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ABSTRACT

Background: There is growing international recognition of the need for improvements to national chemical
management systems for hazardous chemicals. The European Union has recently introduced the concept of
‘essential uses’ as a new approach to the management hazardous chemicals by limiting their uses.

Objectives: This paper examines the concept of essential uses in chemical management and how to apply
it through a case study of essential use. This approach is distinct from the current chemical management
system, but seeks to improve its potential benefits by effectively restricting or gradually decreasing the use of
hazardous substances.

Methods: The concept of essential uses was introduced by reviewing the Montreal Protocol on Substances
that Deplete the Ozone Layer, Cousins’s three essentiality categories applied to PFAS, restriction options
assessed in the PFAS restriction proposal under REACH, and the California Safer Consumer Products
regulations prioritizing 6PPD in motor vehicle tires. Based on these essential uses concepts for PFAS and
6PPD, uses of benzene were classified in accordance with the essential uses approach for products using
benzene in South Korea.

Results: The essential use concept is able to manage the restriction and authorization of substances of concern
through essential uses and non-essential uses and the feasible substitution of uses and substances.
Conclusions: If the concept and methodology of essential uses are clearly established, they can be expected
to shift the national chemical management paradigm from regulating substances to limiting uses under the

existing substance management system.
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Highlights:

- Reviewed the concept of essential use
in chemicals management and case
studies on the chemicals.

- PFAS and 6PPD have been considered
as case studies of the essential use
approach.

- The concept of essential uses was
applied to classify the uses of benzene
in Korea.

- The concept of essential use is able
to manage substance of concern by
categories of essentiality.

- The concept of essential uses is
expected to effectively restrict the use
of hazardous substances.
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Table 1. Three essentiality categories to aid the phase out of non-essential uses of chemicals of concern, exemplified with PFAS uses'"
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HES ARtFek 20239 39 229 FH3SHEAH(ECHA)
2 ‘WNESISHE At H 1A (Annex XV Restriction PFAS)’
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A& Aljksh, o9 7|12+ A-&5HA] L Qlk Al &4 1
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Category Definition

Examples of PFAS

Non-essential

Uses that are not essential for health and safety, and the

Dental floss, water-repellent surfer shorts, ski waxes

functioning of society. The use of substances is driven

primarily by market opportunity

Uses that have come to be regarded as essential because they Most uses of AFFFs, certain water-resistant textiles

Substitutable
perform important functions, but where alternatives to the
substances have now been developed that have equivalent
functionality and adequate performance, which makes
those uses of the substances no longer essential

Essential Uses considered essential because they are necessary for

Certain medical devices, occupational protective clothing

health or safety or other highly important purposes and

for which alternatives are not yet established™®

*This essentiality should not be considered permanent; rather, a constant pressure is needed to search for alternatives in order to move these uses

into category 2 above.

Table 2. The restriction option assessed in the PFAS restriction proposal”

Restriction Option (RO)

Transition period before RO takes effect

Duration of derogation

RO 1: Full ban

RO 2: Ban with use-specific derogation

18 months

Not applicable
5 years after transition period ends
12 years after transition period ends

Time-unlimited (only for specific uses)
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Canidate Chemical lis

Fig. 1. Major elements of SCPR"”

ool SAE AR 54 F(DTSONA 2
Astet? ok 3R 51522 (Candidate Chemical)o] AH]Z}
A&l ShrEo] AFEEHOo 2 AH|RY] QoL &0 F
oiet f13lo] FIEoHd, A& efe=d 239 AsiS B
7¥olal olsf AR o d & AA A9 Al E(Priority
Product) 2 2 AAgth sid AEF e TE 3st=4
(Candidate Chemical)2 & 3}5+=2(Chemical of Concern)
2 gelg? AxdA e A xyotF oA wusiAY &
Bote e 419 AlE(Priority Product)& #e] F=o
Alarsfjof st s Al W] & g4 gk ook &
A(Alternative Analysis)S Fdfof gt} A XAFAAE2 T
= 22 Aol gHsior gttt - "o eh=do] gt
717, " QFAgE HiQto] A=, “HAAR] Foi/de] =
HAZARJNZL?" - ghek A2AA7F $A%9) A& (Priority
Product) Y 92 3}8+E-&(Chemical of Concern)°] Z0]
™ ¢ QbR tijto] glvtal 6t= A% 7A G=2 Ax
FAoll =4 2}s} E= F5HA tiol 7ol FAlole s 8%t
t}29 8|3 g Al Zof| 28 3}5HZ2(Chemical of Concern)
S AEHL Y92 tiFolA LelEE gttt o| Y A%
Yol = QPHAR AR E4(SCPR)E Bl 98 SfstEd=
BEl 6 obdst tigte 2 AgkS 2511 rh(rig. 1)."?
] LLo}50] QPAAH|AA|EF7(SCPR)OY| W& AlE 9
o T A A2 24 8 FJE T fARFEAZ B
At SAHEELYHDTSCO) B AAF 173 (SCPR) =
&9l 6PPD A}-g-o] Z3HE A5} BRojo] L FA|6kL, T
OFASH ot st 2 745}k Qltk o] Cousins 5'V0]

Altemnative Analysis Regulatory Response
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MO HYUE - LA
AQtet "= 8% H Ao A 9] ‘A 7}H5-(Substitutable) A =22 HE 2225 57| Yo =& 7S =Y
22 BE7E £ 9lon, EuQ] Agt FA(Restriction Option) O}, 1980¢ ul= A9} i HA(Supreme Court of the United

29+ AP Hhet Aol 71gko] Bag SR B % Sick
A Eob o] SHAHIAAE FHCCPRLS 93 3123
o] ALGE HF Gl FEto] At b, A FF, 1
23 thote] 7H84 Sol Bt Aol o|FolH: B4 B
At AR HPHO R B AET),

3. T WM ALR0| T4 B T HE THs Y

HAl(benzene)2 7HF 712491 WS ©3lps EHRE F
Aol $d/o] ZFsto] F/d /71512 (Volatile Organic
Compounds, VOCs)= EFHth WA 2 A-F AfolA
e, AReteitidde] 7x da g Etal, 94 AT
of 22 E9H Alx € A=, AAl, F2A|, 344 59 S3t
Aot A7 = AHGEITE? 2A B A7 Alste] FA AT A
(International Agency for Research on Cancer, IARC)= HIAIS
Aol e st A TIEA(Group 1)E EFFHCE
HA e E2 95 9 = Aa2 4o7|a, dAA &4 E Al
I FAH Hoto] FFE & 4 AUtk ERH A TS 59l
712 viEEs 35 d7] $ oE st d Joa-E-sto
£ EFO] 098 2T &5 Yk

Ao o d o2 Qs LSt =F AHS BriskL &
gstE = ko] A&EHoH, o] oA 4 B7HRisk
assessment) 7go] WHEsIct 19784 v]= AFAQPHE AR
(Occupational Safety and Health Administration, OSAH)Z #l

Table 3. Distribution of benzene-containing products using the
working environment monitoring program in Korea 2014"

Products Count Percentage
1 Thinner 332 27.7%
2 Detergents 269 22.5%
3 Disinfectants and sterilisers 252 21.1%
4 Dyes 98 8.2%
5 Raw material 51 4.3%
6 Solvent 23 1.9%
7 Fuel 17 1.4%

Table 4. The restriction option in the benzene

States)> 38124 H7LE 7|Hto 2 WA 9Y 7S A4
of gtte WAL 3l Y 7|1&S Fasyct 74 H, ol
= AP E A (0SAH) 2 848 B7F ZEAAE &85
o 2L WA kA 7|&S uhAcE? AFA Bt AAdL
o= A% AR =4 A =5 245k Hol A
EQlown, o]F A ekt EU ¥ thE 7oA skeE3
Tejof gt B2 A WAooz ety A u)= A
AP EAG(0SAH)2 HIA2] 994 B7HE Bl 84X B
T =ZE 71ES 1 ppm 2 E AL Itk EUE BE &5
A A S S5 div] 0.1% o2 2 A|shelar it =y
T RO ekt E4o] 55 9 57t 5ol wek HE Ll 9
off WiAlS fofetetEd = Ags] B 7S gkl 9lom,
TR AR o wet SR EdE EF
Shof Al leZof gt 618 71 A5kl itk

= AESH] fIsh 4tk EA
Ao g FFeHAIE T E AT fol £ ATl #

7

o)

I UEAE A o] 7|Hte 2 B4 8 HT 9 A
7V /3& EAoHATH(Table 3)."”

REFS ogA] " g /gL 7|HEC.E Cousins 50|
AQret ®HH-E AEoto] HAlE Al 714 B5(Non-essential,
Substitutable, Essentia)® &F& Aoy, WA &=}
7% 9 b, ABIE d4d 28|an tiA] 7ol et =
St ALl ARS)A =0)7} o] o R|A| b2 Aol A WiHe] d
T L5 Wast= bl ool A olof £ A=l
Ao "4 85 A5 08 HES|Hth=, fHIeHE4
H(ECHA)S] ‘PFAS A3t 1 A|(Annex XV Restriction PFAS)’
9] AgH(Restriction) A2 W L4=A H wHaof| wpet w4l
|Lo] gt AHE AlghS AAstaAf gtk ol Bof vjEs
‘LR 7Hol= WA AFge] tisiA = S22 SAE,
A 4= Q= &= tijto] §l= &=l wsis= dAd &
A& ARteteltt. F-Hee=4H(ECHA)S] PFAS At &4
(Restriction Option)ol| whe}, WAl AR-g-of thsf] Agt A4 1
(Restriction Option 1, RO 1)9] ‘2 FA] &&'¢F Algt 24 2
(Restriction Option 2, RO 2)9] ‘A EZo] 7jd Fo]ALY of

Restriction Option (RO)

Examples of benzene

Duration of derogation

RO 1: Full ban

RO 2: Ban with use-specific derogations

Consumer products (paints, detergents, etc.)

Industrial products (thinners, solvents,

Not applicable
5or 12 years

disinfectants and sterilisers, dyes, etc.)

Raw material, fuel

Time-unlimited (only for specific uses)
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Qo] gl 8’2 FEFTHTable 4).

At 4 1 (RO 1)9] -9 WAl AFg-9] HAgH FAE Aot
o 2= it WiAe] fafgoz sl Abge] A% s o
Sk 3l 7HsAde] & Bt ofYe, g 8t AlSFoE
o]z ¢7] R AFS-S FHTO RN QA9 FFE

d

B 4 gk Y SEE 2 AuAE TRlE, H2s)
A% ol EFH) 55 Anld AE B Ao At AL
g3k HelEolq WAS E3E I 97155t Eo]
Azl w2, ARE WolE ol Iy SIS e
71%e Zeeln BANSA WRlES] BFE ZAY
olo] whe} olE 4Hle 7120] 97184 THAl B& AHEHE
SATIES] AL £AE ST 9tk olelE AR L A2
o 44 HAESF FUT A5 SASFRAME 2| e 7]
22 F43 9tk ES LSAE L SPEA) ok

Tejol Bt HE ol whet Y5 BsekAEol WA Agt
7150 A7A=lo] itk Axeol2 FEARE]= ®aFA(0.003%)
oF FFA|(0.002%)°1 thsfiAl= WAl & 3449 v &
&8 T FH0.1%)E B Ajtekal Qlck? o] 2AE A
E Y 7152 gl 9oz HrhE HAS fASHE Ao
oflzl, AlE Wl AF & ffe o E4= Qsf fiAo]
ETEREA =E2E 4 AU AES As] figt Aot o]
9} Zro] QAo AP 07 &E $Hlo] Qi 4HRF AIE
o] 540 & Qsfl, dA2 AF A= EEEAL HA =
ST AAS] At ok wheba], BE AHAF AlE W
Al AL-g-ol| et MHARI FA7} 7hsohrial et

Algt &4 2 (RO 2)= dlid E&o] A7} S fiof g4
ol AtF]of| A F83t 7|52 HoH, thAlEEo] ojn] &
AstAY 7 A E= Ee= tijko] Qe =2t FF o
ot & 710 ¥ 7hs A& Este] /A o] e 8=
PFASS] AIgk A 29} Zro] fol 717+ AAe &, JlAl AHg
= ARA 0 2 FAot= AL ARt 4= Urk & Atol|lA of
A 7ts &Eo] R Aol A AFEE= A& A=
st #AE A-FolA TS| wiol dF ARG Al
Foll -2 4 o, dRES] A8 AES k= A
S 5= Q= Hijte] EAstE & F4eAo|R] Qhrar wekETh A
FAolA 71 Eol AHEE = 34| G0 WAl Aol R
S A}=(cyclohexanone) ¥ $Ek(heptane) ¥} 22 H|=4] G2
tiAIg &= Uk Abo]ZE 3 A= (cyclohexanone) S F& &
A 9 31 22§ v A|(varnish) 2] &2 AR & Qlom,
Feh(heptane)> =& U I, 1T AHES] Guj2 AEE[o]
HA-E Aot 8 2 482k o] Slth AR} 4t A ALg
Sk fA71-8A Al-AS] HAEA R ofo]l A X 2HAF S (iso-
propyl alcohol), 174 &F-E&(benzyl alcohol), Ot (ethanol),
el o}AE|0] E (methyl acetete) 5-0] 7iEF & A% 17 QJck®
AEAF ARA T 2AFOIA AHGEE 84 ERe WiAle] o

tlo do

© -84 = a0l ¥s) GAe] A7) UL R 9
29 4 9o} oz BYgEn”

uhel, 9o} A= SEo] WA AL AslHo R Fa
g she, @A 7144, AAA ZE 5 59

2 lo
= @ Hopl

HAPS o AIoF7| o2 &k sty A-535tst
oflA HAL ofz| S}eEH duet AnE AREE, A
Az 4 FRsol S, S o2 AL Wil
Nz Q2 A8E A% T FSH 2TE B
E sItEZ H3tE 4 9low, AEE K- (styrene mono-
mer), H&(phenol), AlZZ8]4k(cyclohexane), °F'dH (aniline),
T2 Q1A (maleic anhydride), &2 A (alkylbenzene) O]
HEAQ oot Wiglo] EetaE Ax 5 Vet P4 YRR
AHEE uf, 3 Ioll A WAl M2 EEE Bt o
2HA, i R =20 =84, ek ST =42 AT
TraElofoF gtk Ty 7123l AlZtollA] s oMY EE
L oa} AR 94l JeS Bl Sfet WEe] ATt
B asict

WAL AR ARBer opet AAE AR AHSHE
Az 2A FJF(Gasoline)2t LFZEF(Naphtha) 9} 22 A5
A& HAQ EghAE-EZ (Substances of Unknown or
Variable composition, Complex reaction Products or Biological
materials, UVCB)E &F5H, o|&{gt A& 4§ 71¢ &4
Ql wlAle] gHa-E uiA|E 5= Qlth(Table 5).°” 444 UVCB &
Qe v ok B FAR hpe] Bo] B0l 9o
D e WY Y BE 74 HRS sk Bl
ofgT. kAo dn AN AR 2A WAl B
AFS tAsH = o8l HAIR Folqlth e2E<?t WAl
A B 2R AR 7 F7olA AR I AAE
slolal 7|9E2 AR FES P Sl s ek Al
7H] A= U fA ko] 24 ARt A2 A= AAA
olf+e}t 7|&4 AR Am U WAS YHH o= AASHAL
g foftt 24 =2 3H o ® tiAlsh ] of=e] Helch whet
Al dg i WA A o Sl dAEET 7]so] FE
7EA] JA ARE-2 E7Hstotal wsto] o 717k §
S T B G 2 AQIRIT o] gt ¥l O] G-z TisiA
= HAEZCIY tiA| 578 e S2sk7] ARt oAl AglE
SHsfoF sh, YFde 2aslelr] 15t we|k ok 28
7} Slch

A2 F2 459 AA SR =2A AE W 54 8%
flall AHESP | Hth = EeEoly Rl E EA%t. 117t
A #YE 5 AF W FF2 AdstAY A 525 E0
7] 9J3t ko] o] ol gtk I8 EEAE AFE W H
A2 &717F Wofl 8] AASEAY diAlsh= A2 A4 F
847 71&4] 9|, BAIA olF2 ol gl Hlth webA, F
7181 THoNA 71 WY A 7Hs/de AEste] 4

ki

RuC)

o rlo do

Job

=

=,

= =
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Table 5. Example of petroleum-based UVCB substances with potential hazards™

Petroleum-based UVCB substances Hazard classification Hazardous substances
Crude oil Carcinogenicity Hydrogen sulfide, benzene, PAC
Mutagenicity

Reproductive effects
Acute toxicity

Petroleum gases Carcinogenicity 1,3-butadiene, benzene, hydrogen sulfide
Mutagenicity
Acute toxicity
Naphthas/gasolines Carcinogenicity Benzene, naphthalene
Mutagenicity
Specific target organ toxicity n-hexane, toluene, benzene
Kerosines Carcinogenicity n-hexane, toluene, xylene

Reproductive effects

Step 1. Assessment of criticality/necessity

Is the use of the substance necessary for health, safety or critical for the fun
ctioning of society? (to be further developed)

4

H The use is not essential for society.
¢ No authorization or derogation is
. _Justified.

+

Step 2. Assessment of alternatives

Are there available alternatives, chemical or non-chemical, to the use thata
re acceptable from the standpoint of environment and health?

|

The use is currently essential for society.
An authorization or derogation is justified.

Fig. 2. Options for assessment of essential uses in REACH"

717 B4Rl B2 7 QU ik wEkA & A e LT 5 SR g4 8% 7N (Essential Use)e =P 7]&E
Cousins 59| ‘W &' 7 gEr}t RH3 2L H(ECHA) 9] gletEd W= Folid B7HE B9 A= =2 et
O] Azt A(Restriction Option)& &3l ] 7|7t Fol A&t EHZ ot PAlolghd, I & AL A2 HF Al
ARRL AgE ¥4lo] WAl AHE Agto] B Zdsiohal wHE9) 4 ‘*Hoﬂ’ﬂ LIs $-=71 %1‘: E4Y AHES FA5kL, ¥
t}. o] Fof WAl AHE-S EH 0 & FEot= SAlol A g A2 Aoy A 34 i fEE BRHE T
47 7|& s A 5= 32 Aotk "4’- &, B 827} ol i sfetEdo] A ESEA &
Hefolal, B4 SR AIFEH & E AlE 2o o

Iv.1 =& ?l Hed Ade A5 0= #esh= Aot

2 AtolA HESE Ao WEd, A4 A4 2ketEd

shetEd Aol S71otal S =7t vhadsi A HA i figt e £HO0 R 4 8k FT HHAlo] FFHo R /IR
a7} 2Aggte] wel, 7129 sletEd #AAE Bt U= Al o 2 AHRET QIS ERIgth & 9 Ieh=
I AEL AAFC R H3to] Fgsirt= FAH7F FAdE o] H|ZEA 855 GAXOE A|Ast= WS B9l 25
Uk @A A AAHCE F-E5 = =4 5ol s Fsh S5 Yot Ao = YETh ol2et 4 &= H A
d3t &of gk AR ERIE B2 IR Efsiet. o o] Ao F&35] HEHA XKt olf= E &% 7ol &
gt @A vEst] EUE SA4%E S22 HAEH(Towards a EfE oFAoA APH o2 FAEAY ereHo R =%
toxic-free environment) ©0|2t= EHZ 3}5HE4 #He]Q] A 7ig olQo] EA7IA] Q] WA SeEA A =2

%
)
_u
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A BEsiA FEEA 7] tEo 2 Hlrk(Fig. 2).4

sieted e o 2 I 8% Vi oot =9 ek
s feiAe =7 oY B4 EAS 1 sfoF gt
44 8% /g9 BolE adste 7] 9ARH FH, 4
A, ARIAE] 5 T olsjEARIet FElshal =ofote] H &
T o]9]o] grof thsf| AH&SHA] eAlTh= ?14] Hgko] E st
o} olEgt IS B9l I &= MEE &85k At
I} Aol et AU E Pk ARlE o] 9HAIE B4
= AUtk

4 8% Jido] shehE4 HeEo] E84 02 25|
ShA= st A4HRE AE H7] 2 AL A
of 7|15 FA5tof ol gt tlo|e et JHE S sfjof o}
o, 3FYY 72 DAl EE AL E g S Bt
olal A4 Bk JidS A-&5fof gtk ol& sl ZF =71e] A

4 71& o5 aH 54 9 39 ZFH| £dste &
7 AR 9 181 A V |s SHS SYHCE 1
B7F ARE NSk, A detEd &% A E(Use-
map)E ST BRI, B Sx0] AT 9B e &
Z](Risk management measures, RMMs)& 7i4F 9 HUEH
S & Q= FH|9) 7]8ko] Hgsitt P4 8 sl Al W
of WAstd45 o ket tiAE4de gy A7 28
sid Aotk A& dS X5k oA F-aAeE A
(Regrettable substitution)S Sl &olal thH]g 4= = AFFHQ1
] AA = g-sfjof gttt B4 &= 7ol k=4 Aol
TP 7|E9 bAE = 50| E43tE ] feid 4
o] £4 oA Yo SAe ZEHR] & T = AL
71012 A0 & 7| Eek. 13y et A 9 | e
2 35 & JL S ] AlsliAe B2 Aot A
A Adko] g3t Ao = woEch

|

il
o

4
o
019‘1_5

T

ol

i
oftl

it

oz 19

ol
e

ol

E
=

& on @
e £
o, Y

VZE E

-8 SEEA T E At o2 sstEHY] U 8
off w2 < WS 283 PFAS, 6PPD B AHE A5t
3, U foststE 29l WA (benzene)S AC 2 H4 S
A 43} 3-AFSE PFAS AJSE 34 (Restriction option)& 2-&
of Hokth "4 8% T A2 B £ a3 1
Sh= I B7E #HAlolA ohR7] ofef & 98 249 AHE}
A w2& G9H0 2 T & Qs WHYS I
EUS| PFAS &40 thet Ak (Restriction) AME <t 2]
Uol9] QFAAHIAAIZEFH(SCPR)S AES A, 98 &
Aol g5 8T HT A2 AH o2 FAT Qe o=
EAH B3 ol IS £ =504 o2 HlA(ben-
zene) 0]9]9] A0 &2 Fofgt SHsHEA = Sfiotal A&
o Uzithd, 94 8% o] Si5tEd 58 aityoz

Akl PeEfots EEA APEE HET 5= U AR
==

EU+= PFAS AH8l| tigt Algt AFFo 2 5 7H4] &
Aot A AA= FE, A7) G4, A5 AE 29 AH A 5
ZH|R}E0] AHESHE AlEol tisiA] PRAS ARE-S] A|ghS A
Ft & ¥R = Atdolu A 2 Aol A ARESh= AF
48 2 HEZHE AFol HeiAs GAE A Ao
EU= Hi¢to] gl 8ok &% titt 7Hs/AdS arefs g4
4= Mg F8&5kA] okth I8 35 PFASS] LE 8%
of 3t A At E A EE 7S AET O X4 PFAS
ol d4 S Y & AU A0 E AgH

u|=of| A= A ZU o] QP AH|AAE 1P (SCPR)S
ol Aol 217t A= e EE TR AlE SolA Bt
A3 AlEE A9 AlE(Priority Product) 0 & A|A51aL
TABIL et FFoll= AEA 5701 Sl 6PPD7F T
H AF FollA A5 Broloj & A4 AlEC & A5,
SHHEA S, ARRIAEAIA G S, ti'ke] 718 SHolA
ZZo]x] gkt P of2fet H WAl 4 85 J
& A AR JEHO 2, 6PPD7F 25 AHsAL BRolof
= Cousins V0] AoFet D= &= L Whalof whet ‘diA] 7}
% (Substitutable) =2 25X ot 7o) A7]7to] WQ
St A2 B = Qlok HT W42 EUQ| PRASC] gt Agkt
Zo] §7 49 IFo|x] g2 8L E AATCEN A5
B E g5dot= HHo = & 4= Qlth

= AtElolA fEeFEEH(ECHA)S] Algh dAte] 4=
4 Na& A-85to] HAl(benzene)Q] F8 S5 & FA
o ‘Aol 7 FolAY ticte] gls &X' E ERF:
ol& A-&3t Ay}, =7} AHoA AB|AF AEQ] WA A
FAs| GRSt Ao HFH A AEE BES 82 R
E5Fokal 2T AHE FAE AR BHA, R AR
& AEH 5= AT 5= = 247 7ol tgstA i
e 3 Qo] ‘A 71Hs-(Substitutable) &= = #F3Ch THH,
Ao Hmel ARl Feol= Ay AHECE, AE U &
43t 8L 2 AHgop|Hote E¢EClv UVCB =4 W =k
O 2 Jolglo] o] 5| AAIAY tiAsk] et AAH
H-&3} 7]=2Q1 eHA17F 2%t whebA He] Huet A=
= ¥FF 7l P A 7Hs A8 aEste] fo 7IxhE F
o3t ThAA "4 B2 BRIk of=gh wiAl Ap-8of of
3 BERE IFHOE oA o HH, 25| HA T35
] #Flo] =3ot= thFet 8L E FAHH R A st
A E F=1sfjof gttt

Toll ZAst & o, 7] ¢ ststEdo

Gdo &2 "4 8k L HHo] A5 0 8 H Ly
Hop= £33 85 & AlRtels o R AMEE 9%
= AT whEbA, F4 8 FT 9IS 7 8t

A

)

_l

o
2~
T

—

)
rO
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A FAAG 9] shstEd EAS s A AFYS B3t
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