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Corporate Social Responsibility SHIOrIIFol ALsl R e JIE | & AR S
SCMS* e AEl 4 ALOl Xt
Solvay Care Management System =Hl0l HSEQ Al 28 8 A3

HSEQ-STD, PRO

.Corporate HSEPT standards, procedures £H0]l HSEQ E Xt A & A HE
.GBU Q procedures

*SCMS= 1S09001, ISO/TS16949, ISO14001, OHSAS18001, ACC RCMS, PSM 2| =Xl HSEQ

jlxl:o

ZE S Basic(level 1)2 2 511, Solvay Way(SW), Solvay HSEQ standards & procedures, PSMS,
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=H0l HSEQAIAE]

3.2 Preserving natural resources

Selfassessment
players
Sites
|
Launch
32.1. Improving energy  Defemining e entiy's inderl
ficiency | COSUMplion profie by pimary  improy
SMCIENCY  eoerpy e andby producion  definn
unt achiev
- - Has the enity modeled i's e
Detailed requirements
eneroy siruclure using e e
Group EPSCaach soitware it}
and cefemined is energy 5
consumpton profe blowing 2
tre
descrbed n otcz TRP e
11 wofpat
NB. The pfi mus! cover at
Jeas! 30% of e enliy's o
‘overall energy consumplion. Hasar
defines
Associated metrics Primary energy consumplion, | >Te ¢
» overzl and by production comp
Ik &
~ | >Spaciic ormary energy =0
consumpton of each product | SO
(Gl e uedl SThet
dfen
mpo

Associated tools

> Notice 2011.111

=]

S

HSE ACCIDENTS AND INCIDENTS:
PRIMNCIPLES OF CLASSIFICATION,
INVESTIGATION AMND REPORTING

HE

IND-HSE-01.01-PRO

Leval 1 - Basic Leval 1- Intermed inte
Sowvay
4.2 Ocospational Safery
. Author(z):
s T Gt Sby el @ % W8 |7 5 cavove (IND-HSE-OS)
wimteseogmnte of cowe xede
o W MIGAULT (IND-HSE-PTS)

ol ik uEmeEe &

)

LAGOUTTE (IND-HSE-PTS)
DELZENNE (IND-HSEPTS)
SAPET (TND-HSE_ENV)

A
P_ GLERET (IND-HSE director)

™
Sgat, ofies 2ed RE

Revi =):
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[

iewen(:
MIGAULT (TND-HSE-PTS,
SAPET (TND-HSE-ENV)
QUINTART (IND-HSE-OS)
LEPLAY (IND-HSE-TH)
THIAUCOURT (IND-HSE-OH)
MEURA (TND-HSE Policies & Processes Mgr)

V. LORENT (IND_HSE assistant)

Entities and functions concerned by the document

Site Managers. HSE Managers. 58U Industrial Directors. &8 Supply Chain Managers

List of Revisions

Verzion Page Date Revision history - Comments

Draft = 18/12/2013 | Far first review

braft - 09/01/2014 | After presentation ta EODIR HSE

Draft = 17/02/2014 | Afrer presentation to Industrial Directors of S8USs. for
#inal approval

Draft = 21/02/2012 | For final approval

VL1 + 04/03/2014 | Issved far application

viz + 03/04/2014 | UpdatedTable 2 - EHS Hazards Classification: phystcal
hazards are now more readable and in line with report
UNECE fifth version, 2013

applied for
+ EPS Coach
>

> 15050001
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5 Relference Document on Energy Efiiency Techniques (BAT, BREF ..)
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HSEQ #I &2 & &It JIE

o AFEO| BA QA IO > M B> HAZ0| 52 S AN A2 U Al
= o e Bl S H Ak = A Bl 2
1. 22, AtEtotA CTA D= O
e B2 A
2. MM SOCRATES *Al RO D2 RE
e ‘22 88 | 2wz au | M
3. 2828 SRD, PHR Mol KB A% 2 AR
4. 82 ERA, ESA, ORA RMP | *511 %] =1 o)
— 100% cEWE A2AE AD, | o3
5. MEed PSMS HAE e AA|
6. HZE YL Z2HEZZ FMEA c} =
= == =, CTAS | L A= T BHOITHA Al
7. 250tA TRA 18 F=D|

+ CTA: Critical Task Analysis & At2iOtA 2 B2 I8 A EDL

+ SOCRATES: Solvay OCcupational Risk AssessmenT for EmployeeS S8t & =& I J}(CTES + Keiron)
* SRD: Safety Review on Diagram(RI & & 0| =11 S& &) S 0| CHEt A=A T It (HAZOP + LOPA)

* PHR: Process Hazard Review(RI 2 &0l LD H/w & 2t&hsh SO st AE A BOt

+ ERA: Environmental Risk Assessment 22 9/ &4 O}

+ ESA: Environmental Significant Aspects 2 & EQ =0 ot

* ORA: Off-site Risk Assessment & 2| & & J}

* RMP: Risk Management Plan </ ol 2t 2| A &!

* PSMS: Product Stewardship Management System&| = 24 2 22| Al A &l

* FMEA: Failure Modes Effects and criticality Analysis O| & & & 24

+ TRA: Transport Risk Analysis 25 &4 B} S) SOLVAY
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(Elimination)

CH Al (Substitution)

=& X Xl(Technical measures)

X & X Xl(Organizational measures)

@?/Ei—_r‘, u =(Personal Protective\lgquipment, Training)
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| 2016 SCMS closing SOLVAY
/ eting Atdd|

2016. 10. 04.

SCMS internal audit team

1. SCMS U R Z Al &

+ 1S09001/ISO14001/OHSAS18001/TS16949 ‘IS ZAFE 2 S8
SCMS ‘ZHHE'T &I 4t =M #ZH2 BIAHE'E 2

X=X
3234 = S &t

+ “16. Q3 SCMS L2 At= 6tEtJ| Corporate 2+ Ak(11/22~11/25) CHH| St
SCMS ver.1.1 22 0iH| gap= I &

+ Final self-assessmentE 43 &(10/25)0] leader auditori| il 2 LHOF &.
(103 142X 2= BHEAIE S & 2= 6K Final self-assessmentXt=
S203)

+ SCMS covers HSEPTQ as Integrated Management
System(IMS);
.1S09001: 100%, TS16949: around 80%
.1S014001: 100%
.OHSAS18001: 100%

.Solvay Way(1S026001, ISO50001), PSMS, SPP, ACC RCMS, PSM, SCM
.Solvay HSEPT Policies, Standards, Procedures, Guidelines

* 12 elements: 49 sub-elements: 70 requirements: 1,002 Yes/No.

17 S SOLVAY
asking mere from chemistry®
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2. SCMS element team X&)

‘16, 8/29 & I

No. of
Element Content Sub- Leader Member
element

1 C';?:gﬁ{;ggt& Management 10 ZoS |[So02, Zo#, 2o, 2Zod e, Zo¥
2 Compliance management 3 BloJd| | Mo, &od, HloF, 2o

Customers requirements & e =

= & o0&, 2 £, 2

3 e 4 ot |FHo&, Olod, £od&l, 209, dlo o&

Hazard identification & Risk - _ -

= oA 200! Flo= ol 21

4 Eansgement 8 Fo¥ |[Zo=, 509, 5toE, Olod, oXll, 2o
5 Human resources 2 Zlos |[3o0<, oF, BloJ|, EloZl, Yo%, o, &loE, 2103

Procurement & Management 1] = = =

{ 2 Xo&l o

6 " 2 ol |XtoS, Zodl, Yoil, Olosl
7 Supply chain & Logistic 4 EoF olll, Zo&l, ZoZ
8 Production 2 Zos |Zo)|, Yo
9 Maintenance & Inspection 3 Loz |Zo=,0log, SoS

Quality control & Product L oxl 2 ——
10 release 4 Olod [2oX, 209, ttoHH

Emergency preparedness & @ SR BIyeES el G P
11 Emergency response plan 4 2o |Ho, HoFE, Yoll, EloF|, S0
12 Performance assessment 3 Hto& |0lod, 2oY, 20X, HoH, toF, dof!

1. ALLHZEAL 401(2015~

2. Element team 2 2: &Y element 2 &8, X L HHD 2ZAF =&

E 2 A 1 E): BoH (E2,3,4,8), 0o (E6,7,10,12), ZoEH(E1,5,9,11)

SoLvAay

asking more from chemistry®

S

3. 2016 SCMS element team’s target

« 2= requirements(70JH)2] level 2& BHEA[I| AL

= L T

o 2 2 M4 field check(2 HF + &2

=
SCMS level 2, Solvay Way level 20|35t 10

« JiQl incentive & & & CorporateZ At Z2 Ut 2
Incentive Hl &= (SCMS &A% + Field & &%) /2

K el

— O

o ZPAMXFQH I Z2PAFREQE OO 21 A0| THE &
PARK)Jt Corporate 22| S22

(e}
O T,

xS THESC

19

ZF AR

(HC

SOLVAY
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4. LIS ZHAH 21} (1/2)

2014 (Target level:2.0)

2015 (Target level:2.5)

‘16, 10/04 & TH

2016 Q1, Q2 (Target level:3.0)
2016 Q3 (Target level:2.0)

El Sub- Require
(Nb) Element -ment
1 (Nb):1.1 (Nb):1.1.1 Q3 Q4 Q3 Q4 Q1 Q2 Q3
Level Level Level Level Level Level Level
(4S8 %) [(EEERD) (HHE %) (248 %) (4S8 %) (HHS %) (HHE %)
1 10 15 1.06 (52.9) 2.06 (103) 2.27 (90.8) 2.90 (116) 2.66 (88.7) 2.43 (81.1) 1.70 (85.0)
2 3 7 1.29 (64.5) 2.64 (132) 0.86 (34.4) 2.64 (106) 2.35 (78.3) 2.78 (92.8) 1.14 (57.0)
3 4 5 1.40 (70.0) 2.60 (130) 1.50 (60.0) 1.90 (76.0) 1.60 (53.3) 2.30 (76.7) 1.30 (65.0)
4 8 10 1.64 (82.1) 1.93 (96.5) 1.50 (60.0) 1.90 (76.0) 1.15 (35.8) 1.95 (65.0) 0.85 (42.5)
5 2 4 2.50 (125) 2.50 (125) 2.38 (95.2) 2.62 (105) 2.37 (79.0) 2.12(70.8) 1.50 (75.0)
6 2 3 1.50 (75.0) 2.00 (100) 1.00 (40.0) 2.50 (100) 2.50 (83.3) 2.00 (70.8) 1.00 (50.0)
7 4 5 1.80 (90.0) 2.60 (130) 1.50 (60.0) 2.60 (104) 2.60 (86.7) 1.30 (43.3) 0.80 (40.0)
8 2 4 1.25 (62.5) 2.13 (107) 1.38 (55.2) 2.75 (110) 2.75 (91.7) 0.75 (25.0) 1.62 (81.0)
9 3 3 1.50 (75.0) 2.38 (119) 0.83 (33.2) 2.50 (100) 3.00 (100) 1.30 (44.4) 1.50 (75.0)
10 4 4 1.83 (91.7) 1.83 (91.7) 1.38 (55.2) 2.50 (100) 2.25 (75.0) 0.62 (20.8) 1.00 (50.0)
1 4 5 1.40 (70.0) 2.10 (105) 1.50 (60.0)  2.30 (92.0) 1.50 (50.0) 1.30 (43.3) 0.80 (40.0)
12 3 5 2.00 (100) 2.31(116) 1.90 (76.0) 2.80 (112) 2.30 (76.7) 1.00 (33.3) 1.00 (50.0)
Sum 49 70 1.52 (76.0) 2.26 (113) 1.52 (60.8) 2.49 (99.6) 2.25(75.1) 1.84 (61.3) 1.22 (61.0)
*2t elementS] requirement?l E 452 gt
/ soLvay
asking more from chemistry®
DAL 2 _
4. L2 2 A 2 10t (2/2) ‘16, 10/04 & T
« 2= requirements(70JH)Jt level 2€ 2H=3GH0 OF &
« 0| &4 requirement 3801 > S8 = 45.7%

Cha plarl Requirement Document review Interview + Field check
1.1.1  QHSE Policy 2 0.5
1 1.5.2  internal communication 0.5 0.5
1.6.2  improvement plan 0.5 0.5
2.1.1  ientification of regulatory requirements. 0.5 0.5
2.1.2  Assessment of compliance w ith regulation 0.5 0.5
2 2.2.2 Compliance with voluntary programs 1.5 1.5
2.3.1  General rule 3 0.5
2.3.3  Personal Protective Equipment 1 1
N 3.1.1  Requirement related to the products 0.5 0.5
3.4.1  Management of changes 2 [
4.1.1  entification of environnmental aspects 0.5 0.5
4.2.1  Occupational safety 0.5 0.5
4.2.2  Preventive & protective measures 3.5 1.5
4 4.3.1  industrial Hygiene 0.5 0.5
4.4.1  Occupational Health 0.5 0.5
4.6.1  Product Safety 0.5 0.5
4.7.1 Product Quality 0.5 0.5
4.8.1 _ Transport Safety o o
5 5.1.1 Employees competencies o o
6 6.1.1 Purchase responsabilities & authorities 0.5 0.5
6.2.1 _ Management of contractors 0.5 0.5
7.1.1  Reception of raw mirl and other incoming goods. 2 0.5
- 7.2.1  u a/Loading op & handling of us material 2 0.5
7.3.2  Storage 0.5 0.5
7.4.1 _ Packaging & shipping of finished products. 1 0.5
- 8.1.1  Control of manufacturing processes 0.5 0.5
8.1.2 Health & safety hazards, & environmental aspects 0.5 0.5
s 9.1.1 Preventive maintenance 2 0.5
10.1.1  Quality control of raw material & sampling operations 0.5 0.5
10 10.3.1  cCalibration & test of measuring equipment 1.5 1
10.4.1 Identification & treatment of non-conforming product 0.5 0.5
11.1.1  dentification of potential emergency situations 2 0.5
aq 11.2.1  Emergency response plan 2 0.5
11.2.2 First aids & emergency medical attention 0.5 0.5
11.3.1  Drils & large scale exercises 2 0.5
12.1.1 Customers complaints & inquiries 0.5 0.5
12 12.3.2 General planned inspection program 2 0.5
12.3.3 Ho 9 2 o
Global Results .59 1.22

w asking mere from chemistry®
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| SCMS audit wrap up

Solvay Way + Level 2 requirements
at Onsan PP site At

Corporate Audit Team

25/November/2016

Audit result summary

+ SW target for Onsan PP site in 2016: 2.74(68.5%)
=> 5 H: Solvay Group i 1<

+ SW HSE part performance from SCMS in 2016:

3.35(83.8%)
=> Z 1} Solvay Group Wi 1<

* Achieved all level 2 requirements of Solvay Way and

SCMS 100%
=> Solvay Group L Solvay Way & SCMS 19| &4

23§ soway
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et==Hl012] HSEQZ 3t

‘SCMS’
1.2629: OH8 > Z& > M
A 2.2t 24 X8 HSEQ 22|
ANDE =24 34 SAED

BEAR 2HEED
BeIX ot

S SoLvAay
asking more from chemistry®

SIEEHI0NGHH 2= & 10I1HK[?
H: ‘Let’s create more future’ workshop

ZA:°17,2/17~2/18, HEE oiHIX 2l =
Rt BREHI0l ARA 22X 622 (4 1E)
191: 9H& 40
29|: HSE 40
3%2: SCMS 40

4. ACT 30
5. Safety 30
6.2 20
7.PSM 20
8. OpEx 10
T 10&8/0E S SOLVAY
asking mere from chemistry®
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HSEQ /él &l 17, 2/28 & T

= PSM PSH (‘03~)

= SxYeHN 1S& (‘10~)

 SMESZ2OM ASS
(‘10~)

= HACIS A SE (‘04

= HE =MYH (08~

(0o s oo " =HIO|OELH HSEQAIAH
19] (SCMS, Dec. *13: 96.1%,
“A” level Nov. *16: level 1~2 100% DIE)

= Eio|2EU csr 14
(Solvay Way, ’15: 73.0%,
’16: 81.8%)

= &Ho| U E= 1MS IS
(DNV, Nov. ‘14)

 OINMEZ 15 HIEAIRE
XY (ARSH: Aug. ’12~)

S soLvay
asking more from chemistry®

‘ Contacts
E-mail: rhodia@ulsan.ac.kr
MP:.010-8523-8750

5 SOLVAY
asking mere from chemistry®
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A&l 2y 2z

The crust |s broken up Into plates, Convection currents in the magma
cause the plates to move in different directions.

o

Epicenter : ZIY

surface ./ waves

When the plates give, the stored energy is refeased in the form of an
earthquake. The point of the earthquake's origin beneath the surface is 15?° '12?° ‘6?° 0° 60"‘ 12°|° 139"
i - " o, T D P .
ocentre ? o
- 45° M;{,/ T.EK & Sl 15
VAV 5 SRIS . 5.7k .
ol / [k 5 { bk, 23 A -
o Y7 S NS P ik W o
N L P O P ™ il
15 o = & ik i 15
N G A e P 7
i | & i - 3 . o
45° — - et 27 45
AW RN, A N O B AT A
AN W
AR CH-§E0Rt S ALY 9 ALF| 5

T=E(Magnitude)2 &l =(Intensify)

v' Magnitude : Based on energy released

> LogW =118 + 1.5M

X 12711 71l w2t X|EoH x| = of 308] S7t

v Intensity : Based on damage or human perception

> 7 22| (Mercall)Zl = : 12TH|

Not felt
Felt only by persons at rest
Felt by persons indoors only

Felt by all; some damage to plaster, chimneys
People run outdoors, damage to poorly built

structures

Well-built structures slightly damaged; poorly

structures suffer major damage
Buildings shifted off foundations
Some w ell-built structures destroyed
Few masonry structures remain standing; bridges
destroyed

Damage total; waves seen on ground; objects thrown
into air

PRI CHEHEIR R AIONY 24 AR

built

2|0 = X|ZIo|
= Tz 3T
1.0~3.0 | Not felt
Il Weak
Sl I Weak
_ WY Light
4.0~4.9 Vv Moderate
_ " Strong
5.0~5.9 Vil Very Strong
VIl Severe
SAO=ET | Violent
7.00018 | X~XII Extreme
6
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16434 78 &&tMMI T X2 F
1978 103 7€ 8 XIZ!,

> 72 5.2

> ASILEE 1009 1, HEZE 1009 X
v 20161 93 12& BF XX HLE 5.8
v/ 1988H LHZIEHAJ|E XX £

> 6T O|YO|HLL 243X 10,000m Ol

v/ 20054 HEFTZEAHIIE

> 3T O|YO|HLL 24X 10,000m O

SN N NN

A
]
§
}
8
H
]

AR ER-8EER ALY 24 AR 7

TFOANE(BH, Gl OFF-UASX|A &

S
T)2 HEO| YOl HEIF R T XSSO Y HO (2017H OHEH] o)

1988 O|H

WHE 47 RS 63 £=100,000m' O] & 6= == 10,000m* O] 4}

2017'd 02E o|H

3% £ 1,000m O] 4 25 E=500m' 0|4 DE HZES(MH)

AR OH-8-R5Rt ¢ AR £ AR 8
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A& sl] 7
RIMFES| 2 Ll

Story Drift

Breakage of glass
or partitions

i Horizontal

¢ Earthquake
§f force deforms
7 the structure

480 ¥y Y6

e ERC

AP CIFBR S IO 2.4 At

Xl w&] &

» Surface faulting surface or fault rupture
> Vibration of soil (or effects of seismic waves)
v' Ground cracking
v Liquefaction
v' Ground lurching
v Differential settlement
v’ Lateral spreading

» Landslides

PRI CHEHEIR R AIONY 24 AR
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XElms] #&

X=s *==2] ulsh

pipeline axis

AP CIFBR S IO 2.4 At

Compressions Undisturbed medium

N - al
B Wavelength
Rarefactions 9 Undisturbed medium

- =
Wavelength

11

X m&] 8

ALTIEIY EHSEERE B ALY 24 AlR
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XElms] #&

EEEL

» Tsunamis
> Seiches
> Floods

> Fires

» Damage of Lifelines

A
/ Motion of
faul block

AR ER-8EER ALY 24 AR 13

22 xE meief o

AR OH-8-R5Rt ¢ AR £ AR 14
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AR ER-8EER ALY 24 AR 17

HE[<] x= mef<fk Ci

AR OH-8-R5Rt ¢ AR £ AR 18
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Storage
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v EIE B, 2T, 2d8 TOl HBTX| L1l FHPAFAOE Ao

v H|§MHUSAM JLiQ SO X XPI|HS TUS O T UL

3

[ |
v O0|=3& FEMA(Federal Energency Management Agency)olM 9.11
B2l & o] 200 Cier 1t w2 =18 230t US

v SUOIME A X BHERIFFO o) XIZI0] CHHIDH 2|A T I XIHES
AIATHHE UQ
v XI5 [ A= OFx! =IOl 3| AJULX|HE J|20| PHEIX|E
QURUS  OL|2} IfQ YA Bt HEH
AR CH-SEYR ! S ALY 24 Al 22
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R
v' Risk is a combination of :

> The probability(likelihood) that an event will occur
» The consequences(impact) of its occurrence

Insignificant Severe
p."?.é'm."‘ﬂ'y Low Extreme
Pm;g"‘w Low Extreme

‘_@ pmi?:m? Low | High High |

5 ]
robabiity | Low Low Medium High
ooy | Low Low Mediom | | Medim | | High

AR ER-8ERE U ALY &4 AR 23

Likelyhood

o5 X ®Z=)|
(Probability) - (of)
Very High | Ci% TEEO| LiTQ10H SO X1 2y e 4 14
High [f4 TEEO| LTI SO & Kjay e | 3 104
Oy FEE LITND G BB Ths
Equal 2 1004
ol 2t 4

Low 1 1,000

Very Low 0 10,0004

AR OH-8-R5Rt ¢ AR £ AR 24
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Consequence

SEUHH, B2 BT

H A A H{ o)y
CHXH AL | I s X A 4 | 100 1%
e MBF | Ofe FOHSH |FH M LE AIAE &4, | | 100248 D2t
1L of SY TV IT LA BT 10249 0%
= 242 uoL, BB 102@ 0|2t
=11 I =W EP
¥ WA | FY D 2 L1l o4
== 1o By B IIT, R RS L | ] 1 A
T [e) y T =1 — 2o ]ﬁ'ﬂﬂ ol’b"
HOl TAIY LT QR|ITB| FEOIM X
,8; NI S :E T 0 | 1w o9t
AR ER-8ERE U ALY &4 AR 25

Process of Risk Management

i > S—

Cost Analysis

Asset Valve Analyze how mitigation
Assessment [T XI XX XIXI XYY Ialelvia) options affect asset criticality
(Section 1.1) o and ultimately risk
@
@
i
Risk Assessment Hdontity ) ¢ . kDetision
(secion 1.4 Mitigation Options (Risk Management)
(Chapters 2 and 3) (Section 1.5)
[
] @®  Analyze how mitigation
r—— : a .. 000000000000  options change vulnerability
Threat /Hazard and ultimately risk
' Assessment Benefits Analysis
| (Section 1.2)
.
AR BR-8EERE S ALY 24 AR 26
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Risk Mitigation(CIZLHE[S

ql %I'H I ,8_ Al_l-% E II. Earthquake Magnitude

M5.0 M6.0 M7.0 mM8.0

Potential total loss
is based on building value,

@ Failure AIL2|2 2 Sl
@ Failure AILIZIR 2 MOIRE &Y eecs e s
® O % WOy At

& IJOKof &2 = A1l = Al & LOHZ 2 X Probability / 4

are exceeded

Manageable loss
can be planned
forin advance

Indirect
Iosses
| w Direct
losses
} and in-house
resources

moderate low

Likelihood of Loss Occurrence
Risk that an earthquake will
cause catastrophic losses

@ YL AU(risk) > = ZH|S(risk recovery cost) : &%

very low

MITIGATION DECISION

@ ML=z AU(risk) < 2 ZH|S(risk recovery cost) : EF

% Annual Recovery Cost=2ZH|-§/TAXTE2 Y7 ATH (S 8§ HI, etc)

AR ER-8EER ALY 24 AR 27
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. WIEYHE 1V. Bl I (L) U878
ds+E Y
zg SHTE -
=5 &
XA 15 225 10
ANe15 < ! 10
XY 235 Hi=ts 10
X2 A7 10
g 25 10
X4 35 Hi=tE 10
XY 35 s 10
g 35 ~ 10
SgS HEE 10
ds+E 24
T =722
i =5 B
MY 15 22 10
X135 10
X4 2% HiE R 10
g 25 +2FH 10
X425 10
X4 35 Hi=ts 10
X 35 +Z28X 10
&35 10
S45 HEE 10
Z
: SeFgoL 2t
=& < 1
. . 12+ Pl | 2T4Ys d4s+=E H[Z
Moment Diagram Shear Force Diagram -
10 10 LS 10 grE
BT STAQUY FYTIE MPTS L UHYEEI 8% 36
| . Q3HY SoInty Il Wy s3rEy IIl. WY HE IV. B N|((LT) 7YY

MSRIBE HITEH (LIE]) HEEA A

U BOLT MIZ gust 1IXIHER Base Angle +=&5= Anchor Bolt OIHI&

Flexible joint OIAXI Flexible joint A 2HHp U BOLT+Slot hole
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Japanese seismic design standards
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Japanese seismic design standards
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Emergency response scenario, a checklist of countermeasures

Dr. Hidefumi Toyohara

Nissan Chemical Industries, Ltd.

[preface]

At the Japan Chemical Industry Association Responsible Care Committee, in order to
prepare for the "Nankai Trough Gigantic Earthquake" and "Tokyo Inland Earthquake"
that is expected to occur in the near future, we organized "earthquake and tsunami
countermeasure exchange meeting" in 2014. At this meeting, we discussed the
experience of the Great East Japan Earthquake, the response taken at that time, and
the preparation situation for member companies' earthquake disaster. We modeled

response to the earthquake and tsunami disaster, and compiled it into a check list form.

As the assumed earthquakes, in the Kanto region, " Tokyo Inland Earthquake
(magnitude 7.0)", in the central region "Nankai Trough Gigantic earthquake
(magnitude 9.1)", in the Kansai region "Nankai Trough giant earthquake" and
"Uemachi fault earthquake (Magnitude 7.6) ".

Many companies decided the damage prediction based on information from the
Government of Japan (Cabinet Office). Meanwhile, companies located in areas other
than the above (for example, Hokuriku region etc.) often assume a seismic intensity of 5
or more, and earthquake proof diagnosis and plant emergency stop corresponding to

this seismic intensity were planned.

[Checklist of countermeasures]
The checklist is summarized in 1) Emergency Response scenario at plant, 2) Emergency
Response scenario at Head office. Items to be addressed were classified as "large items"

and "small items", and "specific activity cases" and "notes" were stated.

1. Emergency Response scenario at plant

In the event of a plant being damaged, it is necessary to prevent the leakage (in some
cases, diffusion prevention) from reservoirs and manufacturing facilities as well as
secure the safety of employees and, in some circumstances, to stop the plant safely.
Incorrect initial countermeasures will trigger the occurrence of fire and explosion

accidents and have a great impact not only on the factory but also in neighboring
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communities. In order to prevent such accidents, it is important to diagnose earthquake
resistance of facilities and implement various disaster reduction trainings.

The response varies depending on the location of the plant (coastal or inland),
manufactured items (petrochemical or pharmaceuticals etc.), raw materials (dangerous

goods, high pressure gas etc.) held.

2. Emergency Response scenario at head office

Based on the experiences of the Great East Japan Earthquake, companies were
positively engaged in confirming the safety and responding to those who were difficult
to return home. Although the East Japan great earthquake occurred during the daytime
on weekdays, discussions were made on how to contact the management, when
establishing an earthquake on a holiday or at night, where to install the disaster
countermeasures headquarters, securing traveling means, and so on.

Regarding communication means, each company secured a plurality of means such as a
satellite phone and a dedicated line, on the assumption that the mobile phone is hard to
be connected.

Regarding the headquarters functions, Some companies have headquarters in East
Japan, West Japan, and the functions are dispersed. Headquarters functions including
information infrastructure were built according to the situation of each company. For
disaster reduction training, various assumptions were made, and each company was

actively involved.
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1) Before an earthquake
Sand particles Pore waler

2) During an earthquake
\

3) After an earthquake

from“Understanding Earthquakes ” The Headquarters for Earthquake Resea
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2) During an earthquake
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-1 ST~
Table-1 at plant disaster
ol
KIEE NEE FIVIRISL Correspondence
Major item Sub item Checkpoint RG0REHHEG BRSNS
Specific examples of activities Points to
IR IRSEIBENTUET D . i L LR
5 1s training conducted in preparation for earthquake and tsunami carried out? PPHPIRIHIBUIIIESF 1 ~ 2 BIR5E -BHBIRDTS NRBELL, OBRNE, ORRSE (i) FORE
OBEEORHEERNTET N
- CHaD. . SR, %5, L. ) [P
BAIE |5 15 the emergency response system prepared? HENFAROBELLBDIGEIHE
for i execution, public relations,
oA e ———— e GtmEE b BorAR )
disast DR I TLY; FREESATL SEIRS AT L, ITI— M BILAR, IX-I1>5-0-), =33 [ - e b
saster @ Is the emergency contact network established? B CASIERKOMN TSR,
oy
Other iniiatives
RO
DEBORERRIEDSSLTIET N TBHER RAEOME
© How o you secure your own safety? HREFROEE
ERRCALN, T2, FEEOBLBRORS
BREEN |0 o HEmENTOET S SRR ONE TS e, SCLOTIERINTSR.
) : : A7 (RHsFr—%) TORSEHELT.
5 @ s the system for rescuing injured people constructed? PIARTONS s s L
s Whenthe | ORABEEETETLETY BUANSE SRRSO EIER. A -
RRRZORE I it possible to grasp the outpatient visitors I~ KPQRI- FEFRUE AMBEIES 27 A0 A TEAARIE, BRITONE
occurred | ORRRRHEOETERRELTOEIN A S B 2 p I i
Safety of (e ey |4 Do you otec arty mformation on emploee famiie? BRRHSCISRERDS AT LOUN G R AT TICRIRE B THIETTA 35U TEC.
employees SRR AL TOES R BN ESOTAHEIRET S,
® How do you decide whether to go home or whether you can go to work BRARCAHBOT{ ORI,
oty R
Other initiatives SHHERORR
DREEHEAOMG (BERRE) GHATUETH
(@ Is the response to those who are difficult to return home facilities AR
etc.) done?
BT
Long-term response | SRMEABENTUET T “BRfE (389) EOEA (B, TRHES) PERUTH
@ 1s food stockpiled? FERTHIE TBRMU. AV, EERS. RECALSNOVTERIANLE,
ot B MUBEORE
Other initiatives B 5
DR R R HERUTUE T - . I §
5 5o e o e memen et meight and areival time e, BWEENEERLTLS SRR TV ST~ SERICRRL T,
AR —— DR R ERELORRSAN TSRO,
Measures for  |ZARAMEREENCVETD o SRR SRR A 155
tsunami “ ° ? RSP WO,
ZofaEs . R
Other iniiatives SRR
ORRBHERBLCLETN ) I
@ Is the seismic diagnosis implemented? -WRZHOEN THREYEBEEUIN TOMRAEIGIONTHERE
. | OREERLERATEYHTUETY .. N .
s;;ﬁj:?j;?i ’:ce @ Are you carrying out reinforcement work by diagnostic results? FRPITERICADWE MIFATSETERE)
of plant SBRICOER R EONRERIL TVET RERRCBHERE
3 Do you consider possibity of iquefaction and measures against it EARDSAEEN TSR TR
oty ot R .
e ves RIS T K TOM T AT TR
oy S NIRRT SON LTI MBI BIREOREREICHEON (PR SE AN .
@ Ls);\ere any criteria for stopping plants at the time of earthquake +2500 WLETTREIE ECRSIFILEES (FER ILELSEIETZOM) -
EESH(2007 I L) TRERARL e . LT
(Seismic intensity, gull)
. D922l -SIORE SREEIEF TR SRR RS TORE
BELHKAOHBHERTVET AR, B LT, B REBONEEORS (55 PRI, HHES)
@1 it possible to respond to a tsunami or flood SUDROFE O RO, IR0 RS LRELADE T,
—— KSLPRNEORAIR (KREH5TH) OFf. BB TRENTLN
| Safety stop of plant |17 (@i BR. K. ) GHEENFTH FREEOHR
TS BEUIARO 3 Is utity (power, nitrogen, water, ...) secured? BROMR
ke
O EABIEENTOET D
ROV, BASHOGEER, ) ; S
Ssfety of plant @ 1Is the support system established? AERHROHHBNORGE

and equipment

(Support by employees, request for support to cooperating companies, ..)

zoftEEY
Other initiatives

AZAVE1-50) I FYT
ITANE-TSATh

BRUEDIEER T, T39979 NOBISEHINEUNBUOTHHRHERN L E.

BRSO
Understanding the
damage situation

ORBIMORE KIS ORI CBERETH
© Can you grasp conditions such as leakage of dangerous goods and fire?

(OWHMBAIADIIGIZESLTVETH
@ How do you deal with the afflicted areas?

CRBHSOEE
BEAEBICLBUNE
Frys—NEBHER

BELEHOR TS DR

2RUEBOREENILT S,

G

&
Long-term response

zofmins PIASOLE
Other initiatives SRR
= «0-F-23VORM.
@fﬁ‘mﬁﬁ“” ’ ERBOBHE(L FRN-NERELTEC
@ Can you secure an employee RSO

2ot
(BEHHE (BCP) (OVTHRI)
Other initiatives
(For the business continuity Plan (BCP), next paragraph)

ERORR (NEUNTOTF MFILEHS)

wERE DUEREGERENETY e e
BRGGEHE Products  |® Can you guarantee supply responsibilty “aCh () <o A PRI, WEOHE )~ EE B EEEABOME
Coni:fﬂisilan o OBEEHORAPIIRATITOET
CRHRESOITITE) FEEBIHL SO
(BCP) Production 4, 1< there measures to prevent the loss of production technology? ZRBAOITHTIA, FARBTORE BFF-HONTHRIERID) I Py TERET B,
technology | ack up of technical storage etc.)

DRIFHE (BAT) ADERIZESLLTOEIR e e

@ How do you contact the relevant agencies (government agencies)? ~SRERI L. SRS, RIS

- , FREBU TN

DUERAOLRIESLTOETS BEACTRRE o ~
zoft [y ;\ub\icfv o the locl residents done? ‘BAREREADEIE LR T, O THIET ISR T

Local ehallenges. | ’ G (L) (A

DM RAOZEHBABIETS T s

Others  1Is there a support plan for local residents EHEPORS. RRICSDIT

TOMOmEs
Other initiatives
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®2 ST —.
Table-2 emergency response at headoffice diasaster
£
XA RE FIVIRAVE C
Major item Sub item Checkpoint RGERER BEAS
Specific examples of activities Points to remember
AUELCISACERT BT b, R ; - ae
T DRTRRETINRETELTET S HEREPRIEEE (BHTORBUROLIT - ITEE) iatiois
Safety confirmation | @ Have you decided who is going to check your safety - ABEEIDH-KTHEIE, \ y P -
Pl e IDTEIELTLSEA, SHENTABLEBAURNITS.,
N . BEOREL . 525
giéﬁ-ﬁﬁﬁifﬁbmﬁ? frmati thod S SN NTTSEESIAPIL, A>I4ILOIX-I1>y | BROINERNAS
2 Have you decided on a safety confirmation me iy —
QBRERERS T, BEERNEHTOTVETS
@ Are you conducting safety confirmation drills using safety confirmation methods
& Fiove you e s e 1 e e e (b rof the o AEEEaY AL, e EMGIRUR R RS BORH LT
© Have you decided o how to check non-presence people (business trips, out of theoffce, |t DTSRRI e 1 % :
annual holidays, maternity leave, childcare acquirers) and nighttime / holidays? ool
OREUIRERSENWAET ST EREBLTVETY
 Have you confirmed that the determined confirmation method works
IS KRAPHERID AOBERR, WS ABUTWSEANOBEEIA— o ML TBEENRL.
OEEHBLNOBLRREENTZIATLEETVETH o K - -
Disaster response | ¢’ 2 oy making a system to consolidate disaster situation other than safety confirmation | o - FXSIRBEDBILRIE A5 —%) H’W“R‘ F &
IR RT3 7 Ll TIRERIEL TOET
@ Are you conducting training using a system that aqqreqates the disaster situation?
L, T .11
REEZORE o i 3 5Bl Jugja ILR-5-H
ERASO OEUEEMRS SIS0 AELTUSEIOBIRR T EIREEL THEBL K. S EOF SRR B,

Safety of employees

@ Do you have an organization to relieve victims

OB ONEHIEBIS BESIMISREENTVES
@ Is the priority order for response matters at the time of the disaster determined?

IR T3,
ELOEETHIIEOR N TS5,

- AEERMEELL 2RI BRI EED

IREERENR
Measures to hard-to-
reach-home workers

DREHFRBERELTIET
@ Are you developing a criteria for returning home.

-HEMRALOREHIBLVIRANBL, BPICRETES. RIEORE LOPMBLTREENT.
10 kmERCEEOHEREEI .
~ASCEMMADEREIEE R ORI PRBICHS,

QBB TR TSI
@ Are you creating a return home route map

-GoogleMap® OMEIFRLY TN IC KOS IR RIFRERR,
REZIETYT L.

ESEISZ

BBCEEERML THLENTS.

ORERLENDHBERDTVFIN
@ Do you decide to respond to those who wish to go home?

-3 BMERELERL.
AAEOBLEUT, REZIBER (Notyh-Kk-BHRE) TR UREEHD.
- REREEE.

BN LB
“RERERAHCEEEANBIER.

ORERLENOZERROLHITITVET
@ Are you ready for supplies for those who wish to return home?

SR K R, FERR). BBML.
HBRS : 3ERSHE.

Sy T
AAEEHENY 29I AN TR
REMOVI-E%G,

- FERESERU BB LE,

95 e S2Ef. SERTIER.
e R | BRI, REHEIE B
s ton |19 asaster reducton raiing cone? -
Training NEOREERELTIET Y .
@ Have you decided the frequency of disaster reduvtion training RISV T 2E
OIS NEORBERELTIES ERI PN RESORLTEKER.
® Have you decided the scope of participants for isaster reduction training DL READTRIE.
2o SR RREORT s -
o i osantony ST ORBETONIEATELERIETS
JHE (SERE) GBETH AUAHORHTE—HE I PITEL TS "
Head aifice fomction | 15 there a backup system (tronfer detination etc) when the head offce function s lost? | Bl RAGABAELTILS E1T3. R RO
transfer AR ETSIETA RS TUET S R
@ Have you decided who decides to transfer the head office functions b
DIBETIEBASEROTVETN .
@ Have you decided the work content to be transferred RIS, BE| R BCRETT o
OBRFOEEEFADSNTUET BB BEILE
@ s the place to transfer the business system determined? B (ES)
5 hreyou dcursng e emergney v i e manager o th g youare || ST ESAHEUTRE,
occupying? A BLERBLT.
ARESATL | S EXIEMISIENORE (L35U,eBE T oautss -
ntema information |G e e el ormtn system can o b vsed? BB /OB SR
AAHERE system v -SHEPEPIRECE:
Head office functions 227 HICERIILTLES Y “RBECABARBTENEHRL (AT LERBEES
® Are you considering correspondence assuming the period until the intemnal information |- EFEB T& SEOCEIEHBEIR,
system retumns? et A, Y-/ B AT SR 85,
DEEE LY TSP -ADEEFRERDTVETH .
E-mEI  Have you decided how to contact customers and suppliers EERAPIRTTIE RS RLOR 2RI 2R
Customer / business ¥
partner HTHT IR S SR TS RO
(@ Is there a fixed method for checking damage situation in the supply chain ~HTSAFI- 2O
ESRICOL WETH
(@ Are you considering responding to mn(rac! defaults for orders and scheduled items to be ~ABEICAEL EFHEE: B
mEmE delivered in the event of a disaster
Goods procurement
BB AH RS EIRETOET D TR TLEABECAITLFR.
@ Is the method of procurement of materials necessary for disaster determined? ~BHOERHSOBERES .
RRBHERELTET D B - s REARRRRORGIRL
55 © Have you decided disaster manegement system FREON LRV RE AR 4K OB B O S BUIASHAHOIE.,
onl Struct TN W ®
Organizational SUWCIUIE | o sy casg se=arnetrmuTugsn REEAOREENTCTSHMORT.
® Are you preparing a manua for disaster reduction BRI LRI R B M GEDRIOER.
2 P o) S IR
EERD
DB ERIOEHFREAEL TS BECLHITBENZOT, BIEW. /U, W58 ceam

Executives
(BBYF B IS amaETmes

@ Have you decided how to move the executives at the time of a disaster

DIEFEFE)
(Moving means,
means at ~
the time of mobile phone | 2548 TETH SEISOMET AL TR EHERSHCEN.
REFRAD failure) @ Have you decided on altemative means when the executives' mobile phones do not connect BRI, 4> Vet B/ (~(CAY~ hIAVERL |- BRI AGOBEBEINEN R MEENTS. HIRCEDRERL TS
Disaster in the event of a disaster
Countermeasure TRES > i 53 mme i = 5 =
Office S [=EE ST RS, B SIS, NE BB, NT AR mmsr o -
o éfﬁ?gﬁji ol Have you decided on measures that you can contact when disaster S —
@ L OEEF RO WIET STLETEMNICHEZLTLET D
@ Have you regularly confirmed that the above communication means work?
DUERCEEN LBEANERDTVEIH B (. A RS &
5 Hove you dcios o mouds contact before disaster ERFAREIA) (—, R, MR R BEERT.
OUBROBRBFRERLIR TSI ,
@ Do you conduct training using contact methods at the time of disaster 57 L~ 2 EiE i
SR CRBRALBEONRELSTIETD TR b7, - .
(© Is there any countermeasure taken in the event of power loss in the event of a disaster AMAERREAE, TS I8
4 7 (MBI o
<ot ARBEOWE (RHDIL)
Other i
ORBCHITHRIAFHECRELTVET N FUEPSSAEECISHE/ SRR . N
R ® Have you decided on how to obtain disaster information on disasters. FREEBUTEC
Collection of disaster “We b(CEIRREB RSN
IMOMaon | Vo dededon et i s son iy
@ Have you ransmit disaster si Cirwes
OEMULRRNDP I XTERGRELTIET EHICETHIENRSSD
® Have you decided who can access the aggregated information [UH BAREE. 2EBY)
TRIREE out: sy;ﬁ”f;?:fa” ons | DELKROER (F. WE) AT SENARED
Information aztwmes © Is the announcement (means, contents) of the disaster situation clear? B
management SRR OREET ST AERELTIET BT EAERE, B, RIVKES. HINT. RAHIAT
DEIRRBEDIRE? RELTLY R 4. RS, # . SEOHIT - N
© Have you decided the partner o report isaster stuation etc. WA Ol RETES ¥ IAREAFRL TSR DR
BAFAONIG @u&wgmmmsm . i )
Response to @ Have you decided the content of the report IERONDIRS, RAATEE
agencies DIREREETI AN, FBROMBEONTSEARBEL TV
@ Are you discussing with local governments regarding acceptance of peaple who are difficult |- 75 EXEHE B OR CRBEEACONTRELHIE
to return home, release of supplies, etc.
DREBEORERLTOETH o
4. http://www.b htmi
(@ Have you assumed the tsunami height
zoft AR
Others Measures for tsunami - | @iz assosss STASOIRBIREY - NORREMIT

LTIESh
@ Have you decided on the evacuation method at the time of the Tsunami's incidents

BEMADTEREL BB ADBH THS,

HOKPH TR RE B

102



103






<Al THoH (1>

of
@ @ ]
El e -
- i of ?&u g
lo L
BN £z » ©
E il of
Ay o A of F] &
BRS - (S = B
E] & oH El 1 gi\y’y & 5
= u = LH T ] 3
W= o ) ol w %o Ki & r
] TR Bl T g ar o
o2 R’ & o P B 5. X o !
2 B a1 W © e 8l )
= 4 2 o = bl 2ol z W g i
¢ o B ooy + e K= 2 o <+
R ~ B g u = )
£ % i o i % e
Mmool .- el o® o- s o iy m
4o o o g © E Sy ~ o B
R 5w B i i s % o T3
@A m 70 T WK i 4= i m o oF =
K% 30 ur o8 = o= H e w 0 i
R uo 5 7 = 72 & B of s il 5
HOR <) 0 & B e B B @ Kw = = z 5
L AN D W = i b wZ ) g
xS 387 o =w oo 1 5 w0 e o
L o B 25w ] & % i oy b ® L
=Ko & o w ' R T g w b b 2
T RE R 52 o <l T W E R 0
2 =t o B = 2 o =
oo _
= £
=
F ar
ol f; o il
o o ) ]
- o
T <l o
% = il kS b
5 &
o\“, ]anrd 97,, & o m; m .
h 2 Y 3 =
= o0 I o oo e i B
X E L% . i &
o p b s [ o [l
i i <+ T o TS = ! o
z B £ & iy m g E
= i & o @ i
= =~ .1 £ o| = o
» Foa E = oW ® o Ed
EY ool g z I S = ks T =
2 o z W = = E 2
o TES wooF X oh 3 2 Y
=~ T ol 2 R s = o on ! 2
w | Tl L T i B K " S
& == gq® =g 2 R0 i it g
K m ~ o = z o e = =
| @ E5%w z T K s o ¥ o ol
oF f 5 29 =3 51 ) = o b
i o Bz o 3l 3 3l a r - + ~ <
T gr BaS o o K L) = L _ s Bl
| g ! - i ~ s S 3 ] i
W o oy B oo M a1 E 5 " & Z [ M iy i =
w | »Z or = 4 <= E w ® g [ ) o Swz | o ] w
| Tga wExz no= _x 5 & ot ’U K- ol KE A S
g on" TEFT L [ o= N Ko <+ 3 o SR ] T
x| Thy T8 . T o =T Ko ¢ g S o i s
i z o o = _ 3 EUE o oo ~ N
i s 5 8 = _ 3 WS Al 3 o o oo ~ 0o o 5
R H4s g T E = S F o K it drn E Ed EE i iy s
PrI| RaEY gr =) P I I R i oy o _ M i
rxE W B € T m ) ﬂm‘ Ko a kS 2% oz 2 it EJ I+ T %0 %
pEl | xadms g1 o O L B e e} sl | m T S bl |
T4 * R - Z o - o o 4 w0 -2 EETEA i v S = A = & + RO S
R b 3 $HZ ® 5 R Il o ot K0 ES E) Wio 5 . I w | = = B
Wgw | EXSE | L | 53 =0 g®z | & wo X | X ot ST | Fho| < | W =
g | ReEdZ | | Bl rE I o n R o | R 2R | g | m I - ) 2
< < 2! = 5 jal <l H H A K g 2 [ K = 5 o = w g ® z
< wE S W0 e o [l K ot k9 ER-AH = o S T A grj z |2 g b
ul oy F®T o H S o & R " T2 Wy & B T i o 2 = |2 5 4
o wilas | = | ¥l s e oo | BEY | RE | z4 Eos | 2 ool TS o
o o=z T8 o == o ® ) & B E [ o W3 oy ) 0 ) a4 = 5 =T
R £ s o %’mg# HE wsﬂj 1‘? HFOfﬁ 2R ??J, T e a5 Bl © e T S
72 Kadg = X S o ne g Ia o V B 5 o3 Ed
[ ) N g ) * s x [ Wi <l T W T r
7 amHs | B | wiw EaEs wZo | ¥ [ F2w | 2B | Fak gl es |7 = ¥z z
g cBEE | o | 22 q ¥ | o | sPa | SF | GHT | @ W T o= oz z
2 E E G oW Z o 0l & T % 2 o ol o i Ko K s w = LS
0 0 ROWE al 5U o ® ® o & £xR S o a = r o &l G &
e | EEF: > | vex ] g3t | @ R SF | Fwx TEE 7 3
ol ~
E2) z
0 £
o o
ot 5%
W . 3
® o~ |z S ©
B = |E z a
% § ﬁ <\§ H
i o
= & = u
& ) Rl =) & ol
N o oA S |z o
= Ly a Uy o & = =) ~
Ey 5 ¥ lJ S R o <o KE
=} = o & 3 g oo |8
K prl ° ow | = |° x
o ° o - z
8% e LA N a T |3 z
b 5% = w0 z g z |z z
B E ] @ 4 |w = ) o ol o 2
[ Ik R’ o = Bl = z
T i - 2 S v 2 S = glg B = Eolw| T 0
m u ou s E = |® 5 S N 5 i 5 N EI 2
W % i o b 5 | i > = z % o s B = it
@ o - o. = : N 5 = N > |T ot 3
e w Py %; [ :\m : ot = o 7l %0 L3 5% FIRES E %
P = ] by 70 A = = z 5 El z . E z BoE g
o 5 q t it o | s b o = 2 w0 = = | B [y ol
& i 5 = o o b b & )
z & O | 2 |u s b = g % b T |z | s & A
on & Ko Bl %0 <0 = = ~ o = oo o % B oF Y
w x [ W b g |5 b o bl 2 T @ ) %0 k) ax &
Bl i ul = = o <H ] o B o > & o o 5
5 o < o o a2 £ oo _ io =5 = z [y z & S
= % - $5 |3 a ] g i u 5 5 a P 3 e
< L % B3 5 = = N B B = o aT a
. 3 i 28 o |® o o o u » @ w Tl w K
S & = R L ¥ =< L R o ol b H ih o
- & 3 £ g a |3 £ z & & & = = |z | x m
i L] & Z: B 5B B = B = S | ® |~ 5
7 B w TR |o B |E = 7 i3 i3 * - = N °
e ) (<] € @ €] )] ® @ €] [S) ® c €
3 e
B o B o Jo
w = IR ot ~
o 3 -
w z e
B = =
uo
or 2
2 1 3
= i

105




(2)>

(=]
S

<EAl THOH

T
H
u“
ol K
B w
© o
Y =)
o )
7l o
i R
. = e
A B W
T < ol
o N F
ujo = ok 5;_
Ll = R s
of wl +
ok ol w
o s <0
Mo m <l
s = 140
A0 B =z =
< W0 5 K -
< H ujo 70 Lo
50 RO & i o ]
o H e s Ik H
ol o 00 0 = =
= 0 o %0 =
= o o oy . < o
s = T g 2] b
uo o 10 3 H ES x|
oy i W u ul ©
B BB T <l K
ol gr ! 3] =< T o
N 0 0 & ul <+
<R oF oF %0 [y oo
2l
0
oo o
= 5!
b
z
. oo R
o ROE[R
o3 K T oo
< L )
ES X =Z| o
e A oo
ur| o ROR o = i fall
oF| uro= |y " il uo =
> £
. =| o 8o | ool uo et o o
= ok ou o u| uo < B RO
i B e T |y & o s @l =
o 1 ol bl Bt =3 uj ®0 - £
oF — o ul ) = 30 < z
_ oo D o 4 = %
= S I FlE &l & | 3
= LY S T ol = " [} — c
. [ = <
o o S| o E i " vl 2| =
o L Bl = o =z %0 m|l =
5 oo Fo=| | ®|E & 3 g o g
T 8| e I I G o o < wl @
% |o o or TR K = I 0 = = o &
L MNoow HE oyl o | K| R o o b & 3
il & | X ol T O & o <+ X 3
< % | B sy | 7| ©| g% I+ Ho g e I 2
o = 7 = o = 5 = ~ i il S
70 & = ST I L L O Lo o o E 0| B H
[ < i o =] 7 o o E —= = ; = :
= i me T ol mw = o H|0™ = % | w0 | > g
z Z |3 A N = KH SR W | S| T|TE
< 5| o Thg|la| 2| Fr 4o = I e
LR = = CRI R = oF [ Mo | = = H = | 9 [ E
oll N A ® Hopon| © ok Kio B0 = | = T =z | =
KE KE el 5 o 3 ™ o ¢ il I o o = | Z|=|l=%
- X < o o JF u ol RO o of |20 < g A = ;1
T L S goF| ol d| nw i = oz|EE|3 AR ER:
Tl T | m z Hog| W W &= R & TE|Fw X R I
) 2] < I+ e < o 0 |z~ = 3| oy | B[ T
Tar oo | 3l W as| W | do W x| R Zx|zw|l | E|Ew
3 o+ | W = EE|® | W T E N QS| E|m AN
s 3| g g Sl || T T2 w e o Bl Bl N O A B
4 o < lH 5 woF| w0 | | M z Ed zh|zg|o| 5| o |a | okl
R Ko A = Bo| x| 7| M = T ENEHEI R R
o
& N &
I 5
< b <
5% & o2
& 2 _ o
[ g i &
E o
o~ | ® 7l T+ B
S o & RO e
) = — = o
x wl| & ol 2 5
= o 70 il u 31 [u}
<_\'n = oo B¢ = o~ R
i | T | T @ E| oz = »| g
T H = 4l = rd 5 0| Z
R i ©! o of = S ~ 0 =
H S22l =5 n £ K| =
ul A Ell S of o h S =)
4 © LT I Bl B I I~ < S ot - I x| T
B 2 G s ot - = =z K | w
m s 5| 3| 5| * _ K| = < o T |5 ot | o = 2|
f w Mg L | | 5| W e | =1 2| = ot s £ @ s | & =l x| 5
U I ‘gzj a | O "M S © | K ol o 8 ot ot M a' o | U B <J\11
= 3 = o 3 = ¥ = o = = = | = ~| T
i I = ol - 2 |=|w| 2 :vfo g Sz s | T || @w | s
s ]F“IF Sl | g [ o% m | 8 o 3 = w8 = g\g E | ot |z
< 8 <+ @g o 31 T T 0 N <+ o W ] = ol ﬂyg o fﬂj
S| |l 2| = 0] [T} s | o 20 in — T | = o N R I
w2 wm | 2| ow ot 20 m | B T < ) L = s | & e | 2
L I = & &+ %: o % [ W | % RO I B I =)
of | ue [ & | & ue o ol wo | O o o o | Tle|=|5 |3
g || Z| | @ il a |5 | o | g L < a | S e T
F T S L N E E W | U up 5 3] oo = Hle || = | &
U T I - = = B0 g'g = ar o ] ol Bl gl | 2
O I I A 0 B R | o = 8l s B o Wl x| o
||z ™ < = o | = = = oo B | g | |
L I I - = = | = =< = s | |z |2 R
F || & | m|F = = 7| % o z = | o | ®|® ol S =
T TR | = 0 0 7| F = = |~ 7| " FlH|F| 3
3]
0 T o = E I %
= o 3 - — KD =
%g = g =z K S Ao = < <+ =
b <y B = g o 5 = o S
R0 e AT : il
]
o I+
- Jo .
%0 D T ]
i 3 s w
= =< K K N
1] =




4

z
B
~
o
o
®
2l
Eu
=
n
2

>

=]
S

PSS THOH TH

<At

=

% T
5 H
]
4o
5
!
of
o
ujo .
5 i
uo o &
|n I =
%I‘ 4 o
ok ) =
o o o =
; 3 4w ¥
&0 L ki o =<
Yl = TH < =
b =y u o W g Lo R
= g 0 b & By
] A} | U
Hr H B3 o T &
B 1] z 5 R
o 5 = R Rwo| =
w ° ¢ TR oo
< 2 [
[} - = <+ ) :J:LJ w| RO -
o & o o o T i} Kb
El B H © X o8 32 o o
s m o oF grx E 31
= g S o o V| < by
S o S <
z 2lEs § ! EEl T .
K H T o | Sop K| o0& o
ujo o Nom RO| W0
o W = uo s |&| a L 20
E K = o T |o o=l SR P
o N b or w = o wlE lﬂ:u al a
u K P ) o 3 | @ SHul g S of M| T
g 3 by D o k S ?K"’% U Ko T
5= = B o WRE| R _ E I Y s
oF £ o w LR R | s g Ly nels
X = - ) W HT S = K = T
" ol u i 5 T H <35l = o
— = s x |2 of & PR R o i S
W o7 M EE 70 B oT RIWY| Ol 30 bt T oo 2
® T 3 B 25 KR 5J | o & 0P = e ol T
o K W 5 o . Ngi| 038 T - o b
sl M S P Fas dew = 2 zal®
N B i K # KON K —_=
S o B & S z B
ol
I
o | -
=
57
My
% kUl I+
T | P - ~
A Ho N
LI|: fJ oo Ko = &
L = T oK of K
o K %0 — . x .
& i a & 5 1 o z o
= o = o] i oo 2
z zm g ulo [ % =0 g o Rr H
b . - = — 3
o o g i1 . | H 3] 2 n or & ) LY o
w b N ®o = L= S jy o 7 P Ko Bl
] H » m Kool E .y N = g e Elo|a|o
T | i < oy @ | K o o s 20 70 Ko < = = o
= o . BT CI chu IE( - E | 7 = m 50 i T | E|=|uw
T+ o bl == = | & do| or %1 ol N @R e F| 5 5
1 hll Bla o1 ol | @ rLH w| & = = = R o L B =
I < | R R - ol ®EON = MW o o ® | & =
H A Pz ulo ol " of| Ar nJ =0 | Mo >3 R | =X s L iz w| X = | o %
: a gl w2 B2 Y I - A L B e R " = =Bl 2|2 =
) o |T B oo | BT HE| o =] = =3 U T o = BlF[3| 5=
R & = =| & o ] gITKT = R
d Kl a1 o 1l T g B = ol x‘ N X E o K o 4Kz
= B fo| T bl W) B W =~ & W o |2 R ® T Q=154
s = ST B | at R = 5| LR Slrw| ™ S| Y| | w6
= K|+ | = = 3 > - S et W T W3 g o | T . s=| x|
= 2l = =| o ° B = W= W = E N e
i x NEE1S uo ERIE) <+ By &N | U ol ol g = 1f o |51 = e
i Zlm Al = | A <H %0 z0 o | oy 008 Hm»u}mn ol e b EHEIZ R
£ Elm e rd = Iz N T o R’ IR sopgia® B = ol g Hoan| 4| 5|y 4
= o | s x| to 1 = | # = b = w0 = S| ™ = il LRI
i =N E| %0 dp R0 =T u e 2 o g“é,’“ MERLE: Sl =3 L
< S N = | oo 2R |T 50D ul 25 A AFlw|m gD
- Bl Fao|ld |V K|H
o |00
S
T 2
[ = o | F
5 ] « |5 U
o 4 = | Uo ot S\‘o
@ S ElEd s | U
ot o 4o | o ) il
o &l o o @ o
0 = 5 B [l o s | K R
& w = I o = = W | 2 o
S ) & = 3 > Bz 0 P
< I 5 | & ot o M b - ® -
AN el o el ¥ | F g lE . © |5
ot = > < [T =< | B & 5 3| @ = T | &
o S IS o = S = ) oy S 1
[} El = 5 o i o I3 o E) E P g
» 5 = K i Iz « 5
ks W w5 | = S “ ol S il | & ) ® |z
R El e S RE] wl® o | & ) 5|5 I E] WK o5t s |5
ole ) o a = = S | g
o RO R o | et o @ | T [ o & 3 oy | 5] g |
) B vz | T K| 4 B w|m ° 3l o | 5 =
= | o = | & Y il R0 R oll 0 o = =)
I = B o R a = u | = KB o LS = o 7
i 0| W Kb 5| = o S L Kb & ) o B
o R = =| =~ ai s < I < |y = T 4|3 S =
o RS S T N = 4 o > X =) = =
Wl o 55 3| H o i El 3 5 ruo| 4D 7 K
o 1 ol =) S | T > ot 20| = %0 e - | ot o <0 0
o |t = W | H 5 © = = ) oo ot P,
iy o o it el oo [l el o ul - H o% (m
e 3 ol o< Bl =| ¥ a = i u = | o =
= a = o 2o t o B | & b Ll H <+ <4
Ey o) o - o B a| T u ! o b T Bl A .
]l |2 T I B I =l o o] 2 Gk " w Tl = o i
IR AR A TR A A E L E R S 2l |® .
el Tl el ®|T[WM] x| T o = S E R E = ¥ |z|d| = T ol _
KZJ w v [ 2| || & |z’ S| = ¥ = ez =l T || T || F JKJ = hil] =
, O PRI B A B T = ) B - B R = el e 2 by S [T Qe (st gty ety o (o ~ =
@ al o ) - - r ] By HEEEES W H | W W T W i K
© ole|e|le|el| e |ole N R &l S el N A o R N ] iy
® | ¢ ) lelel @ | ® 0 |e olele | = 5 = g
oo :0 oo
=z bS = o o = 5T oo
| E ol K ol
< o ) Gt ul & % W = jC
= = Y S I z 20 & e
3 K0 i~ gj = H ’;ﬁ K
=3 %0 ®
o
% o
F =
u oy
~




>

(=4
S

) THOHAIO| AL TH

MoIE

o

<AFIEHAHA

=
N .
n Y
5% s
2 y
A S
~ O
g 5 o
H ] o
oy =
o
O & "
oo ¥ ¥z 2 :
x E I = = o
o T |7 & oF ulo
B T | Ko op i o
70 o Tot f K <
uo 4 S = u of 8%z “ :
@ ) % A it e
= 3 )% e S ot _ +
& 8 u |l Ex K- o N .
= = 5t i I - 7l %0 3
% o gl ™l it =3 w 3
o 2] PN = = Ol M A7 © 3 =
3 20 | = o % | o ] o o 1 b3
or %0 |1 N oL & Ol o0 il %0
— o4 57 ) RU[20 51 & 2 o Klo i =
5 oo Ro  |Galzh=o S = = o
@ g |9 SR B P S u z i
< o % FEOIEdILERT SR s L 0
< B |6 we  EmNE S @ i o7 =0 H
5 o |= Jo o_,"_H0 ?Eﬂ'ﬁ:@i R Em o &l ©
o i oo N T K ] o5 o %0 = =
50 Ko R Iw a Rl _ o & =3 % ot
o B E|zm g |wm|R4zD R e 2 z %
Ko o T T = nz |Rx|lFEfeE e o O o0 o iy
=T IR Hn an|PREE ) Lfﬂa- 5‘3131 w ol b
S T4 5o = S gag ez g AU 0
RN ol |y <! 3 & Z yo|20 M2 = AN g Ko | o z
mor b A pay N ;ﬁ’h I = J ﬂ 5 ]*}j) 53 & % 2
K5 = |KR o T8 T M X RO = | = ujo
3 wE g T el s |EllenEs |z Fad | E Flel | i
& _—— ! 5t = B[R0 T <h 7 — B 25 ol | e B! +
zrooy O = |8 = KP o R |t H T RIOF N H 1 o | 5 = 0
oo Ll Dy S o+ K)o X b by . o =
= ~ au = |Fa w T oo R4 ok Sak w of | K = '
z0 o 1 R wl W |z o RO a oo H ol a i =
0 Lo o Ay} &< g X o zr o= < o | & o =
T E Fo | RRI G 2ojmEe o Rlgl | L
- T« o oFlon w F = = ol i & 71 g = ® =
10 oF|oH ool H T N wE pale} =|= ot}
: bo ol W RM 0 z|E o 30
7 Ly Ko
o
oo ~ EH
ot e S U
20 Kn_)r ;ﬁj <0 m\ru
Ko = i o A
s ® bR =X o
= AE 51 = o .
o W 5 < oF = 2 R 9o
B e RT<H = > =
o s K 70 oW =
20 K o i r =
2L = Wi s z 5| |3
L2 o1 @ il o jy 'E'Hr = o I+ .%
= =<l 5 gj I+ ) wo M 1‘# =
ol o - ] A bt g U = %
oF o 5 % pom Mo o|gE fiu T 0 = =
T a ¥ = .5 ou| o LI = 5
& o W E w9 @ = 5 o z z
uo LI uo-uo o = ko % X Wooo B 2 2 = -
o P Yo AR X |moB T ok = TR2 g =3
5l 20 x5 s |mg [UE = ol o = Ko = _r
& T- SUds WM o 5 | S|l Som & e = ol L
3 KK meowox W _ o e T o R < o R < K 3 o | =
g WO R o of < |® KO | S n s " oF a =
+ T Ymyoay (o= o R Baw v W ®| g%
;< P 7 do g clos H T > o | M ol
Tp EELIE o = W[E |5 = 2o F P = o i & | ot
D U EAE o = | op oF w0 . Slax = Mo 8l w0 | B |= %0 ENE
Kozo B g KT S | o <B| 7T ][R b C ) LR ol T a|= o w|g
o EmEXLl |zak weE | g ZEuEh E w N T EdEd
£ E3Fas GRdlaE | JpIEIie ged | B |.2 %5 e
L FIprd P 2 HZlp 2R = < = R -
= i sl [ Y | & o Kk <0 T ENER
IvE za¥Il oo T Wy ESEEY w3 8 Clollm | alTEs |5 2z =|H
- o oF < = T < %) [ prs P o >
o o rﬁ%g?oi ;SOM?EMK}— @39&;%?@1 Tﬂ-% ar|m| o @ Mé‘gf o I Es
B T oRs N2 m BN ol X Bl | | AR KO = — o or | oo | | ok
7 B RO B b LT ) g BEl | 2o tlo S| BE | Flzus |25 | a7 = U
B, NI EATY] R R T o |F & %0 oF go| g ulo g o |2 R 3 |- un | ot | =
o5 S “"(5”“7‘“““1{7%“11“1 M;T-o\ru%?t W5 ou oo ]1;‘» x 1@ g = | = s up | RO R
> o= S o = a3|U ERE T % | 2= 1 3 o R o o =
T2 @mo oW i‘ﬁﬁﬁﬂm\mm\mowmou\ﬁ’am'f%mmoo%g TE N A I EA A s 3| 51|
mS SRR = I of | | H K o) 2o fo T TR T T FlEglxMiglzeoy (=7 | & | X w
.ol T To|” 42 Ela ] [ ] = s A
Ju HHBOTIO -<931_f<iour\oﬁzmzﬂo<}_=—--o\u T o M 212 9% AT gy OF o | 5 A Y
IRl KORROE D_HKEinHLHfij,\J:E~r;D<£Em: Ra & z|= ;;EDK CIER A aru=u='<mrfj
— R R B R Y T &8 = |7 |Fox = | o |oF
< <1e <~ RIT E| RSB T oo 20| K 200 ol = |Fpw |*= e
T RSB R R | RIoF[ B ok gg ﬁg ﬁg TW|® (0T oM 2 AR A
Fo | 2[E [w] 2 M || fo| =
Bl < o | Ko | & o R
o -
= I~
M oy E
=3 h 3
s 5t L
o 5%
51 . =
& LY o g )
= o wl = =)
K o S s o J
bt 2 5 - 5 &
o S g ©
S & i) @ |2 i ot = .
uj 4 = 5 = <l % ot ) El=
5l 5 o | b i < = o =) <
B o~ 0 S o% L —= ] = 3 = 2| <o =)
m = <o y = ot o 4 =] H > ot 53 4
m T ™ ot | oo =) = L H ”" o Sls &
E3 ilg % Il o3 - o a‘] 9_’1_ = + & WS ot
o [} Fvl o =
2 2 z | o 7 ot E Tlzlz| = & SE o =
= o = = o o =] A |E| = il e o= H S
= o ] = - ol S o wl T T <l 20 o &0 )
%0 =) o ﬂg = aK il ,",'_‘J o z0 | 4| 4o < = go -[?—lé Ru :t 4
" o o w2 T2 g |2|3)g] F | | 2lR (3l | =
W z H g ® 31 B ol 20 e = ® W | o7 E B 3
= = i b = on | Rl T ] = T | o o
2 %’n o L ] & s T m|se| W =) 2l 13 E ®
= 3 o L R i b 5 el " ol ol | Ik o RO
2 2 fo glzl|® & o N A A & g~ 2B |8
o E e - N R o b 5 oo | w B Flw = | 7 %
@ . o 5= |35 4 & a 5 e Rl B 2 sl =R u
K o 5 Ilo|a| 2 I 5| ol S B3 of o > 1
% E s | m ] o ) w Slm (X = |E aom g uo | &= b
Q Q = ~ K 0| F A gg a1 ) % :% K = = % H go g H @8 Eg U
0| ® o ES 5 glz|lz| = |z| & |¥ 5|57 K Tl z | T
ele @ e =B JElE BoR| E SE7|3|nlz| B |
= e Qlele| e ® 5 Al=|&|a|= 8|~ & |~
5 _ ol @ |o| o [@]e o N
o = ET . _ OI00lo |00 8 |
o [ <l ] oI 0o oH Ho =
o oH < &+ W= = R o
® R i 202 = & o o U x x
K4 Bl F o = 0 Ho of &l = T
5 = = - =< X by
= I b i &
< 2 el
K & pul} 51
= 3 B K &
i = TR o
= z % al
= =R 3

108






