | 2666 18515 37354 46392 39535 67712 16306 12188
olutE 520774| 13290 | 26941 | 21318 | 22322 | 19460 | 14504 | 154919 121235 57162 41864 25055 2687 17
AYFe |38812| 165 292 1499 | 1189 685 553 4672 4486 3972 12287 8825 126 61
A =8 | 87454 | 818 2652 | 8591 | 13575 | 6648 | 4566 28051 11172 2608 5971 2715 44 43
W A8 16499 144 308 436 436 314 373 2118 3305 3061 2577 2514 578 335
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Ad=v=8

T3 9A |590734| 8385 | 12104 | 34994 | 26637 | 13340 | 21277 | 147801 137453 66615 55404 45774 10096 10854
g 1172131 972 1620 | 2689 | 3214 | 2492 | 2553 19664 30596 31348 23500 33466 9452 10565
oIt E 356749| 6973 | 8928 | 27686 | 14428 | 6939 | 17092 | 111638 91850 32228 29022 9729 236 0
AHFH 7267 36 206 252 410 621 113 1167 2196 610 1046 610 0 0
oA g8 | 43231 305 1166 | 4049 | 8236 | 3044 | 1217 13643 10420 620 435 57 39 0

=g
HlAT8 11356 99 184 318 349 244 302 1689 2391 1809 1401 1912 369 289

Ay

A-FAA |687552| 15926 | 21083 | 21008 | 40862 | 25061 | 22693 | 137299 | 204627 104610 49332 30129 6766 8156
s 1106233 901 1258 | 15642 | 2381 | 1789 | 2104 11811 15209 17047 15945 21587 6609 8050
o} E 380914| 14480 | 18437 | 11782 | 11061 | 5009 | 13666 | 93436 116564 68397 24478 3604 0 0
AHTE  |20055] 49 100 1039 | 1052 | 582 331 1212 4203 2093 5509 3884 0 1
ChAI Tt =5 |172475] 424 1127 | 6422 | 26140 | 17488 | 6376 29598 66762 15625 2432 78 3 0

=
HlAT 8 7875 72 161 223 228 193 216 1242 1889 1448 968 976 154 105

At

F3HAA] (366315 7174 | 6462 | 13340 | 8173 | 13510 | 16001 | 101718 88562 39418 34061 25216 6225 6455
s 191915| 747 992 1418 | 1498 | 942 1151 7913 11903 14072 17039 21692 6138 6410
o}IE 260701 6216 | 5051 | 11310 | 5448 | 12035 | 14466 | 92401 74008 23723 13256 2787 0 0
AH9TY 5104 7 2 1 1 47 15 148 1132 603 2857 291 0 0
ChAl o8 | 3382 | 123 266 410 1000 | 317 115 285 377 175 306 8 0 0

=Q

HATE 5213 81 151 201 226 169 254 971 1142 845 603 438 87 45

g5

g g9 Al 1363630 8870 | 13264 | 9001 | 12172 | 9353 | 12435 | 73749 121274 42553 27253 23240 5557 4909
g5 |85558| 665 1152 | 1932 | 2406 | 1576 | 1560 7835 10127 12899 15852 19258 5464 4832
o}IE 234035 7787 | 10640 | 5433 | 8329 | 7027 | 10060 | 55772 94451 25165 6595 2776 0 0
AfTE 14183 75 486 160 186 150 60 3727 4127 1458 3091 662 1 0
A g8 24949 290 856 1271 | 1104 | 516 632 5585 11321 2292 1064 18 0 0

=9

i 4905 53 130 205 147 84 123 830 1248 739 651 526 92 77

Ay

SAF A 262561] 4294 | 11060 | 11954 | 8722 | 8921 | 5209 65919 79762 26339 19804 14068 2686 3823
g5 163435| 772 1122 | 1329 | 1440 | 1138 | 1347 8711 11724 11132 8865 9485 2604 3766
oIt E 168512| 3157 | 8932 | 8290 | 4284 | 5884 | 2836 50262 59824 13034 8557 3452 0 0
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AYF= 7691 124 247 496 501 216 248 1523 1407 844 1411 671 3 0
A =8 | 16988 | 145 568 1578 | 2195 | 1491 550 4061 5422 492 447 39 0 0
HAF£&

|78 5935 96 191 261 302 192 228 1362 1385 837 524 421 79 57
A=UT+9

260962
A7 = 0 56970 [140501|130770]{188660{150034(116363| 660938 627128 275521 140211 68545 24341 29638
=8 1490709 6996 | 10972 | 13194 | 15776 | 13044 | 16113 89585 87889 71052 56665 56402 23679 29342
164055

ol3tE 9 46937 [121016| 88311 |122976|105820| 85178 | 482792 408009 125901 49092 4527 0 0
AP 144334 865 1222 | 4073 | 4680 | 3324 | 3555 31194 33976 30993 24903 5466 83 0
ChA =¥ |304165| 1680 | 6229 | 23865 | 43895 | 26781 | 10135 | 50999 90710 43066 6512 236 56 1
HAT&
74]1:1;2094 29853 492 1062 | 1327 | 1333 | 1065 | 1382 6368 6544 4509 3039 1914 523 295
U=
AR R 445848 8391 | 12052 | 10844 | 16602 | 11868 | 19631 | 108008 89141 46758 39928 38098 20149 24378
= 1214318 3794 | 4968 | 5502 | 5804 | 4367 | 6893 34100 27091 19149 23344 35429 19760 24117
ol E 197693| 4249 | 6409 | 4562 | 10182 | 7016 | 12038 | 68780 54446 20195 8901 915 0 0
AYF= 19642| 65 106 275 104 77 137 2358 4026 5694 6135 662 2 1
YA g8 | 3643 84 154 78 66 147 128 783 1514 407 282 0 0 0
HAF£&

|78 10552| 199 415 427 446 261 435 1987 2064 1313 1266 1092 387 260
A=U+9
FHEL 424063| 6641 | 10479 | 14839 | 12712 | 10359 | 14375 | 103338 104445 45593 33527 33462 13662 20631
g=FE 1191659 3017 | 3800 | 3998 | 4682 | 3664 | 5707 29756 27922 21859 22863 30505 13464 20422
olnlE 203032| 3391 | 6068 | 10175 | 7483 | 6187 | 8182 69857 67471 16837 5663 1718 0 0
AYF= 15660 70 240 148 123 196 129 1721 4342 4457 3867 335 21 11
YA g5 | 6000 59 150 267 184 136 107 523 3026 1335 213 0 0 0

H| AF&

1A% 7712 104 221 251 240 176 250 1481 1684 1105 921 904 177 198
A=U+9
R A 583548| 12415 | 22391 | 17749 | 15013 | 15640 | 26652 | 166605 109093 51675 38096 46945 22058 39216
=8 1309962 5097 | 6162 | 6098 | 6840 | 6456 | 11381 54418 44346 32492 31107 44907 21726 38932
olnlE 225293| 6850 | 14982 | 10280 | 6648 | 8168 | 14035 | 103178 47531 11295 1976 350 0 0
AgTFg 21485 111 293 335 360 278 361 3535 7157 4909 3599 532 14 1
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At 16801 167 535 596 698 386 382 3445 8264 1852 389 87 0 0
=a

HAT8 10007 | 190 419 440 467 352 493 2029 1795 1127 1025 1069 318 283

AEU T

AeHE %= |553457| 5941 | 10858 | 13370 | 16882 | 16939 | 17766 | 145349 | 117833 51982 47013 47698 21878 39948

s 1274370 3352 | 4107 | 4375 | 5384 | 4667 | 8804 | 43527 37183 26974 31665 43129 21570 39633

ol E 253609| 2322 | 6384 | 8113 | 10518 | 11538 | 8321 98330 75670 20058 8998 3357 0 0

AYTE 13522 34 12 198 79 138 151 1346 2410 3534 5323 271 24 2

At 58 | 3305 | 119 151 398 564 327 108 332 846 318 124 13 0 5
=a

HAT8 8651 | 114 204 286 337 269 382 1814 1724 1098 903 928 284 308

A=u+Y

Aebd = |617686| 9396 | 13057 | 13497 | 19728 | 15276 | 19515 | 114154 | 127433 61274 54102 64084 37877 68293

w=38 1390971] 4235 | 5361 | 5385 | 6382 | 6127 | 11905 | 50603 48155 39155 46156 61958 37520 68029

oIt E 197996| 4913 | 7024 | 7081 | 12368 | 8224 | 6321 58859 72410 16025 4096 625 50 0

AgT8  [12068] 50 215 407 254 285 477 1265 2502 4178 1963 455 16 1

YA | 4945 | 32 174 279 330 315 265 859 1889 379 290 89 44 0
=9

HAT 8 11706| 166 283 345 394 325 547 2568 2477 1537 1597 957 247 263

A=u+Y

S-S 815173 11813 | 21030 | 20349 | 23924 | 24100 | 28788 | 190376 | 172201 78708 62413 74856 40061 66554

=8 1434739] 5755 | 7621 | 7632 | 8694 | 7449 | 12961 | 63934 57761 44311 44547 68676 39429 65969

oIt E 310394| 5318 | 11333 | 9154 | 10142 | 13571 | 13576 | 114173 94916 24667 10508 3036 0 0

AgdFy 25794 70 392 976 | 1285 | 615 584 3639 7475 5090 4422 1226 20 0

YA g5 | 25603| 368 | 1215 | 1990 | 3138 | 1938 | 929 4817 8404 2018 778 8 0 0
=g

HAT S 18643 | 302 469 597 665 527 738 3813 3645 2622 2158 1910 612 585

AEUWTH

AEE |875815| 22712 | 31425 | 31476 | 36702 | 24636 | 30434 | 190286 | 203947 90425 70560 63581 26408 53223

=8 1388402 4849 | 7126 | 7586 | 8415 | 6961 | 11426 | 62998 59902 44882 41605 53759 26009 52884

ol E 424577] 16939 | 22289 | 20675 | 24560 | 15236 | 16700 | 110005 | 131723 38728 20502 7220 0 0

AgTe (24187 138 501 796 866 603 775 4713 4844 3874 5945 1132 0 0

A O8] | 22064 | 461 983 | 1728 | 2153 | 1331 | 868 8951 4115 833 553 80 0 8
=a

HATS 16585| 325 526 691 708 505 665 3619 3363 2108 1955 1390 399 331

AEUWTH
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AT

143189

2855

4831

6366

5745

8117 | 6467 24613 29599 14944 13228 16982 5402 4040
=58 176798 826 | 1396 | 1602 | 1767 | 1466 | 2164 10708 10182 9816 11659 15872 5338 4002
o}t E 34811 1691 | 2016 | 2023 | 1577 | 4486 | 2081 7850 9840 2386 176 685 0 0
AHTY  |10492] 66 338 615 638 843 894 1962 3446 862 770 58 0 0
A8 [ 17059 | 190 913 | 1905 | 1556 | 1184 | 1136 3231 5384 1389 171 0 0 0
=9
i 4029 82 168 221 207 138 192 862 747 491 452 367 64 38
Ad=v=8
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4 2 BALQA 528319933 ~20041)

ATo] LHPHAAY, L5 WAL d7] 9% A9, £ AAELS 99 AFE L TEHE
S AASA Dt o W Y AFEe] Hd FaAA A= A A2 I Hw
fFAA ] A A AT o] ez,

AU Az A15 FA A, FAE AFERA] AW 0] 661m*(200%) &
st st A%BRA dWdo] 495m(150%)E EHste AHBL AEsE 5ol
= Aol oF AddRTte] AT 5 vk weld e dFE AdH 495m2(150
q), FAE AFE 661m2(200%)0]4e] HAES HAAANSE H4stal s A 7| T
ogete] A%2S A ).

EAY ARQ004D wEw AT 73870 A% 2 FEE A AGFEAY R
FE 1 F4611D°] = Aoz FAMEA ST, 20049 Aeo] 2287]= A Aol 7He

i
B

B Aom A HAL ol F4F 10370, 471%= 857] ol AvH(3E50.) EF, AT
R A, DA AREE A F Ao A wAl RGeS AREske] AAE sk ok

gt 2004 @A HIA B FESAFGACEAY 7 A= 0 F46123)2 Aol 242717 S
Aoz 3l Hor, Aol 10270, Z471% 3470, Aol 1971 &o= A AT
5 2 EE A A A B dEEARIA e ASEA Soeka Sl AF

olar )t}

rlr

md

o
t
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£ 50, A%E 0A 2 FEFALIRRED © A

Ag [ [ a7 [ 9d [ 35 [ a4 [ 24 [A/=[49%] 35 [ 59 | 4% | a9 | 4% | 8¢ [A7=] 3
2004| 102 13 5 3 10 4 12 34 7 5 3 7 12 5 19 3 242
2003 | 82 18 4 o 14 9 11 27 6 4 3 5 7 8 20 1 223
2002| 69 25 5 6 11 5 10 23 5 5 2 4 5 9 18 1 202
2001 | 57 13 o 10 9 3 7 12 6 8 2 11 7 6 15 0 171
2000| 62 13 11 4 14 2 5 23 1 9 1 4 5 3 13 1 171
1999| 39 4 6 6 12 2 3 17 1 4 1 2 3 0 3 3 103
1998 98 9 7 9 11 8 4 25 3 3 5 5 9 7 7 0 213
1997 93 12 9 6 7 5 6 22 4 1 9 2 6 8 14 1 205
1996 74 11 9 9 13 4 0 19 1 7 6 3 3 6 16 0 181
1995| 49 13 10 5 9 4 0 20 4 1 6 3 2 4 15 0 146
1994| 55 10 7 4 10 2 0 10 2 0 6 2 0 4 13 0 126
1993] 50 11 7 o 9 2 0 14 2 0 7 1 2 5 7 1 125

£ 5L A% 2 TEE ALY HEEA  BAD)

Ag [ [ a7 [ 9d [ 3 [ a4 [ 24 [A=[49%] 55 [ 59 | 4% | a9 | 4% | 8¢ [A7=]
2004 | 228 | 103 39 17 25 21 19 82 45 24 24 19 12 20 35 25 738
2003 | 237 | 100 38 13 22 20 18 75 40 27 19 12 11 18 29 25 704
2002| 200 89 36 18 29 15 17 67 34 23 16 12 13 22 26 21 638
2001| 176 73 35 24 33 15 12 61 25 16 12 18 8 19 19 16 562
2000| 134 67 16 12 24 12 5 43 28 13 4 14 7 15 17 8 419
1999| 137 56 25 14 12 12 5 31 21 13 4 14 5 7 18 11 385
1998 96 49 o 11 6 14 6 31 19 16 5 11 1 3 11 14 298
1997| 105 53 9 13 9 18 12 27 18 14 2 13 1 7 15 12 328
1996| 104 43 12 15 4 9 0 22 16 12 1 8 0 7 21 11 285
1995 77 36 7 9 o 11 0 10 9 5 3 8 1 3 16 13 213
1994| 56 28 6 7 4 10 0 7 6 1 0 8 0 0 3 11 147
1993 37 27 o 1 2 6 0 3 6 2 1 4 0 3 2 10 109
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2t S AFAAZIAL, AGTIAL ZIeA E%

Folzebs AA 2 el wet g rIsAer AE A
S 7L A ARG 7IAL Al EFE Ure]l & 4 glvk 2005 99 @A AFARIA
7]EAbs 1627, AR 71AF 28401, A 18Rk 71AF 3753, Ak ek

Al
=
»
fincs
riet
o
- o
AL
=2
o

¥ 53. U= H A #4E A4F HEA d3 (d9iw)
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2000~19
20054 | 2004 | 2003 | 20024 | 2001 9 Al

o 84y
e R Ry Sl F e AP & 253 178 97 106 44 2162 | 2840
A 9 A ] 7T AL 175 280 184 105 52 2957 | 3753
A A ] 7= A 5 9 11 4 12 111 152
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