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Exposure Assessment of Cashiers at Expressway Tollbooths

Hae Dong Park” + Joon Hyuk Kang + Joonbeom Kim
Occupational Safety and Health Research Institute, KOSHA

ABSTRACT

Objectives: The purpose of this study was to evaluate the exposures of cashiers who work at expressway
tollbooths.

Methods: We measured temperature(temp.), relative humidity(RH), and contaminants with direct reading
instruments at ten expressway toll gate in September 2015. Elemental carbon was collected on the quartz
filters and analyzed with an OCEC analyzer.

Results: The average levels for temp., RH, carbon monoxide, carbon dioxide, dust(PMi), and black carbon
were respectively 24.6~27.8C, 32.3~65.3%, 0.5~1.2 ppm, 456~559 ppm, 12~111 ug/m?, and 3.1~10.1 pg/nm’* at
each tollbooth. The concentrations of elemental carbon within the tollbooth(1.8~7.2 ug/m’) were lower than
outdoors(2.5~10.0 ug/mf), but exhibited a high correlation(r?=0.855). The exposure levels for carbon monoxide,
black carbon, and elemental carbon in the tollbooths were significantly higher than the offices. The
concentrations of black carbon and elemental carbon showed a high correlation(r*=0.756).

Conclusions: The levels of contaminants were below the occupational exposure limits in the expressway
tollbooth. There were ventilation and air conditioning systems in the booths, but it is necessary to maintain and
use the systems properly.

Key words: black carbon, diesel exhaust, elemental carbon, expressway tollbooth
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Hl= 7EA| Wgg=o] HiA 9 FARA A3} &
2 8349 37] A2 vl=re] AAPHE A% (OSHA),
AR AE7IESI(ACGIH) H FHPHEAATY
(NIOSH)9] 7|&3tEth Wor, Xdol= &A=t
9 ZO|AYAP] Aol AFEHIL o 3549 F
7140 Higt A= FEI AdSgoletal skt E3,
Sl gt "), A8 A7l digh 2454
ol HAKscreening)E A5k AtHNew York State,
2013). "= wEH9] 1&E2 EACIE HAA Qb
A BEuAO] mE2H, aFdedde] 354 FA0A
FolIA eEs Eo17] YT oz UR oA
dirsterA 9 At =4S F71HeR S5t
QTHUSDTEHA, 2010).

TFH A= SRR et AR o7t EAYStho]
V&2 QFeEEo 228 AHRAPE Y=
HKim et al., 2015). 7|04l 18314, AFAEE
2, A7 5o tist AEZRAE $35te] d3kS ot
ofstelom, I7hgers B7E Sdte] iAol Eagth
ZAFRAE ARbetel, fofigtelEd gl et &
AZ nFsto] mNEA], AERTIsRE 5= AA
stk 13y, FAIARL FafQIAte] iRl Bk AA
SHA] ottt o AFolME IEEE EA0E FA
oA HAEXI(PM10)] =&E5/82 B7I6H 2™ (Nam
& Phee, 2018), EA0|E A9 ¥7] & &3, A&
219 sk ¥4 Fa% 52 7t Nam et al,
2020). +5F8Hgo] vlssittal ABZtE]= st o] A=k
[FAROA B o] PFE VA= HUSt
1A}t £/ gt B7HE AATHKIm et al, 2019).
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3t ISR EACIE 8aHYY AFEE T
o ti3t H7HKim et al, 2016) ¥ fAdAwEE U
2Ry fEHA 52 H7KsE A-KShin et al., 2021)
7} olFo|R= T N foiQlAe] gk Bk 4R
ojFojF o, QFFHHU TRt =& [SiQUA
it H7h= |l

2 A= 20159 A71E 8 EEe 223
gt gt FAE SolA AdegolA =52 5
= FoAY] =2 melstarat sigit. weEbA, 8
FHYo] EFote SRS E ARFAA ey
= FolQIAE Bk
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e 9 S 107 IHEEE JULAE o=

7Zh FPAE QFFEHEA 1474 2 AR

£ o]&sto] vAHA|(PMy) SEFES F7lorAh
EH7HL(Black carbon) AAZE FHE SR

Z247](MicroAeth AE51, Aethalometer, USA)S ©]

&5to] FrlelAth. S Y= AAZIe R ZE =

Table 1. General information and measured date of expressway toll

Site Total lane Traffic volume per day Number of sampling point Date
A 24 N.A.T 5 Sept. 7 (Mon.)
B 18 103,892 4 Sept. 8 (Tue.)
C 36 67,115 4 Sept. 9 (Wed.)
D 8 3,200 2 Sept. 10 (Thu.)
E 8 3,000 2 Sept. 11 (Fri.)
F 8 NA.T 4 Sept. 14 (Mon)
G 10 26,238 5 Sept. 15 (Tue.)
H 24 95,839 5 Sept. 16 (Wed.)
| 6 14,052 5 Sept. 17 (Thu.)
J 6 7,474 3 Sept. 18 (Fri.)

“Total lane :

www. kiha.kr

includes “hipass” system and closed booths, TN.A. : data not available
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Figure 1. Eleme_ntal carbon sampling quartz filter and AR 9 A} (Scheffe BFH)S AASHALY
analytical samples

AEY0] 880 nm TS RAFIY E4EE RS ® m.&

7ksto] EH7FE Fo = SHbsh= WHAo|H, 8 5%

2742 AEAFHGZEE 100 mL/min, F857]+= 60 1.2 Y8

%22 si9lon, HEEo] ZRE HEAHYACIE | 7t JULE HA2TE 24.6~28.6CHoH, i

AR 2EFES ARESITE 7 SAAIER 3~58] & B 94404 323CHA, B, C 9F47F tHE

35t FAstelon, SAXHNA o 587 7171 P40l HIsiA FosHAl =4 THp<0.05). EE 8+

Y3t o F SIS 7SSk Y FAols @7 AXEo] Q19al, SFAPF
AAEtA(Elemental carbon)= b=t ZHARIQEA 255 AT = ATt 7[R R QJotd, B

EHOB_?L"J(NIOSH)PJ =74 2 ZAEA(NMAM 5040) 78 %‘&9} A FF7LL 19.7~22.8CHom, 117
< mgron FQ 82 th3at At 35 FHA|ECf 37 22 30.1CAH7IAA, http://www.kma.go.kr/, Z}

mm Quartz 9ZHA|E 26k, 2.5 LPMO = 380~530 FURONA 77 TA| 712 0 A, 9L, AAD. B

B AREE AFstoH, AAZNA AGARS FEE 32.3~65.3%%H, B7HEd H|7} Hiaﬂ(mﬂ

FHE AFstAct. AFHE Almes AR "GAACIE $F 4.6 m) E YH20NA 7HE =2 S BT
oAl 1 ol HURAIX &, S}l ofZpA|oflA] 3719 D, E, F ¥¥4E & JdaHT =2 4\—5—01%‘:}

248 A2E FAusto] BAREA7|(OCEC Analyzer, (p€0.05)(Table 2).

Model 5L, Sunset Lab. Inc., USA)Z 245}, H

e ArgotirtkFigure 1). BHAREA7|0] £ W g 2, UMSIELA T OASIEA

% So] Bx71S NIOSH NMAM 50402 wit}, Arkslebao] 7YY AEBIBEE 0.5~12

OJ.4 OE.,
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Table 2. The levels of temperature, humidity, and hazardous agents in toll booth and office

Temperature Relative humidity ~ Carbon monoxide  Carbon dioxide PMio Black carbon
Site N () (%) (ppm) (ppm) (ug/m) (ug/m)

AMT(SD)T  Range AM(SD)  Range AM(SD) Range AM(SD) Range AM(SD) Range AM(SD)  Range
22 27.1(1.16) 24.7~29.2 425(5.82) 31.6~52.8 1.2(0.25) 0.7~1.8 507(102) 360~780 16(13.2) 0~43 9.8(7.14) 1.2~27.1
20 28.6(2.51) 24.4~323 32.3(3.21) 25.4~409 1.2(0.33) 0.1~1.9 559(64) 451~739 31(13.6) 10~65 5.4(3.87) 1.3~17.6
20 27.8(1.57) 25.1~30.0 36.0(4.65) 28.2~44.5 1.0(0.23) 0.5~1.3 533(43) 477~643 33(13.8) 7~63 10.1(10.32) 2.5~44.6
10 25.8(1.75) 24.0~29.0 49.7(5.84) 38.7~59.0 0.8(0.22) 0.4~1.2 532(70) 442~700 67(43.8) 38~162 2.1(0.89) 1.1~4.1
26.6(0.82) 25.6~28.0 65.3(4.04) 57.1~69.4 0.9(0.10) 0.7~1.0 465(34) 422~515 111(35.8) 43~143 4.8(3.48) 2.1~115
23 26.5(1.31) 22.8~28.0 47.9(5.27) 425~67.0 1.1(0.24) 0.4~14 486(57) 418~644 82(22.0) 34~123 5.5(2.75) 1.3~14.3
18 25.8(1.77) 22.9~29.6 39.2(5.46) 28.5~46.7 0.6(0.22) 0.1~1.2 478(52) 408~589 30(14.2) 11~67 3.7(256) 0.6~9.6
19 25.4(1.79) 225~29.0 36.1(1.21) 32.4~38.7 0.6(0.34) 0.0~1.3 493(48) 404~587 12(6.7) 1~25 3.1(1.31) 1.4~6.3
14 26.6(1.73) 245~30.5 36.6(0.34) 36.0~37.2 0.5(0.19) 0.3~1.1 456(35) 400~520 19(17.0) 7~71 7.3(5.44) 15~216
11 24.6(2.19) 245~30.5 36.6(0.88) 36.0~37.2 0.5(0.17) 0.2~0.8 494(39) 427~583 29(17.0) 7~65 5.8(1.98) 25~8.9

: Number of samples, TAM : Arithmetic mean, TSD : Standard deviation
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Figure 2. The levels of carbon monoxide and carbon dioxide by site
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Figure 3. The levels of PM1o and black carbon by site

ppmCE F7IE T YUHiAEAREA] Ay Jd4
%E oI Aol7} 2glom, AR AolA A, B, F

7} G, H, I, ] &0l v &t olilafera

L= AT 456~559 ppmo|}eH, o] ARRA
’gqi%ﬂ 71291 1,000 ppmETth @2 £Fo|qith A
YEjR] BAHEA oA JANER FoJ7t 2fo]7} Qlle
), AFFEAoA B FU47 [ E FHL00 HISHA =

QttKTable 2, Figure 2).

3. DJMHX| & S37HE

AR s 770 YAL0N At 12~33
ug/m'= 7] RUB Y Atzo] d¥d = HIS5H
o, D, E, F 9¥ae A8 67~111 g/’ 5%
T Bon, AR AuEr] 71l 150 ug/nf
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Hohs 25 Wit v BAREAOA D, E, F
BA27t ‘:}E AR Fo5HA =A4 B7H=E Sl
E7HLo] g4 Hisks 2.1~10.1 wg/'E B
7H=Elow, C FPLoNA Hof 59l 44.6 ug/m'7}
=A% QcHTable 2, Figure 3).

4. YUAELA

T3 A Y- ¢
Ao |52 A3t & ESAEAYE o|L3lo] B
A% A}, F I94E AT Be FPL0NA Fa
Ho| B HE(1.8~7.2 yg/m)= BASHY] HkE
(2.5~10.0 wg/m’)oll BIsHA okt A}!;_@oﬂ Ao] W
FEx 03~1.5 g/’ FFEOE 9+ ‘j/\oﬂ H) 3]
A e $£F02 H7EE|9tHTable 3) RE Z47re

AR A GAIZE o)
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Table 3. The concentrations of elemental carbon in toll booth, outdoor, and office
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Booth (ug/m’)

Outdoor (ug/m)

Office (ug/m’)

Sit = | t rati
e N AMT Range N AM Range N AM Range n/out ratio
A 4 7.2 4.7~11.1 4 10.0 6.0~12.6 2 1.2 0.8~1.6 0.72
B 4 3.4 2.6~4.6 4 3.9 3.0~6.6 2 0.3 0.0~0.4 0.87
C 4 6.5 3.3~13.0 4 8.2 4.9~15.6 2 1.5 1.2~2.1 0.79
D 1 1.8 1.8 1 2.5 2.5 2 0.7 0.5~0.8 0.72
E 2 2.7 1.4~41 2 2.8 1.6~4.1 2 1.1 0.9~1.3 0.96
F 4 3.7 2.3~55 4 34 2.7~45 2 0.8 0.8~1.0 1.09
G 4 2.7 1.4~4.6 4 3.8 1.5~6.8 2 0.6 0.5~0.7 0.71
H 4 4.4 2.8~5.6 4 6.6 3.8~11.1 2 1.1 0.9~1.6 0.67
| 3 3.1 1.1~4.2 3 3.8 1.8~b.b 2 0.8 0.5~11 0.82
J 2 2.8 2.0~3.7 2 3.4 2.5~4.3 2 1.5 1.3~1.6 0.82

N : Number of samples, TAM : Arithmetic mean
Table 4. Comparisons of conditions and contaminants between toll booths and office
Compound Type N’ AMT (SDT) 95% CI® p-value
Booth 142 26.8 (2.10) 264 ~ 27.2
T t 0.012
emperature Office 25 26.0 (1.17) 25.4 ~ 26.6
Booth 142 40.2 ( 8.44) 38.2 ~41.0

Relative humidit 0.001

elative humidity Office 25 46.6 (10.65) 422 ~ 526
. Booth 141 0.91 (0.363) 0.85 ~ 0.98
Carb d 0.001
armon menoEe  Office 25 0.70 (0.246) 057 ~ 0.82
o Booth 140 501 (68) 492 ~ 516

Carbon dioxid 0.620
aroon doade Office 25 509 (53) 485 ~ 540
Booth 140 37.7 (32.43) 31.6 ~ 426

PM10 0.529
Office 23 42.4 (37.05) 27.3 ~ 65.0
Booth 146 6.59 (5.849) b.79 ~ 7.89

Black .001

ack carbon Office 21 2.31 (1.486) 161 ~ 3.10 ©

Booth 31 4.08 (2.448) 3.18 ~ 4.98

El tal b 0.001
ermentar caren Office 20 097 (0.397) 078 ~ 1.15 (

N : Number of samples, TAM : Arithmetic mean, TSD : Standard deviation, CI : Confidence Interval
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Figure 4. a) Relationship of elemental carbon concentration between tool booth and outdoor, b) Relationship between black
carbon and elemental carbon concentration in toll booth
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ACGIHOIA Aol AFstA7t d3let 7122 20 ug
/R W —’F—’#"]M‘i‘r 2+ AH ATAE WS 2
Ao digt HolAl= Bt 3.42%(0.28~10.04%) AT
F Yoo %JiEP & olle A7
0.855% =2 AJTHAE A, FLUR] FLAH
oA B7Hd dauat EHVRES sk AT
0.7562.2 &2 A dgler, Ed7kEo] da
garn Pat 179 &4 B7HE UK Figure 4).

5. 24 HRAY ARA

FHYRLIL ATANT LEE T SR 2
o Qashehash BepHRe RAH AR HaA

OISl &okou, olitatetAaet uAIHA|(PMyg) 5=
= Ao]7} QAT Table 4).

v. o #

(©)

fo1e14 1287k Al SOk AFSERAY FRE
cheat gokeh. AT 107] 4] BE 234

a1y

BAE AF kA BARR S0 BA] 9
Sfof BIAL5E719} ofolAEo] BA|slo] Ygirk.
SE7ke Ago] 03 A F B4 W s o
Ag el SAAYIE HBE S, ofelAZL sjnel
W77 RARRE RIS RS BA] fted
92 ol AAs0] AT s LWl

Wl %ﬂzciiw“"(uﬂéﬂ AR, B
)ol Y=ol A, E Fhr]o] EAE7] 5
UR= R F7NE YT = UEE A 0] JlofA
FAUYR FAE FAFOEZN AFo] 7|7kt £
MHPF_E'& Tl 2AE Adots 9FE T 4 Qi

S5 FAs 9 23] A71E- 9 ol Al A
Wé 52 oA HEEL AT siglth 919 BE
Al FAUR ZRA7E 2248 5 Es Hol A%
th. o5 Boto] RAfIA &S Hast T S US A
o metEnh ot AA| 7R Al Esks 71R7E &
ATl W7t HAY, F8E olojAEe] s
o] B L7|7|% bl stEE o]y ¥ I
Aol B3t Rioltt, 78AI9 AmoHE a5
o] fa18Ql eE a0 F2 2912 T AJAHo]
o, 7] AAF] tigt 3] B4R 229 JHE §
Ash= Zo] Fasittal dista itk E3E 87 A

el A5t SRt 15 55o] Wepy

ruE:i
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SaEdY 7982 &2 FAAT o= AF
3} ok K&, ‘:V‘“ A= Adwo] A 304 %!
Elo] AsAt HiEEo] @49 7&5\—5]01 [SEHEY
Fol8Ql keZo] AT o2
State, 2013). B2 7]ofA _9_%"5\_
FoE FAtAL Q1al, ooz A5k
A IEFCRE 2E 7hstt ofojxdE AAstal Stk
(USDTFHA 2010). =W SFFERAY] VAAEH
u]=59] AJAE Hjsrd Zlo g wehEh

2rot Fr= va 37| R3E7HE 8)(American
Society of Heating, Refrigerating and Air conditioning
Engineers, 55-1992)0l4 AAIRE AW &% 7]&(21~
23C(A=4E), 23~26C(v154) 9 F=71(20~30%
(AEE), 50~60%(152))= Frarsto] A Yof A
H dFr9 7hs 2 E Bote] 24o] Thsdt
Aoz w|E I}

dAiksteta 9 OV}QEH\-L g%k
AYZ7] 71291 10 ppm ¥ 1,000 ppmEth Wttt
TPy, AR A ”37}7]{}%?_} Mg 3 o
7] & LASERAS] dEd 5%(0.3~0.5 ppm)ETH=
=2 £ O|UKKECO, 2015). tist=AHe] 7+ A
A dabslebaE 0.09~0.66 ppmel L, olibeleka
£ 418~576 ppm°|il(Lee 2019), FF-& UIH
ARRALS] dARRReEA 3 ppm ols), olilslEkA 639~786
ppmOE H7}Eo{(Jeong, 2007) & A+t HIEE 4=
Folot.

BrpIkset AL 9 FEe 7l F mAEA
(PM0)28] ¥ i" %—E% 12~32 ug/m’ ol AT,
ol= 371 ¥4 ARt G40 Bdek St
H] 52514 Q(KECO 2015). E 994 dHidew &
FEo] AAd Xeld], nAARS] 5=t =A e
Wt ol FHo] AHHe R AR Q)AL Higo] Fi=
S TR Qo FFE WS AeE AyZtH

Hlo AHGEAE7 S s HAMEEdY =27
F02 1995-1996E9 0.15 mg/mS A Aot
31, 20019 SHEAJAFEEEA 0.05 mg/m’ &2 W
Fh7t, Y47 (elemental carbon)C.ZA] 0.02 mg/
2 HAAIZI7]E stFon, 2003do] E3lsHt

[o

BE ZAglo] ARA

(ACGIH, 2003). ZARHA R A (MSHA)S A5t
A3t B4 2 FEFANA JAEEY| 5871%

(PEL)2.& 8AIZF AZ715EH £8H4 160 1g/m'sE A
Xéﬂcﬂﬂuﬂ, X] 0]'*451'—‘4'*]'01]/\-]‘— 1:]2-11% daz /\]__g_-a
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Fuo] A dAEEE MiESE 2.5 g/hr® A
AL QAL debike] Sl HiRt A Al 5
§7152 gAuE=2o] HsiA 2 22 gl o

o4kl dA 0.5 ppm(Ceiling)oll w3t 7]&% Act
(OSHA, 2013). 504+ HAEEZ st 7|+
oz Y4ErA 100 wg/mE A5k, I2f7]&(Action
Leve) 22 50 ug/mE AAISt JTHAIOH, 2017).
OAMNAMEELY E A 9 A3 34 A+ B
Ao w2, Au|sUe] Adasth b E £E2 Ht
5.73 ug/m'(2.31~29.02 wg/m)elH 1 F $AYY]
E25F2 Yt 6.99 1g/m(2.38~29.02 ug/m)o]} o™,
23¢9 &35S Hd 3.80 ug/mf(2.31~7.30 ug/
m)eh. T3 AP Hdt 1079 ug/m'(1.10~
24.19 gg/m)ol o, dAusHe] EHFHE L& 5
2 BHF 9.39 1g/m(2.31~19.56 ug/m)elH 1 F 4=
ALY =55F2 B 11.81 1g/m¥(7.95~19.56 ug/m)
o|gom, M LEFLES Bt 6.98 ug/m'(2.31~
7.79 ug/m’)eltt. T3t Aot Hat 7.60 g/ m
(2.27~12.83 g/md)o1R o, Au|sHI9] PM,s =&
S i 64.62 1g/m(38.88~96.52 ug/m)olH 1 F
FAYY =E2FFE2 B 64.99 1g/m'(38.88~96.52
ug/m)olA o, AL ELFL Fit 63.88 g/’
(42.7~85.05 ug/m)oIATHPark et al. 2014). o|H A
TATe] datta 9 EWIREY] shsEy) BIS6]
o, FAEX(PMg) sEx 9 A7 ZPAWEA]
(PMz5)Hth W& 0| Qlt) thid 7Y Alstabd2
Ed71E 191 yg/nf, YAEAL 12,6 wg/m'o=E B}
Eo] o AHT w2 FFo|UHKim & Song,
2013). 20154 29 1452 EA]O|E 271404 H
71st A3}, BAYO] YAEAE 3.3 1g/m(1.6~5.8 ug/
m)oler, EHFHEL 8 g/m(7.3~8.8 1g/m’) TF
02 B7}E]o](Shin et al., 2021), o]H ZA3}e} H]5=St
ol Ut
Uagtd= EACIE RAYRS 57t AR
o] HgA] thEE 2QItKI/O ratio = 0.67~0.96).
J=u, F @YaoiMs FAWRY Bdset © =
AUt} o= FAYRE {H 2AF7I7F A v,
LAT7I= vl ofsh @y AAEHAS AL
2 g9t ol F 9947t o2 9949 Hat
o EoJAe glglonma H3lkst Uole 1}
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T4EE SHOIE 24Tl Mg Qalelk =EHH 19

X

Yagtaet B A= 0.758 w2 4
THAE H=T ol vE AN E =2 A
A B2l H2 5Ysid, EH7HE AAgtAo] vl
2 o] AFoME Hot 1.74] F£=oleH, thE A
9] 1.23~1.614H] Ex 2.7~3.38]9} B]|S5}AL W9k
HJeong et al., 2004; Bae et al., 2007). °]&= ¥4
g4 0] UL fANRIEfEEo] FHRIo|A|TE 7
A &=, violuAe] A4 9 7|8 3450 9
ot YT UL 7 Ateit 11 FIFo] vhdsHA yERd
At 22 oA w4 tHSchauer, 2003).

ol AtollA A 54U S o]8-oko] LAt A(F]
& HE5%E 0.5 ppm), oMEHAEA HEEE 0.1
ppm) ¥ oAl F A HESE 0.1 ppm)= BF7Ist
POt giRE FEo] HA| YdrHdata not shown).
7] ZUEPAE] QJotH H7E717set 9] o4t
A A 55+ 0.017~0.034 ppme|}LeH, o]
ARslER2 0.003~0.005 ppm =]} 0B Z(KECO,
2015), oJ¥ Aol ARH AHl= B 9 5L E
Brlsk7lole Edlleol FE5oi3d AR siAEh
Ee HEu|ske] olbEHEAe k& 2 BHA
0.064 ppm(0.011~0.156 ppm)°|H 1 & ALY
LE2FES Y 0.076 ppm(0.022~0.156 ppm)°]3
o, ALY LE&FE2 B 0.047 ppm(0.011~
0.084 ppm)°lAtHPark et al. 2014).

diksleta, E7HE 9 dABAE QESEHRA
W59l 5Lt AFRAS] sko] HlsiA ke, o=
AsAF 2ol W Hij717kAL} uiEE Ehojo] o 9
gt ZCoR & 4 Sl Aot I, o]istekAet b
AHAY sE= 1Y% Zol7h ISl ol4telgta=
ARl SEoA A EY, QT ERA ARl o
FE d9 AHAE Ao] ¥l ANE AR AYTE
o, AAHA= ARl &0l gt FFE AN AL
2 AZrE

ol A= 20159 9¥ol 107] FHAE diAfe=
Bt Ao g, AHY JF2 & 5 glon A Y
E HEsHA A& 5 ok &S 74 3FFHREAE
ot A3} 2] o] Tt AMAISE R = SEE

offt >
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BT 5 G wao] YTk ER SR a3y
29 9 2R FEAY ool et 9%
e 919 I WAL 5 ek
of AQHNE Bk, AFSdo] = >
o T S Hhele] WA AnEA 47
gt olu)} gieka Az,
v.Z E
A5 SIS 107] e AT RE 4
HAAY =B TIRHES Fughuet e >
Foz WwIgih, olAbstekach MAHA(PM,)E -
2 AR SR R Holst gglort, asfer
& SR 9 Aasie] FEE FSURA g
of F27k el el ujsh foyehA WA ekt
t}. o8 S3to] 8FFPRLI AF 5 oA
S @S UB Alsky Y Aoz goET A
A% 83 457 WA FORRH 8
FERYL BEO] R BIAA] RE R
97 9 295 Qi sl AT 2rede
243t 9% ogBARTY sk skl BA
A HEA A - BT Bt ek
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