£ oo o)lyriar (rrans (ole (A3 gl S (ol

Slpl e cilage 2l

s olgdar Geend (212 A3y (gl e (ool

A o)lgir el ol

A Obglo i S ol

) oyt (ode o ol
" olyie 22l s el
\Y Inl azes utlige (2l (oole o)lpizr o))
\s @ty ele olpiiz (rrend (505 e b
Oyl e gy

VY o0 lpia 5y 8 lasie
8) el L Eblige sole cyol o)l

__________________________________________________________

S il o p0 wdigs 05 910,5
Ol s clage (2l s (sole o Jorior (oo S35 annliS s lgis
SV PV 2ONY dm)‘l.i)@{e :|)| dz.iupgcb.]a
AYAY ole bl :)Li'..'i.il é-.‘.)b'

Az VY s
o lez 4l DA SO & pai (s« Jass SIS Ll o)l 50 lgiiio ails pus las

Sro¥ ey
VEVAD-YAR (s gdie VFVAAFYYOA ey oS
IFFNOTY s YAFFROYYY ils

QPO+ AF - A ol yons a3

__________________________________________________________



3u|f|MC~§|A@GAlGM‘w%5)
Lo Sloas Lo ple 35516 lginir sy

b Lo 5153 1051 x9l Cord (i
(S>> dese 155810 ylgiuis oo pud
iilo Lo ez 155 10 lginian il y2 s

SoliBe (g4 iS5 1 s0gas Lailg) Jgtummo



Uyl ayan Culilamy ale (adil

&

o -
A $71 S sl o YA S

L)

0 ylgoiis ails ud yd ghmno
B9 (S el udige 9 (S mole v o wiige

g0 dobold (iges Slanl Wl v
Bl n oige (B o3l i
e abld oiges )
odly Sho Lo ple usigee e e Lopodle (uaigs
el el o oo ld origee
905 I ekige s il L 3 uaiges

&yl dams uige



9

aV siewl

Uil yao Cuiihamy ale Jaail

2,
)
<
L3 Mc
"o
mo
2
a2
D,
Nt
D)

2 ot e g el it b sl il sl e
Olal baemme Cullagy pale ol 0000 St o yione 2o

e s e el s s sl cub cin e
olile S (S pole olSasls Laoms Cublage (cale Ctd e

Bl (Kap pole olRtils Lasme citlage (oole Stp o e g

Ol baome Cublagy ale (o2l 0200 St pima e

o (S pole olRadls laoe Cudlage el St p e gae

Slaal jeuls guis Ko psle oRidls lae Clilagy gole Ciod p e i

ot e e il b il s s st
bl S ol dlsails gy Sl alle @ 0 o
Olden (S pole olRiils lass cudlagy sole Cin p e gac
3t pole oBLals cale Cm p i guae

Ol (S5 pole olBails lazee ciiilagy cole Cip p e g

ol e dezs 1155 BT Gl
ol e oaige BT Clix
ol S 550 BT Glr

bl e 5250 ST Glr

Lol (atm 158 GBI Ol
oLl e (it SBT Clix

29 (B e S0 BT bz

00ly yazz all Caans S0 rﬂ_mx_ ol
NI

i Soza 1SS BT Gl
535 lesomme 250 BT lr
Sheo SHidae 135 GBI Ol
59 ol ype 1SS BT Ll

Lol (sage 250 BT bz



Uiyl agan Cubilamy ale jaail

Olnl (Kb pole olfadls e ctlagy oole ctnp prizma gie (BN (olo) Sy, S0 il 8 e

ol e etlagy ool ozl o e o5 255 il IS
O 585 sl S Lo gy pele S5z iome e haa e 3g0oma 53 ST ol
Mu, S5 (Byho doted (S pole olRails Lo utlagy ool S o ime s Silse e 750 bl Sl
F: SIS (525, ool S Lopons Cotlis ol St 2nn e lins Loy 555 BT i
(w OlesS (Sb3 pole olS2ils Lasome Euligy ol Sith pne 50 olipSle domme 255 BT iy
M,M, e S olSadls s Clage oole cin e pie Ssge Lo pMens 255 B Clr
i ol (53, ol oK L bl ol ot pyiome s el L ysammo 553 ST i
Mu. S8 K3 pole oR513 Lama cudlagy ol toh p s g (6 7o (s 553 il IS
X D8 K3 pole oKls Lma Cudligy sole itoh p s giae NENNELE e T
.WN« Moo (S pole olRals Jame Cudlagy (pole Cp p e g 23 i el e 255 BT Sl
N
o Dol (S5 ol oIS Lamo S blagy ol i pyims g ol S it 755 IS

Sl g (S pole olXails Lo Cullagy sole Ciin p e guac jisslo p Lo joeme iSs B Ol
ot S pole Sl Lo cublags sale ke pyiona g lrleis JLals 558 56T s




>
a

Uil yao Cuiihamy ale Jaail

4j<d1/5/,;/':’ (%

<

,J'/'.'"u‘w T

O

s
&

Qg

~i//4
D
S
M.

3

Cdls 35 50 ey g ol (S5 pole orﬂﬁ_ormhsg_c,ﬁhhthnr{?ﬁswwn
Si Pigel g pleys adlagy &lig )18 g danee

5 olay sy 59 15 5 Lanone CendlaS po IS 5 darne casdlw sl 58 oy
SR Ghysel

9 CFC.V mfxsxz_ryﬁ\_ fxC_p.u bqu ._b.uhfn Codhw &W&b Codls (..Lw.r. rwro &_V&..»L..u Lw.m.ttw
ESTRST

wrvrurv .rx\tt_L&L rnC_um qu l_b.‘rNbrx}betMWab _‘?‘Fw_u\.?tm _wb Codows owau“ rx\tt\\vtw
Sy el

138 Sl @558 5 antd STre 5 (sogee (SLel iy o)l

9 CFC,V .f\rv—..y&L rlC_pw qu ‘_b;Vvo rx%ou\rt\ﬂ\vb r»u\_..ﬁﬁ ) rLy_ rx;st_r(»L ow&W C&tuw
b GPigel

S Ghieel 9 leys ety O)lig )15 g Laome Cuodls 35 1 (gl

5 Oleys dlage Slig )18 g Laoe oDl o el i g g Cadlas 09,5 Ll IS
S5 hige]

Sriaz (aniz doxr| 155 BT Ll

0ol3B8T Ll oo oaige BT Sl

BB e poige BT Slir

M Lo jas udige BT Cli>

Slas Loyl (masge BT lir

&l )8 e udige BT Ol

Ol o0 550 @l )15 oo



Uiyl agan Cubilamy ale jaail

<
D

. 3
)
3
S
:.MJ

&

o

a0
4
J(‘u

&

SRR,

g

.

ul/

9 rvrC.v .GLLU_PAL er_L‘w qu ,ru.va\o fx\touh!z&W\to Ceodlw Cowga G_L “(.W&u..mv Ctrx.qux
Sh3 hige]

3o Fwlon slo by JuS )5 g o Gl o anzes Sublig 09,5 o
S Ghigel 5 ey wblagy & )l5g I8 g danore ol

(dlage @)l59 55 5 lasee Caadls 357 0 Sl S (6,088 sl E.r.v»mt L
S5 Gigel s pleys

S8 dgeze (uiige @il S

r.mrrov—,lﬂhbfywc‘c&.m\o?.w_v‘»q&.n

03lj (Jg ol3e oo SBT Sl




Oyl Baan duiblamy ale goail AV siawl A

@yl s il ,9550 a3 g ol f alises 3,k
Sl lase Cuiligs Sleds el Coddge
Glocdled e aSyl pos el S oy
@es s 4y g Sl bae il
9 S (591 0B Caos s g S5 3l 9 S
3 )50 et S Logil 5 (JsSIge crlis aiile
il oo Cetlage il e g aniin 0l
GREH o] o a5 e g cila, dl
GyeS oo b arel> Cudls p aVole g gllae
Codls slo g clozal oY so jlailaialisn
o Ll Sle 51 52 5

Lo o laoee ctligy o ot
Glodla s o lose cuilig 5y ol 8 lulis
O (e Sl sy G 22 g (oole
Orodd ezl 98T waygl ald cila,
L beme ey 22l 5 ole o jlsii
3 Hellorm Giales Greges )15 5 b (oo
2 bme il (o Giales GeSh 5 o
il @2ae 7o )5y oyl (S pole oSl
sl o (B9 b wlea e 8 5 el
Omling ciloey) les o o lgiie (Al
P olpiier (iS4 ]y 093 LIS,
Coddge ol pl Jaome Culigs dnel> (gl g Al

eyl o 3l o

a/f;’% uf/ r(z

Sl e cuilagy code ozl

0l s

g andl Ysb ghdle Lo culiy
Lo aiile g ol ol 25 asal> cudles
oo):....f)L,,..v.g ‘>L”IBWlM|)9A5)'°“M“‘i)
Ded oo Jolin ]y golazdl g Kim 80 clozx|
olas s ol bl b ellag o554l
5 Cedbe Crls | orwg alds o alidS
S g S (Sl gurigee

59,5 L o b laxe Clllage 4idS o
Ao 40 dsal> o8 g Codl Lol slacy gl
@ Gbls cleas laze ilag 9 Sloy!
OeplS 0 Sleds cpl doei aS Calos )5 dnal>
wHlals 9 9—‘ L -‘G-J)-“ 6L‘°<5)L°-.¢% )lé )Sww-’
az g b daoe cllagy ol aiils g0l dg0
oz 930 () (S5 il g anal (2ligy
- wslazl e aler 3 oo slo il
oz (Gl 358, (nl 3 o390 andl ()
S5 o8| flie g po e Cadls ) g0 S0
Asbazsls laioe 5, Ll

S5 ol o Ceadls b I o slolled i,
o cullig Clas xje8 45 Ges 0
&elyz o Caglyl glasls b canslis adlyo
Sl o cdlae (glaacs ol ol calossas

eyl glailn, Jola g cudlage Sloas il )l o



UlRl bgan duillam) gale gl

el 03305 "o lgl Lo Cudligy ! g ol
S JSKite lygls pyime cae 55 VYAV Jlu o
i 30 5 loolSLads ) i, ol o 8
il &)lg S base Caadls 3 50 rioren g
Al s 4 Jlojl BT ( Sap Ghigel 5 Glay
(b g daz ) LS allie gl jgmeo 5 1) 0 Joiiir
slaclad () 5 57559 4l ol 1251 5 gl
wols JL8 385 2l 9590 sz Sieghy 5 2l
lso Jos &y ol o it 9, 10 00y 35 B jla8
slcdkdmlisas LS saen |0l cop ¥ 055 5
Al 00505 Jlw | 0,lgii calizee glo yidu 4|y 59>
Ohgls S Sl 285 5l Grizen el (6 iRl
990 |y oy 2l oS GSen S g o e

elos g0 (19,08 dilasos wilosls Jf )3 colas
Sloaie; s Sluil med slatslo o g loas; s a3l
oS gl el casoeo Sl (p2pgl 5 (sole goie
Ay Gl Slaasio 0y 4y g, W) 5 oai] Jlo o
g hlail qole adgi Cozlr o ojlsniar cnl o,
5 ol oS S ) ol slacldled (505 5

ol 2l p3 o il

o//;'f Il J/‘f rL;

Olnl s clilage cole pozmil G, 3L

oslgiiar (gl i

a0 sl g yians Sl i) e glo s
Cuilage B gdine) 0 Jalig, g guBs cledlbl
bl Lalyd cole b o0 (S5 0 e
o iz iz Ll 3 1, aulyr ool usdlas
A o i cede Sl o ol Al i,
Sule) Kimyd g DI aile (egite glagasls a5
el g @asl> ;o 50 lase cuilags hailss
I92 oS o Gl T S (55 )9lS g aro
poye (o Alides (sloog)S Cuadls ol s
3 Ghisel (SisSr Geizpen i TR0
logille 5 5 (ol 5 (laSosS sloeygo el
L ls o) nl 0 (oot sl (5 o (ol
i (b 3 o s yaalin G S 4 4z g
sl slacs glid 5 Slacl yele wlsi hags, o,
F s Sl lom b 25 )3 (590 (i WIsi e

Adbarsls aoe sbooasy Yl
L AYAA o 5 ol Laees coligy sale cyazel
P & plgmmadls 5 asll (o Kiagy 31585 Sus
Coley 559l 2 0SB L ple odgs s 0 il
oot Gl (o3 4 pladl waslr (sl



Uiyl lasao Cubilamy ale Jaail AV siawl \-

o/f}’f/m) (L;
Ol ases coilags cale ozl s
olgiar g
- .., - ‘// .
/uumuw(u IR P4

g7 (6,500 slaisu o aslal g sl
Ol 9955 o)Ll by (oSl g (o DU
2 gyl slaaas ol 4 arg b allidl g,
O W sla s 53938 b ST sl
aiSL ass] il aslys aslsl 5 5 o SIS
Ol B esgas (I goliy 55 5 Oliee
9395 350 Slin g Sbg Jlo 8 ojlpria
Al b g defo gt G (g 4 (ST

S )3y 1988 Cedb dsal b 3 2
ool prome oy Ll ) o a5 S5
iz 0, ol ) g Cublagy ale
oly ol 3o L 5 09 b Bl 255 ST
650 by AT el loges 5N 3525 ples |
el glasl IS S G Sl G s ileen
Alo o dieudyyfolayg,y ol HeuiS Jasee cliilogs
395 s Ll o sl delol g oauds 135 5 SogSily
slooygs prime opde e ) oibe p3Y
3759 gl o S (ool (G935 g e
Gl 900905 )SiT 5 1o olgrie ol 0l

eled Coodls g olaws (595,155 (ol den

o) B8y Bdy o5 iS58 |, Sy gl
slacl 4 6 )iKead cuojd Kos LSy 5 9908
By eaS lame Sl Sy asdle
L by ool ot pand
Melline Giales (rrages b logon o a5 2!
sty b ele oy oS Jolo
oy oo o0 ool 4 b o ol b
w545 ) g Sty anls ano Sy ol b 45
5 o culigy gleaas oled js adl>
oyt (nl oo nl 53 9 palodgr 98 lans
bl 41 9 395 Sl Syt 0] 213 L 5
analr (gLl 5t slosaiadys nilis
L GBS (25 w5 (g Janee Sl
s SR 145 oyt (ol il a3 il
ol ase clilagy ol ezl lawgs alls
o (ol 5 Al «liS Jols jgome
3 el g gl sz Kiaghy wlie v 55
@ el o Bl (slndy S ol slacllas
sl o)) jolaie 4y Slis vals o 5950
S5k 4 g o el alox 1 45 00 lyia



Ul bgan Cuiilamy ale jaail

ol (Sdy f?lc olfails culags yslee
Ol eatlage S50 o) 5

Lo ciligs 22 5 sale o gt oz o

iy <l b 039>l ouial 33 sl b el
b 2l g oole ofsriar emd 4 (ST
s Ml s o S5 2 o s
Sl bamme Sl (o (ralod oeSs 5 S
48 gl 03,5 o0 5 i (S pole oSl
Gl |y ol oo gy e gl S
o g &) cnl glaasie (lee )l Jobs g s
2 SzsS wiz e S 500,50 wal Lo sloas,
oeely A3y M 0592 ade (5 )l g
Seolgiiir (B35 5 S, o6 ed 0bL o
Szl slasges slacasgams Hbols 4y Oz ples
S5 s os el g Al (e Glales (515 5 5
piagy,l ol Gl bl o1,

alanlis ol Wl Ls 5,5 13 plles S oyl
(Sl dagi (en (AliSue Jalge 09l
ooliinl lio dswgi o ihioye b Oy>lhs
Elgl adgi 4y i g grk @l S e né
oS ol ond 5315 5 e il sl g LaoasYT
0335 g Laoms (Sogll sl (gloan 38 b o
g pal (58 0 Gy lumme 4 Wiz 0,509, e
byt o aulo s (52 lyre a0 O 28,5 s o
i slo 42083 G e ) (o ol Lad gl
399 51 3 D ble S e 5 7S S jg 8 e
o udla o o 3 (ST 4 Sy Lo 4y Sl
03 S £33 5 o Sz az il Cenlonds Joos
o JSal, gy x5 Saio slaoaY el
505 b Cogy slaoan¥l Sy e glagts, 5



Ul bagan uiilamy ol gaail aV siawl VY

M‘%q‘g‘g@ﬁo;'ﬁ."qoﬁyé
abg'hzao

3
AoAR0

csode cam glacl i g plie 5l o g 5588 Jauowe Cllagy b <5 )l jglata 4
b Lo o slaaie 5 danome Sl Oligzniils 5 Qb )5 rmmadiie o SKangsy
bz i (21215 oole ojlyiii 988 5l )5 b g S pae Lo cillage
bs clag ale ozl bansg e cdlage o g, b Glojen dllsdan )

Sgdin 35 R Oln



Uiyl bgan duillam) gale gl

RTIXVY
390l ¢ gy (sla olad plomil aie 10 ol IS g hgzmiddls o cole i (glacl (puiize §ygis W
<=l
Sl IS 5 Sty ccomidls  sole o gl o dyir el isls Jols
S Aoz 5 g Gl e )3 (gl 5 sale s slacl 5 g Bigns W
.

e wl..x.@‘; Ao ,e )0 Al ogl)_él uﬁ)'u’ﬁgs'L"’L‘-“’ o
)5S o8y slasls a3, g 40 BN § Lokl colaa

:6lh4jtujﬁhcmw|.\edboajj‘;ﬂ}yl§ﬁ|ch|).J..‘L?uJ.o|L5LhJ,:u

(o 8 g omnalSN) Vs %5
(o255 5 ) s %

(5550 5 a)l) ak oy #
Elypslg gladl X

(e Sblage gl ol
Ol Sy, %

(Ls“’)lé b L_,,_..,.,..lisl) ale R

ol o5 5!

eyir olodr Jl (ol (0
olgia (ylygls i (<
o)lgriar s (g

o Jyir o2l ateaS (5

0)lgiia> Ol e shgabs (I

@ lgiir a5 ezl s (lpl ez Sl ole (pozel G 1l S50 ol el e sly5t
98 S 39 0a0les IS 5 Jaoma Caadls 38 p0 S e o Sy (bigel 5 (ol po Culige 39 blag iglas
5 6l e ol 5 5555 U 5 LT siigre 5 1 ezl hanyj b i ol oaiyles
SS9 Sy aebin bojlsiia szl gln oY slo Glaiidy 5 (Sialon cuz 1)58 ol Sl il o
S9d (o8 )5y 0)lgnia y0d



Oyl Baan Cuiblamy ale goail qV siawl \ ¥

obgls wis (@

eaass g oo Sl YL Cae cplicol Beim g b ol 8l 8 YO 5l S e olgiia gl cie
slacl plo g ezl pos ()l pl laore cuiilags gole crozml o pae S on ) 51 S 0 gl cia slacl
b g (Shp gl 9 oleye cadlage &l il fyglee dasme cotlage cale ozl 0 e lea Lol
9 oleys Cudlage & ylig JI5 g e Caadls 357 0 LSV pb caslai b g IS o Ll Sl 6l oo Lad
e slacl 5l 1800l 99,90 ety (Byme b dasee Cilagy st 5,0 slasl 3 a5 g0 ( Sy ybjge]
cid ol Glid 00 )5 o (B yreolariz el )8 dlel 5| LBonae cie slacl Hlail L jo ol ols con
B9 g0 Pyan (p yol> S oMl ral gl b Slogenal § 48l ooy sbac pgus g0 jpa> b
d..».l;dq&)}fc\jb‘&.&;A....l?‘5.\.;.3@?‘o)‘s.;..i‘.?4.;[;‘-).30dgodﬁ,u))uis)jbg';\iﬁmm)‘s;i?)“dbq
FW O PP SVRVILAN-Y

oylgidiz 15 (2
40 lgiia 00 Ded o gate Jlu S Do 4y rezul e 15> b g 0 e cd Gl 4y o laiiis s
.\.\mo‘anﬁi&J|)@lg|uﬁfo)|w)y|d|)?|w§6§;mw)jﬁ;a

b2l disaS(s>

ol Wl 505 s e ozl ol e el (sagas Lally) Jotas ¢ 2l 2] i Jginns 5l JSCaiio atieS (0
g2 ales ol apaS sl

O S g 09 o0 Dgpaie 9 et el e 9 03 0 Sleidin 0 gl (ol 2l AeS Jotane
plnil o lgiir il s Baybo 5l g o)l 10 00 (sl Ralg 5 2o 29 Oy B (ygzran dlges jgel o
.MQ‘SA

a5 o laiir 4 by SLSISe ko ¢ o)) 5 e ablys wDlel 5 T 3l 0 0yt als oo Jgtane
st o)lgiii ygal adS ) Loy o Bilgew 0dig (6515 g 4t gl dnilz 4 Lnpe slo )3 g Ln
o lgdar ald s Joiume ullsg 5 (W3S 2 g 0 lgiiar e g (6 gl Sk 4 Lgy o (sl anliSges (e
RYYRVAPES

5 @S @0 (srd Uibs (Sloy OBl Codstune oyt cages Laly; Jytuw i gogas Laily) Jotumo
SrF Gbg Suz Saaler g Gedl Cole @b Sl ales Gl Lail olpiia 4 bgy e Sl
Sylsoage ply Gules



Uiyl bgan duillam) gale gl

6.;! 321 ,als_'w.;lb’g

SIS R 59 35 390 S elS antd (ode 1o 5 aglejle daceasid w3 gl o jlgiar (I8 L)l
2l 5 Ohgls SBRT (sl el s e i w0l sy Mol g 3 I el 5 4t w09
98 plondl (ol (ool 73 9 e (AT 40 45 (63)l30

1521 89y

Fowiamen g 48,5 )18 olpl Lawme Culilige oele el ol ) 0)lpiar (o33 Jlo 5 ole aiiul
I8 Cnl JLis 4958 (oo pdlel o)tz (slajgone o33 (orozr BLS )| blog g Lo po slo ol 321
b Sutlagy e 53 JUd GLulid 8 5 plgzeddls il o o Ragly ( oole cin lacl 45 (cagee
b g Jitae ok @ p3¥ Slaiins 9 S e b 9 395 Ul adens G ol o g abga o 3 JooSS L il (o0
Sl Lames cuiilige ol cpomni] 1285 s ool & T Jloyl g b oo 5 code slooles Lavgs (5 yma b
AN VPIAB-YAR gy 300 —p ez el DA S &y (LS o SIS (LS sl 50 &3l
el 0035 3 013 ol epbogls s 3l ol 100 Jsl dos 1 s St ailes &8 1 oo ol o UL
5 0L ol oyl o Cuz allgi oo pledlite Wl Joe 4 Diges o gt )0 j5a> lp la )T 516 WS s
iplod dxzrl po (peznil (S Sl (Slits 4 oy Ml oS

<2y 00

180y waly> plvl o londar sl g (el ) Jags DLl g SIS allS

dbogls olgiar sl jgome 5l S g ) abgype 0)93 53 ALl (o0 g h (o LI gl lpre 4 a5 50l A
g

Samghy (R o e s d oyt Gl 15 ES 0 cdbgls s ced 050 s Do ay ol B5S
aled &80 0 lgiar K00 (slo i 50 euil Jlo i idu (nl 0 (B 005 Dj90 0 WS (0008 s

Hlore il oaid oS olaiiz cpl (gl oy jlitel 4T alole ¢ dSs (gl olari bl 10 00535 0 lse
Al g0 ISl

e ) 50 0 ke S 9o A (g 3l (g )l iliSe (sl A 5 Sliel dnlone 0925 5 (65910 4els |
5z 3l BT 0l o om0 £gdge (nl g 4l gl CalS o)lgidor ) 0alS S b 0548 S yge 5
IR PE- N EIP A

a1 3l 4 5 2 phae ol aasee Coilagy sole ozl o e Cid A+ B0 Y £ y90 dudzr 43 dals (s
e g o



JiRl Baao Culilamy ale aail

AV siawl

ol sl )5 (o
Al gl 5 aels Ll isw o
w3l sl e, 3l 615 S g
Sl doS> (uiipnipgd A
- i pledl uiige 5 yine pgm 4l
(g0 ale (uiige

Ebisl g glaul Gl &
Jsl 4, 3 BT 516 g gl g el G 5
A e 2

= Ol (B dezmo 1S5S e y3 A dany L
ooldB auzallone S

oloz ;Siug5 .0
a3, Pl BT 5SS a2 Ol iyl Giow o

OlepgSid 4SS0 1pgu 4dd

b2l o

“ap oybl uiige Sy Jol 4
S ol e

7 A D

Sl e (s 15 yilin pgus dd

E9sh B
593559

&y g oode oylgiiin oo
Ol e bl

alito s .\
o iJgl Ay
&8 ool
Golodase S 0904
g

pade goe>l Gage S5 ipgm Ay
SR 0 yguaie ;1S ST diows L

OUS pisu ¥

P59 sl &, 3l BT 5 Sy g GBS (25 50
582 g

S Gl (I

o (o) Al ol s 19 O Ay L

LS oz i (@

0,8 Slaas slas 551y oS dwy Ll

a0l b G ¥
CFSo (A

a5y Fl 615 S0 ed (55550 asb bl i o
RGAPLES Cha

aEpley e gp i

= G Dy g yiS0 S ylin @ g 4
ERLEW A

V&




R 015> W3S s



Ul bagan uiilamy ol gaail qV siawl YA

J'B"‘—."J'))“):!ﬁ)e“"i*’
8 ol i Folgils ol g pU
Lo bl gmiiin (5 550 (5320l s S S o 9,5
VWFY o 2idgd Jluw 3 Jxo
VY 2 jusizo oode CMoxo j0 00l i Y Lo olaws
H-INDEX: 9

o 39 el oy
Long-term trends and health impact of PM, _ and O, in Tehran, Iran,
20062015

Ao SLis
Environment International, (2018), 114, 37-49



Uiyl bgan duillam) gale gl

oS

The main objectives of this study were (1) investigation of the temporal variations of ambient
fine particulate matter (PM, ) and ground level ozone (O,) concentrations in Tehran megacity,
the capital and most populous city in Iran, over a 10-year period from 2006 to 2015, and (2)
estimation of their long-term health effects including all-cause and cause-specific mortality. For
the first goal, the data of PM,, and O, concentrations, measured at 21 regulatory monitor-
ing network stations in Tehran, were obtained and the temporal trends were investigated. The
health impact assessment of PM, , and O, was performed using the World Health Organization
(WHO) AirQ+ software updated in 2016 by WHO European Centre for Environment and Health.
Local baseline incidences in Tehran level were used to better reveal the health effects associated
with PM, . and O,. Our study showed that over 2006-2015, annual mean concentrations of
PM, .and O, varied from 24.7 to 38.8 ug m™ and 35.4 to 76.0 ug m=, respectively, and were sig-
nificantly declining in the recent 6 years (2010-2015) for PM, , and 8 years (2008-2015) for O,.
However, Tehran citizens were exposed to concentrations of annual PM, , exceeding the WHO
air quality guideline (WHO AQG) (10 pg m™3), U.S. EPA and Iranian standard levels (12 pg m)
during entire study period. We estimated that long-term exposure to ambient PM, . contribut-
ed to between 24.5% and 36.2% of mortality from cerebrovascular disease (stroke), 19.8% and
24.1% from ischemic heart disease (IHD), 13.6% and 19.2% from lung cancer (LC), 10.7% and
15.3% from chronic obstructive pulmonary disease (COPD), 15.0% and 25.2% from acute lower
respiratory infection (ALRI), and 7.6% and 11.3% from all-cause annual mortality in the time
period. We further estimated that deaths from IHD accounted for most of mortality attributable
to long-term exposure to PM, .. The years of life lost (YLL) attributable to PM, . was estimated to
vary from 67,970 to 106,706 during the study period. In addition, long-term exposure to O, was
estimated to be responsible for 0.9% to 2.3% of mortality from respiratory diseases.

Overall, long-term exposure to ambient PM, . and O, contributed substantially to mortality in
Tehran megacity. Air pollution is a modifiable risk factor. Appropriate sustainable control policies
are recommended to protect public health.
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In this study, source-specific cancer risk characterization of ambient PM, -bound polycyclic ar-
omatic hydrocarbons (PAHs) was performed in central Tehran. The positive matrix factorization
(PMF) model was applied for source apportionment of PAHs in the area from May 2012 through
May 2013. The PMF runs were carried out using chemically analyzed PAHs mass concentrations.
Five factors were identified as the major sources of airborne PAHs in central Tehran, including
petrogenic sources and petroleum residue, natural gas and biomass burning, industrial emis-
sions, diesel exhaust emissions, and gasoline exhaust emissions, with approximately similar
contributions of around 20% to total PAHs concentration from each factor. Results of the PMF
source apportionment (i.e., PAHs factor profiles and contributions) were then used to calcu-
late the source-specific lung cancer risks for outdoor and lifetime exposure, using the benzo[a]
pyrene (BaP) equivalent method. Our risk assessment analysis indicated that the lung cancer
risk associated with each specific source is within the range of 10-6—10-5, posing cancer risks
exceeding the United States Environmental Protection Agency's (USEPA) guideline safety values
(10-6). Furthermore, the epidemiological lung cancer risk for lifetime exposure to total ambient
PAHs was found to be (2.8 + 0.78) x 10°°. Diesel exhaust and industrial emissions were the two
sources with major contributions to the overall cancer risk, contributing respectively to 39% and
27% of the total risk associated with exposure to ambient PAHs. Results from this study provide
an estimate of the cancer risk caused by exposure to ambient PAHs in highly crowded areas in
central Tehran, and can be used as a guide for the adoption of effective air quality policies in
order to reduce the human exposure to these harmful organic species.
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Treatment of a saline petrochemical wastewater with BODS/COD ratio of less than 0.1 was in-
vestigated using a consortium consisted of three isolated salt-tolerant bacteria namely, Kocuria
turfanesis, Halomonas alkaliphila and Pseudomonas balearica. Selected bacteria were isolated
from petrochemical wastewater containing mineral salt mediums of 3% salinity. A lab-scale ac-
tivated sludge bioreactor was used for startup in batch mode operation and after obtaining the
MLSS concentration of about 3000 mg/L, the operation was changed to continuous flow mode
to determine the biokinetic coefficients under different organic loading rates of 0.33-1.21 kg
CODm™ d. The COD removal efficiency of 78.7%—61.5% was observed for treatment of real
saline wastewater with a decreasing trend along with increasing the organic loading rate. In
addition, results of kinetic investigation demonstrated that the yield(Y), endogenous decay co-
efficient (k,), maximum reaction rate (K __ ), maximum specific growth rate (1 __) and saturation
constant (K ) were 0.54 mg VSS mg COD™, 0.014 day™, 1.23 day™, 0.66 day™, and 1315 mg L™,
respectively.



Uiyl basan Cubilamy ale aail qV siawl vf

Slins 0 jgaie  Folgils ol g pb
Lo Cublagy kies (55550 (sl S ko (1 3
et (S8 ke olSails S Jomo
St oole 4y
VPV -t lgi Sl g Joxe
FA yuizo oode OMxo jo ouls oo WY Lo Sl

H-INDEX: 10

P i L Al 4yl gie
Characterisation and potential source identification of polycyclic aromatic hydrocarbons in
atmospheric particles (PM, ) from urban and suburban residential areas in Shiraz, Iran
Ao Jlis
Chemosphere, (2017), 183, 557-564



Uiyl bgan duillam) gale gl

oS

Polycyclic aromatic hydrocarbons (PAHs) are a generally hazardous class of organic compounds
that are identified as toxic, carcinogenic, mutagenic, and teratogenic, and are considered to
be a concern for human health because of their potential for causing adverse health effects.
The present study aims to determine the atmospheric concentration and potential sources of
particulate-bound PAHSs in urban and suburban atmospheric particulate matter (PM, ) in Shiraz,
Iran. Ambient air samples were collected from urban and suburban areas using a SKC sampling
pump equipped with a size-selective air intake during the spring of 2015. The mean PM,_ con-
centration at the urban station (62.73 + 23.38 mgm™) was higher than that at the suburban sta-
tion (60.88 + 31.03 mgm=3). The mean (£SD) concentrations of the 16 total PAHs in the particu-
late phase were 19.28 + 7.48 ng m3and 17.80 £ 9.17 ng m at the urban and suburban stations,
respectively. Among different types of PAHs, phenanthrene had the highest concentration in
both stations. Various diagnostic ratios have been suggested, which were used in this study for
identification of PAHs’ sources. The results of these diagnostics showed that in Shiraz, the most
dominant sources of PAHs were traffic emissions, especially vehicle emissions and petroleum
automobiles emissions.
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