2

rashlll e Xy 152

o4

gt | dubng el Gl |

adi
o ket | ki e e . 9



reshlil e

iugfll_uh1lg agiallg aalaill xibgll ulyoll Loy iy pguis gl i€ b

1990 . 1923 3l gandl g5l aanl o1,k 1978 5ol B Aluledl oyuun

152

it | dabnng el Gl |

W { i
PY W) FEVSFOROV IR




|
LIS (5Ty (pe mind Aleulead| 500 (2 35l 31511
ol STy (e Bygpatly paS Yy




23

31

35

47

55

57

69

81

&

f.
E

:Jj’z’l Jasll
;‘&‘ civ&”

(P Juaddl
O3SI1 ST L £19gt| 95

sl el
et S ST (AL 519601 gl

! Jaadl
ubo  Thig Ol ylewd | anlas 219t Cugls

el Jeadl!
LGl aIL ol ggdl Cigli

twabed! Lnall
09358 95948 939 IST SILS o o9glf SaglS

; k) Juadtl
09391 dddo L8 ol9gd gl I}

el Jnall
PR th.»‘}N

el Jandl
dacdall polall digld

sonll
ssginll



93

99

121

131

149

163

175

183

195

205

217

kel Jeadll
sl Gagls

e (gald) Jundl|
b1 gl

s pdue S Jendd)
sy | il s Grg )

e I Jaadd]
ey Oluastls éiglidf

e gl ! Sl
Jorid | Olalia g Sg il

oo e e
(S99t Syg |

s pdie udbedd! Lnall
(| QB pal! olcas &gl

e bl Juadtl
Lgis palnid | (351 o g dcat! SLala

s pue yalil) Jeadl!
Lgio palid| 351l g Alilad| Sl

i peeall] fumi]
clngall

gy e
resctlaiae g ,gSI 1L

sonll
ssginll






(5HLaL a3 o ya LS 12a (e Caugll
o2 L @il 3 palls e dlalid 5)SB o el
podl Foas gl &gl 50l Loy OIS S
La 2 5ST a9  punall 108 JSLaa 48T oy 3uslg
S o e sl Judtees e ylas

sl spamadl gy jbio QS (B 0y Vg
e il yinge Ji ISiLiag |y Lo gings
Al i ol (e IS Gl 060 o
O R Aoy 03 Le gag cidlia 58,0019 Lis
23 0581 51 g1 ST Lol ik 3 (len
| ghall ST aladl (i pall 128 3 gl
AU dun g0 Aalgll Lgailoa (yo 589 Lgalisal (10
alaialy Al JS asdl Lo 3

oz

2 0o






Ol OLeS e ol 5o L JS o a5
M slsgdle . Slagaga (pe do daymey La JSg
S G g ey (61 sl g LV duaiy
SLOLS (o dy daemmy Lag g y5u9 Laule (S
Oy Gl Bl polie o oolex (e ol 2>
ol g Sl 48 Guylay I LY 2y led
JEVTINY

O35l s g Longdall Aol e Le aly
L2915 ¢,7 ol Al | L yuslic o @SLaI1 Gadll
Gl o8 Lo g e ot Slas] Il sl Le
oA ($352 23 Al 5,0h Ly wila il ol
120 ST 205 A () Y1 Aadall Cog
i

Ol cyan 13] LA T eI dlial cpo
618 5903 ALLB alseluae tay Y (abilal) gus
I L 1) Lol 3y | 3 Y
Lo Ole pw @5 cobiie ¥y (iLastl Ley seiid
NUSENRIVEEIM{IES | P

@by b i o3l s ol slelall 6509
die gy @ag (Al S poliall o Mad
allal g ¢(ecosystem) «‘:,_94_1_.4_” gaL!b_LN» b
L5 053155 o cranlol] JS 4 ey JolSie
Glas (e 23 B 3V e gl JS dcingg
ALl 1 5 dicgas @gin JS psayg il il
pld s

[VRV-T)



uasll 0lSiuo Eiglill

oWl yolie o Aud) jolie dayyl e Sl allaill (5Sg
ll i gmglall ulially Jlowl) junlic 5 ISlgiad] yolic s

Clalall (e Lo 53T IS5 oyl Bl cye LW yuslic (15355
LAl Aeseall Sl dN ) o) sl

5L il g Lgeuis L12 75| e 35l Ll oda cllaly
ool Gaplo e Bl (e s LU (aiaiy e lsgll (e (550)SI) ST A
el Aadl ;81 ey Jubgy9lSIl Bala g g P Las Leagie piuady
Leeloan Lgie i Gl clgalind il Zysunall LS #1537 pan
gl Loy lidig )l Ggaadly 4l jum g S a1l : fian

Le JS e JIETaN! (ya Legh 5Ll odgd umlil oda lasis
e Laslaiel pe i o podatiesd W eI po LTy (lBIS (yo Lel g
Aol Aaadall psliall

¥y Al Leal il bl sl (e 553 g g yunlic L
L yu le et LeiSUy «Lguudis Laslid aad of il gumdl o2 puaioss
Lecans (g g cnline V1o ulBLALs Lgaans gk oo 1261 1 slael 3
o2 535 ol LIS g el sl (oo o3y sl SOIST (yn 5391
Y alie 42 Le gl bilsundl

@58 ali of (Jad B oy Lo S e Yl jolie Jaiddy
e Aol Aol 2!

Ol yisl 19537 pansg by yladtlg oLy 5ol s jusliall ol el (e
2] il gl Ll aluun T Julond 3 3 Ll

et Byl 1 3al ope e ha Bale] Lo Jlaitl jolic aelods
258 g el DA 0983 B (65513 50 Lgaiimiaady (L0 jolic Leie
SRR ITRL PRV

Los slsally oLl e (et gd Al o Bpandall yuabial] L]
i e g O30ySI ST 3l gyl CaomeiSY L2 cre Legid
Aiaall 3lsll s o eaid] Bsdg il youl Aabind | Lgile Ladls el
(sl sl g LT Slean T (o AlowTl o3 im0l 5 B35 5
Sy AT i) (515l Slibee B 6y 13550 S 2



LY sl Calind el Lala Slale

g OlSe S o Lidga A031snll aidl Akl ol Jie a3
La5l3 Aliniie 300 Jias Leie JSB «ylonidly ccnliladly el pummd < Lgabiad
Pl 03158 B e LeiligSe (s Lgslly

Eagaim Al iliadl oia omls Alaumll Cagylall a5 633 Lo dole s
soe e gyiad Sl Al Sy (il ol alall JSAI) o Le i
Sl sl oas Jie aglas o dsle pubaiond bl gusdly lBLat! oo ¢ g
Ll gl ccanom 2l oda jolic dai ol ¢lo Aiias g 8
GV poliall of (3 V1 e 1s3Y1 olo &)l Cagyls 3 o P eVl
s (aggad e Jandy lgtiagn B paindion Londl ola (B 3352 ol
Ll 03155 G Ul ]

aidanMa (S g 323 03155 Al jolic calizs oo @Slall 51531
3393 B Ol el (60 O Siang - Lidgam o3 3l 2 Lea ¥ (e oS
el gt (e 03> SI ST S 5le (obiatialy bl agiid (50,81
SLe Abaall oda o llayg lid (o darlizg Lo a5 datiionss
oS 52 alaials GV yunbic agiiy s 5il5 LS cpmasYl
Lo, gan 3llaly Ayl @3Ll Sl Jomdl B9 cdysuad! Lglidas (2
OV pmlie I3 ay donmiad slsall Il os0,SHl ST 38 312
Oan podud (o 9l 390 B )l 1 Jie gy SIAS L (655150
cly Al dlgmag cond) (B a9 sl na g il (e ety LS

UL sl T Jlod go «Siles Jany LIS Yl L0 05359
Al @5 oLt 2oal I 62 Y1 il aay il ablgaslly
a2, e Lguaiad O s vl il o2 LA andiad g el )
LS, e Loyl g ilitg )l Lgia

LSl ipa 6T 155 935 il guomdly LA 0348 iy Lacic g
c5p3 18 0 8y90) 35au 5001 ) cran 9%l g (3laing Lasbeun T Jul=ty

UL el e Wiy Las 53 5 oylsll 1oa e damli oyl
Al Jlond] e oy il Zias le dla S o5 dongy il
il Rleadl Audaall 3Ll i



uasll 0lSiuo Eiglill

50 sty Lol ol s 5, 4LeSTe ygunil sl 38 0 513
ISy ebylall Gblgd Byl Al elid (a¥y (latl delasyl e 1%
O Lala I ey onadaall aads sga g (0 s e L 0oy (0l (00
e S5l e doliml Ley¥ o3gms s sl el 031550
oYl o

e olin Il slomall olus ans Jod o U138 (sl 1ia sk
el s 8 e it sLaeSl Jslang Sy il cslidae ol
5 L1l oty sl A s sl dakially 5]yl By 1
S50 oLl 51 L 1 Lse s sgandl sl ) Aaliad) 23
315 Lt p3iss s e Lasians ol o2n S iy - Led oL
s Ryl oLl 3] 39 5T LB 3l ol By 318 1385
oich evinil iyl ) Ul olie L s 3 Byl (e ST
Lals YA o3l 1os Yy el

T s 53 437 ] 3 5l puonl| ASLen 5 Blan (153 33
il s i i 138 ke Leke (533080 yae s oYl 3 JLY
Lo ILia (35S da3d Lale 740 inn ctas 5L JLBT Biow cnl o b
JL2M o3 o3l (e LalS s JLAYI (e (adle Buie (e oyl

05 Eumd Y il gemd] slael b AL 33030 oia of acdall ey
et LIl B b Bl Yy bl 31553 s daall
| LS e il Jalsall (e S e aias L SIS3 (05
rlatl gl I ALl ol ¥l (amy HLaZNg calalall (ki
il Lande GVl e pdiial Lglazey g el guamdl Gans (6 a0 2]
bl 315l el cpa Jalgadl oiia IS J5atg «Laslae 3L

i 5 s el alail] 138 s Lalgll Jalyall i oo Jiess
SLs ity ¥ s e Ghad U LU yuslic eal (e
132 sl 5885 5T e g 09 Gawdall 31l 1 B J5us 1] plasdl
5 Lol e 1S Fands B 3 o1 OL¥l L a3y . Laled 03153l
vl e s LYl G Lectie g vl L ¢y el Le e 1,48



OS9 g All (3 Y1 puoaliall Ak Crag dis Gglaid] (e g5 i OIS
gy Al 2l b Ll g 05503

Ll o Sty Ty e 30 @ladg 5Ll pLasyl Cadisl o] ey
SLEY! e sgadly Jlaliall aldly g ol bagaa delail puls ) Anyanl
Lgales Gl B @Sl

U0 g daly3l L ¥ I3 of ol pliatil Letiey
2z OlS aad ST K Badall jolie Gle jlaiiy T (Juolsll
9 s LelSTI Jusladl £ 550 (1S9 dusladl dizlial yoliall ola
ool 58 QLY puol clling (oallly @bl Leie 251 Y1, 2a0
Lol ywolic ddy Hlgaf Loyas il gt gl yolic (4o yjunic
CABLEN LY A ss] cals 6,39

Al Ay A Ay OLV! Lgeuml il pusd due 300 2l
Caliig (Jgamd! awd due |y 300 (o, VL A5 Buliad) (g (pad « yor as
coliua Wy (aSlamdl dile oty N Lz )8 Jsasdl Joomiig « Jasalonl|
Jashall ol e bile ) JsmTip el pumll Gans Lgy 5as ag
(ool oy ali ) sl Bl B Cadle 53 (51 gag0 4 GlIiS
@y el ygpmeng - Ane )3 Aed! Bads i3 ) GUAS (605 a3
Agalall ¥l (o 508 A8 yaa N Jiogig (ilya3 cedy Gl 48 yas
O35l o 51 STl IS i dueliall 353l june b alliy J3sg
() (el o ananll (e S Ol 5yad aB . &l agdall
@byl cuadlig GLSI ou Hlee ¥l dagia iyl dmall Jloxe 40
ale ey Lole oy ¥1 oIS sue a3l T el Ll iyt (Jlab¥I o
SLmai¥l ol Legde 3lai Sl (91 Ly e 31 Aol ] Loy
it e 5ale 5000 g M) o gl yel Sl Jumg az . S|
caaLall Al 5197 B Aecd (ygule 6400 g ) slaad! 1 Juas 0

e 1oty Lk ISl slael o Jilell ayl3ill 13 Comes a3y
Unoll Bl oy all Bgadall o1l e 1S Lo SalT9 61041
“ ) RN

JLay gy dagod a1 B! e (IS0l sl d (3 5,801 a3



uasll 0lSiuo Eiglill

dia 7 3y Gl B GISall (uaSt (lgid ddiaall Lo Mo (e
By gy el lanad] p1530 i IS L Gylalls 35S 51yl
ol ag g sall illaza e Lgad daiaall 3l3jug e Lol )l ST Lgad Jaill
o 3ex Yl ola [y jmay w89 Lmall (B yall cillamag oldl 4G5
) kSl el L | 3Ll

Al e iall 5551 oo 21 Sl e Ll audil ool wlias
3lsl LS Lisgani cumaball 3)1skl e 8 Lle J5la daiis sl
oLy otall alalidl Gansy ¢ Jgyidl g sl Jie 3aamill
spme sLa Bl ) LatasS glim Sl msall 31k1 g gl
Lyl Bln 3 Lgunasad Sas Vg sk A sl

yeds Olaai¥l 03T G21 Jilgll e Lol ozl 1s Camao a3
e latd (13 (e Al Lgh 3a3 (S5 o A8LasSI a1l (o B CBLis]
oia cally ol gl clgly cpilall ilia (3l (pe 3 liall cul Ll e
LY By il dl B deld| Ll SI Lgibilalg Lgilaleas pilal
&l eyl by iyl sl alasiad G5 Guldl C
isligee Ll sl ool yell aglin Laygum IS5 Bhadl gl ) iy S
Y e 5ol 5l a3 a1 n peasny ceSlgial s 2,3l

3paliat el 39 Jalgadl 1) Jalsall oia JS Zalis] sics
e g3l Al LI il ;319 Bagl pomiall oy s O omd ymacl
bt U1 Bl ) ¥ sama (oo g Jus rsale 18 5om3 ] Juss
a Ul Jlaa¥ (o Uisale 54 goniy s 3l e 30

LUy L3I e sy ol iy A Liae caslayl S
o sl LeS ale JS i Sl csbililly bl sl slacl sl
Al oy e LS (e Las Lo JS s Sl il pumadly LYl

) Lelean

o 150 5T el 1y Sa el (g Alyg9) dgas Houal U3y
Olmall plagyg il A0l slad) g Wsamll Sogas 356 JIUS
g1sT e 720 god (b Adatada ud ¢ 5l5e I S Gy ¥ smg
SO UM B 5335 03 o )V edas e s 31 At s LSISU

14



ca S Olgumdly bl g 1651 (e lie Bue pBlgr Aaslall Lele

e 35308 el aad @l clagen Lgy e 3 palls s Al gl
a3 g Aabindl Lajolie o 315l Jialy dpaplall Lasslge apaad
Ll I3 ginl T (olas¥l Silibins Julod Jle 5,503 yenliall oiia
seliatt] ol adls Bsle ol s ety (Al OlLis (ye 3Ll
Sllazog pball palas o uelaill al3lthy (alled) asle (e
Clin e o1V GRS Jlaniea¥) B e840 4B due 31 2,0l g (g 5311
e o o Aol LSISIH aluan T i g (oo | @l ol el 311
Al (e (e Lo A Aol izl B () itey Lgie 00 sl 1o

o2l pumdly LYl oliad cslill 1a e 25U oladl ot ol
©lalies (e Led LAl Lo A Lgd A Al 0 compnl (SLaY (i S
el ALaEL el Eslill Gl LS (o Las ¥ cdlind ¢ya A Liall
celgadl le s gl

29459 «Juale oIl BN Lgins 3blin Sle &gl juatay Yy
Bslll slsll Lgie Jauiy dgida Hlomddly 2T (IS e A5l SIsll ad
b G Lo il fpa gl J300 13 ity colell LS g el3 & yms
(ST Al Ugs e Sy B sl alalall g 4 Lt J5a ¥ ()
D95l oyl Blobie (oo Aaddl 15l Hsudally A5l goll ol Ll Jas A
By (15539 Alialle Al (T s S (m Oy Bums )T (SLeT )]
AObes I Al sy

iln L v Lol Jacdily deads G 3 1,38 L Je alg
AT Al lads 0 (93 198 JSo Lol Lo s352S e 59 6y g clillatiag
Ul delad iy Aaad | 8l Gadall 31l JUSY B o 1B
O ¥l (any B undy e 3 4,500 sdigesgally L sl e
LSLaYI (a8 B Bl yallas e

Lol 58 L] oy G ! 3y shadey iligll (o poS T A
Bl LSS pan Gles GLas¥l Lle Leals [ylak 4 iy casall
L) Aapds 8 Bkl ol il o &gus ) (g5 4l (s>



uasll 0lSiuo Eiglill

Il ol Lidge 23 @1 O LAY (JIgll 13 Glo aiasl 13] Lo dlagsnl
sl s Sl Uid Jadd o <li iy godaiod Y add cglil] ducd
OIS JS o Lilgo agomy 21

JSLiie e Llle | paife sumil] @odU Aalall Zaasdl canie a3y
148 (e 1351972 ale Capao 3 @l 5eSiianl B @llall (g iena e 35|
498 e B wae ala plain ] i (e (IS LugS @l lal sue S5
g B o e Bl

Lol A8 a0 Hahad B ddey Ll ladlall (gus] g lain W1 10 jiag
O A sandl LAY (e 4id jels 1B (IS ol il Gl Blaxlly
el Bl aad U1 Aalid] Jodl Cadgag dueliuall Jgull cadge
glaaizma yaglaty Lguilalye ddnima Syins 589 Lgilisliatdl

Comdl dolew e Ao g plal) JSLELT (T alid] Joull pad A5 ISy
J9! Lgeadd dom sl s ¥ LT Jo¥1 aliall o dge Liaall Joull ias
3 yeeatls And) SLias Aalad| Aendtl g ¢ gaid) Jews 32331 2ealit]
ol el Lo G Joadd eeaddly 9T Al Jiad ¥ Ly 7 pda
Lgilslas gl slail Lgd o]

pogin pedl O LBUN T B eyl Gl LBl Lle (5 )5 a3y
30 Jo¥ o9 dagdall Al Cila ) due Latin W1 Al Joidd 20!
Al &gl ST a2l o BLa Hladd]

Ssiean e OLS ! slael o Alilgll 53l Lindas o] (e s ¥
gt il L) e Aol L T3S0 (ya e ISl 11 @l
WS fua B U Las 035 g o128 78 Y Bugus 3 b ol g
el Hloe Wy ot dcalcrtl sgusdl AU E L ol Yglomtiug gl
Al dal et

ol b ¥ o3 o 031l (e e b llin 05K () oy Asle Aainyy
G 485 O comy 21 el g 31,001 ST s liasdlg g pual
oLy (21 2yl oyl y el g es gl sl Aa e Sl 108
Ol (gsliandly e liall aozll

Ul 2l 350 @l il Esgas ) Al Al sl 43,

16



A3 ol SaiOU bl potay ol il 020 (o S Sualy oLl
sl Gl 03152l sl e >

Ll o ol LgSas T L3l Aadeall el yuiall o2s Alia (yag
oS JS L iyl Lillg Lo ySiul Ll B! Falas Y1 el Faulall
“ OISl a5 ! Al 35S all g

Babas (paase il sunad Lelnd (oudl of dusasd! AalaiVl siag
Ol dand bl gy Ao ol Apaglall Al (e 1508 Calisel (o5l
Hadl 3,58 A Baladl o o B33 ga g Oleid] Aduas Al ol
sl S e JSLAL Lay daasig sl eVl

2 OIS B Lo sl Hegls il a9 ale iae ol ALlS islilly
4sd Ligl po e Al (5S0 aBy . ISI e B dd Lyg pe (4550 Vg alin
Losie aud 98 pag bl ol Mie Jo il oy AT OIS B ua g 13
bl lS e 8 13589 43| ylaga Jaaioaiy (o) ¥ ool (e g oo
ol sl JLoy e gty 5T eyl oloo place e 5 Loaie 431 Y]
Ol Aminy Dl did Cis pe e LUl jliay ila

3L B dleail wie e s (dd) sl ey GIOS
b pdulis it 3ygumn dels u® AT eld Yo ool ydsdl e 0 pue 9l (o gadl
s alaetial o Caln¥l sie STy ulifl oo i Bl 3L e
e L yue g lews¥lg Hgulall alun T o pazill B T o as ) gl
e gl Balag 4 58y pud Ll oy 4o uall bl g
Y e 1S

5Tg el 3y sl plluall Conginal 45T Canyaidl 148 (o g
gl ) Cayail] (S etz g inly o 5l sl s Jie
Loy el juolic puex B 555 Lo IS Jodey 568 (1538 el (e gl
o Liadl (€55 3 5350 Le JS i€y coluls Olsum g il cre L2
ol sl yumly gl colsll < Jio Bl ud gapelal

ST Jsloms 385 ¥l e @il Tty GLai¥l 0 J1B (oo Bos 3
39 O] VT iy 3eY1 4y gl clagdall Jil52 (re deadd ey
s (o Bagdall ez (0 Sl

17






Aall gl

daids ¢ A )31 3,0 (g LM (58
Slég onm WS 3le Lgaal @lile sue e
2039 e #1789 721 g5 OLigSa Leag onax gmid)
@B Gae G ABLSYL (il Gle <lsel!
eaST A 3L Jin oSBT iy e 5 30 (g )3V
0229 /0,03 Ay £ |51l B g0 (S (950,80
O3ailly gl s e 2V ALl 3L
S| SVEYL U 1| BRYS I PRRTES P
o Adiis oy g2 )M (552!

I o Gabadl dnS iy el ol darls g
UL s | LIS e Awailly
O 9l 50,SIN ST A (g3le (e JS )
JS b Lo <L b JLaSiial g @512 gm0
SV 5L ) Lol prazms Bl LA
gl Lgailla g <15y

l5all pa S 5 ] goladl LY iy
podl B 350 22000 g (el 58 iasy JS
e (el ol o 1359 (OsSecad| Al 2 501
die of c3sgadl Jimg A8, 1 e |, 58 Ll
el I LY A las

Jeas s1sdl (e 503 ) Bsle Glas¥ zlimyy

19



uasll 0lSiuo Eiglill

Loty ol pdie & g lsgll 108 039 flag caga JS )31 15000 9= (]
ca ol sl B 1l el e Ol Y1 aSlgion Le JS 3545 3uaS a9

ol e o 4S5 B 5 s G 1] Bigla <l 9l piang
LISy s@)@)@@;m LI T Ll gl (aay ds dalia 3] ¢
cagle Qi sl gell e 3amis Ul

Ol ¥ s J5 05 1B ag el gl gl Aicul ) 5161l JISCAT sty
eIl A 55 w851 3 s p ol ) Juats aa ] Slgand] Gaybo (5o
g yally LAe Y re asngll Hleadl oyl e sl ol aliws oyko (e
L5,

Ol s (o Bomions Jalse ol sl &isl Aoceall ol sadl L2 T
DSl O die Hselall o el LeiSTy Alds asy o Jalgall ola Laii oy
Blentl o Lie JS 8 Lgauzialy A9 oLyl

Lt anmull 3aLs) e s e Lagy ol Jalgall slis clls 13y
oy Al A 5353801 de Lisal) CalluVL 023 Aot (olidU
2B G o T adazml 0T 93 o] e Gle @S1p% Jalgall ol )50
s o o pieadl 0331 e GBI Caadll B s Leialy La 3
Un ol 2aedl o paall La )3T ] plady il e Lajdazey ol
: M

Calizea (e AlLa cileaS alaiio] GLadd Geliall audill cols 13y
cordall 31y Jgyidl egy @lylaie (aeyg emall s Jie 353501 ¢ 153

o2 9l (lall B gT (gsall llazs B 55850l 0o Blya] ey
Al aelas Ul S e Al ol die 78 @lylead| SlS e
Al e piSag byl Jama Gl Lo e <l

lailly dlaall GLLLL g B (oall g B I3l sla ,aas,
JS 3 T Gllie Il clyladl oda p Lyl Jasd Lo Ll g e Liall
G LaS inas Hlael Zua e Lgde dadond oTaill oda e adl
caa Led

LSl ) ABUAT 2taS yulis ke @adS o ol o281 puriill yuling
231 b Fociioue BUAll o208 SIS lyun et o2a 31,51 (e 353 S



slggll &gls

A1l B YT T o Alieue 33l 5 ol eI adgs S 5T inadl
ol Lesi ole Lo a0gud A3LAT ISl 2 32l 2555 Le saley
L Fadyp Algull os aud Ll Ayl YN

353501 1 3] (e Lty 0 ughill HLae¥l b 3o E Lanieg
Aol e Ly a3 S &aglill IS s ABUA I b delieiol ie
o0 pias Eyglull jlad dga g (e ld el pgSIN g3 (B gl 48U
Faabise 53013 e Sl o Joadl oo Ags o 3L ISLgial LB 3alo3dl
ale IS A% &l B Agall ola

o] Aomh syl ) el 3l Al gl g ol SLaM1 55T souaig
ol (SUs bl @S yma 25 (g3l illamay olaall L3 35341
229 aa S aaiST Sl 052y SI s L 312 o il o2
ooy 35l Alaadl (Ol il (o ) A3Lo Yl o 9,5 sulST
ool 1 Jie ALEEN el pLat)






S Agall Gagla | 2
Q) s

Byl e 05,8 ST A Sl 0 6S
Gy o Calidey Wy slggll 2 Bugune 3ale
oyl oy of @=dll Ge B8l 5T el

S tra (9aySI1 aeaST A 5Le O [lady
e Yy aale b yadid ¥ LGl ol sell Aaiilall
OF elill (ians iy By el 2 35Lall o050,
Egls A hay Al dBMe W (g0 Sy 31 10
18 e Aam il oYl dd Ales Y cslggll
gl

O3S 08T A S A o Lo U a9
2 Mel® coadiyl 1B (MU (el LI B
oo Leald s 1 € e 35 sl gl
) ) oAl 1o Bl

ol A 1) 530331 02 B vl g o
cae el oLl Lghyous Ll 359531y aL3LJN
2 Ll Bl YT Sl ey 35350 allaxag
ol S 01 g all (rag scmdbamlphl Jaill JSlouy
o (05ySI e Bygimll Algiaall 53l e

= lke e alalp 3-1,5 e Lgdlos | e



uasll 0lSiuo Eiglill

353501 e LY e il ylule Bae Ilia o By gumd 13] 5 030,01 ST
Ll 20 g3 ale IS el3gl) ] ot LT Lt e ale JS slsqll o 3 yo
SN 102 8 050 70,7 g2 Jisd g (52,8 aaeST A0 Sle (e oo
celsell B Lagds 35l

¢15ll Al aeliailly 35301 (e 31 93,83 ST A 5Le iy
e Aol Al e Las¥) LgliosT Al csdluail eal e lasl
5o ll O35 Blee B pnly S 505 1 OLud¥! (sSs wllig
Al LBy o dly o5l o A3l

LB £ Ly ) gall o Aailall Aandall ol 3Y1 dulee asbs
S8t 1S s 0T B 05,831 ST A0 51T Aty sl
o2 Lgo al® G cplamll (e (e onS a3 ldl olis (B 9oy
U.) (lize g (I @B x> ya) (W. S. Broacher) « ySg 0 1 Fio < Lalall
t‘i.n)il'ajpj‘M-Qﬁ)Sﬂ Lgo Jaatiel ‘:,:’Jl (2 03, PJ—A) (Siegenthaler
Gl 50,SI1 T A 3Le (e |5 1503 o aliall (50,801 juninl
o A1 Bl olaa A5 By Ll olae Al g iy <l5gl 2
(YLl G B syl ) BUaIl Ll S s

gl Alam s B el U1 gl olaad yll ey (e s LIS
syuall S8 caysi Sl ‘L;g\ij o2 dslall (Mauna-Loa) «|gJ-Ligar =
S w—* ual.aaln\-gb Alad daaline @alos wlilall o (1974-1958)
gabloanTeliy B dalazin olsgll o Blaill (350,80 T AL e oo
(3 @3 g2 ) Lisac g (e axliod Lo (3555 B9

ST 05 A S Ly |y i o Lol sa iy By
Lo s A1 S o s Jaid )Y Juad (ye el ggdl B 92511 (50,801
a5 (bl sad aldae db da s (2| Jadll gagau)ll Juad b
gall Galill lilac T oot Lootie clidl Juad o 3101 1s 2
(1 JS2) e Aagd JBT | wlladl o

o LeS (SLaYI (aay G Ll A1) o e oyl ol Juig
B A sl Lle palls JSay selad (Ldy ol Gllie aag o)l !
cel5gll B (30,8 s

21



082sSI1 SaaSl ity clggll Sigls

i Nk
.n\/nv/\vf\v/\u/\v A
2 o ﬂv/\v/\v/ J

(1) Jsa

el 2 050,SIl g3l I SUE S5 Lo il

cyadl o2 3La0l A S, Jgumall yuii (1974-1958) 3,541 3 (cloles | )-Ligan Aama Joo
] i Ret] 55 SIS 5 gl Gl ke 33031 gl s 3
o ] B (o S 3553 2 53l cllia oo dadlas - (4 02,

Ligais Lines lans sl 2 05,801 eesST 3 5L gl Lokieg
Sl pany po Gl 10 Jelaiyg -l )SIN (e @uly 850
Olad 2 539 gl ol Il (ams e Sty LS ¢ (Y1 55850 g1l
Lo il g p sl SN nlig yS g nlign ySen s s Ay S o LisSea L

a Al gl (31l g GLad o 1Sl auznll J57 13y
e paliill Lo 3y3las dasima Baladl cllea| ol a3 olb oS
ol pca¥1 (o Al (30, ST 315 512 e 5 AL Bal3d!
e QLY (e il ylube ale JS Loie i g 352501 31yl B gl
PSRN

(4 ©2) g ) (C.F. Baes) eun olle Zt_‘.uli)_":,:mé_i)ﬁ ald w3,
(3 Yl gl B 15| S 0350, SI1 ST B Eanas S 330301 Al
e ol e Liall 55501 Bl e < lsgll 2 5101 18 iy Lt ylaag
1870 ale

2eST AU A B 33 e Babyy Ilia (T Al judl 02 (e (S By



uasll 0lSiuo Eiglill

31yl 2 3 dall 3ab3 1 e (2 JS8) crieadl 593 15401 B 0332,
-1914) 3ull o 1S 335 o o5l B SLI) s Aecd (4 dasDag 353
LB LIl 558 OIS skl sl Y (dgalaie An i oy (1945

mLuajl Jol o

100 g 7 30

420 2‘
o 50} / b,
< 30} | | {10 =
.'_i‘) 20 F : /-:/ ::'13
35 0 I : 05 5
Q | | 2
2 sh I I 103
3t ! ! {o2 2>
2} o1 %

1

1870 1900 1930 1960 1980
(2) Y&

5yl dglay die 353501 By Al g2l (B 050,SI) S ol A HLe AuaS wal 35 G imis
DLl 555 ag (1945-1914) 3l B | iS adi )5 @ SN 10 3 o das g e Licall
(4 ‘QBJ ?-)A) ‘%gJLAJBY|

islggll L_’ﬁ O Sd! oewST L-,_o\:o Hle A dalize o eul pouas Iliag
300 o7 « BYT 5y duall B &5 M5 57 070,03 Lt Lgie yuad (yoeiy
AU e A O (5 g p0) @l paaill oda (aay dgdyg (osalll B ey
Ol 0 a1 Balgs B ulll B 1e 3o 260 IS ¢l 5gd) (B (50,81 ST
<1984 ale Bilgh B Ogulll B 1o 34508] csl) @5 (1958 ale Lilgs

ISl L 050 9 353601 By peatical 13] 43T ¢y guiiias (oo Iling
Canall N Juaien el 5l 3 50)SI ST A HLe B ol I
(4 g2 20) 2020 ale g caslall o3Il JiloT o Lo s
5 pa3 Aols 3yalls Eigun I 6355 elsell 3 3L 10 58,5 a3
fox ol a3l sall el I A g b 30l &y guall 3 58l @l

26



082S 3auST 3ty clggll gl

Byl U o Bl pae Le

Sy (Al ¢ gunll Al Lolad calad (50,801 auuasT A6 3le s
Usgon puadidl o i o iy Aumandid] 352 2 il
o2 o 3y o Ay i Latie g - 2y o ) o 2l
dyl et alela ¥l o mlacadl 148 (e Gt i puedd| 20iT 3l g s
el M (e Ll i dall IS e

Sl ya (oo Jslol Ll sa 0585 Bl pondl cale Lt o oY 1yl
@il s peamd) ool Lad¥ BLad B Lerldl ping caliall 510 s puall
S LE G5 o et Y cilelaa¥l ola olb dlshall cl sl
guoliatialy Sl 1a clisa asa5 Jo «090)SI1 apessT

oy oloall B aga sl (0 SN LeaST SB 3le o clls le g
2 Lo dadiomyg ooy ¥ peday (e Antll 2l yond| ABUAN (o 25 Gomoms
bty - elonall oy Y1350y 30 Uity gy «ssandl COMAIN S5l
s L Hlaie o (335 0155Y Aama o oo )Y lac 3yl 3 s Y
B g clgie Sy Lo ladey puedd] Aadi e phacdl s e
ooliatel 6355 921 2 05,SIN ST A 3LE A 3315 lavs Ll
g dalain ¥y oy lacs (o AeaSail! ol cule eyl (pe 3305
crdall Lelaas e sl 351y oo gLyl I AL 605

Oyl EGgus ) Uaewy Ll )l 3, padl A s plasyl (a5 ¥ a3y
ST S 5 A B Bkl el oS0g eV gl 2 daugela
5w 35381 3l o 53 ,daiall 5331 (e AL gl B 50,
e ol Ml a5y o A o plasy) ) Jasladl sl le
s gomle JSa (2,30

(6 @35 g2 20) 1y0)a5 1970 ale A8 ,a¥l aslall deauslST el a3y
SIS 5T Oy Hladen 9201 351 B ps 13 )3 O @85l (e L gl
12050 ale goei (g caolall ()8l aatiia o2 ol

sl Gl gagi JSEl g 920131 jon A5 pLas )1 T pBgill (e
(o2 gy Aleddl cadadll Slads Sl audandl eslagds (e sy
N 35 Lo 3Ll iy o Jliondl add Aaidl sl lgusils

27



uasll 0lSiuo Eiglill

i S 3re] s eslasndls sladl 5 Ll o s L)
cenléiiag O e Lgdde Loy aulylal) (ol

i1y 0siglang (D. D. Jones) (ulgan Lgy ald il bl yull Ladds g
oolazl el Hla (5 @) @.).A) 1986 ale (Nature) dl=a o2 Lo, &0
e pusbed! 6,8l 3lan oo das gt g0l gl 35l B cayalal]
G LalaS aighi 0@ (Little Iee o prandl Sl jaally e (519
S AL Gl P sl i1 90 ySI easST Sl5 512 gt 3331
o Alisg. oIl 55 po A 3 18y (B e Gllg ¢ pdue plidl 5
U Le A B L e ALl 35|yl T G gadiay (] s Lalall
DLl e 58 5 LY Asers Lginad 5Sias Y sondl 5 (190,31 o]
S (e AL ) Byl p A o B sliall AUV aue cald (6195
(7 03 g r0) sl G s Sl dapdall il (e

023 g Byl Ay B el ol ABMLaL) Al el aBg
ple 1 1880 ale. ¢y 5uall 3 oLa3d! e 353 IS slomal) e 6 ey
LS cenbiimin JS& Lo Aalind ] bl cuain g (8 @By p y0) <1980
RER T

o Ssfs B Bz ;a0 30l lis O ozl (ada (e i
1940 ale I) 1880 ale (e 3,2all 3 sl 3515 A3 §Laly| o pomdll
A5 B red olasell Glih say Gaas 0B 4T das MU ey - L paS
s U1 ey L yE5 1960 ale ] 1940 ale (o 3,301 B 5ol 350,
23 all oda P oyl gl ¥ o sl mla i

e cladl e WL a6 1B RSkl i fie o slelall (o (09
gl SaTienn gL, 19 sl 35l po Aoy g LS, 1 (o B pdlie A3V 39 g
el lin Jie dpapls 657 Jalse Silia o (oo ay Wy el
G2 91 3ygumy ABMall ola B S5

53y daine 3aby Wlia of alulyudl i JS e Galeind of LiSasy
om 3 53115 3 I3 Caraiing «yomdl 5 (30, cansST 3 512 i 3
o2 rlad g pusele 23T 4 (S0 wBy rnly SIS oy ¥1 5o 85l
glaiyls onaladll adas slguall Gl (e ity B9 (Aaslall ALAGY ol gicd)



082sSI1 SaaSl ity clggll Sigls

04 Fr

02 F

((:“) 5)‘):..” u;ila‘.)_\ uﬂ E_ﬂﬁ}_n

1880 1920 1960

(o) yomel) gl S5cnn 3 330301

1880 1920 1960

(3) U
I o sl oy (g pLaS 19 () ¥ 2 35 pa Ay g LS| o A3l 8 il
o 505 5l il () dan Mg - (8 B n ) 1980 ale i 1880 ale e oLa3dl (o )3
o Sgiun B 3ol il uld GlS ey gl 351 A pa Babiie ymdl oy (G5tus
3 all o2 B Lo ol 3505 Ay polaieil w5 (1960-1940) 3,341  yoe ]

sy craalall 0315l SISV ] e330 5a SC poml pla 65tus

i ylizan 9 Lt Ly 1) pis g sy ¥ el aalall o3 oy
¥ I 4Dl (S Y

29






il il Ngal) gl 3
gyl S i sl
ol el oy

Sy eomall s Jie g8l ¢l 90T el (g gy
8 oS S oo L B le o3l
0o 4 Lo STy 35301 10 Bl pan | e 5 ¢ Ll sS5
b Bl 53 I T 3 1]
oS ST 3B L Lialias sl

o 9 (L LS Linl LA s i
SIHLA e podliils 3L L1 cle Liall
oul=dl e oMl aildee fio Lgilals cpa
Sildeall oda @bl uloidl i )8 Aals (1o
L5 (e iy b gLl s

512 GO s sl yslall ians o2
Jliag ccnSTyall o sl ygll 5 sy ST b5
e sl OIS pull 85 (Bna) Ll olS 0 13
Sle e ale S Gllay 201 Lig sl o gsill 1o
o o iale s Jokas Lo g1 ST 33
elsall b el I res

JIST e 3L ity I ST 305 5L



uasll 0lSiuo Eiglill

Sllaza Jom g ol 353 = l5gll sl jolic Hlasl (e uay 560 <ULy
e liall oladdly gsall

e ol Syl penliadl ] oy S ST 3l SLE siany
S o Gl Ll e le Bl dadlos L3l Fecnesll Lae¥l 3 ,all
gl oS Ll oy ylall e oo SN 128 g Jgdl cyn
s sty Lactio s ey oI csesT 5 qoaly C3yas 557 e Liaes
ks Cayas iy Linas e slyadl 3 sgmsll oL 5l L3 30
il S e

G20 010 A lo 4d Lalas ang olaell B el ey dih
Ut ols pe (531 g e 1 ctas a3ty @5 s S ¥ i
el ST Jh BAL gl Eislay ] 5L ol o
Lol GBI Calizes Bl juang «adall G315l ISV L 53509
" oL Lad Les

Eigim 2 elyadl 3 oy S ansST 3 3L A 53L) oty
e leass By AL ] ST 1) 03 (503 438 gy T o]
355 sl Gl 31 1 dalisy Laoie ¢rolall Tos ey e
3lag Al ga52 4Byl oia Gt AaTL 1)l ol o Lo |
<] 3lgad) (ol ey mgie culiall

alides S Hliall 05Ty (oLl Ao e HLI1 A8 5yglast a0y
e Lgd s Lol by Jgudl s sl G5 (A5l yonlic
s 1 el (e 353501 130 Caliins 3 Lo zpaeadl oy
UAES 333 Luasy oo Lo 301 3LA01 1200 v sl b3 o el
353311 By e elsell 1

Lalarial a0 aclSY1 o0 (S5 el 2] tpanlSY 2ecailly Lo
om0 5L S i g ) al€] (5K B g o S
(NO) iyl ST Laal JLSET Sue e a3 a5 onmuSIL
.(NO,) (> g,d) ST s

gl Sl (e 8is B e 353931 1330 AT 5 5iomsy
iyl 5T cemall: Jia 15391 03m 3lpa] i oy il e Fusind|



i aSI SawST 3l clggll Gigls

SV ol e ey e Liall Ll e Lo il 9 g 981 cillasea 2
¥l Jie Jg mdl il plade aay 3loa] e oyl asST 0580 LS
slis Ladly byl lS e 2 cdg3ladl

02953 2 ST ST A SLE s gl alST i
s G Oligdl algm o gl awlST 0¥ cllg el LaeYl
oaa 58 Ligd Liaas laail gl 3 lnill el )l z5ial a9
REIICHI

Lot colidall i dazd yunmiy ol sgll &gl o7 ulill o i aiiayg
128 S g ()Y ot iU cladall Lag (gondl BN ya
s 523 Ayl Ll Al e als sl5gll (i i il Y
2l3al 1 6335 ) Aasledly s luall @lLall e 508 Alsls 3
Agas dga> B clggll wlads

ol elsell wlive B FLAUN g (e 3929 (oo s Glo Juws
¥y gyl (L Lladl culidall (yag ciald caleliy) (o el
G ) gl e clas aB 3ucball elygll il L 0sS3 of oy
corm 9] aealSY Baitly GUAS LAY 1ia Jie Gaazmyg  calidall
PES{RENE-I g S IYESUITIT > [ F-N gl QUUUMLS [ PRV Y PN g PR Y
LoV Lmaaaidl 350 AV Bils2 (oo )Y ehans e 3Ly (Ll
USaT ) (60539 Aldall olgl ) puall (e 1S &l Lgils (uadd! (e
Lirls 0 olggll &agli 57 e @IS Lantie el 583 ilia «g)s Y]
TSP

J9TOLe 59 celsqll &gl Bl s Sl i3 (e el g 5 liag
(55310 ALalSI| 5l 3ucuSYI B SL 10 05y + (ys0,SI) ST
Ja L s B o (e e Gl gl el e 8 Liogas
iang Buyacil| A Caaly 7 V] (50,SI1 aeaST B Al (e 148
Ja Lo LS e ptll e 00550 560 OLed¥l Amis e 3Ll JasTiye
oty 430 YLlB e 1035 Loty - nmanS) JE5 B 4] 3:LS (p
Jee 3 311 10a (3 SIS 3l gl B Zygand] Zue g1 sl 3
@ liS e iy il iVl Gan






palaa doall gl 4
aua gy i fuad)

5yl OISl da s34l oudl B el ggll &gl
Lo g bVl ol sLLll wai Lases Lgia ilas
dacug 2 a3 G sl ¥ (i ol s Y5
Lol ol

O 2 5S35 Le gl 3 yalall o2 gy
LSy (DL LIS e yudy 31 3,01
iy ooyl (e A 3ad) B OIS Lgao
Jlag Lgy @23559 celacd! plie I AL Lesd
elaadl &iols o) Jlay O i cedholgll g Jall
oda o Ol ¥ S o Jie daas Ty 1B
) L Sl ilaasml]

3 gl &) wibiad |
oo ciaaliad Baems § 5,001 ol o2a il
olendhsyall o wly oyl 3_\_3)_';3)_4,&
s 2 Laga 3 Lilee i g3 (il
) ) alii sac 3l ol ¥l
B Y1 @bl Go Sl Gluall Gy
(smoke) gl“-\s e Adidine dalS 29 (smog) b



uasll 0lSiuo Eiglill

bl (Fog) ¢ wolaadly

Aol ] lall 3 oke (o Bute Leatl] 3L o7 il (e S a3
slya &5l B Il ol oo cabeyg Ola (e L Blas Leg (0l
o slyell o5 spmall Ll s Lol 13 LSt oy ool oa
21 ) il areal] o yil) a3l 58 (30555 5 ool
Yl (a5 LY

3y ol aay o das o o ey Dhysls slaie Wl 1 yaiew ol
(3 yalLall o2 (e GIIS a3 o J1s 3 B Lo il Ly dasd ¥ 34
Ok Yl i B Gl oluall Lags o diug

S 81 Bomil] LY I uslon] yws! Aiscia ol o2 el (yay
ae i liie 51 colaand Lggd a3 ¥ Aall oiia o1 (e )l lad
V] Lgliie o Jo il o) of aomdll 3539 (e Julall W] 3,5 ¥y ,S00
A Ll 124g) Lis a3 ol 56 (e IS LT

olall palte e ae bl L] o ) Aiiad] o3s cogsd a3
e il il Ll i (585 3 ! o] 58 050
W3 i gy T ol ol s b Cluall 1ot L o oSl

2555 0 2 3 el (5301 3] Ll 5T ks L e B
ol Jail) S5y ShLeal Sl yma 3 353501 31yl Fomth Luskus]
Vg oIVl el ydiay Laslae] juas Sy (ool ol @ilByls gt A
ke 5T S Ll plazy

Shleadl alS e B ¥ gl 5T (L3l o oilad] 31yl ey
05 g ASlail) Leadls 1 3530 BeShl Aygunall clisjad] LuSTD
U1 s G580 e

Lals (30 yim | 039S0 Y LIl i1 T o 5301 31yl oS0
ST 30 5LE (e (358053 1 aslall SLE s Gl alsdl e
iyl ass (ye ALS e Bale Ty 555 L1l s 36,
L (e s 5B 1 EBL YL (s 50ST ST o L3 Auguiaal]
cOr gl ST g 050,801 ST o

S pleeal) e oI e (e aleall (6511 a1 1o S 3l

30



Uelio g ol Ll sl <lggll Sigls

(S OF 093 LeiSlane caling (Lgblgal o g Aall @ld )l Moy
cas T adasely o (y9a

O A8Y) A anatd! 358 i (LA dadl s oyt Lenric g
> diagls (2505 Y Copl e Jelas alisSe (o oy (uadd|
cdgasill dag Gle Y

S Al Gleall 63 Sl iSO JeLntl 1 oo gty
a1 ol oy cLolad 2l > Caliyg (elsqll B Lalas
loam o2 BLaa Y Il a5 w3y (Jlacdl jing cpsuadl panyg Adolll
okey

BT T Gl Glecall 12 e cile S0l 0kl (e 38 lliay
Gluall Taa Hsebs Ley ))S OIS wad (Gl sl (1e Busly Hudd Ay
Y s e Sl

s o glild Lis ot yudl 38T ope (Mexico City) clewSA| dnae yuialy
208 sl5a (B (5 )SIN ST 9T HLe A Juady (Al adl Gl
138 (e 03335 gl andl e |58 a3 ddle g ) Al
elsgll B 5Ll

5 eI Gl (e S slgal B Al Gleall 2 Jie gl
Apaeg cilysnend Apae s P bl gl Jlagyg cplSadly dem 3l
Lol e @ g I o OIS Gl Ll il e im g Lot pu 95 a1
il e puiad Laclgad ol el gl &usli jalias e daddl S 3oy
ce ol 10 Ll A yae (Y cmrol (ol elgad

@il Bsls Ladlsa muol Sl L1l i 3 elid Jliay
2 Il ) (YT IS pma 2 35301 3y (e AL aalall
bl lae Gle dela JS Lals )l

Sl anw dladlia ] sie |88 L3l adl Lol 123 sk 31s35
FIRIEYPREVLINWCTIN G PO PRI g R -RRPSER R V1P
s 9l aplST (s

lyleaadl asle ¢ye LA 3101 5T ) Byl calibian Y1 g
60 503 | Juad g paldl elga &5l B ud Il Jeladl o sl Ll

37



uasll 0lSiuo Eiglill

‘g_n_‘».” Lga g oyl ——— Ulag ‘6)5:'2“ Eyolidl Jalge = e A
1oleis S Ll gt a1 el (oo g8 ol e Lot Lass
e IS il 585 Jalse wal cros

: b il gl t

Jresteall il AL alsll ey dalis] le Joudl (o o8 750
330319 LS Wl dady a9 diliis ezl Ll IS yma B 13539
LalS st ola 3elaS

s @al (ye 3asl g (Lead tetracthyl) « yolus I JST gl y» 33ke yiady
oo padl 1ag) Ylaxicl La,iSTy sl

A1 31 T b oo 1 e g5t 35l 3 yims Lonie s
eSTg oLl Ly 0150y SI aaaST 35 ) sliallS gginall 53]l ST
| ST ] ol 11 ST gl S e S 352 sll (ol 11 LIS das
ol

ey g Uy pollaitl L ¥ sasls 35le (olio 1 aesT
s Jlexianl 53 5lpeia¥l sie s o yoall Bl |l oylyumdl Ll sdas
Leaded) «aum y ) gLty oanls o 31 cndg3lond] (e g5l
et i gy s 3ya ol ) 0STh cory3 31530 «(Gasoline
ol o 3 Baal Aiday oY1 Blgh B sl ol o)y
deall s a2 dlaaiy

AiliasS Bale 2aLin] le alall iy il s Gugus BT
ol gy (e palieill Lgiagan (5SS ot gdladl e sl 10 L (g3
Lo 9,3 Jgs <3 allatia (655 30ks ) oo 1 ST Jysomy (ol 1
aslal T able

09y 8y Jin Il (S e 553 V1 3ol ol (5S5 LaBale g
LT cdgiladl o 35 51l alam 1 a 3oLl ol Jalimig acnksY!
el B ypat B Bale I sl g polio 1 Jsamig <431
Ll l3LE e Ugygus 7,505 8 bl Bale g ol Il sy
LAl Ohaad) Gle olio M a3 iy aliayg s Ll



Uelio g ol Ll sl <lggll Sigls

waw ot gl I e Lg:“” 5oLl ol of Iy L g
celggdl Eugli B L
g A st Lt

S pa ddl alall gl giladl e g oidl aa Jleatwl ,E05) 1By
Sl Il ine L sl sl el 3 (50 5 3 ol
celggdl 5B Lol I il yo 3 5ml pollad e des L

e gl 1508 ol 3yplas 1 B ool o 36 405 3
[KES u:é.su.\m;‘}gﬂtnojﬁsﬁllalu ook Il sie g 3aka oF LI
ardng bl asle (pa Lga g3 3 yoxan ((Acrosol) “dﬁ-‘-“ﬁ):‘y"’ﬁﬁ-.'&"
Llin 3ala o Blat Olss diSly S us ] ol d}‘.uj).;y‘ (RS
Sle oo

‘:,'3).&3.]:‘5.&5‘2\.\4«9.!434&;‘54}‘?3 Lol Lan Glall 1 of s 03y
e g el ¥y 2015301 (e oSlaally CISIT I J3 g 2l g

1 8SIT Gl s 81 18 3 obi 1 505 5555 s
Ll 2 ‘sb.}jjs_“m 50-10 g—”ﬁ-" Al el ledl g, @353
995 By alydl (s 5 (gale (T s (Gobew alp 9SSl g o sl (s
}_\bazm.‘.u&l.&:o)y ‘)J'aloﬁj‘)imﬂgb@u’mm5dﬁyw1alb
‘aL‘.u:J 3)._&3 ‘M‘ LSS ZLA)L.H} doein gﬂﬂh}_ﬂ o)fob u.aLlA)J‘
b das yhaid el Al sl Hla LAl s 58,0 Lle aildISI bis
Sl e g IS Lt g pay ol OlS oy Lisgas S a ]
.gaL:.H
ALY ks Al Bl o L s ] s OIS 05 0l S 2

39



uasll 0lSiuo Eiglill

Lol
sl olue yullay yniy oyl 23,550 B il Jal e g 0aS1 ol : Jio
L B 3L (ST9 (10 99 @3 lan 3 L) by dly Guadd) 8T
=20 Al Aecn y V1 5,01 o B Logad clsgll B olio I
A3y @llall e 3l 1 B ) Slad¥l oLl ) el o
((uja.u):ﬁ\_!))ﬁ_”.’_” Lg.v‘:l:% ‘:,:Jl «“_yja-_J‘ AoetH Aa a1 0l u_‘! L}AA}:L” (33
susedl b JIb Luslaly oo o 9iS0df Loy 52 8IS ugaa ¢ya (C. Patterson)

13412401 ‘é)g\ﬁ)

il il b oo Il s ran) Ll dll a6y T 2By
Cad JieS il O 5Ll clf3g sl 2 5,00 s g
SHlall Jidd ey (Jila eliono doldd 4d Houn ) Iledll 3,500
albladl cdal e dadl IS suadl agiond! 3 S ol 3 giondl Andasl|
Leio JS 039 pl Aalaie IS (o aalantl (e lige T uBy . 30LasY!
M@jmeJTMWéL@TwajLLA‘)}-}.\:SZS}ZJ
(I @B ao pa) I35 e Lgy Lo o (ruaid 4551 2300 wliall ol

ZhuSéLa:.Tu.AC)iu.ul‘ N..LE_” At o Jdlemtl ola el 13y
pguia gt 310 A (S0 ccpialaill LS o ooy (e did e (g5
B pn Ble gzl ol ) At Sle 1033 calS sl e B 5aga 5l
laa 8 5asa sl polio 1 518 (e Al d] oda ol Lle Juu Las
OSM Al apdad) 4yl ilidee (pe cetlh @aadl] audadl

‘q::.\_E_H aed st gﬁ:ua\..ta)_” ey O Ll oia cpe (nd Wby
IS 2 ol Il (pe al > 1077 x 0,4 g3 OIS A giond| ddast) 5,50
1077 x 0,9 5] 1940 ale B 3ueS ola e lind @5 caulanl (e al
yLall ad B Golo ) did casly cliing 07 x 2 ) Ll csly oS
O T (15 414 @3 aox 0) (4 JS2) il ja e g A giond] ddadl|
Jalgall At IS Al ol wds LB dgx ol ol I & e /25
.L,.:.LUA_Y' |

10



Uelio g ol Ll sl <lggll Sigls

Aogind! bzl dalgl

(sl o/ 107) alis 1| 383
[\e]

/—‘_—/h——-f'

0 /L
11000 6000 10007 7 1900 1940 1980
bl 3l 3
(4) Js&

OB b @/ 1077 % 0,4 (e sl Gl Asiandl Apadadll 35Lal1 ala b Golio 1 A
(15614 g ) 1980 ale s> @ /o 107 x 2 1 sl aglad!

G il ol OIS uda by B elio I 58,0 Al Lo
Al iyl @5 ol (e aly JSI Golny @o 1077 x 1 @aal) ol
Dolaill dallay Le e e Juo Jila plas,l 4o 1960 ale 2 1077 x 230
cleddl A V1 3,SI1 il B olisy (e byl asle y e Liuall
(5 JSE) (15 614 ¢11 @3y o y0)

by ol B ssa ol pobo 11 58,5 (e 71 O J9a Tl (San
Bl ey o da s Jool (o el 5)SIl Caaid 3ol
sl 38,00 10 (pe 799 Olg ol ol ol (2 yatdl Jolge of ¢ SIS 1l
el 13 5 3L dalill s

e Laadg (E. Wolff and D. Peel) «Jug ;&Jﬁj»gﬁ :jS Lous 7 po 13y
2 pobio sl 4 b i) aladlly Alay s 1 il Y] Anes slole
Sl il b 1984 5 1983 ale IO ilisya e dadlodil] aulonl
653 5B polaseiV 1as yudy (16 @By ao ya) il @ / @0 1077 x 30
e sleie W e s 0B 30 e W sustll ab¥ ol oh ol
G g dy cdainl g 1980 ale Jia polio il Gle g gumd | ol g3la!
(17 g pe) agall |y ps e ¥

11



uasll 0lSiuo Eiglill

200 | T

100

(ael> @/ 10™) Lol 5853

-
-
2/ Lok

5000 /7 1750 1800 1850 1900 1950 1980
JUATRTIS- RIS

0

(5) Jsa
230 ) @udl sl 8 s @/ 107 x0T @S csly Gl i sl B pobn I A
SliSya Jloaial Hlam A5 1980 ale 2 107 x 30 I cundsil ¢85 1960 ale o 1077 x
Sasill LYl B odgsladl B polis I

(18 03 a2 ) ,3Y (1Sa (e slsgll B Goluo )1 5855 yitg
ool Il e @ 107 x 3000 g3 | et 13 olio 1 A o o
Bl LIl B 3yuSIl Gall Gans B2 o lsell (re cuaSa yie JS
Sl ‘:,;opual.@)j‘ e @ 107 x 500 - 50 | s a3y ‘pjﬂig"‘_asj
O B 1S Al ol 3 1By i1 GLLLL Gy By sl
G2 oolio @ 107 x 1 923 315 g2 Ol el e B! (6,391 L L
LYLegl Sl (3529 csalell dagamll 355 Syl
Lelany Lot (polo J1 decad Lgud 51535 03 a3l Glolidl ola i
Cupatinl G A gind] Apdadl] Aakail) s Abial g AL ¥ L]
Jrog Laie ;€ 565 Leyd Guus s Aligls 30l Al J1ja0) Ul o

12



Uelio g ol Ll sl <lggll Sigls

&g Anza dy coald GI1 oLiall Jazme o Huall (e ol L]
@ilals 3 g el SUA Jloatiaal ¢raiat 21 ugiond| Claslly 4S5 2aY!
O3kl (e o adi Alenin sod WGl ] 61 B ASAIS
Ol e 9l 1 B s oo 1 Bl 0 Layg 1985 ale oo
Aalaill g 3 WY ols calls] ubs ol JS B alya 0,494 5o
cdads salyale o3 oliodl (e Ll ya 5LS 350 s Agladl]

O S Lo 3udaii polis )L Lol ZElull oia o 2 clady
Gl casensl SNy bl i1y (35300 1 Jie 6,3 V) AL ol 514
ol olall YT (e (e Leasy deloa® Ul o guialeally (L300
Ll Sl 4wl dpeedl 3ol yolic a9 lhlerg Dhd Jasd
Ol Lgwly ey

Walall (6,331 @l Gan GilByg (ol 1 GilB) 5 glas oo i
e BB ods Ghiius mid . OlSe JS S 2500 LT ) gl s> 2
~clajidly dalall GSlastl Sog o alSU oy (S B . g JS

Skl SlS yma B o )L g3l aliaieieal (T U3 e ity
Al I3l n S 4 By ool Il < lsall &505 o Jo¥1 Jalall 5o
3lge Balinls cealdy ot gl (e g sill e Jlastioal ylamey colzn clls
o 1 Jie pobes 1 JST gl oo s cdgiladl Il Rl il (6531
e pine g )5S g rugll (ans ol csagdladh muuls (o yay Laie ¥ g
2235 O3l GRSV @B 11 a5 e el g o Aludod|
Lol OlS yma 3: 158 e

2 @ala] u® g gilandl (e Bagaadl 15 ol o (pe @ )1 e g
Sl 535S5 B 33 d e LT U] olin Il clsgll &5l e
o sl B Eusd Sl sladl g lufl e¥ls (an LBy (Al
Lodd

gl <190l i dlad! G ol i dla o glid!

3omn Tiglll 3kl (s 38,3 sl sie sladl dglidl ¥l Euund
L Lesiliar Oall (S5 Ly - Alishs 5s 4 Leilas s1sqll 2

13



uasll 0lSiuo Eiglill

dagomy 03 Lag Jadll Blagy lylecdly L8 )do < Maly 1Sl Lgal 331 g
debn oledlly Julll el Jlsbs 353911 )i e bin 3bolis (e Ly
Lol oka s B Wl 15l pend e ally JS

e Ol e oT GLEY Bungl G2 alds gudl e T oY 1ylaiy
oo Ol (Jlmll 3 slanll Jsguadl ol)T e alas of Ol Gholsd
AN 3 yalls @uuls (B yat Aol dyga 5 yallal (o e 13 Gall ol
. (Temperature inversion) « S S1pesl

GAIl o5l (yo Wil s Lo (5] pd| LAY 3 yalls Ly
L s lsell e g3 T Aaubs (350

43 gl 1a s (GBI sl sall o JEST 3L < lggll 0¥ 1pdaiy
Y LiSha ooy mlacad Laode 350 clsgll Saug alishs Bue yatiew
28 )S e py 4 Lo 38 )5 slajag ol lllg LAl ad pamein oy

OY clldg sl ggll B aabiall gandl g lall i 355U Mol ¢354
e Lo ey Lz yot3 )y An 53 25 ()Y el Guo DU 65l
cslill Al 3okl dae Mol Llal) gl clids )

sLas Sl GBIl clsell Aauda ol (6l ml CIEY! Bl b L
3Ll el sl 38y samts Caieall ol slaidl S Jasd 3501 ¢ lsgdl A2
O Ul el (63559 ()Y mlas oo BslI 15l slagioal pialy
Ll gl

458 (1955 ale goitd dpad s Lo alstl gl ¥l dlial yag
e 5 By bl Bae Gl Gl (e 284S Byl ey Aol cdais
dae cool LS doudl oia IS cpo (e 4000 (ya oy Lo 3lag clis
craad] Slgdl B 1ol OISl e s

Al g Ml (1970 ale 55l Ane o Ailen 3 yalls s 13y
iy SI G 9 G S ey Jead | Sl Cluiall e Ble
e yateol By oLl 5lny s oSO aaaST U5 L2 Jelds L1
Gl (e ihg (Al gt alil Fas g 5Ssb Aine B 8l sl
Ol 2 B Ll Ll ol S (e el 8000 sox Duls|
B30 B Cealias 93T 098 Copunly B imnlly Caddl g

19



Uelio g ol Ll sl <lggll Sigls

st @ giyeniy

ol LY oIl Lolali ¥ g e Liall ol gus| cdass 1S
dBg (1948 ale Algie alil AT 30l AL Olicall (e 2558 Byl
(e ATl 0ol B e lias G 6000 sl Aulosl I clls (6o
Osrue mgin 255 LeS (ol se 14000 @asie LI Al oIS f sazme
Sl e Bl Al oia Jie Jasd [garbaiin o pas Loz

Ol @il @Vl o G sl <l 58D o das DU e
ol = gall gl T OV i o g slasll (Sg HaY (asd (e cuglin
el e Aish Bus Al (a0 pa O Lisguas (Gl ¥l dmis e puall

135






il gl Aol gl 5

olall o3 lus e daanall wllall ggiss
Ll lslly 5,5 ¥ly CSlsidl e i8S Lle

Gle Ol ¥l e 58 Lo i3l ol (g5
@liSye : Jie ecdl Bugad ol ye 3 )5
LaS cpsiabeadly e STl g ¢ 5 ghugally i) M)
s e AL LAl LS e pans Lgas Jad 1B
cLesdl Lag pguaslsly cpobio 1 (3551 LS e
Aia Lo slsall b ilee Sl la 30
s Ol T (gl

O38 To05s Sslill (e g oill 10a BT yelaly
I e B S e Lall cilaasd] 3lolie
Ol a9 Wis polio U Al - 51 3blis
s Ly (ol e Liaall Ll Jyom s
Lad o g LeS wcaaSll all o al o 9)S0e 1,4
Jleandl 353 Rl Glil] sl5a 3 IS i
SISl (B al o 9)S0e 0,03 s () Juad
cdazi S HUaa¥l sles L Al 0la cadlyl
S 19721971 ale Ly sl GBI e
) g2 ) aSUI Ll B Lalpor 9,80 15525
(19

oo B Olladl ol (goadl M g

17



uasll 0lSiuo Eiglill

13) 4o AaILall Ol gl (nay (e dud A O polatiow =1 sllo . Lol s>
13 158 calidey ya¥1 STy cdid 3o ilaeSy CAlll o2a s
st oda 3| miaty onas d le Clpadl s A ol
S o Gl B pe Al B, LI0

diad celgedl o Cls il (e 5SS s B Ll olus o ydsy
sl e Lo 1313 Lgas Josi Lo o) mhas Lo 3393 0y i9n
e @ duio ¥y el oles B ASI1 ZOLY pan Gle g5l
LO9ySea 1041 Lle GBI 313,01

3 Baled Glalgadl 50y ) Lgas 3100 1o 2usall 2Lyl Jasdi
cil sl Bue Sl Juas

celggdls Aalan 4um TSI MY L2 B30 i y2 i Lesdie
@5 mderagg il Aaids Maly (IS JS I Al gell i Lall Lelesiy
gl gl SUaa¥l e ()Y elay le dadol e

e Y 00 (e (o il g ale (S Jesd 7Lyl T 5Ll (e
el ol

tLgie MY (e S Lo (gimmy T s udadll st Sl e
agpagall i Pia ol 3lall e voaal @l Sl col il g clg ;51801
apadl el (e Juld ) ALY g Ul g s 1S9 1 ulisnl
iy Ly Lol olie B 090 S MY g Les e g e dligSdl g
o le cdadiun @5 elsgll B Sl a Glo Lginas 2Lyl o
RRWES FPR

Az @A 0 3y A Jad Bl gl 0 Gan o da 5 B
coulm il GOl Lgiliel (rag - Hlomddl olis B Lgie ua o Lo e 03
PR PNE N IR PSS PRI RPN PRI PR TR P
O e liall dolial (e ot

Glas G Al gl (5585 B 6,3 Y1 Auadall Jalgall (s o Sy
Ao,y Al il Calgadl of conStodl Jalsadl ola Al (rag . el sglly
Ll e Gle g !

aie g oLty slaydl e ASLe @liaS STyl Gan (e 7300

48



alghully lggll igls

FPRAY J\Mwbbcw\sdi}’\ -G-\MJJ.\?

A sl
ol gbl oo
%50 x 8 90 _ o putiy
080« 2 b 25l
890 x 1 226 _ s,
150 x3.7 239 _ e sisisk

‘_ijs_na;@ule@_.ptoﬁbummoﬁa\ﬁma}wgs@@%s«mg»
O WY &l y e g aguia gty il (e LI YT CBYT 1A 3l
oia 2] (a9 Lf&j—J—ulJ\SJ‘j Lﬁﬁ“\:’y‘j L(sﬁtmj.z.aﬂ Y uLJa;}”
B ggill Lol 5 IS . g Bt e =yl Lilaa el oIS
slggll gﬂ Lol CAlgddl fpe culaS BML) gﬂ

lgo dlaimdl o )¥1 (e s oy LgilisSie yonsii dugs 313 Hlomail ic g
g Lladl gl ilids 3,50 ¥1 02 aebia §lgh Bae sLiadil aag
il yiagl sue aaig el gglls dalae a5 dadia CAl gl I g 3y 0
iVl ol Js

Al s coladl JS s el L3yl oia 7Ly o Le LiLE
u_méy‘ dadt AL Sgastt cnng Ol aiW IS e o Buis uSLAT
‘90-‘55___@3)_7_& Logns dadll sgall Al 2144l gﬂ @ C}a.ui‘
(20 @3 p ye) cpgisldly sl sl

Le it elait! ope selwad Sl Ol gdd) LeSo Blgi¥l i Yy
Al Lghyud Jas L_?:J‘ sl eSS A a o yaall a8 . geall Oillamayg
e b 20 g=bdelin S <l ggll gﬁa‘_m ‘c.za.”_v Jeaig «cal glera 1000

19



uasll 0lSiuo Eiglill

£ G & gomd) 1 gl BN U

Sl LY ) 8
2 asU) 2 Nl
S A S Al
0.01 ek | 0.5 O gaY)
0.002 o | 0.01 i)
0.001 e ) | 0.5 &)
0.2 skt | 0.5 sl
0.2 esssd | 0.1 by S
0.1 et | 1.0 p 5l S Sl
5.0 i asT | 5.0 2 5eed S ST
0.002 eshs [ 1.0 paolig A JLe
0.1 pseeSY | 0.5 o 5eild)
0.01 asPensdi | 0.1 PNy
0.1 a0 | 015 ool I ol
2.0 550 0.025 p sl
5.0 P | s S etV 5.0 RTERT
0.1 ey e, | 0.1 sk
0.1 ezl

(19 02 2o 30)) ollatll sbe Il e

SlieSs aga JS sl 9l Al o8 e luall claidl of Iy (e g
B e $51505 el 54ll b Lalas Leule T g 5152815 3oyl (m AlSLa
L OLeaY! Amearg il 3501 sl oy

g ST 2l gall B o g gacall and¥T sl Gl Jgaandl cn
ale onaSo eVl Amall L3l a yaiha Lasas LS e liall Sl g
(21 &3, g 40) 1970

sl (ye g sl 128 (e ol B3Il B padl Gl ams Silaus
Lo oo (38 (g pall yune B ysgan o2 03 Ll Aiie clIs iy
T 5 el |y B Lis 8 35S A Lias Lo JLaiil) 0



alghully lggll igls

las . Lgied . clmill (po Baaatie Laliusl x5 pias 1000 45 Loy
I EBLa Sy Aduall cile Luall anyg izl 31y (3 Lually ]

O S e Adleds ) Adlad by a9 Budlad] Loyl Joay
Lisie 353 as JS dadlecs illy coliall ol el Aalall 515l
.5 alal

Leud 61 e linn Aalaie Olsla 3 3,850 gl coegdl cllis
1 yS1 e Lng eantl o] Be Lo 5 e iliien e lics 355003
e lin g ccpimd| Bl s ye g el slacadl A L g cApcala sl glaSL g
Aoyt g e

Apaall Lealiay (Sladl bl e puiad (lsl> calS ol dayg
SlaTig bl plis Ly Slay e lian Ak 0¥ comunnl A0Sl
3yleatl LAl gl Ll sg

Lins g Bylor Adlaie (B g Al gllly Caglill H3T yglagg
dg2g pad Hladg il pilias ey pias ua gy s (5 yalall
2 eyl ool aid (oY e de bl HLAN Cay3 il 352 Y
o S g (3Bl ciena¥) Ly algall le Slema Zakaill oa
Leie s Le ity cLgdlygl By aalaill olia B 53sa sl LYl
el Jie panl el Hliy

OT O @ gsladll oS3y A (o (e daglll el ggll 530 cuglang
LYl Amn Loyl suud el sgll &gl

Jie Alyslo 578 &gl ol ggll (5o paly (e guinga D ST g
Mgl 33 m yatg e liall el o ¢olans ol Jlaadl
Slebeadl pas Combiad Sl Cly il Gty il LsLes)
S 1 laeI &gl ¥ (o Bunls Al oy e Luall
s Gl @unly CByaly ciay Logd die

Osboladl W] ad (o yaty U € s ) loms Eslill (501 1o
I3 Gy o op gl Jlsbs 4 (g0 Y 0l LeS cliill o2 B
gl (3o pa ¥ Ll oligs clelall O (61 dadd Jaall cle Lo LA
g omaal JS dazd Aol 42 Lo s Y sl V) Euglill e gl



uasll 0lSiuo Eiglill

Mol oda il Jaladl Leud (o paty Gl 3)281) i (e 0 )l e g
Lo gund c Jolall gy daind | 581 Ll )5S0 Loy 53 001 ) sl
Jeladl Bms o La 3T ol Iy Ay sgil] esy Jaadl OlSia 055 Lautie
S (y5So Le Bole

Le 193 conly C1galls 3,500 <l ggll &gl (T ¢y gaiiay (e Ilinyg
Jleadt 9T a3 OIS (e ST (i A gy Bola DU Lyl 3ST ¢

e Ao ¥l b A gl 33031 (o sl | i O e s
Ligaod! Lm0l oty 2391y cuaientll L 330319 (ylbs sl
o legll S saclaill Colgddle 3,5 LS Lo 3ali3dly

Jie 35299 psdl @50l 0Sas Yo (ST 1 Joo pu€ AU clliag
2 I 3,88 (3T Jalge s o) G A5G By guns 23Nl o0
Dlme¥l G Aa 8 o comg (o g Loyl

O S o il e oy T Gl aldlas ¥l e oAb
Ol o 30850 Al wllia o 3ol ¥ Il Loy cdugy eVl Jaudl
el a8 o Lsguas 35,01 Gyl e BloWly il ] ol
G S e f il Glaag ey gis g @) O gilas

T BLINS (e oy Le Loy Al 6350 ond i) o wdiall ey
@ilag (555 3,5 80000 g5 gin (e ple JSBamill bVl B pand
A Gl sy BoLo W iy

3529 Jhaiin] e 1S (5585 ildlas Yl ola Jie o o claYy
33N (goandl 19l sl g o yeadls Bolia ¥l o L 53 (e ABDe
Olpaall 5l 35,00 I 5 (1 < gl sl sl T LeSa LSl gl
el sgdl Ola (el 520150ty g (g yabayadly : Jie Al yiua Sga 3).’&)1_)3
Ll (Al (e 1538 Loyl dilids 3 Jammy gl Loy gl
Aol WL 85,015 S oy el Sl 55183 5T fis ()l ol
Al ool pcad el gl ALE I LAN 355000 (e S N

e | gtV CBLAT Jia (6,3 Y1 Calgadl (aas eiling
ey I LSGbad) 5Le Fiag «(Asbestosis) (g pauall (o pas Ll




alghully lggll igls

(Silicosis) . il ! Jew (o yas LLaV|

Ol Ao Luall aladll Jlee o 759 CSlsddl ola T yebaiy
LSy Loy Osbass I poliadl clga (8 Adle dning cLiaga Ll (g pat
csball oig Alanll GLLL S B B (3T deuiy Lyl 353

) sl sl Hlas Il lasSatly blaill (e joiS 4 w3
Oyt Gl Loguas dalindl cileluall b plalall 3o o
@l Jlae gi eDadl iy e yollazill 313,00 oF (olas¥1 3,508
AL

Sl sl paas Joudl e jiS 8 Jueadl 1aa (B Hus 03y
Loy (et Sl sl Y1 315315y g s e i il clas y il
) bl o3n Jie 55 colalall Fmao

Slgall Lo 7 sacal | 58,00 o o & by gienn pung |58 iy
JS b cp 9391 Baaia LI S1gkl OF clidg (oot 1 5gll S 355U
co3gla emy W 58,01 (e Lisas (S5ens Lol

0 Laos g cus g 1] sl gl ol (ya Buslg 3ole H5T coosd Jgew 134
;|}@J|gbit.:.g:qv_na_p.3\bl Skl ol JS 5T 4 yan Corias (S5 o5l ggl!
caalycdy o

Ll Jady Jomiy 03 ol oyl e 3lsll ol any Jelaty 13 clIiS
g0 O s T dadds IS S (e iy W3y colgll Ausloy 5800 of Guadl]
celogdl &gl aabyy Al (625 03 s

A oyl ale s b slgell Esli T HLae ¥l o Ll 350 o comy
o2l A o g el Jox g o JI Jalall ad (0 507 cporann]
B &l Jalse H3T Calizes o a5l o Gl g el gow > e @uliadly
Y 0,8 e seall il Calizyg (b Lad¥l ol S

Loloe cglull Al olsall (gound sgu> ping o GlId (o ey
@i L sale g oY i Ldgs Leale 3LV @iy @f Uiy cygacall 441
O A Le Bale (pe 4y zgacall adVI Ll el

N VN A R | P PP P { P ] PUPRN P T PO § PR P
bl Gl eVl Gaes B LgitasDle cudd G| Al



asll alSiuo Eglill
S elsgll B Biske Bale (6T Lo w33 VT e ale By 3431 3y

sy VT3 ke (o oo Ay (51.70,01 e Liags LVl af oyt
LaalLl oligd Mcja.uﬂ).ﬁ)l” Y

54



Sy Aoall Gagli O
YRR 9 gyl

LSt ¢ 09358 9510 9)5IS0N LS o £ 93 s
olall ey IS e ilys o Laes (G
L slla wliidie il Jlga ¥ LT o o
ol 0yl el Lala IV @l Gaad
850 e (g 1B LS Ul ol ang . yiiall
e oy w39l 1050 pall Jie Hlall (e Bl
“Ol3ally (12-050all B LeS jslall pa3yd (e ST
Foe @bl dae le (5500 Lages LgiSdy 114
o
CFCL,  CF,CL, CF,CL-CFCL
freon-11 freon-12 foran-114
3 sl il s 3 l3LE slsll ola 2Ty
6 I niall o A g Jaas slall
S e syl 33T 2 8,50 Jealiad
ilyre 5 asly slseS Jaad LeS 5l
Slye s gf eclaedl Gans Jasd G Jgug Yl
iy Mgy B all wily A 5 pail] oo
Ol JS B Lellentinl
Jsg ¥l ilgue Jloaioal o dol 031 (63509



uasll 0lSiuo Eiglill

Lyl ablail glhal of LS (lSe JS o ol pll oda Laml )
0320595595180V LS oy sl LA ) 605 JalS pue 181y

Al Baeball ol Lall Lelesd slsgll Lo LS Ll oia yaii Leic s
LSyl e LS 0108 (5o puyume 3855 dimg 13 cLlall sl il
7 s glanyl legelsiadl das wie (o) ¥ mlac e 1% LS 18
CAdaall gLl 355 ol yiesls

Sl 2 dusls 3hga T Alacul g LS o8 39 9 LA 03 IS
e s el Jl Ji S5l (e aa Bugadly (Ol el e Buga )
N
ple JS sl I Blad 1 (5505 9551 955ISI1 LS jo 3aS HamSy
ok sl Gle i Le

La B (o paig Llall gl ilids o l3Lal o2 et Lontic
Ghaigdols 45 b Lold i i puadd] o 8 jalall dummudidl 350
0239¥) liSya Lealeer b2 ol aga5s oISl (e Anyiid ol )
il jead e alS)llolia delud iy s ) Lebisady
s Lesd (g LeS (95!

9IS LS pn (e il sl 3 5dan I J9ll e 558 (ad 1By
LeS /30 Aicuin 1975 ale Jie Lga Ll (ads B ciiaid (90,8 9910
293531 SV g gyl g ISy cgaadly S pal - s Joadl (ans plas
SLEDY s s oy cealdy (il pdie S LS, oia Jlesiud
(1982 ale e LS, 2ia

Aa2ls sl 092)S 95518 9550 LS e Jloi¥ @Y gl liag
el dde Gllay e U gl Hle e dagls Jleatioal Lgin (o o551
Sslall of I3 e S5 PEUNIES 29 «(Aquasol) «J gn! STy

50



Slgall wol ¢
Ggiod ehala

gl pal Aads o Bale (93e¥l sShy
155l 840 910 g Lo ol o g las sl e aas I
o= Leie (93931 5S0g - )Y lass 352
@ ddain el G AaaY sla il Gl
‘L'L;‘—J)—'*t‘d)}isj-“;“)'d‘ 01D s A=y
.Qﬂjﬁl 4 Sa u)_m_usiﬂ

392 aaall
0, —_ O + O
u'_\.';u.:si 26> M‘ Jé-u.«u_ & [r\.‘&«.us_ > i «;l‘))

bodd rmeSTalyy (nzeSlegi> 039l s>
0} + 0, — 0
O S 518 yoliatal w‘:;mgb@d
Mo yuaddl (ye 3ysbaall e waid] 390 LaiY|
55 Y Jutias 503 VI (o ¥ oy I Lgie Juans
w;ﬂ\zna..bgtmuu;%a:@mmm\sg}gs
Ldlg Le 5o e g oo Liladl culadall L oy )

57



uasll 0lSiuo Eiglill

Lallola Jlse tra o) ¥ o Glo Giusd Gl Aol @LEISI esn
.3 yadl

ball e 538 ) Liladl gl culids B (939¥1 385 (i (3509
o2o¥ el ) e 1 Bmmeadid] (59 Aa¥ 3aS B350 e 562
S Slas] G sage 03 LS il Gl ey DLV ) (5350 3 Las
Slelee 5 US55 Aad LSS Gaed 3305501 Jalsall
Shaadl glsaT ce sy A o0 Alials By oSyl Gl
Lo s

6791 ale Ay all sluo )Vl Apaasd audll jo,al B sl a3y
o2 oaE S o) AT (22 @3 g pe) el yudl o0 ey ol
@liles 279 0y03 (adl I clld (o5ued /3 o)lada (y9)9Y Al
Ll 2 76 5l aies 33l g Bl Lgy a5 Sl gl Galse]
cadsdl sy

gl (o 1iaskS 15500 ¢ Las)| e elsgl) A5 (T By pall
2 Blati A1 ALl e S OF dand eI g Ll 315 (465 (Y
o S5l 0l a5 ABg Aidall ia e e 13 el5gll
canlelas W oda wie gye¥ ! el )=

Slsll @al (e 0930)S 5)518 9551801 @ljle g oo g il aulST il
c0939¥) Ay et o I

Samy (99391 Sl e g Yl ealST Sl (sl Lot g
Al Lelas=is 0959¥l culinia wlias ) gog ileS Jelii Legin

5)>T 554 u:\_z.u.ST ol
NO + 0O; —_ NO, + (03
<l s 09591 Ol ST A OpmaST

gyl ST el I o ¥ Je il 12 o das DL (e

Al el ) ST g oSV sia as Jelall 1aa Lo Je= b
ALl Sote ecalSY1 os Jad paiows iy ¢ 5T gy susS|

355855801 35l o)yl pias Lo 3,58 8 Bumill il ¥ oll cald L3



098Ul sish 5 +lggll gl 431

(PYCRPSAEA I I PRV IL PN LS I I P RSO PRS-
deld a3 Jalse g el ey o5l aualST (s Bmiialy A
sl ¥lola B g3Vl daids Yo e

gl iy g sl ol yalall 3T s 38 al By i cnls 3
ol 385l (gl s sl 1971 ale |o,80 codBy sl sgll (oS53 B
gl ¥ 0Ty cOsalll B 13T 3 g ] Jumy s lsgll B oL L
e peng | ytasl€ 21 gLyl le ydas Gl el 5T (ya 35U 500 g ]
Jeo sl 8 30 5udg Luyas debiadl B el € 3300 ey (5T 7le 3
O n UAS L Lol gl ilads o el Ly (e 58,01 s Jin ()
Letiplie ie 1 AL 1Syl ot (oa s 3l crm il sl
B! i oo ) mha (e elgall B aeliaw Gl aplSY s 3,
bkl SlS e B9 (55l llama By cilaall B 353l

a3 B oo gyl aalST s (93 )S 9510 95l LS e 5l
A g0 Uy (LA (e € HuB le LS Ll ol . g)Y dau
st @lads L8 sackiall olggll cil)La Lelasig (Aligls 30 ol sl 2
18 g5 ﬁ\-ﬁ-b‘“u-‘-ﬂ LS5 2 (e upaime 3555 g B Lulal
@ y3aslS 7 gl LTy le g el gian¥l dad e (o) lae 0 |iaslS
Jdast! LUl 340

Lz cudinl) 390 A1 8T 5058 55518 9)9lSI iy (ans J= i
ol ddagaidl 5ol al)s pas ddass Ll gadl clagds (B 455210
~0939Y) e clly iy Jelaw

Ogn Loke B we wBy (939 USiias asull Ale alaial cliag
Slae i aus ciand (959U A gall Ll 54350 1980 ale ol il ¥ oIl
250 g Lgcyama B il AL olgs Bl Gl &gl e B yuS
Galg Aaliall Joudl clale (ra S sae Lgayadi B o yiily (L
G Al SLEISI e Tlyia das s o Gle &g dl e 2T
L099Y) A B dagamlll (asil (e )Y mha Glo s

0939¥) Al B ekl Sy O g3l e AL Eigm i) Laidsg
2 Ol ¥ el 13] (Aeslatl ALAN el gl M5 3 716-10 Hlazas

59



uasll 0lSiuo Eiglill

CF,CL, + u—“-“—‘i‘” £ g2 . .
CF,CL° + CL° (R e
STASL
. Cho 4 cro | deelsd!
CF,CL° + O

CL° + (e} -
’ CLO + O S
by
099!

CLO + O L.+ O

(LS pa (o0 Lgbilay Lag 09)S 955189 HsISIN LS L dadmil] jo dllestinl
(23 @) g2 00)

L. B. Callis and) « )l ;150 9 G dISHla ;83 8| cubled) (aed B sy
3305 i SIS s (6 JS5) (24 43 g re) <1981 ale (M. Natarajan
Alee Ity cdos & (1970-1962) 3udl 2 (3959Y) dueS B Aauals
T @3 1979 ale s cnmmasSY (e dingS3g 3Ll 1o GISE o ol 31
1980 ale Al i padil) B (939! Aiis 3083

321 2 03,8 AT B HLe A 5L o Ol Ll ()l 6 09
Al o2y placad A2 sl wiliids 351y A y3 2 e Jond
o e Bl Ayl ot A (50,SI) seeiST A poliaial 2
AL Mg cLadall o) bl 5390 5305 e e Ly alls Lo o 31
S e G (g3 S Jaes (0

2ST B g2 2 G9d9¥1 @ld (6 JSa) o omall sl cng
0503 2T 305 dadli | e 3135 ASa ey (S5 laz ¢y 50,1
oda 38,5 aly) e ST S 1339 (050)S gyl 95l LS e

60



U9JsUl sisb S +lggll gl 431

L |T~—L A -
\_/ . \'\:-:r.'

N
1958 1962 1966 1970 1972 228 F 8
& 2 & & g

(6) Jsa
Of dasDlag (1978 ale N1 1958 ale ¢ra 3,201 3 Liadl gandl culids B (939¥1 3485 i
Al o 1350 8T g & 1970 ale 1962 ale ¢ra (1939¥1 dpeS B 3ol lia
Sl ey asSIll
cod g 32 ST ST S sy B gyg¥l S il =
203205 93512 9IS LS a9 (50)SI daesST 3B e IS 3529 2 09353 ot IS =
20908 55512 95501 LS e 3939 B (9)e3 i IS =
(24 03 g2 00) - Laas g (5058 9518 9)9ISIN LS e 929 B (9390 s IS =

RGN PENSNY

British Antarctic) de gamma (o oLl (e M5 L3 1985 ale 39
olwlall pan ool &l Gigmd llay )l Galoeald dayldl (survey
oLb gl Al B il Al GALL] g0 (33331 Haids e
caabkld o.’.\.mg"ﬁ@.ui\ Ll sa9.ale dSQ.nﬁjlsT).g.&g'A(HalleyBay)

c_x).a) «(Nature) d=a I Z\J\.‘.Ug‘_o' de gl ola Cugomy cuyih uBy
OBl SIS ugind CAall 358 (193991 3ueS 0T (s Leiag (25 3,
2 ST iple IS (e 1gi8T JiloT o (1985-1979) 3 mall M5 yalls JSCay
ISl g9 - (0939 Y! i el e Laud Loy L a1 s
5 o st 93 Lasle oo 0 51 (7 JS2) M1 i
ale > 1970 ale dia |yats OIS Glill o2 3 (939¥| ki O
. 1984

e JS Gl sla 352 939Vl wlids Lo as il 12 aST a3y
sbnall &a clale cya (Kruger and Stolars«ky) «‘:,S_‘.u)}@:‘_uj 295

6l



uasll 0lSiuo Eiglill

300

(O3ea93) ST G959Y

200

1960 1970 1980

(7) Js
ale e Bull B Lisgias 1960 ale M (3939¥) B abill g (25 035 a2 po) ke sy
celggdl dgae 58 959V AeS Luasd LB et oli® Bug (gewgdly - 1984 L 1970
gl olg (natigll (e @lle ) ey

oeball yoall Leagill Gl Hguall Gans Gayls e (NASA) &S5 ¥l
Qﬁjﬁ%&\ﬂlfa&i»u&.‘dl C_ali)._d\o.ub(NimbusJ) «7 = L gasdy
) > 4) «(TOMS) (J! yai311g (Total Ozone Mapping System) « L“,.\SJ |
(26
S99 e (1984 ale 109u8T LB lBT LAl sunll ol cds udy
ois ciyglag ngindl Cladll dakata (352 (9)9Yl (el ALIE 30eS
oiigs da oy LS aEB I3 e cmmadiall 35081 ()5l Bsle 2akail
A(8 USa) puanT (sl yuall s B 5gls (1939¥1 (e Jle 58,5 Aalail
e liall el Alarul g 3akaill oia (ud ysuo Lolaill 3ale] dic
ST s e JalS alas 1591 saall Lol sy 5721985 ale g7 3

62



U9JsUl sisb S +lggll gl 431

kel alall e B 13 dulasll A5l 358 (y939Y) 58,3

Aladl OMa siadl o all 35 sl Als Aal y3 el By
Bu.ub..ﬂ‘ D.LAU.AL;_}.Jj 5(27 f\é) Ex).n) L(|958_|957) gjﬁ-u‘ gz_i).:tﬁ}:l.‘:n_”
SV (e el gl das 353 Lilall gondl culiids B (y6S 0939Y) O
B2 AN hﬁ;l:u uj_Lu.;S;Y‘ Ql_;u“)_s o Jm:d AAJSS (Gt LS
QL;u*)_‘:u Aot Qb..\_” ERV. o D (QI‘ 5y~ Qb_} dl Z‘:MJ‘
NRTSTRL P LIS Sy

£y sl Aalaie ) 0939¥1 18 Buslall Lgsy90 B 7Ly Jasig
A 09ds¥! s ol Lewtie Lidadl sadl il 3 (93s¥1 duess Lgud

(8) Jsa

d,.U'a_U ;}q-.” Jgso LJ::.Q:\j EL“uj.na..” a:u.Ia.E.H BJLE.U “7'U“W’>LJLM‘ ).A.EJ‘ Lglast! 5ygo
~0959¥! B Audazll 3,101 (350

b3



uasll 0lSiuo Eiglill

bl ol b Ll die (5S0 Le

Ldaall Aata il (350 Sgear uladll Sl oo L] Jund B Lo
352 Liladl gl culiils B (393931 (585 ante cll Gle iy o]
chadll e B A edid) Aad¥) Glad kil oia

Llaill 350 sl culiaids o Mol 392511 09391 OF A s 59
o2 Ol Jo dusdadl daall 13 )0e B saseiy ¥ A giand | Adasl]
2 03855 Ty o yd A ybas (a3l g e i (939¥! il
/ i o 4l Aagd JBT M) 58500 12 s i ccBl g s Olaail]
sple JS G Jsb

syl O g Ll (e 95 iy OF1 i 1S 50 5001 1200
A e libaiol bl 1 093931 3853 0 il 10a gyad Lealas]
Jia oL ol (e Al sty culylatly sl caliads gl
&> =) «(Solomon) «(yga 8l gun (3o JS Lo al® | U DGR PRUIPEA e
S 039 (29 03 2 ) «Legiglany (Mc Elory) (g9 ISker (28 o3,
Jole @al GIS ((yg3¥ Aaids yranl B Ol i) LS5 e wgie
SliSyn paro eloell &islS e w005 U1 (CLO) wliln s 5o Lgd
F 0925 9)5129,5181

(30 03 x> ya) aiglacg (Callis) urIlS) Jio oy slele clling
e ool VT G d51 (g0 (NASA) digl sl iy &gy < 50
2 099¥) 3850 (e IIBYN B s al dgagdall GLe¥) o
el dolid a1y LelSa ¢ puadall 051301 doliitl Jia  gmell Lladl el datl
Jaiy udwgill wlids 3 Lo guad (NO) o 9] ST 385 015
Yo 0193531 gs dmyg cadll Sl 3y o LAT Cdaall 1) SV o
~onemaST oy

Cdadll 358 (y939¥ 58,5 B panill (o (3l s (e Ll
3 OLusd¥l Jad e Bue Lol Gl o1 s Gleal 1 35a3 asinnd!
cLiadll Tia 4o 8,050 (1986 Lusle LB saife dday cilia 3ae cuald
(NOAA) cillaisdfg gl bl yd a:m;};\ 3,1391 Lia g ((NASA) 80 5Vl
alelindl sl5ly (National Oceanographic of Atmospheric Administration

o1



098Ul sish 5 +lggll gl 431

. Chemical Manufacturers Association (CMA )51 S|

Jroe Bye Jg¥ 1o 1380y a35l 18 B gy Buiae ciBsl Ay
e Ay sl il (939 ASiie i ale bl e @laia

Mc) (93590 Slay dazma o cbighly SM] Jaall das clacnd S8y
x| dazlly (Amundsen Scott) « g8 Ogudigaly ddasa (yag ((Murdo
AIAS Akl oia (b Lball sonll @lida o5 093e¥1 52865 ol
(NSF) 3umil] LY 1L aslall Zla¥l Lwesbl Al 3)50s comnin
09 i ygia daals (40 Aol cilues e National Science Foundation
Blio (am 38)5 ulal (NOAA) callaidl g gl Al yud 2la¥| 3,05Y)
NO ¢y gl aealSTg <0, 0y339¥1 ilisin + Jiie Slinyad] (e Zuolsn
: Jie inlan V1 s 58,3 Lolid) G189 (CLO e 35S0 uealSTs (NO,
Al gl (e Iy 52 g HCL il )5l g 506!l e 9 (HNO; ol e
glasll dabaill Bsb gl ilaidls B gd W3 A

ol cuaByg WSy JLyTige o Algs 14 Conainl 1987 yatens 16 2y
Jlonical @alaind 1989 iy Jof o Jsadll 3200 28La1 JsS559,0 Jodl
Ui <35k 13)oiel ZBLEV olkn il ccogs ¥ Aaide S 5555 Ll 35l
0935Y) Lo TLesd 1985 ale b e G

ol (33531 Ao 03 A s Aalel] il (on S il 3
039393 A uludy 1988 ol B A 8 35U e Lax calid (13
el il Jsomg dupedl Jlad o sl b

Bagandl Loty el o 1987 ale 2S5y al Aeben cald cllis
Airborne Antarctic Ozone (AAOE) «dyg it dctaall A5t ill (yg39Y
delendlolia (B il o g gg ol 23V e B &y <y s Experiment
g e 8 y0ls Lealus] rdeaanll 53e> Y1 (e B0 (A pemme ol
£55 oo 29 (BR2) 3,5l (5,331« |,5eslS 12 gLyl e plas (DCS)
Ao a5 caldy adle eilelany) le yudas I (LL2) @l )5l
Lt capionll cadail] Zalaie (353 il skl (pe 14000 5 Blaity
cealdy Lgeus 3alaill 35 yiasL 70000 g dulaiis Al 3,5Uall el
g yul) ealSTg el 5Lmag ¢ 939¥1 (o IS 34853 (uluds A Lol olus

b3



uasll 0lSiuo Eiglill

Sl 98l 3855 AL ALY (50,8 95518 9)5ISIN LS g Ol g ¢ 55181
bl ol Lo Ldadl gt culads L8 as g3 u® Sl slesYlg g2V
SLAT 3 40 ot e Leandl o2 Lgale culias 301 il Julos i g
Adadl) Aaaill gl g Sl 3 Lelaiia (3939¥1 585 05Su ulad!] Jull
CLO sl S e Al 31035 Loy bo as ] ALLB ()55 diad (ST g
(9 IS Ligin Ligad!

1.20 C)ﬁ}ﬁy‘

. Ca AT 250 4.
4 36 4 & \ - %
B N K 4 K
b 0 % %, 084 N Las Y

43 - Iy _

\ ; ER "
:33\ L6 ;; :i‘ 0.48 : 125 qa
3 v 3
9 209 7
2 08 3 2 075 %2y

Ry 3
0 0 0.25
64 66 68 70

st S

edadt Hleid!

(9) Jsa
LaT - g Liganil LalSclo €5 alajn Leig Fnsiond) Aataill Jlads o Julll LT 93931 @by
Ligia Ligadl LIS 093531 58,5 Jaaa 5Ll

Moald el 093931 34855 0584 ¢ ouladll 5Lgill £LBT (uSall daizmys
gl Liganil LalS 58,001 s Jang uladll Julll (8 038 )5 (e

Llaall Aataill B0 (939! i O gl oia 5L (e o
T a3 4y 1986 ale 8 dule IS Los L ging 8T muiol uB A ginn!
oyl il s dalate B LE8YI lamiYL

e oStan Lo gl 5550 0939¥1 dead (laseil o el cliag
Lalad o polaziVl 10 g (o ¥l o (e 1ya 58 20-12 gL
e Liall a1ty 33,1501 ululia e

Compal 43 agind| Cudadll Aalaie B2 09s¥! A OF Y el 13y
c02¥ e 31 Bl Ll dagad | (93s ¥ e i Ayglose

bb



098Ul sish 5 +lggll gl 431

3133 (CLO) 5lSI1 S e 38,3 o1 Aualall cliinddl o2ia cdan Y By
National (NOZE)(ala¥! (195931 Ehap cdas ¥ LeS Lilall gl culials o
43 (CLO) drwad O (9090 Hlay Adae s 5 daxdll Ozone Expedition
o5 s (5 Lgandd Bl o2gd G L e 1987 ale s 1,88 sl
rpiadl Cdazll o Ll sl cilads b Galeadl alall

Leceall Il @al pe sl 5o (CLO) HslSII .8 ya 0T OV aiiall (yag
LSy alinya Had (e CEHU s (5Sg (0939¥! wlinya S
S g el ggdl G2 asn JS Oled¥! Lgallay Sl (9,8 95510 9510
LS 0939V Aad pRds i e (9 JSLE) (Gabadl imill (e oMoy
52l 3 (CLO) 3855 ad alayy g2l cdgll o aladll L]

aligll (e Ao game Jlael e )85 Jol 1988 (uyle B il a3y
0939Y1 CaBge dalia @339 «(Ozone Trend Panel) @euly <@ pa3 lewcu 3l g
3515919 ((NASA) 35S0 ya¥! s Liadll Zia Ao gamll ol @aig Ll
(FAA) 2ol ol ;. dall 5,515] 9 ((NOAA) cullasmdl g ol g V1 dcul s ddal)
United (UNEP) &Lt 3uend | ;uiil @AU ) » 9 «Federal Aviation Administration
. Nations Environmental Program

352 gl i B (939¥) Apad O Ao gaanll 02a )55 (e (g
23T @3 ulid JoT e 1985 ale o i€ cdd 1B gimndl dadll Adkaia
1978 ale Jis Lgeds Aalaill B 95930

o S Lae Jaad 3,58 Bulle alis el of sl cus e
Lo wlinggll oda () ey Adast! Lol I Jsosll s ASEL
O (GRID) Lajsliasg Ldgudl cilaglacll sacls culdl Sl @aV!
(90 B 3S1 e B Ll i 639 ((UNEP) 2l 3uill @a¥l sl o
Londly ALl silaglall s )1 3808 e 55lue a9 «H9lig o g
Gy 38y by ibesSa (o Lgdla’ il culgand! (ST Loy 93
Layue g

Lo Mg 0 @hhlag s 3,580 g pill ol))g duwdy comial 13y
Lise 0 5,00 10 @B aBy (¥ B 381,00 LS Lagly 138 e
Jsaallg (JLai¥lg cm 31 55ga T (v 580 393 ol gia (J1adyh

o7



uasll 0lSiuo Eiglill

10 @ sding . 3¥ 93 Ogale |4 dzmy gyl dagSondl dd s 59 19,580
el pidll g Eeedly Aol ilaglall pazmy (63 V1 &M 381,10 Jia 38,11
cilaglang ddleddl dulasll Aalaill e cilaglall aams agaie LeS (dugant]
~0939¥ Aads LBy LAl B ety H5Ty cslill 3ok e

550 0 1989 (L) udo sl gl B 4193 48 slale patnl uBy
AP VN E EUR PV A PRITS W B INV-RH ([ LI RES TP
c099Y! Al yats (e LaS 1B Ul 1M Al

laa 8 dalall de gamdl Gl y (Ol js OL2 Ol 580 7y 1By
O JST daitly o 12601 el slael e aul e las lia ol pa35
Bl 25 ydilie jud 38 play 55 0939¥ G2 Gadill (Y clldy (oLl
212501 ZLS) S adi (6T Oy ASenad| 39,301 B9 Juolmall 2 bl
Osdiegs (a2 ool sl o Lo guad Lo 1580 55500 Aldss 3 s ol
12 edlll @Iladl (g 2 delandl e Jadlly Silas Sl bl 3
(3331 53 g L1 ylalies (e (939¥ () duny 13 Lo ] AaLs¥L
Ol jews LaLio ¥ (o Bl 108 ey 03 Lag  pmdl olis (S 5ena ¢ L5515
RRVPS |

b8



amasall facd)

SUSYI il Toas 3 yalls Acaasl lasYl
i ) ¥ (ya 1S s (0T ms aL Y1 o308
o dbaedl ) yolic

a3 Liia gl Hlaa¥l oia Hegls o gang
Ol Crumiia o Buelial) 3,580 Byl conlio
i o2 Ul ola HS5 sl u3s (ydie aulil]
Sp9p e 1972 ale (Sl AlieS 48
[EWS a9 (Robert Angus Smith) «tecs oy
s as dayyg dmiin 600 Nlom 8y p 3l
slaylly Ol s 63 pe J9¥ ¢ il ! ALaSI
dgas 8 mlall 3 loe (ye ;‘j.g.” o? :mLmlU
) A gemd) s g bl e dils
Glblidl Lle Aaslaal) jlas¥l ol B cdas !
Al s Aatl

Ssboy opEdl 1aa Aeal I usl dihy ol
Gl ageliall 38l el i Gladdl Llg) 2
o losie Lasd il il AdLadl oyl
Jsmamld Joyidl oy eomdll Jia 253501 ¢l530
(IS ol g WV a ity )yt A8l e
Js>9 Oadl 3so sandl &gl sul3s ) sl Gl
c sl ellamag de liall 3bLL

69



uasll 0lSiuo Eiglill

AL algel i V) UVl oia 3yshad ) o pdll paind | iy @
Svante) (9l coldin e (1967 ple (gguelle das W Lauie ¢l
Bllis pass 352 dadlacs U1 HUae¥ (7 2,30 slele (e 3o ((Oden
3l e L gan A 035 s

el LI olgd e g HUas¥l o o @lladl 1is oy a3y
las dig coadl B aga sl s U 5l B piliall 3l (e vela U
Calima 83 yaull LaylT g decaasd] HUaedl ol 35k ] @Il
¥l el Hla eVl ola e 3Ty 55 ol Aundall A%l junlic
c@apdall s A5LSI LtV Gy el y!

s Y1 o Le el Uaedl T (ygotias (e i (S i3
SIS Je eI Lod (30 Y 1 Agadall ol gall Gy
O S B U1 9T STyl (s e Lln T 3005 3 1 Ataas|
-l gl clilatl Lilay i e 5 gf ccnbiladl 351

e o Aaedall Jalgadl ola Jie of Lol HIaill Liads LT g1y
O it a3 @b 35y g Ol Y1 pans B 55T 0B (S| dle (ansl)
OSd9 cage IS Al LSS sbaa T Julowis o985 LyiSlly Y o
e 1 03l 10 G V1 sty I LSy 5l @ el 5laaYl
NUSE-L B RV - JUINERNUNE S . AU R P VIO T

02583 B a1 el O el Floma gy W Ly (Ll 0 B
ol Aaseiall deliall 381,005 goall cillama o8 dunemtl HLacdl
(209 298501 (e At iliaS By Glg (Jgl (e puS (B 0
ST A e Bpnasl @l3al e ALe ileaSs Luasa < l54!1
<029 ill agalSTy cona 50l A 1S 9 ST

OY g lgie oy Sl L Gle el ol 50 puaiay Vg
Al Bl Lglad stias clllng 3 0l (e w3l ol Jasd Lyl
s ey M Huuall e sadl S50 bl

SUae¥1 Lgw 005S58 Gl A ylall (e il g 3,80 wilia wags Vg
ey SI e Bygimd 31 o adies oS35 g ool elsgll B Apcaasn]
3529 o2 ol 5edl CrmenST e Jelah cog S aeaST 3 5Le Lganly

70



saozll jlhoUl

D0 5T ST I S el e 3ysbiall il 33 0
Iy day sy U eSO ST Il @ly oy ey ST aplST
e s s Lish Linan land 3201 5 35l LUl s
el S

i85 303 Ee Ll elsall 3 Lalas (68301 0yl Qe 2y
) Y Ol (e oyl alis

SO, + 1/2 O, — SO; + HO — H.SO4
oS3 onST A6 ST oSO aaST el sla GLin S e

03 ) Agslall slsll (e g el 12 313y e e iy uBy
By i Sy Ut oda b ming aladd) s Jis clsgll B xS
aLaitt @b, € el

O ¢ Hlaa¥l dogaind dim s Ilis s g3 Wy Lol 52l ()55 ey
claells nlas glige joladll el S $iloag el , S aes 313,
3 el (63 Caad Clis L le ol pebayg (SL

618 (ya IS Gl Ll eVl dogacal driulin (g tall ol Lonic
oo plan Gle dae daziady all sle B G928 FEBAN g cilegeunt!

el e By (et 3135 ol 3 | i gondl sSs Lo
o2 Y o 9SS Gl il yslo Ualizea aug

SHaa¥1 g8 B ey ST aealST e )] ST g
S5l @llaza 2 353511 Blyan] (e cn 9l salST Ladiy Auiaes]]
L G YT e e liall il

352 Aaa¥ly gl o ST 3529 B O g )il alST g
loa aog byl (e @by By )3T 653 (e ] Ay endi]
i3SI e S sUas¥l olis e J3ng oSLaudl 154l Lilas (el
caesd! HUae¥ LSa

ST dd o g)aagd) Ol 3853 0580 Lectie Luaes slall els g
el B o gyl sl 148,53 (e

71



uasll 0lSiuo Eiglill

Logan o il e g)gdl @@L oy Lo claladl aution
120m 315 130817 L g uta!l 43y 00550 Jalail] s LiLs . Lingts o Ll
e Ligld Jolondl oIS I (ra 38T 919 97 8 rrold clih (o @3]
casesgeall cilisnyS Jslma 5T AuglSI I3guall Jolona

e J31 915 516 mainla 7 cye Jlmall i gyosll €3,01 3 13] La
9T oseddl pae ol iploledall juac :fis Lusax Jsldl GlS <l
(10 JS5)

o e dadid Laodie g8 & BT dpiaest) HUas¥l olglg
selad LT LeS Lgtalay Ay lall 3,2l eilisSa ams ps Jelams (o,
szl e S el Gle GUAS

Linysl oo Alledall Glalitl Gl dazess L3l HUae¥l Lo yen 3Ly
Juad B9 4,5-4 s S gygll Lead) jlo 0E8 S oo 3,3l
JS 2 i jSI1 s (e @l pomide 100 g Jalay Lo 589 3 ) Ll
el e

Jie iyl ¥ e el HUasdl ol dadis Losie
O 1S 1503 0l Ll cLiadyd B b Aagadl oY1 (s
$3559 Ol olue I Loas dleais 20yl B 352 ol 2SI junic
Leilis ,all B o Eygus Lgdg oo sl sl Bue Eigus ] duleall ol
Olisd OF A 8LVl HLeY olus B aguallSI 58,5 8 53,100 3303
9 e Loty Brnasdl jlae¥l olie 5 dalgll cal3Lall ola (aa
e te g mpeealipndly msecal ISI1 sl L0 ol Afial cyay . calsLisl
Les aliLall joia gye oy Auagandl oldl ) Uaedl olie Lolasi 3l
(Bl @) g2 pe) Lea il e Mayg (Jrolnll Bas (e iy

Lyl @y oY e dpiaasdl jlaa¥loias dad s Lenicg
il Al 355 2 Nadlidg gl g duseadl J9 B LeS dail o)
(Bl @) g2 p) bl A gan (10 p2)59 Hiall ols (e

A5 aSU BU ol (o 5o 5l ¥ ] dunes! 5lasdl (00555
e By iyl oA A e (e 105 g sl ALAEL oyl
4By . LSS (o el Il oda 3 Le IS e 531301 A pamdl 030

72



saozll jlhoUl

Lsiltl o .

Jolail! Sl

ESRRAT

Lol p slne] — e—
(1979) ) uiS slasi ——f

—
—

(1980) ¢ usloi! sl Hllaai
(1974) oSl Hlaai

(1979) iig yall Ligs ya sllaa]  =—bt

N p—

(10) Jsa
255 e Gl (an Gle edaBlus il jUaedl disgas 3o 9T a9yl 02,00 Ol
(32 8 o p) g yall Rcmsall ol 81 seudl s Lyl e JS el aLal

73

S— a:@lSJl ‘J}AA.H dﬁ.\zﬂ

PO PPN  FUN T PYp
S—— QL@}” @
Oy uals (1800)

G—

— a3l s (1800)

e cblobad| e

o Jadl
S (y 50 | yine

—— ] e

kel iy 5ugll paes



uasll 0lSiuo Eiglill

Lewle daBloass Sl 3ugy9¥1 5LeV (any 8 3 ,alall oia fie das ol
(Tovdal) «J1as 53 yg5 <l Alial (rag . 5590 S Autnamtl HlasYl
g 2 ad] Ggaledl ol 3y el 108 Hgudl 1By g ills
dazed Gl Anaesdl HUae¥l A i gl el 405 cale IS (e (e
ool 4id v 55 Vg saladl o 00,0 Vil ysmga 1 ale JSaile
g sl

sl cpsliall Led uaSs Sl AueLuall GLLL Sle &gl yanz Yy
das I gl 1o Sy ccdhanl gl Jilugs g oISl A3l Gl Sle
Lobad aljaill Blolill i g cliaandl day p 31 G L (e 508 ) el 03
sl Leule dadis of cdunesd! Hlas¥l Led] cling 1 Ol seall 2
NEAPES YRR IAY

0382 s eplaadl Gle Walate 585 ¥ sliall Hlall o (e el e
ST AL 5L G Oligd e Ol V) Q2T B 3 gasell Mike
Le 0T W1 5,6 o plall 1agl i gyauell @01l A3y caid (99 S
s ol e S gyuell Lgay Jay U1 Hlaed) Gl o Lis suass
Sllacly 4,5 L gan A yag Ll Sle dagias Sl Uaa¥l el
cdaii Sl el 972,55 I Bl Juad Lgiss gas A a9 1aabiSial
CalS s Ly 1,5 g gam By IS5 1979 ale syl Ly 3
ALt alyyladl o Jesidl ailylad! s dis slUae¥l ol
(10 JS&)

fas e L Caattl S8 el ymeme I e 538 s gas cusly A3y
il s 8 5om3 1930 ale Loy OIS 5355 B 07 13 ALl (yag o0y
109 o= ] 1974 ale o ol jumm i 008 sue Juo g9 5 e Lo Ja5
(33 03 g ) iz

TR JEN S N PYE R PRV ENE- ¢ YO | PRV JV-
Bagadl B9yl oia e @B ) pdaieas @f S BLA) i g« lace¥ (yag
g1 (aas VI Apia el il e 1 000gs B @y clag Lgale T Jslio
c il dacsll 530 aglas o e laial U1 @l ylaall

2 el HLa ¥ 581 aglas o @l umdl e pllatal a3y

71



saozll jlhoUl

9o Gle gyimd calS @l sl s Gan Olad OY iy diyas 39
olres Blaia Vg Apmestl Hlaa¥l dlslas B 5V aa Lt (IS Lslo
CAlslaie Al L3 el olia

o a3 ) eS| el 3550 ¥ 020 (5T ol (g
Laalplai Ve coly dlgalis dnges cisly dunastl HlaeadU
I PER PN

ol (e Lgalis cdgod gligl Aalaia B3y all g Sling
2 kel bae WIlia IS Hlae¥ o2 o duiaes ol Il Aslatia
JS Leddl paler 0 2925 21 gl o (o Lalal s LiddsSiulagd
"y,

gLatl e 31 il gl oy (e 720 Al o oyt 1S
g Al Gl Lgalis s gon

oz A5 g ladl sl e Brcaasdl HUas¥l sl cadgn Yy
B il LT aaliiy ol e 5331 Sl ) 5 a1 e s
GLaa Yl LI Hledil cre Ligio o pcuied Lo yaiid 3 yallall sda oo
Lo A A8Lo¥h ¥ es (ygule 800 gom iy Apn ol jlas¥l 0ds o
O9le 600 o iy Lgtiaud Huis il (a1 dgely30l Juolad | (e caly
pladl G 5¥s

das o8 058 oyl olue 2 Lumest HUac¥l 555 LYl aes 29
Coyasg il LYl Guiwgdliols 1Y s bl aoi slus o
b gomla IS0 Lgiis gan caly 43 ((Quabbin Reservoir) «(nal oS (5l 350 @by
caladl e Algls B dpnasd! HUae¥l o gl A

oAy obdl @lgid (e JST b ducnestl oLl o cod 1By
olon 2 polio 1 B sl LeS (o331 g Alatl] Aduall @lall
Aalall Bl e 1 |ylas Jias Las ool 3l 12 cye 3353 L1 oyl

AL AN s (0 88 A 1] ) dmasdl 5 Laa¥l (5559
sl 3Lt olia Alial fag .l yme I olus L) Lgas Lglamds Ayl cye
LSS ) pinll (e oS e o9 cauiasl¥ g (35319« polio I
Lgalund B (a3l 59 gzt LY ol ol B (iad 3l 4]

75



uasll 0lSiuo Eiglill

L@J}.&Sdﬁuimébu‘ad.hua.uuﬂ)}daﬂ .S‘J.C.TCJ.\BJB&

4.«J.q>~j 54.3.«.” e’a.‘.u (e 4.5@&:4‘ )UA.AY‘ AL_.LA EWEJEN ‘:;_U‘ “s}#A}J}“
T

o2 3uaaliue Sy 0ol LI Anasd! HUasS 3 Leall B iy
sl pan cadi das My (il 40 . 2gy9¥! @uslsall (o 158 B Y
o2 oyl Sy el waldy LeS il Yty Luagi€y (il 750
2 JSTI Gae iy 130 (1765 ale B coadl Ll (s el LS
Sl Yoia o Je i) 3 ALelS L gy goed & yuand| Laysloes | ann
Sl ol Lagy Jaomdl ity S g oS3 ST 35 32 g
o on Bl e daiess i) Acaasdl lasdl ] 2L YL gl
Al jlae¥l ol e JSLall of Gl Bles Sey By 3 Y
LY 9Tyl Alas Conaat ST e MUl (o B 1530 Leilay
SUaa¥loia e e ol s dl o

oyl nns olis Aslas o ol alaial slalall (s Jsl a3
ole pusdl |Mu_4 33y e ey Anamtl HUasd (o 3l
Ay bl olis sty Leila )T JSo Caglad 2unls (3553 cra sl by
)l e J—:—?J‘ Bymmann Or35 Lotic (35051311 alady L |l
L gem Aslal Lgsy U3 Arcaan

oyl Bs g 33l S s Jomd Lulliie Lysleal 25 pall o 423 Y
Sl agandl e s callats LW cllsg cnesd! Hlae¥l il
(lslall oda (il s Sl ol dl ok oye YT sl 1 ) LWLy
iy ¥ il Al B 5y B Al 3 lall o3 o LeS
Asla slue LI Sl yummadl slie Jomiig Jlsull

429, Ml&f‘j bﬁ)}‘u.\LW‘JUAAY‘ o).AUa S8y }]3
DMO.ADL!LLI.L.O U_\_.Ajlﬁ ‘U.u_ﬁj.‘.uﬂ J\a;‘é” :d.m L;):-Y‘ A)L_J‘ ua.a__' T_u
laadl

53 e L £L) o Alexicd) 3535l ¢l 53T gsiod Lo Bale
Crdle Jlasiea¥ bty (030l 73 1501 Jamny 43 S o i

76



saozll jlhoUl

iyaB 4B 5y SOl e Liall Joall B ale JS 553501 138 (e LY
Ligyal o e Liaall Blalitl Lgallas all oy iSI1 eesST 3 512 S
o el oka 5B L cale JS OLYI (e Ligala 50 sl clsgll 2
o S gy QUL (e Lisale 40 somis Lo g il ol ¥l ol g
Of s (Lo li] (e cond LT 025 Anead| Hlae¥l o2 (e Jgll
i |y g cdygaadly g pilly cJailidg Lowaddl s fis 39yl Yoa
T ¥9s O o e o Leais ¥ oSO ol Alazes |lasd
Gl o Lollay g L g ol pailadly claidgas ISualyy (LOUT . s
e 3 HUasY ol Led! jauad

Tl G2l B S o) ST1 (e o 250000 o= T Huall (e
OLLYI (50 60000 52 ¢ Lga L] (po HLL Y (10 30000 g Lgin 1974 ale
NESESIENTITT [P PRV RO (W PRI TNV IS IR (NPT P PeN

38yl g Al Joudl o 2l J gl O s ol 20g1
a3 Gl Anend | Uae¥ (e aell Loyl U9 O glal sl o !
NPRU R EETREN ]

Lead] 5o ol o Ll 3wl ¥ 01 2 oSl o
oo Y1 e 5y ale IS Lol i e daBls il daasd! jlasdl
19 (e Lgia 750 s b b gule 12 gty jLae¥l ol Lelasi Sl
sl LYl glasgl

JS (35 Bl Lyl ol dlgis g sl 128 Gy clalall uni pue a3y
Glblis e ghy bl mals (o Tus sasil] LYl 10 (pe
O MLa LeS Lgdayls 0 Loae Jaiy (&S ya¥l 55Lal oyt g dary
Slasi 2ia le a¥1 4lg o dabloa el Ly Autnastl l3L]
o2 Cadl Ly syl dlgdy iy dadig BoniSI) ool ),V 398 dicaes
) el B A i asle Fpdl Bl

B AP P U DI Y NS I | S | IS TN - -P)
ol s g Cain B 893 (555059 M5 canctin] 038 1agly cnanl|
dgadl e doioe Jis Jaudl o0ia JS dud caigad BLE] by (1979
Sl S el el gt g ls dnlieyg ccug il 3y alls Lo 3,lacull

77



uasll 0lSiuo Eiglill

el
by ugas 35k e condl zaos Joull ola Ciagad aBs
o0 Leagy el (g1 o pSO1 aesST A HLE 4aS (o aoeld 2
SLSSU anT 5o 301 1a Lol 35350 ¢ 1537 Caliea 3l o] omah sl
LOlSe JS B el HUaadU A I
o (1980 ale Sy sl ¥ slly 1S (e JS cardy IS

eIl HUa el Acclly e liall Logiliie (pe daa0ll

Arcaesdl Hae¥l s Jle 5yl Sals 5T ¥ glea clling
ol Gsalall Juaatt ¥ glom s Ilin (6520 Bumnll LYl i
Coioey (1970 ale jaluall (Clean Air Act) <lggll daliad e dlaslatly
Lisicw el 531 0 Baeluatll (5,80 aaasT S HLe 2aS (aas Sy
e I Lyl el @i o Gle QLY e cadbe 5 ydie I ades
ol g

oandl Ty aaa ASEL ol Jad A yill ol | BY| (aay ad 4By
esST I 3L B (Sas s pibiall e gLl 3ol o,Say 45
sl 358y planyl Gle oS!

g 1970 ale dusill LY ells 1S e JS B (1M1 g 25T a2y
co2Y) o 352 Laa® 1250 g o3|l ol ey plat )|

Lo JSg cipinastl Hlae¥l cilieS (ads 23,84l ol i olg
Al Ain el @l oy Ll plas, ¥l daals o lall ola dilas
G52 Al slae¥l dogan Il el Sl gl 2 Glel Blblia
B (63 e Ty YIST 3 lie

el oda (ya (alieill dola 5yg o Slia T slaladl o 438 6 109
0555 4B Lidg el sgll o Fueliall aslall cilile 33Us| Jid Lpcaasll
o2 1 (T Oy AUSCall o Jomy L oy il CaBgn B a5l
Sl Egas Mg clajlas Jlaatioal L) (g5 Buwlid] Jolontl @i
cam Legd Leadle S ¥ 3

oo 231 B A e 108 Ll deliall Jla ) Qo guwy

78



saozll jlhoUl

O oalm= Ul 0T Oapm @y (LAl 1ia B Leual) il 3Ny Joltl
zhml el Azl e liall asladl @l3le (e Lcaasd| cl3Lad
oIS pdy AL Gl g clladl sia (olaiel dwls Juud
Olaa¥l gy (350 439 e byl (e My Ly Livall @lilesl|
ZLoYl Gaas I eada 4By (onSlgrall JalS Lle MLa Mo gy
LU Y Babiy,

S e dge il asladl al3le 460 o deluall Jlay (e Hudg
Y gl audbe ol a9 sl LY ol | g giun le (dcagst
o2 135 U 3 yhall eleliall Gasd Aslaidl de)l eIy Covw 139
ol Yol Ciye g dag

o3 s (rag - &gl U fay Ale alatal Ll clligh clis aag
ralaia¥l 10 dliel (rag cducaasdl Hlaa¥l e AL HL YT JSLAL
Laeiad il deseiall calslaie Wl cllig ¥l dia Lgtius Sl 3sgandl ety
US se e il Lol &gl e je <Y dueliall Joud)
Y gl e Ligule piie A0kad sasil) bW ll caoatic | aBg. 5las¥l ol
oia 3yslas e Julaill 1983 ale <l ;¥ gudl oo Ligla 22 9, 1982 ale
obad¥l Ao Lle g ) Lo Acaesdl LaaY

79






Sasudal) paliall i gladl

oo Glua] B Jalgadl (e 8S o yndy
Jalsall ola (ansg - Ly Anad | 32l o sl
Sl fis cLgud LU (I3 Y Baids Jalse
alaS 3y Lall el (o g 1557 Lgia 38005 !
il sl sall Jiog caasmily slayll (e Badein
aliiy (Jlaydl e Aile @il Lgas Joi 13
b 3T Jalse Lgiag i Juolonlly cile )1
031l UMY o dadall pe LYl Lgud
: Jie Baliinll Bl yusbie on @A aglall
ey dly Dyl s yg e e sgodl Aal3)
O (39S Ay gl s Ly a3 cllis
2 AL a8 Saga> e (o g il lST
G paas 3529 oy 9l e | ]
s 2 sl5ll o il ylasl a1 Ll
LopiSl g 1637 (nay 39 Azl o Aias
slal pand e clagdl of <L B @l
CiMind s (il Ao T el gl ol ¢ ygulall
Ol ¥ 9T ol s

1gued gl
1 ol Funalall Ll pall T (Sl fi



uasll 0lSiuo Eiglill

e St Bl S5 b e

a3l s 5l e Alla cleeSo Lghlyoh aie (ST dl ol faExT)
9o (e (9950 Lg:"” ﬁm.” Lg.mg.).& LaS (21441 L_’ﬁ Ala b Alasdd
L@M‘g_@bgy‘&h.‘.ughﬁdzw
2 Aliiay (Lih OISy o e biaill Sl 1 @ 503 W3y ol
‘;\ASJ‘)}%)_}M ..,\53 ‘J:Juj_”..LAZOOO‘:,me L&mﬁ‘)j_}&»l
'SASOOFUJ! =l

0o dale oS g0 . (STl ol Aa gl e ALt colyladl gsibg
o 3uelly Ll (090 S aeaST JgTg 090,SIN apesT Al o dals
Lrnes @B Gan Gl e 558 B L by LS ionmuS ¥ Gang
Sley comamgydagdl afn )8 Hle g o SO upST A6 e fie 5T
domuayy LS A dly Hraall sugud able oy ona gyaued! a)yslS
Ol

LSty LS )b ala Il Bblidl Jle ol3lall ol s ypnids Yy
u&ndsgs)ﬁ[ddc\eﬂ‘ Lglamig el ggll by oSas dalized Lo Layyiw

49 é.l.” Sladl e Aot oo il alylall s Coonlny Lo 3ale g
u’a)iﬁ\ tla.‘.uulcg]aéwcli)ﬂ dlast U89 La e slaglly Lalaa a0
Ol ge oo S ad SLal o

O Su] gﬁ L Lf-'\-” (Tambora) « 1y9albn OS50 i L] R9
Of o AL t’b dia delaill sle Jd) HlS uae (1815 g:\_c Lecus 9]
e oud¥ il (e 358 el AadY duslinialg ¢l sglls slayll 1

L-,:J‘«j:d)ﬁ»sﬁ“}%ulcdaéw SlaJi ‘._\Aua.ucli).”c.cluﬁﬁ
.):m511.5 1400 ‘._r”ﬁ-"“ O, Il e wa s

1951800 B yomatl JAT IS o (e Bue Laatl | sla ) deS cyud cUAS
O iy Lay «(Coseguina) « Ly o sSn IS po (a.u.,L' 9,19 1833 ?LC
By bl e I CadSH sle I 1o C\.ﬁ)ﬂ cdasg (oo ygula 4700
a3l 1300 soeis Sl oo



ousasbll juobially &iglill

1912 ale LSLYT o 5l g1 (Katami) « el IS0 Al o La
Cro Aday Byl elace Al B die debail| S sbe Il o A
Dlades die vad 3blie o |yiediins BN e LgSaw aajn ala ! 1o
e gl 160

s alaydl (e Sl Aadall olgy cdasd Gl As Ll cily a3y
e s Sl Gl o Byl cdasd LeS g pe e sk YT duwad
o2 lyiele B g ) LS iy slepl (e (65T Aauday D
U ol e gL e LT e gomin <y ALLs Ao liwa

> o 59 (Karakatao) « gLiS| Sy LSy yoe a3 Leie ¢S
e LS 500y s e JSLall o5l aam ca 1883 L Lot
Al 1 e Linay o i alapdf (e dl5la caleS dia cuae bty cdis
Saidga B oo ¥l mlac 358 i daald @ilbli Sle dad

o2 Lo a1 355 SIS, el Lomai ¥ ol (T sLoladl aay adiayg
=) «(J. M. Mitchell) « Jnr Jin Lgalio Aagls le g, ¥1 g Al
(34 <3,

ale sule 3 3umll GV IL oles il 1S Hleail ol 13y
| 1iasl€20 e auio plasyl 1) syl (e 25la CilueS ae Lt ) 1980
LeiaS ciyudy (il oS s e CSlsddl ol 2T (1S e lsell 2
O gl BMS ey ks 900000 I LgmieaS cnlyg ¢yls 300000 ,_Lu
el Slelad) cra 1S 1Hud Conlaly o leas¥|

slio B LSS GlS e e lianll slaylly (Bl gl o357 clag
(¥ pla¥I S8 720 g N St Ay 4 Ala | Bl Lill B !
LU A1 jsedll B /10 55 Il

Ul (e bl il o cslglan slligar dlame ilauld cin a3y
1963 ale Licaigtd] o yoedil M| (Agung) @iga Gl Jo s
A0 004) 35 e (((Newell) (rggudr 539 JalS ale 30l Us gmla oIS
el ya Bae cadiyl 0B G sia L3 gl 350,

10% Lo oS ABLAI (pe e cleaS STyl oiin e Gllasg
G (e o Lme 2 Lgigd AL (e ALl AT GBIS, Lo 989 Js>



uasll 0lSiuo Eiglill

(TNT.) slslallg i

Bl s AL STyl (e ARl B3UATT 0208 05 o o)1 ey
2 Lo a1 55 LT V1 )Y o e dadios 1 ueciad) 331
e < Lacn sl 1yl 2aS o LeS scnSTplls Al | 3oLt
A0Sy na g gl an)sle i Lgie Bucbaill dpcaestl culHlald)
-2 AL QYT B 5 5T Lad e yiSI1 ST g o g gl

Syl O Liale 13) zgungn o)V s B 0nS1 ol ol 505 gty
03 STyl sley alisSia aa g vl y S s O s 1 Fualall
1850 ale ] 1450 ale (pe 3l o ogiond! Cadll s b coaelins
s gyl Gl yamall o Lo Copans 31 3,501 g
oI Bag

ki3 Gl Jie Hlamdl g15 o 068 Al oS5l (aay clling
gL2 2 Mol s (nSl i 60 ¥l pamilly (e OIS s
el s 358 o pgls @3 poml

o2 slsadl @l LS lomll olue &gl b nS ol olia Jio ealuds
228 e ez L3l Aucnesmdl 3L Ty Liagins < Lgs dlagmd| 3oLl
1yl SLBISH Bl s i 355 +LL1 B oLisid Algus cnS1
Sl ks 3 il

gl jalas e ouas STl e delaty (21 slepdl jfang
alisey Aaday Lgdde dadog Il Gl of (5811 B el IS Slady 540
Ol e 5iS Sl el (@35ag 3T A Dl e LeSon
~blly ey Juolad (e 588 OS]

iy 40l AS e Aaday )0l ety LafS ale 1 060 Lesie
el aled) dagae 3o 3 Adgls (T AL Ul 601 e Jammg (20,31
(e Bk Lgie|y) oy a1 (e AL 20 )30 008 priiatid (Lginsgs
Lole !

se dadd . e Bigli (ysSs Le ke sleydl i Ll Gugls o yud
v 3Lyl s Led] dlamy Loy Byl oaa (ol gy u® il yics
a3 iy Laged JLeSaad blall Cla i Loabind 3,35 @l3lsg i

81



ousasbll juobially &iglill

e Leilam Gz A il Bygan (e 0y Jole Al gl 1o (i
- Jaslall sl

eloadl B oSl ) ol Lgalla Ll slaylly eul3ladl 1) daleaYlig
e BLa LS eVl a5 clgyn (re 305 a3 STyl oligd
gl pmeall (e ()5S Sl @and]

e Lty (e Lat,¥1 AEls endl ola 35l 3y (583 Le daley
Letiod jadad uBg ((lus 5T il (e Lglnylo B Lgaaliny Le S 35
Dagama @ammdl o2 @ ()5S0 Le Bale g 0oyl Lgud Jaiiig LleST Lk
S A Al Lde oty S0l e g ol 1o Ola gl

o Caga e Aallaill enmdly sleydl 3ueS wlae Wy o LiSass
e 3 )1 2 e Lelall Gy Laaiie 3ll (50 ity Liale 13] (ST,
Al el slaydl daSy idamdl B Lgdlyg renead | g0 Lglazmy )
OB I (Mont Pelée) «dln Jumn OIS 0 Jie dougin (1S 0 (e 805
. 1902 ‘achb

20 Loy Ol el gy 1§ gamma T 35LaL0 01 (e il 1By
S il Lot ol (o3l 560 5ou3 315 ale IS b daod | ) (sl
Blowad Lo aup Lo by Jim Ol (e Ballaill casmdly sba I
slaylly el ¢ ALH AuaSl 22 L Lele (Goleall @301 1208 Cania
cdazs cileba 3ae I G2 OISl 108 (e cia s

oy 3L jgls (G2 el (1S 50 (o 2B @amnll cdly GlIIS
Lo g p3e0 o gSg cdalieiall (o ML loos el el Anite 0 52 ol Jga
OLS 3 glasyl el (ra H3ST de L)l 3y oIS, Aagd Joo JundIS 1508
LSl LS JuB ao g By Ol O o2 (Ldllagls « B g3
il BV

oiaa Jia By (pe baelaill el (s Jilgdl @SI1 12 o cLiy
ol ¥ cling ety Andls i Lalaseys cLalad 3,0l yany cnST !
e Ledsba Vel Al jokin ] 03,8 Ledie (520 @axdl
colae Wy (Eilaastl ol s mlal Vg (3LY

oS e Adle eid Lo (ggimd 1B wesdl ola (am o das g



uasll 0lSiuo Eiglill

:@@M‘M\Qbﬁl\@&cé@ﬁwoiw‘M\
Ol Gany B9 S anaST B 318 9T o g !l i oS 58
“on gyl dalS Ble Gle LIS B (gsim 1B

Loutic g @5ally ) puall B g Ay 50 Bpnan cl3Ladl 0k
Lgiingan a5 (e 109 LU (gylandl gl Hlas¥l olis B Cagld
cdrolza (o L Lo oy Lgd 3 glanll 4 )3l) s gam Ao 5o (e 285 LaS

(o] gall

(el Aaeny B0 1515 3 Lala 1y 93 Bl Bl 30| ol sall
dacug¥) 3 yaull Aslaie B9 Lol Jlod 2 Causlgall ol Jia ydisiy
) gl ymmall LU Loy das L3l

31550 BB 315 o sadl AL Ll 3l 2,1 s
gl pmmsall 4,50 mlas (e Jlapll (o ABLa ileS Joey (o)) el
LG Glia aags Yo el fya Lgaier Liile Lgalal aod ¥ LY cllsg
LeSulad Il (63559 )l ois (e

5o lalacs 1 3,391y eyl gl 2Lyl oiis Jesd a3
oo Ler Lo pes By e )3 oY ey coull e Lglaioad o

el pUaall e (s Ul el 7Ly byl o2s dlial e
ety ale JS (e capall Jad Blay B A pall jine Ay)sgex (e
2 Caatiin AL JapaT BloT G Bl dag Gle Logy (e 5L
Aee il JLapdl (o 1558 Lilids (B Joxig  sole

A8y Shshs yeid ¥ caislgall 0l (o Adiole ST e e )l Gleg
O g gl LT ¥ Buslgll 5,01 B dadd delin 24 e 38T 25 Y
O 3palall digas Gle ol Le dawgin gl clgale g G Gl L
ALl o e Jue JSI 5o 0,96 soni 5l 1as (e Baale 3 JLe,
B e e ST oyl 1,95 5 ) AaSIl ola i 435 (B3l
e 3o Crslge igus e delull

g AUSEL 02 Sia cyo Y dacig¥l 3801 (e (s ol
ol Uaanll GLLl Lo il Hyed elane Hlaa¥l dosao alusil oY

86



ousasbll juobially &iglill

1S Lgne Joond 01 Alnsiil) 7y o o yill ol 31 (g3 ool
W ESUPEIC (I

O Lebiles Le ling (olagadl 2 isagdl 7y zl Il ola Aliiel (e
2 Lol Adiay 58,50 illg Lo e g cosSIl Gle g HLall Alema 7L,
cple JS e et G uple e 8,540

Byl Ailaie e byl Causlally 2yl oia Jub yuntis ¥
Lo dmiig ¢ o ya¥1 oLl (o 2Lyl g Glis V1 (amy a3 - daugY|
Sl 5 Lgsd agind] . Ll smd Sl Lkl 35053 ¢y dlesd
Jlaiall el yomim cra ol yaamdl Jlaydl Ay all 2Lyl o3 e il
Glolsadl 3sb Ledadend davugill (¥l jodl Loy caype g (o yaYl
O A3l Ay e L1 calS (65515 50 g - Ll yag Ldlay¥ g giadl
ol Ly Ciype g Bdy oV sl pmmaall fpa Loyl cdes LT i 344l
il 353 Jleyll ols cdadialy Ll Lyl Les e @3 papl

(e gl Caunlsall ol o] Lgilem 1 JLo Il 2aS oy B
cdad gl Sigale gy agyg¥! oLl e Lgidaziafy a0y Y1 o Ll
|l g ki€l (800000 goei il Lig sl 3 AL Zx e JLa )l oiia
' EW

oY1 o Lll e g o Ayl Caanlgadl 5T el (e
i Bl ale OV B I35 5 e 13 Ligyf 1 Joad
e Bas e i Les Lyl iom ool <yomll 3 2,3 oo
Ly m 5315l Syl 2591 cra | e

Bgl pmiall G e Caslpall 5T Lyl ola fio cgun puaiis ¥
Lt gL et ] ol gall oka e (5S05 cdaid 3 yLondl Glalill of
ol gz Lo guns (33,Ld1 BLLLI Sl GUIS (g ab

spimaall 358 cndas oy Latic g acie [l ol DAl 40ty
L3Sl o2 sLST Ll o gty pimanll 22 (onlat Lgulais 3

By heami¥ 3 e siia T Caveall b Jos Louties
133311 5 Lasnny3 JLaylly ygimantl cali b lag3 cpe il ol
Lol o Lailes edlS Ll gLkl

87



uasll 0lSiuo Eiglill

Jeen @ebishe Gl obuseploda Jommd il giall oda cani Laic g
Ghlill et Loy dladas 13 il Alagidll 2Lyl Alawls dles
oia Jie (e glidl agladl o) das DL ¢ag -l MM o2y Aol
S d Al Liles (5950 Le Bale 3y V1 Caslgall

e Leals las b3 LeS pmi 1 (A il a1 OLES) Jrady
o2y olalsll aey leg el ymall Bols le 233 U1 (a1 (s
Cowdly Lglsin calily (LgleST 6,3 Jlaydl oia cda ¥l (an
eyl Lgn s

Aais 3 4T s @ la ¥ L A8 il 2ake M1 QLS oa (anyg
2 el Alazs calS 1 Lgand V] Lgia yalls an Yo (Jusill £ 9l
ALY e ag

Ll ladil Ay 55 3y 3y ol pomiall o35 (SLa¥ (e S B
STyl 3yl 5 yallall oia o ya3y ¢ Laoteady e 30 ALl
sl slmin ) e |3l ALLEN dnasdl (oY1 Jgi

ple wan Lole slymuall Canjud (Lg 0l 8 3 pallall ola &iusdy
G L 313335 Llalad! @] o ol 3lalie laiid ogind] goxs
e LS 5y allall ola wiady cale JS pomatll Loy Gy U1 403,11
Lpe Gl ¥ dayst] ) L ,o7 i 2 eI sl

18 3] a1 95

ALl o el pdill (aay Eygus (635 BB (65T G5 oy i &5l
o e gy wBg albadl e B I &gus ] diul] Gadal)
LAl La yoslic o @SLEIH 03l

S35 a8 ladiiad) of elypdl asy de Gios 18 Lo el Aliaf (e
5y D e iy By dalaill ol B ! 31l UMY ) el
gelall $157 amsg il gl e

9y dalaie pl Aayylay L3l Ao 3,01 sdl uB GlAS
ool Al Jso=id a3 il zgplly el eVl (an B 7 g
OF Ayl i Lo e Lgad nlslly alia ¥l ey auje Loie slaym



ousasbll juobially &iglill

o LY syl 35 LI 5f spoeatl ZalBl L35 15 IS
S 3 3pcell o i 3.005 (w1 e g Bl el 53153
ST Y Aol 2L (gt obil sl wlias¥ (sl 01 ALl
b Gyl pud Bl BT Gans Bl L)

(o Jaw 8000 g Iligh (Joadl (e )i B dgaall ol 40Ty
i Sl e e Aewes e Lo i) iy 1 35S 3po
35 B libaa! &y 53 sl (e Bedeis S Lol

g oLl e B 3303 e Aue bWl sl o2 aelog
25 ke AL L il alal @585 a1l 3 pumsn s Bl
$502,7 g L yieall s 5o syl pams Bpsgan o3
ale JS Ja 5yl oiin o oLl (ygiine of Gl i calall 3
aSa i 3l 15,5 ludes

155 33 Lea bl 530 Sl paoedl 0200 (e 5 oolall ot
B sl O3 8y 33 Jlias 5l kg il B3l e
(2353 e Lgipad (pe 783 g e il Basmil] sli¥ 1l Ly 53018
el alall oy s Lale 36 e w3 Y Ao 5ute S5 oLl
Leels b

el obin s (B sgaadl il ez plad B elall o )5 o
a3 sy 5 Les s Les BAILIT 3151l o 5 +3m cy0 1301 s 3
Sle¥loia Oy o2 due )3 &l duguas

L gl ol by Cigas Al eV olis B elall i o5 Ledalesy
s obin Gy o peadl ugpa U Jlie L Ji3 (0 4318 S5 @ By
ool old o A pall jan &y sgam aadiy g0 e Sl e
al3 1 (] 120 Lgule (6200 1S Ll A55.01 S LBISIL Jamdl
Ll

5 all5 a6 oLee (on ralall oLk (o 35 655 plsls iling
2 I oy 03 LeS il 5 yallsy @y oy LV Ollad JSTS
Ll Zsel alel LY Bls a3

89



uasll 0lSiuo Eiglill

Gbm‘g‘ﬂm‘&d|j@wmmmﬂ‘8bﬁsﬂ& .J..ALZZJj
‘«L‘Lls;}”juz\_&_”ua.u&uab L@A‘jd&:&ﬂ)—d‘wT)uﬁﬂd‘dlﬂﬁﬁLﬂi
al¥loia s dlolie dacg ymdl SbLa e Mol dalall

(Juld AL g il Cunn e ST (e dud g gl 10 das o U128
1942 ale @B 1 soaxd! Ll

2 0Lia® HLEY olia Lalasd Sl aladl ciluaSs Bilgiaa¥l i ¥
o aSa e (gula 100 ) 80 oyo lgomd ale JS Lgaa Jood Die St
e Wy el U9 Lelall (e daseintl eSOl oia el By Lala]l
gl e e il

Lewd @ ol Glolill amy B Giusd ()3T &gli culilee Iling
Opaaith 4,k Lgd aueied Ul ¥l B Lo gnd cpaatll ililee
olabll e @lalsdl ozl il (auaw S (Strip Mining) « oela |
oo Ala ]

o2 AalSS el Gilyls JBT e reladl Goaaid] Aayls ety
Coredd A3y ) Il ol ST Buserd) LY ot Lius 4389 ;ﬁLA}B Lalaledy
Al o2y o ¢ 3508 @il lwa Jgo 68 yill 5 piall e S

oI A b I ) Ui S« a4 5T e S Lo dagd i

Aodls Gbldl sia L_?ﬁ L, c.u.a:s UT )| c.téj.” o Lféé-’d
ZL«b)AA é..ua:sj oL 3?05\.“4‘ ZLA\.B? &\m:: Y Lo.s‘&g)i‘ji Ech)'.U
iyl Jalge JSU

oy a8 oeladl cpaand) A8y yds a1 aga &)yl 11a5,
wM|aSﬁulcﬁ:oJL4l}qu|3§ J.\:ﬁl‘&lfyjj\jm;djﬂ‘u'aq
;L@.”u‘ ) L@].J}‘.ﬁj uaj;}“ C)Laal doal UT R.E_J)Ja_” ERV. sa_x_'i'u.aﬁ ‘;J‘
Lol aldee

i LA G el s e Baulyatl il libes 63555
cla By e oo aeld Ll gy 1 Jalgadl Gans clilall

90



ousasbll juobially &iglill

Al &gl e a9 eV Gulsmall (ali 5,85 peis il HS3

o i Jiles 510 Luys 5 Y1 L shlie e a3 135
e Bl 531 sl 3 Lealoiian! s G Lill o3 g5liam gl o
cnmeiladdlyg OISl e s js e (] 8 il (6 5a11 e g T gl
ol abiladly oA olao Gle Lgind) coadly a1l o0 cwdy
@ly o SLma¥l (e @lie alady gl st Gaylall 3 (e iy <L
~agladt 3bLll o 5 (Avalanche) Luadadl 5LV &l

ol datadn Tl (g5 o o1l (p S 25 pallall i g
B L0lS cilaead Gl ] Adlate JS @LISY 3ol Al judl ane
) 11 B L 55 il L (S 35S Byl oty
@253 ol il ¥l 3 dall e il e Lelads B Uiady (Filasdly
Loty ity Aaluind| 5l (iligy lyloaadl e Cagt¥1 el pdia
01 S il L g oLinpunll Los shady csBBLeY)

dolase LI gl 3Loi¥ 1y oyl Bl gl cye a3 3 sl g
International Union for Conservation of Nature) «dacdatl jalaally Zdl Jle
abdae S8 Ha e iy Log &dl &gl5 oF (and Natural Resources
bl gl o 5 B olsgs (el yamblic Caliea cro nadall 03152
geidl :Lgin (re agull e Ll A pae calilgusdl (yo Lo 93 550 goni iligh
Loyt 9 3 3Y gty uladll Caudly (gl il e¥ g SLI

T e g5 @Il (pdie (n oy iy La ol 1ais Jil (o
Ll

91






] die e YWy slill (g9 pin Sl U
o QLI L Baal Sl Ad) LIS
o2 G gl GLadV1e 3y hilis o154l cnomensT
W10 060 o o Il g agn JS die el i
O OVl ool Vg A saas sgu> o L
e oSS o yag Y e, sl
L5 Liicu gty o]yt oS 5 Jia Hagpall ol e
Blas e unas Sl (ol ¥ (e Lot pud s
Lokl

IS i 968 olol) (e piS e e e U
ey Sy A OIS Ol g eyl A g e o5
5355 4 33 Y Gl sl iy 255l
PERAR I PIeS clales Ol ¥ el B das
S a ) Jlsd

O S Gle allaally sl dl oles i
LeS Lgud 35101 LblaSIl LS Ly 750V
el e glatie o e oldl ola (g5i5
Ceall g Loy Lgyas ottty latly ool
et yud g Aaally

3,1 pd llagdlg sl dlobin (0 5070 Lotic g
Sl sl B selayg dlgin s j yRin Guedd]

93



uasll 0lSiuo Eiglill

el Lol gl slads B Ll s sy Lede g g0 Y )l A
) Ol Taa e L

Loaieg cdrabadl B (6o ol judaill dilee Auleall ol 4
O Le S oelyg el iy a0 4Gl aiis e o)l velean U e
~olS ey el (e 4 LIS

Lol pondl lads 8 3501 2l 9an 81 Il ol 0208 dnal Lot
Slpad Cl Jsming Aol g all Gam ol (e L Lo caisiy
@& Il zsan Gley olingll 350 Hlasl s le dadluyg e Ul (e
91 obasll 9T liadzill Mad alade ol jums An Lo oLl 028 oz
Lo Lo Cormtd Iy say 3503 1 5LEY1 (3939 Aneaiill Jggeal] B (g 3
calbsdly Hledl S 5)a 13,0

Y els pag e dall oldl jyim T e HUae¥l oles 3ole yondy
a3 5Uae¥l oles Y @iy elaill aled A oLl ol o] Jsii of LS
Lons Jamd B9 cel5gll B By sl LT (s Ll sa LT B i
Lons Lolaig g sandl COMAIT (o Laeadl ealadatly 3allall (Sl gl ey
oY o )

Leliall Ghlill (aa) (350 gty (S sUas¥l olis &glis 13y
Ol Ghlill oia clya &l Corn 23S SISLl panll 3loliag
Lomamtl Hlh eVl Hlas¥l ola Jis <o yadg el lecall aslayg pileall
B e LS LS

LI5] B oLl oia Tad )Y e e sUas¥l slis dogan wic
Lag csoadl Zoka¥1: Jie (0,301 B 53 sl Lo 2l Ags 3l gl oa p38
2 Lers 2,20 Lol LeS e ) iliazms ol s (e 3,00k (05S5 3
o2 4 alid s JS Lena Jemig icdlsddly cliall (e 1558 Lgaybo
ol e dly LI S A5 ol

ot ols dia 2355 II1 GISUL alaia¥l 39, B (e g
Skl LAl gl e glims (IS (e il (390 O ommul ¢ ¥ JleainadU
sl yslias e ] JS Tty (A1 slge e sims Y AL

WLl Jgo el o ISl cilaamilly ool Qe T o das U a9

91



sl &gl

¥ Jlesiadl il ol 25 559 ol o dl g 5Le¥T Glol g e a3
soball sl dsliad Lo dlabladl o 1igly &S (gLl 02a o
AUl

Legd oLad¥l Jads ale (S 350dl &gl ol o LUl sl 3,50 (S5 oy
2l Aols Ligyol 2 lawsll Hganll B pull cdef oSy une
39l | LU (gLl B Auas¥l cdliadll Lgad Loy« Lgidliad g Lgilaleas
aliten B Lgandiady Jowilly il ol Lgie 331 colS iy oLy
AR

@dlaally claladl ol e le i o Olapdl Elid B asi jSas ol
Doy o LeS Jaeadll 5T oyl olis Gaybo e (653150 ] 35 13
O Ol ¥l Al eiusd G S Gl 51V (gt sl iy B as
AgVly ol eI HLamil ) g 9B ) oyl s ol

G O Ata Lgiag Augyo¥l Gl Gasy B Dlad i Gias ady
Sl Gl ye Gl Gle a1

B pall olhie Lgd Loy cLgilale S < Lal] le diudl oo cojy 13y
2 Jsm3 B g rang i peidl 1 2 Aas¥l cdLndll Sle (ggimd S
el (58l Cratia B dalis compnly 810G (e ALS ) el
colaladly cladll #1601 IS dmlacs Sle galad o glidl Buuads (-l

3,5l B (i Ao OIS o oS s lyg Ll ) ells oaT adg
Ll LS (e JAla se 3lag clls e g ¢ 1853 5 1849 ale (o
<Y e Lall g pdie gl de gamma B il Loy Alagonl | BLalill o)lSCug

Liog¥! Laud oy il Gl s oIl Al o (i Ae S5 @
LeS e g 981 Ol pe oS B 3Ll ol ) S5 05 oLl gl dm
Leeads 3,5l B sgauill slyg Leud a5l 1B S0 ¥l Gl Giamy O
“ L e o2l Ly

LSl 3529 A el 4y oLVl a8 pas sl (a3l 59009
Sl gl IS (e oyl olue 3455 Aged A ulid] (yladg ol a3 Al
Coyiall @S allsd Aald) 3950 ) Glad ¥l 4 LS Aallall a5l
Ol i e s dl S faay 095 (Lgidhiasg ool lalsd xaall

935



uasll 0lSiuo Eiglill

copddlolie D3 Te e daddl S o

SN OIS ah o el B Lalg M oLkl sl Al s[5 ol
511 ALialls VI @iy Vg o l3gamay Liws 1,58 35401 el 5 sSLudl
Lgwadi 5 351201 130 shasd 3 Fisa JS ssem 3,3 35 iy cads
Sl ot &igls (e iy 0B Lo plae ¥l LB 250 7 (93 «ladd
Lgie 3uaaddl 6,5 Y

Sl Llg iy ncwyd uge G 10l HSall Has jatil 13y
g3l 108 25 @l caglill ¢ 3umsl |y Lalaial il asi oSy o
S9bomin ¥ Gaguniall 1ings dles (Sias Lo i3l IS5 s oiine Losd Baoins
43 Lo jle ¥l o 2550 o 0gs edadd 2l A%l 3 aleial
sl e gi el (yn ST S5 e Easli cyn ALl Aol opam
Sl

b sliie | 5o aend! sl WLl slEe Y (e g gh cllin oIS L3y
@ilaliea s La1Y Gl el o ccsllagmnlly bty el g 5LV L
g bl sl 3T cdliad Ty e Liall @laltly oall

al A1 >0 ols bl (S1 sl &bl Glls Gl Jlie Juisalg
Ul iy i ailsa iy yan 1 gl (e ¢ ol I3 Lo g
Al 12 pa S Caaill B 5 o ] pgidl 12 olas 3 &gl
s (Sewer of Europe) L 5 ylmen e 15l dule (3llas 518 451 i
Leall oy 3l B! Coglill Bl (e Lalal yns 405 e yé ol
caall gl Ligadl LalS ,gill 1a ol gl Aued 313339+ rgill 12 ole
et Laid gl Glblgidl e dawndl )yl Juay Lo 45T i
oo B el uBy (S Lo el alalmey ol 9als (e 4y Lo
sl g e gl sl cra 720 I ol Y

gl 12 dial Lo edazd el ymedlg HLa¥l e ol éusli puminy W
Sl > Lo gunin giad ¢ Ll 5 callagonl 5 5Ll olue 3] 5ol
1 3y Gl g ISy el Glol sl e Aalall due Liall
S Lt 535 Laall Ji iy oS3l ol 153l Caline Loy unS
Ll Cplig lsgll Cagli (e JS o SR Jladl llia ax g0 ¥y as

L[]



sl &gl

Loy oLl ¢yo 35S culaloall 2 158 )55 sl clsgll Y i
colile s 85Ty CAlsd (e dlazy Lay

L) sadlS wgaas (oo Ll (0 (3,8 Lgy a3 Al gl (g el 039
ool ¢yo Iadidl ¢ 3l ol (5T 1966 ale 3l culi¥ g1l o o152
ISy gl 3 ¢ glgl dagond ] (o ILatdl s jondl olss ISy ¢ LaillaYl
(olill o2 350 ol yall dlesmy a1 313,01 ¢ya Lgale dadlocy Loy yalls
sloal o sue ol CAlgddl o p 09 cpobio Il Jasmdl 3131 ga9
led) i V13 ,SI i B 539 sl Ape Liiall B 5199 o
(36 @) g 50)

O3l sl ¢y a0l I LI e liuall doliill o a3y
{ Jie Lt S Gany Hlrg CAlgddl (e 58 3| B L)
s1sall B 8l sall olia sl ol ygll B aswadlSIly oo M1y ¢ 32531
olus B dis s3> gl (OIS JS Izl ) dlend (Jgung ol As e
<l

@l HLEl 352 el gl Lo ue Laill (5l g il 3aS o elaladl (a6 03
e (gshans AL @3 o S Gle Bgimlly scnliandl Bl o3
(37 <3 g pe) LAl o2a (s Tampadall oLl 3 Le JS o yall

iy ¥ allaodly Hledl olis &gl 7 gzl 02a (ra o 1By
elads I wies 0B &gl s (ST cdads Lembadl oldl cilads e
“Woag oledloda plad S Yl (e B Juay 13 dapeall oL
a0 Ao LIS 61531 ¢y 58 ) sl 1oigd laall 591 e
ey el oia o

Bl Jie (dazs dds Lol G Lo jledl &gy poaiay ¥ i
e LT yglad 0 b e Lall cilaasitl o (S3lsll 5T Gyaall 3y5lad]
olhea daiug (B yglat uBg Ll Glalgd (e T Bugas 3lolie o &)
) NIRRT

‘alé éiﬂl «(Thor Heyerdahl) « 15 ala 54y &,_?_&)_}J\ Ul I 85 U3y
ol e Sa ¥l o Ll I Sy a¥1 o Ll (y0 8 gl | il o
olis Cainiin B 7 gungy gl HIT wald 4T (Ra-ll) «2 gy el il

97



uasll 0lSiuo Eiglill

W oyl e o Togas Glailad1 dasnl

Slgeadl N Laist Juas YIS B5lmyg s dali 0T Jla ol J1B By
O )83y cdagadl (10 3,88 3l G2 LAl addy celll eha e galas
ol Las clalels OIS Leia Linas g ol Y1 BigLite cilS (S ot
NIV (PO IPL P VT LN

Leso ol o aslell Cauniio wie doysdl olis Jlajla Cang udy
ol Ll S Llatl g ol gLl CGalin ey Alame il Ly (S el
3531 O3l e W byl s W1 sl I e OIS W 08 O
Jaaleall 25 oluall Cagyall

oLl o ) il o £y les dlsds clls Lle «Jlaylan 3le a3y
L Lubiun] ollae T dagad| dacuy 5 30Laall 5ud g ZosLeyll <l pail
mall (il olue dawuy sabay dyld 1 9T (G3lsl) asi

cllaiont | dacug i cunadl oluld &ili o e daa S o3a Joig
IS U s o g LAY (e 50 500 [padas Lilie 4l a3
ol

ladiey (a0 day bl Blaty Lagd 1558 (LW HIS0T il 13
Ol slaal sbasil ey Lisgiass s LU cugli (o iy 13 () punl|
gl e Auaill olald spu il LinLas |y Jilgll JSEI1 gy @llall
Jeeastl Sililee g e 31 Gy 6 g el b Lgal et
elial | b il

sae Babay )yl pee 3ysdas &g lull JSLE 8133 O pBgill (a9
il 2yl olis oye el L1 ds bl 33lys ool olS
olaamill (o Al (B puall clilina L] ABLYL, iesYl edlinil
.‘aLj‘ﬁ\ 20 e Lasae g Lgazes alaj Ul dueliall

JBle Gl A9t Coylmidl (e e biatil) 5Ll O el ¥ Cmyg
Loy dadlosiy @3 (1S S (2 o5l 2 i Ly by agly Jgadl any
sheaS G Uy 359 cllaamlly Hledl mlaws le dadie slge (1o 42
EER PO | P P POPR P P il [ PESPL PRV A - PRPI IS (PP
Agaall oLl B o

98



il i gl

o Gastill e ilueSIl sl el Gl
Fuols (ol 52 Y Lgnsint @iy G301 keI 15l
Slalis o AU gHladl o Al a3 il g
Ao yall Eyglidl #1931 yladT e g 55 a9 Acliall
aasdl Lipune o

s Eaglill (e g il 1a ST o ypels a3y
i al A (0 pall 13 e GBI Caail
0 Logund gl oagds i) Jilgll e Liall
O 8 2T Ay Al leliall Jlms
cJlma JS B Aasd! Lo o153 oLy J 9!

sl &5 s e Liall Ll b L
ey Blgdig 35T (e Leid e (e 5 e
4pals Lay AU (gylanll gl UAS v (48
et oY ellsg il Leailgig Lgilalsee pe Leso
Sle ala gsall cllazmay due Luall cilaill s
bl gf @yl of HLe¥I Glols

JISEY saaie de liall clabeas ol &gl
3ol ol patl Buaud el e ¥l SSliag
cdaidl OF S 18 dwdd cBll B 5yglas]
e JURP RIS B PUPE{ P o g ISP {RUEN I
a i aud ey Lesie (Tset) panly ygd @by

99



uasll 0lSiuo Eiglill

calaiiie Byl ol aY

OIS ;! 1 Gl Lo dalall mlaall sl o aay Led ygls a3y
el ol B JLani U ALLaN g 5 pullasll 3151l oo aililies (any Ak
oldl mlass Bsd Bl Hgpe QLI ALB 453, A5 ks cisSa

2 sl o Jazsl aas sasmill alYll o Jiles Gl pdg 13y
oA Byl ety ooy aliles olewd salagl 44y 2 HLe¥) asd
1 10 5y gl Aauasd! ISl daglas

LU ol o Al Gl deliall cslalsl | JSAT dale dauyy
claladlsia cdal oY eling Aandl yolic 36l Jle Lags |ylas
SNV (i [FEL S P PPV I PRIV G PP B

ESTR PRICHIVI INVR TR VIVSU S BT (PR VRSPV SE SV AN TS VR DV )
Modloia 8T Laa el daliall uadall Cag tall comd ISaw of
Olsls faal HLeall Lelad yatew g Lgd 50 S AU 65landl 2 Mgl

239 AILa3 slga e @lalall ol s gyims Gl Yl (e 508 By
sl aBy Leud LAl Ul Ed) @l pa lsll o2 Gaes Jelin
Solandl olis B CAIMN e aiSYI 5L (e 5 53 Gl e el
Lasul

e Luall Sl Gas e capad Gl &g Il Gaes (e o 439
o138 2 a3 I gl i o eluall oyall slis pan ey
Calainl dan T HlGas aud conm el 3L e 1, |l ellgias culalsd |
Wogyall clalsll Loy miall Byall cilals aSlgas Lo e
ot e liall @Al gl iy . o aSU oSO LeSgib
oLl B Gl U1 Aad| LSS 53 8 o a3 (Aales jud IS
colell ol B 1N o eSO LS gianl o Lgud 20 I

sty eliall (pall slie Lebesd Sl 38LeasSIN sl ol cplisi
LeS cclaland | o2 Lgia jouad Sl deliall 53 le aatiad oy cLgel5i
span JS 5B 6 Gl bl Sl ailandlall £ 90 Gle el

oyall slis (A2l B da g5 Ay iie ol ge Lells lligh clid aay
5yaS 5yshas Fiad Y ooy eyl y aelgdlly (polendl: fin elicall



wiboaSIl &gl

Sl e Letiadlae iy L Usgun Lgia paliill (S 4Y
laad) La 5T aslal 6,3 Y1 bl s

Lgipesay Caatd Sl A8LeasSI ool (e ()3T il gazma clling
3yLatl LayiT ey o1 et palinll Jgu ¥ 3l ¢ aaail] LgiLisg B
LS ye paayg dueliall clalaill g 1657 (ae slll ola Alial (1ag
Aaleadl ALEN AN Ganyg dygunall on sllel LS ya aasg ) saugall
LS e Loyl g ddpgiaall laldl Gaesg (38319 ol 1 Jis

Lo )3T g laud GAD il 2aall Tagads sl slll ol Jie (s
Jlshs 3al Lale Ll

2 el b | i b 1

91 5Led W olca 1 Uil ey il e liall clabill s
oLl o) ot g o] b oy

oalxilly LgunlT Jgady ccalid) jue ol (o clalaill sia aayg
O G 423001 Aol IS Aal gy cra 3l (e dLdB Buie say Lgia
e ¥ Ay (63T ale 1 Wiy S AU 5ol o 3
< Lgin

Lein palieill Jgew S e licall clalaill (e g oil) 1aa (85009
e HuS s By 29 «(Soft Detergents) «3 ywad| culatailly P.A.HLQ
B s 5 (s Ll La 31 Y e

by By I cnlill g ol e due Liall ulalaill cOlS 1) Laf
cod WS anlly Heoetdl aglas 2 (Hard Detergents )3 ycaat! culatailly
Baliall dadall Cag

& peaall alalaill 028 ¢ye el Aa800) Aot LB adatis Wy
B ] )58 (e 1S e 2 Leie palil] Conims i3 Wl
oloay Lgdased A il Loga Sugls i La )57 oY clggd a3 3l
3 pumll olues o ygill

Slass o eVl »Ta\.:mgba\.&fb.m ola (am slall e T ABy
352 )1 (e A tare Aaidny el yia LS Bue Aalead @il 10 o oldl el



uasll 0lSiuo Eiglill

Al Gigua (B Sy sl sgll OnomaST e il olis Jre Al ol
e obill olgs La 1B ) T sl B COIAT crom aiSY1 30eS B o
el (pag dEB L lEIS

O S8 0,83 G Lo OS5 )3T ) s e liall lataiolly
o dalin] 0¥ cilawyall ks o LenSy5 2 s culalaill olia
ol e eliall Calaill 5503 ey 35U

Ok iy (lSe JS B a sl Ao Luall culalaill Lol yaaiy
543 e GlIiS st ilataill ol Lilas Gle (g Gl e Jwaddl olio
calawgall Gl& s oy

(sl e dl g LI LS g algll ia Leeall (8 yiall slis Jasdg
o siensall LS e Buwsd 5305 o ueLiall culalail] o3 g
(SR il Al ) AGU (gl oia Jgimg B Jomalg olill o2a
s Legd gy LeS ilaiins I Lel gty

Ao AU bl A s ) jgdausall il e duaS glag
iy SULs lus Aueluall eilalaill alasial B il Gl pwd)
Of o 038 Busil] LY ell S oyl Sl cldlos ¥l (o (e el
@zl e Tolis B 3592 5l 5saesall LS pe (ra 770 (1o oy Lo
g A liall wlalailly et Jrawsdl obea 3aybs (e S LY
et eulataitl oia Laweess Sl sl ,en¥l Al ealial yull o2a cye
) el

B ymmy OF 1elld Alial g  ASEL 02 (4o @Iladl 9o @laaa Slady
gy (LOUT (o S 390 e 255 4! (Constance) «u.‘:l\_lu.djs»
A o (5172500 g (A i pall L o Bl Lgud sl Lwaidly
Ordae g dwas Hladey csly ud agdl 3y dl sla B alS,d ola
Loedd 3 pumdl (B L i g5 calS Al alS) bl ol A e Laas
) ) 1920 ale

2 dabamid 1 Gt ) 3l 1
AN (aasg obn y g (35300 ¢ e ALE sl platly gkl fias



wiboaSIl &gl

LoLazial AUSaL) o2 ol g (68 AU e iyl g ca 5uadlSIIS (g 5V
Lot Of LaS b 5315 s @l 3lall ola Y Joadl (ra S e lagads
WO | ESOUR | - SR P | P P SR

udoill 3515 it ! e Liall slaill an ol das ) 13
lall: fie (38500 (ro LB 250 Il LabMa o d 539 1 AL yeSdl
043 e Lgilalia gt 5olSl 5le g cagusguall w9 s mo
olan Al Al eSO Judomdl LIS (g0 o psy g1 3530 58 (e S
REYORT

LA LayisT (e sy ALatll ol 3lall oigd Mies 35301 pias
olis poe LealiSpn o lplall ola (s Gy Loie g Agans Landly
SV e i e Ll ol e 1y 5Lei¥ s ) e Ll oy
oLl o3a puiis Sl LEISH g1l cabisd

a3 Lo 35 lladl o 1S S B (38500 gl AlS e cdas o B
QS il By (o Lads @ Gl @l ontgy Julod e
LGOI 518 e Al BT e sgim 45T 1969 ale 1S,

435 (1975 ale Lonl |rongen 2 36300 &uslill AU S cdas oF 1By
Leales g siileman) ) olesd 3 jumes O oo pungeadl clalaldl (e CadS|
G B e Apsle e 38,5 Gle

O 3wl 028 olus e iyl 3 2231 Sl (s O 1B
1 Solageandl gy BN S1sl1 b Runly Baumy S5 5301 5l
09 e obus e Bpumdl sle I 353

8yl 0a olin &915 (B (el )N ol O iy Lad el adg
20 Ghla e 2alall Ll S ilall (e o Al g0 35310
e gl el olue B 5La11 1o e By g Lgilalay 30 9]
) pumdl o2a L] Callall

g Lgie ALl o yuall sliag ailiall ol cilaliea Julod wic
gsread) G 3531 e by sLE By ie gl GBIS, Lo Lgan Jond Lai
=S Lgarai @i G531 348 (e 3 yeuSI1 &SIl ol () (e @01 ey
Of a2y T Y] 8 ol ols 2 (6513 10 Lgauased slay @5 ¢ gl olus (B



uasll 0lSiuo Eiglill

Buit I BTN S BPSER Y PO PUA| pPTPRP PR TR T L INPNY
13 (e puST 585 Lgilids o Andims L350 s ccaasenll 10g |88
Lt

<UL 3a0Lad) s gl g ccbaaand] e el (c2um e oY 1, Ia0,
21281 pe Lgalian B I3 3yl ol B Glad U1 len¥I Lo
Gl e e Adle A

oty 3y g_% Uil ‘:,l” el eLu.cJ Of Hlaid @'a:o‘ A3y
29 L9 Len zoendl Aol 395 353 (e ddle A o gy
TV VRPN  PUMN PR VNI SRR B - - P PSS S G RV
¥ Ble o2 3L eentlly

o yall olia 8 5353 511 353 A€ Ol 13 T wiall e OIS 13y
g A Sl Julidll pileas cilialis Al B LeS (Ali (elicall
O aSa ya JS (B ualg alimide Gle Lgalis B 35500 A 135 Y
slm e 3,08 3yglas Jiad o Aliall Al o2 Jie Lo oLl sia
aoay Lgd et wie |88 e dvwdd! 00 O Lo guads (st | eniSISTI
colalad ol Lgd a0 Ul 5l oles o ¢ peid! oleas Ui
Bl e S plas Jrang Beed! &35l LIS way 35501 515 (e Jun)
oLt L Loy Bl olBISI) Calizes

o2 Gl Gl Al LB (e oF I el B ol a0
SEY oia bolatll Sl 5yuall Let cetland) Jie ST g ladl o2a
HAN 10 5.8 5% agly Lgud (el S oLl (e 35501 3B (e Al i)
ol Lo

Gone Sy s o Lol S8 G5 ysin eIl a gy
Hlews¥l oia eilidgyn dadym M (@8 Juid S euls oy
co SO ald gus] An il g

353 e Y asdl dgast Adladl Ameall Lia cald 03y
v e Y Lo 0033 VT Gy 19 0L e (I S5 03

104



wiboaSIl &gl

al e of Liede 15) (35500 acill 3yshas 550t o Li€any
13 & ggean 3 all 4l Jums B (Il 1 (o L (Lo o gland coomy ¥ (g2
IS iy gy Glaad 3 pmmy Aol (o 5L oy Lol jor sLS Jols
ca g garl

A5 (gl B s ) Alacl aax o I (0 LS o
JEPRW{RE LTIV PV e DY DIPCIOS B st FEN SURS PR PR LY
Llae O clidg oldl 2 53sa sl i Hall o 3eS Ulis IS Loga
305y 0 atiae Alee Lol SUSISI aleand 3 @l 3lall oia 583
(sl sl I Ll e cpadall 213500 3595 oL5T (awdall Lalyzs
Ll ] Ty psalall I estles1 )

Al G350 540 id ol rel Egan B G53L el oy
o2 Blaydly candly Lale |ysad oy lsatby glawally (ol Yl
Sl paal g g IS Cali ] 635 Lok i @awiil] c¥ls
Y et @ Bl cewall @¥ls B aingl jlendl G2 Baad
3la gl ¢ gumy

QS il b yums B lerll sl 2 3531 aLass| T 13y
A eyl caly amill LYl g 1S oy S Lele alaial 1969 ale
Al s cganyg ALl el yLall olg oldl &gl e Gabisl Hasl
e JS 085l 8, B oy olis Sl 3iad Alazmy Ll
Lol

Lealis 2 ua st Ol el ol (o (o el 2o (s 015 439
LYl g 1S e S LiasSon caal® iy « 35301 315 cpe Habiies oo
Slialy 31 A gl canta LeS ool puomall 0248 (o HHlasad] spin e Bl
Oled¥l sl Lo Ly Lg 35U

B Bl Amas Alesdl olts Led| cilin g U1 Sl clus a3y
AL Adall Alaa¥1 g 1637 o 1S B il T Basill cly¥ |
O S by SIlia domall claliadl ceald Gy ol yumed| 04 cyo
Alal) 29l el (i S8 3050 (e BT LIS <y cnlilall o2a
255101 Ll 528 s ciUaLiad | o48 alg . SLacsdl (yo Loy 3



uasll 0lSiuo Eiglill

B | e

1960 ale 485,58 (T (SLal o 3530 oLl gl Cadis) uay
ao o Lanpo @ Gl Alerd Gan alaa§ o G Sl o
b gyl aadl Gle i B3I 3B e 5u3 Lle g5 G ol
ua‘)sTuaujjgbgsJ.&uﬁwﬁdMS“oMm\Sj‘\zM
ﬁuwuﬂusﬁjglﬁéim‘uﬂjmu&ﬁﬂ:&uﬁ ‘c.cu.uﬁ‘

gl 1 oles o 3531 3529 B el O i Lad cn s B
Glalras Sab Ghblall Lle alall clandldl plas asi ol Gl g
gindlas (g0 melsl 12 sles B G530 Alesml

ka3 Adaall GLLLY s (o) pesdl e Baadly A 5ill GLLLI i
Jeliall 3L ey

a9 uB gl JASlbg b3l Gl e MSu? ey Al R9
@bl Ll oo @) e (38501 318 (e Al gmmle 3 Lgalin s
JS B yiady (BILYI Glo Lo yalas Vg dudaall dalaill b dadh (il
g yall Eiglidl jalina e daldl

OY @ling eVl JoT B diantl (e L 3 yallall ol e l5T a3y
oo Jroriicad @y e Licall aaid¥1 (S (e Lalad sl dgdaall 3okl
LGB0 Gle gl A yded! enfaed ! 1o

aas G Al ol e ety day 3 yaltall ol o ypus U3y
@l yaall gas| 5D @5 el e G531 38 Golataly clxls asay
by &all sia e il Wlenll 00T & icdmlall 10a (e ol ydins
ol iy Cagamid) il of uladl) ol (gl Alaliadl ol Bilgs 29
JS 2 G 385 G 3ol I IS Cumemng (55U Wlers o2 (ya
plaenl 8 roumgy 530S0 1aa gung dAlalidl oias culils (e dals
ce 1) Al Blgs o o Sl bl gund

GO e Hels e Agiall Lo lec¥l T Lo g I Joug
13 Jie 455 e Aghuall oy Epdadll @bl gl oia alewn i 8 aleddl

106



wiboaSIl &gl

obie JS e ddla g Lelad dadas slolin ) d55U1 GLLLL (e sl
O gl 1 e cLiadth supus Blie e o Comy iy sl
LS | gl

SLYSIL Ly palIS oyl ploss oo o pill 1208 Bomam s Ly
e g5l 1ngy Ll cppunl ilorcall e La3l0d yumiay llg sl
GO e A gzl A Lgabean by gl g sl

coolia s e )2 T ALE @l Ll (e S e LianT el Gulaing
a e oLl S el Lall ol A 3303 e g aseeslSIly o3l
oolrel s3eb Al 62559 bl Andln 5l oLl ol sl ras
glatyl g sl ali (A a guaslSIN 6059 - Leisdglis (0o e e
Ll et fye Bl ) e 301 (535 Leas ol daiis

oo |y i AL ol 3La o2a e e Bgimd] olull Coveas 1S
coldl ola B (il Sl Al SLEISI STy IlenSU

STl el LSS 111 1537 35 1 gl Aygnad] LS,
e Liall LAl e g e Liaall (3 pull olua gs o yass 301 Ll
oo Aduay Lty 2oyl s LI gl oy (5,3 Y!

Ll ja (5o Ul Byguaall LS00 (any slgll ol J e TS Ly
O opadl 9T ca el 5T sl lyh s Jie o sllgll @lyd pamy e
ol il gALLA JSL_,ﬁ 3aaaie Y laatiadl Ly ‘:,J_H Mol (e Lgulied
a9 (LaySo B s pall il e Jio ( A3illy e ly)ly e lual)
Lawd La,Ss Lilics Lo yud g ccpasillly e 3.3 Jia Ay il el
(Polychlorinatf:d Biphenyls) « yolS31 sonae Jaatl LSy olsS ya Jiag ooy
- (Dioxine) «creSsstlgn (B.CP. 1 - o - o0 gousls F g pall

Onileatin Gyl il (e il (o (- s+ 0 SLS j0 8T
S e cly Bue Legie JSO ity gl doby o Las

O Db V1 2T S ()5S0 2 bale Auad LS, ola (4585 Yy
5elSUI ety slaal Leud ,uats Sy dgilite LS e sue (e dadls
(1 JS3) oyl eslalons ALenl

91 «(Arochlor) ;59,1 : Jie slewsl Bae i lS Il ol Jio plug

107



uasll 0lSiuo Eiglill

CL CL CL
CL CL CL CL
CL g CL CL g CL CL g g
CL CL CL l CL ! CL
g CL CLe ! CL CL CL
CL CL CL CL
CL CL
CL CL, CL CL
CL I CL CL ! CL CL i i
CL CL CL l CL I CL
i CL Cr ! CI? CL
CL CL CL
() g

(o (e (5D u)}.\s.” ERERYS J:\JAJ‘ ujLiS» QLSJ.Q

BY I | B &) «(Chlorophen) «(139 5415y 47 «(Phenochlor) « ;IS sy
083l 762 9732 (o Le Bole 7ol 8 oy cal=mill ol S B

delion 21929 ale 358 Jo¥ (2 - oo - o0 LS po claninnl 13y
el eSdl i Gle adlall L6 5ud o 350 oS laislly ¥ gl
(022 e )ES B s s edeatial @ L) 5yl el Lelas
o liydaall 33lias 315eSy (31l de Lo o Bigle 3l 5aS ool
Tidia 315aS culeniol IS (Calinll 4350 delinn L3 ceSall dclin
e liall LI A o] Sl Gan delio s

L) B L 1,80 555 oy Suuadill Lgiecn o1l ol oy
¥ (Ll g 15l s Ol Lasuas (Laled Lgishiy L el 3l
Ol iyl U B ity A pgans S

Aalaudl o151 3a53 )y le A samndl o2a LS e il g
szl Joall b Tue lall GLALL a g5 I

Folsllooa b Glen 4580 ldlas| 39> g aue o @il Gleg



wiboaSIl &gl

e eI il e Lgie il S Lo ol LYl o ) 4l
minn Lo sy ol yealy lsll oda s a3y . ale JS LY
Slmiil| Caliie ey Ualizes Lo g 3asil] asly¥gll o Lgie das Le s
SO G S5l 028 (e oS e 5 I Lag oY1 cdles

3l e 353 S o Bamill @bl o Amall ellaludl ey
e Ao i e (gule 250 g ol JILIN (S eV Cnal!
-(38 @2 g ) uEl! Las s by Lega calsll o2a (e Le yuid

oia O coylmill @il e oyl Gl &gl Gan (o o A3
3315 Oy ool domg aiandl Ao WiV Loy @l B (353 Mgl
ol el Bl W) I 635 ol SIS e 3 3151 ot 38,3

Lot loniianl ya Lol (580 Yl ghl o2 (e g3l gl ) das MU yag
Al Letie Logiad lgarlii] ¢ 5T GUAS Einmy 13 4y odadd yaldl
Dledl o Lglale ey L diill clS il

o9 ol gll ol (e Aol A0 pe ¥l S, 81 gus o Iy Jliag
(algd) damll L8 Lgagiond cililieay a0 cOlS a3 05 oS e Lot
i Lie 3 6551 sl LBISIN (yn 585 T Lens 5B 5 o Lan
oldl ol e dlils

puolic Calizea le g alall dmenll Jle @il 0 oia 3yslasd |1l
ol eolgll olia U] ez Aualiall Joudl (e 558 alB kb 30yl
c g ylall (e ayls (5T el Lgalaiil

LS o2gd 3yl SV edly L asdl s (oo @il e
OY g L Aaad | ) G2 53 Y o (e gl ol pe yglas
) PSS U R AP PR B I N ER W P {

I ol e Bugimdl ()3 Y] Aygunadl LSl Gan cliag
bl La 57 HLae ¥l G 250 ol g0 oo, V1 S B Lelleainl i
Poly) «y51S Juisls g0 ks By yall yad sl 31511 o0ia ALial (e
A(P.V.C) (s (2 - o0 sl B3le ade 3l ((vinyl Chloride

lal] 55165 ks 3y Doy (S o 3 yali 5L o1 ycnnd iy
Crdla 3 ydie gt Al Juat 308 iliaSs Lgaioal @ing «(Vinyl Chloride)

109



uasll 0lSiuo Eiglill

ol gaall g BTyl ol 9 (e 508 e liun B aiiodg alall Sa oo
-Led] Lay
CH, = CH. CL
Juislall ua sl
... CH-CH,- CH-CH,-CH-CH, ...
CL CL CL

el Jnls Er‘}'”) s

AaaaY delin o3l am 8 Lglleaiol e 3301 o2 3 yshad gy
o 3aLe Y g A1 31kl ey Bisad 3 Loaleion] tic ISy
S Il Julall a5l e dlidids Al e Ladls (5o (o - (B
3l 33U I Sy of

3y5la3 313335 o peadly Bslo ¥l oready Aalew 3ol Julall 5509
oAl s S Lgg algll S5l gl (ynm B i | (s 5 - o Bl
il byl L3 il «Juolall syslh oY @l lant] san of wa)ll of
Ll 3ty e cogits L Lo Sl gall o208 Lo Lot 3

3383 Gl Il e Bagiml] (3 V1 s1pll Gany Lia] clliny
Slga g opuS gl ol LS pn Jis i o+ 520 DS o Lras Lgipas
o2 il il IS (S wBg coliie VI @lua Gany pal s LET (S
28 pglall ol (aay aiiat ildee

(paSlarhlagin LS 95518 eluy 5 oncnSoaladly
Mol W&l ya yiay 9o 3“‘(TCDD) 3w ;.» 1 ¢ (Tetrachlorodibenzo-p-dioxin)
Lealdin luo dlgadn de juug dipes {09 cdrass QLY L s |
RIS R

tFie clae ¥l cilaie pan jriasd sLET B CS L 1 (95 13y
Trichlorophenoxacetic) «<lige! S 5d aa g DS SME-5 .4 .2y
3Ll e o2 4,5 -T) -5 4,20 awuly Coyays (2,45 - Acid
(2,4 .5 - Trichlorophenol) «J 92 9y3lS AN -5 .4 ,2) @usly ddg,all

o S 23 AY LY Slouen S eYl il ativial 13



wiboaSIl &gl

WS Lgin oy OlS cdialinall oyl (LT alioe = oYl el
i) 9 «(Agent orange) «ébﬂ iyl o Lo lgia :t\j_ﬁ
Lo cdemih gl ge

CL CL CL CL
I X oo
CL OH CL O

k29598 U5 -5,4,2 Gl Seusis 955l 35 - 5,42 (s
[2.4.5-T]

CL 0 CL
CL: : : o : : :CL
[TCDD] w9l )

O dads (e (ST g alsll ola el o (il sl el calSy
- 4,2 (rag e = 5,4, 2 cliiil uSsid Gaes 9y9lS S - 5,42
Sl L e (2,4-D) - 4,2 il aSoid (ae> 95lS LS
- Jigd!

@ ,5Uall 33U o2 (1975-1961) 5 il o S5 ya¥1 Gl 1T 43y
el Ledacul gy @39 ¢ Lils 24180 5= LgiuaS cdlyg calind gin e
LS 680000 g AL AL il liwe 3 LI

CL
cL” : : o)
il S5 e 9yl LS 4,2

043 Lgas (05S O (e o Y OIS @iluadl ol piuat 35 yka] Lads g
‘J‘HTC—&H—H&-JS)—L‘ 108 o yurall oGl s g e sl adly C8 ya (40
IRt



uasll 0lSiuo Eiglill

i 3 yuhunll Ao yonld (ainy IS Body I CraS sl ] duew it
Osle (0 fe )y Sobew al i 9)Sally cal 29,800 0,8 (e a3 ¥ Al
A5 Jidy A 10 o LeS Lty Lo T Jia o et cpl yandl (o e 5
e auin Yy hall B Laline sl B 030855 )5Sy Laie (uselil]
el e e (sale AT S B die ol T &S

Ao (e 4 ABLell LS Mg e sl Al (S o iy LYl olagl
JS o Lalad Lalieill ooy Uy o1y s Lol cpag Enll &3lL1 516l
3 pelall 15l ol due Liall Siluleadl 5 Lgie ()5S0 13 Le
Byl slin Gl Lgie oy 0B Lo pie oy LaS il VI eslage g
e Wy CaaSH Comy S @ladl b Bueliall Gl LAl Ja
330l o 9T pglaill B JleaicadU 3oall ol ares B olsll o2a )51
Bsedl o eyl 13 Glie Y

G2 S35 4B T a9 11977 ale raSalall aledd! 3V Cadis) a3y
Ak 3y gl SbledVl pasy ) caasl &gl oVl (e
P [JUNENINEPRELIVESPYIND PESUIRE STv) [Jeseep RISy

Lizmiall @bl acs¥) (e 50 A O Cnaaliall (oo 508 aZiagy
T Bagaad! Buadadl cls 2l Jie ceuibslse pan Lgie Silay S
eyl nagall JLabY (asy Wse ol (Ol peall (o 50 2oLioY
Aaliall Gyl LT e galadl ) (o] ) L ol o

alins clale s sl @b sl slole (o 380k Ao gazme cusld ABy
e AL BV G (39 03 o pa) (Al ladl il Gan poa (glaily
o lexianl o Lale Gopdie dns AWy (S salall oyl 5 sl
IS o2 Valyn s 22,4 5o s sy 401 Ze sandl 008 i gy (alings
3L o2gd 15 a3 O ol s (00 plewn T B 2iandl A1 (e al >
0 el 50 103 st ) 58,000 1 Jumy a3 clole (o pie D
RER PR

slos o 3alll ola (e dpes Wlia o oY) Gyl s (oo A3y
gn oty o3 el (B | goidn 201 (S e ¥l gl Giamy Aol 2
sl 1210 ok T aliandl (e e 5o gale Osale (00 252 = al 2 oSl (%)




wiboaSIl &gl

(40 @3 p o) pdiles Lo pa3 CpeaS gl all

izl dagds B el Al T 2281 il (aan o B
cliags Osalll B 25 2 390 B ol alid Lle LT 3 qelygl
S5 59 (4] @3 px ps) (gdl B e 5 47 Al SV oy B
LS otgd Bkl el Tesilly e

cilagll sas] Jie @l oia e Galll el e salxilly
A cye agtill Jalge B30 cnatel] JalE5 1 3 yucusl!

LY 5Ly 6 pe ¥y B i ygls T gl Al S Alial Gy
oda 8 Gylall iy 5B caandeial U il o o ond B o
“ “ oS5l ) S ya cya HIST 4 A1

el o el 108 L piand Sl Aalal] b aghill yunmiy ol
3352 oAl ASU (Ll (aay B 583l 3 yglma ()T Blolie Jadid
EEIRTUPN

S s gLl AG) B A3l Aygas Al cillabdl iy 139
el a8 ) ABLLl ¥l a3yl B B (S sl
Ol eadl e Bugay (SLel B die palilly oyl e (galall

G2 (R o ShiS e AT AL LS U g S sl ddig
LA 1a g 3uShaad) Funsalall Cogylall ool A s i3 ¥ 3 L3l
LS ol das e 1S de Sl

Oy b€ Al 02l AluaSIT il jouand coyloeil] (ams (g T aBg
e e Jay Y oSl (Sl caadl jeen o ol ol (e
Gty alyn g 13 45T 1is iayg cdaliall oy dall casd ol i
(dai® al s Crand (6T (ueSl 2n G 3 Lo 3 yums 5 Sl
ST il LSl Cund Sty & il sien yie P b sl Sy
Y5 Jo Lee o138y ALy aall eyl O odagd alys ooy
LS, oia Jil S elddl Lle dable

P IO | JOPUET [ PN PR AT T NCIN PO LT Y FEES)
SIS o ol 157 alotmianly 31a5 S0 gl a3 6y



uasll 0lSiuo Eiglill

LI gl Lo sund (Sl glall 1537 (an e s Liaall 25,5,01
s Sl @l il claeg alae Ul eilags pas alasial o
Sl Ll ol sl Gle Wby

2 Legia Jo¥1 sl sty opaladl ] Al igom ) aig
gy LSl ol Y o pdaties Sl 4581 LBISH (e g 95 slom]
Al Ledamis (ol ola IS o aalatiass (531 ¢ 1631 doluiial o7 cLgy
Byl e gaTlS e

Alle o Jo¥ ol e 32,30 LSS ) claladl Junss 03y
Ol il il g cz«..‘a:u_uﬁ il 3V e Lallad clligs 29 «(Pseudomonas)
e 5008 ol gozma Jsl I (63559 I3 Vg 5acS ¥ culilons o g5
~ligayS e yuell (o pS due Bty sl g agdiy LS 2
e g I Agunall Slsll Jugos a9t alBISH (e gy p153 lling
203283 ST Ay aldad) : Jie Aygune

e=200) il Slb¥Il Lo sa IS Al o L1 ey 0 139
P. Slutzeri) (i (yo 3801 LEISIN (po onesh alaseily 447 (42 @3,
el By (g dis ae il Julsd (Se (and P. Aeruginosa
Al agad Bgle yfingg (698 usse 5o «(Parathion) (05:515L)

) Basill ¥ olls (gl Aaaloms (93T (i s p laial S
Hod o e llatiil Lyl (e de )3e juinsd (1o 1980 ale (43 o3,
iS5 e 955l M -5 94 92] (- 594 52 olae¥l se
Al B B MalS Ml [l

020 089w -594 92 SHl Sas Le il da g Gl 950 Yy
Gl Y B all Sliyandl an T e ABLell (621 Eugon |
958 PG 593 Sye Jio w594 92 soeall LS5 0 4ds
S gy gl ile sazma JLsl s ol Goylo (e Jyoei cligihy (e
LS L eV Bled B asTng Lgie dawl ()T wilS e Il
gl dayslS Hle 9T HalSIHLE Lgie deliatyg e Ll g (y50,SI1 aeaST
A A gl ¥slall b LS

sLiaall o A slgudl 351 pall ol Jis rlad B S Jof clling

114



wiboaSIl &gl

COOH COOH ol
OH OH
-CH,
—_— H —_—
L CL CL CL
COOH
5T COOH .
- | - co, + CL
/
cL CL

339y oy ;¥ OIS (lg Aysunall o gllll LS e sl le
Jio 2 Bgaall aaiy Aadal Aol SLEISI (e £ 53 (e 28T Jlani]
Byl 150 0a Jie e Aalill 3 ylasl 33950 3 clilend] o2

e Lo Lellaniol e Zadecnll

2 g ) 2 91 30 il (oo 1 G g1

G| ynladl Uyune e Zadle yiind dusl s Slas] B0 wllia
et @ IS ey AilaesSIl ke Liuall Lis 51535 |38 4 canii
LIl 315l cye Aan LIl U M o Beoill Lox ol 35301 olua
LY s ey A3l e Leals plas Jid Sl e Liall

gl b wial

Rb 4 8 p3y (Feyzin) (e Gl @by By Jo¥! sl
e pd Ogd Apas Hlazmy pdy Jomdd 0,5 Jaas B 1966

O3 2 OLigall 52 (3t le Jeall 12 B 3aladl oy a3y
S90S O3> 2 Ohigydl Hle 35S GlIiSy (aSia 51a 2000 dins (59,5
¥l eyl B pasill s Wz )3 ] @i 0189 i uaSia ya 1200 i ,37
- yglaie Ol g Gayle e LI o0s (s

onila le agdadl (e pend Addeall oia LST SLI1 j2e 5 d iy
EYLin G alyg cLagllidl b Lgnuall (ans ollis Jax Les sl sl
REA YR



uasll 0lSiuo Eiglill

JETHLIOY datg (o330 gra Olig sl 3Le Gy Gslodl a g o9
533 WML LigSla SLall il aid Al goele by cllin S5 ol cxlsell e
ooy o

Jadl puasll Hslall slhleadl oyl Sl LIS cdog Laie
2 1353 170 1351 oIS Y 151835 B9, Sl i3l s pmiily 3L
Loty 13,8, die Fare cige Il LVl 1ia gaf ai wcdgll el
.C‘)qq 13,0 84 9=}

13,8 il i Jo¥1 Hleai¥l Lo e B0l (an (aes ol
EronT 4S5 by rgoim I S LmiY1 12 350 oy 5L @blpa
e gy «Jo¥) Hleai¥l e AL el ) BLoYL gl e
35 5o Lelslog (e (oo ST Lgdae pB5ll 350> )5els ol ylmai¥l ol
(44 @3 o ) (1ye 16 g5 Lgin e g | yie

19 il widla

29 «(Flixborough) « 9y gwealB)y sl @ialy @ yaidy AL Easldl Laf
Loy somd Bt JLad |305LiS 260 sm sas (L 35 5k Aiacie
delioo b Alaaiod) dlawsdl Sl (amy juiamly sl jbio pias
Losbll

Alal g3 Al LS gl S e Bi€Y sl 3o g gl 1 9
Leacs 33 AIlite Jo i enl L (e 5 sll 28 (35S sl 4]
gia 155 3,0 Ay e g edaiiall ot Jasdg LiaSia | yie 45 daaims

oid U (e Copedd Eygis Bl Al as T oY 1974 (uyle 27 2
il das (e Sleandl 108 Comn 53859 (5 @B Sleadl a9 33 Yl
| 3ol ool @i i 13 ikn 6 63 Slganlly 4 03, Slganl] Junasis
sl

s Geatial wBy ATy Sus dadi alall e 50le 29 9
cdnall MY Jasll (e 3562 Y1 S Gl

o3 el e oyt il GLaYly Juindall clibes o,S5 a3
L 50 you5 Lgia pautilg ecosymails pii pl daiciall cdbas gl inas S

116



wiboaSIl &gl

(44 @3 g2 ) oA Ll Al HLesS el Bl e

e g pac Bla Hlmdil ) cisly 20l 5,5V cdaidl J3y
336>V pex e A1 5Lmad¥I 10 o1y cpall (e 10 glS 50 way
553 Jilad 5loeai¥) 343 OIS« y5a 600 g Loy plal Caial 3,505 Lo ildlg
INT) &1 o (e Ul (e (o g3l 5L

o= 13,236 Copnly 13,2 28 wgia cula 13,8 72 a5l oIS LBy
cuall 5l e 1,253 g ool LS

:Jhi gl @il
dawle JLigrg (Bhopal) «(JLygor cslo @uuly BN Eslodl (B9
Les 0Bl 41 (0o 17asl8 580 way e addy cigll dawy 2 33Yy
e @ 53y 485 »o ¥ (Union Carbide) « gy IS 9.0 900 38 5 & sl pins

- (Carbaryl) « Ja;L18) @l ol (6 pdi> s

Methyl) « L) sUliewsaly 33Le aecll s gt B S5y
Ayt @ AT g bl ) adl il jo 8 alew Hle a9 (Isocyanate
e 92 2,4 das o oy (ol yamll Ay e dols m)lge B
s gyl | sle

Sl dadlas B8 el dols 3us g moylguall ol Hlsm d g3
oaliey (Serubbers) s 71l (o (9S50 9 v juad (ST Eigu e
i o @21 L1 3y iy LeS gl Taganll ol 31401 Lega
elsall ) s Jub 218 ol b dslisial

¥ Jead Dluall ile gazma i) OIS 1984 1 aiwnn 2 o
L et Alis o a8 (T day (o331 33619 puieaidl] 83T o Al g
ol Gl Janls 2 daiiall o) de sandl oiis cban Y By L e
Aogll b V) ngalel 080 ol 92 3.8 I Juogy plas ¥l Tup 13
cdaiall 12 Cadsetd Jucaill gl 1l Al

TR Jemi @l Lgilis cdealy Alass OIS Juaall 3us s oY [ aiy
Ll 12 gl s iy cdaiall 12 Jeall miliall s gl1 Jcud|
|3 O 3505 il 31 (o 8y Am L a g o5 ] oLl

117



uasll 0lSiuo Eiglill

<L ye

Banad bl 3,2 800000 @asic s (Jligy OIS yad Sl 29
o2l 895 LaS (@l 989 gl (am B39 Byl By (nall B
128 e )5 gt Al Aass ] diaplo B oy 59 533
Ol guidy 3uu po 3,83 1By ¢ ol iV (pa cnall e 38T 5l0 g sl
U Jal gl aloecdl (e 725 (7 1985 ol pud 8 555l (Ganls
O ol ol (e 730 o g Bl gal cyetlabal g ¢ SLatl gl (s yas
(45 @35 e o) aliall andall (35l (e BT 0335 OIS

> 50 AL il Liall ety Ui Lole 1S 1984 ale o sy
Lt 0o 0l (o S B BT Eislgandl (e 4 G 38 ale
3l Ly (Cubaroa) « s3LysS) o Syl gyt bl da o Byl lomi
el 500 g 3lag I 6o

Graeela ) 5L e Jan s (Bl LS ot LSl o il IS
Lilinly 3,8 452 g 3lag 1 ool Laa ooyl il Lo cdanialy  Jleat
JBY Gle pas s Bile Gl 10 B w33 LeS i pom 0,3 T4248 50

Al @Il LT (Jloger Bisle Ly Ty Zue Liaall daslganll cial a3y
1 lasSandly bt (e |58 candag Lgia Guslomdl &islill 3yskas
ALeSomag Aol Aalail puing (pauins 193 el o g 559 )i alatia ¥
LAladals) o y89 g pig Lelas 331yl g (adileasSl oIl poiaty Glas
2 Aayanll B8l e Wslang gy cpelolall 3ls le Uslis Laile
Lol s

Gydas ols &gy Lgia (Jladl 108 5,58 gy cand Udy
Lg! 3o 9 (Hazard and Operability Study) (;_J et LAY ol pauEs
Aols ol paite UM ciude LS (46 @) a ya) (HAZOP) 3,3
1987 ale Lagy 2 ade Gl Sllal Gyt Alall ja33tl Jie
.(World Conference on Chemical Accidents)

a8 IS Lgel gl s A Liuall eslalatl o das Ml e
lasibed! Jlles e @laladl sia Jie ol g e Ll &gl ¢S,
fleo ¥y loidl an oo 5 (3 eIl Julmll Gililae 3 Alenioal



wiboaSIl &gl

el ale allad pcg o Say ¥ Uiy ASLeasSIl Slsll e Ly g ol 5I¥1
B b le delio JS o clld @b o Jeadng nlalind | ogy gl
O 3B 3l3 ) ool s @l o e Lgilalieay 35 sl 19l (650
VL Ll Amall cillali]

Ligais dol dug eVl Jgdl e 01 3,3 Y1 il gl o das o1 13y
Jodl oda sy ald wdg e Luall aiblaill (an oo palaill S35,
oia clayly dols (du e 5 udadly Aaleadl cililadl oia p g
L 3o SLal B wlalinll ola AL LS Hled! 2 cashadd il
CESOA PN POMPUP PEOES {ISEAN P e -5 b | D PN PY | JNPY
g

J9adl Gy (o, aad Gty 3y (e ST gl 12 5,85 1By
il 02 Jin e Buaas Bl A yall june dyggen Lgiag A Y|
Aals V! Lgalis B dalad) e Luall clalsdl sia e <La1] e Lgail
cgymd) Lebs g alal g

(blaill a2 e Galzill Ldle 5L culs 3,k e I clalall g
Al Gany Juadl AbyeSl Juledl 6 yday Lol clUs @l o 753810 (e
ade abladlola Gk Lely asisisld) of Auadlly (35501 s Jie Leio
O30S ST B ) Lgbigiy Lol Leie alill Adle 31> 3 5o
o Gl W8y (o )il 1) Lol pilias aldi 45T agiall fag sy
Lgbilad 3yl Led] zlisd Sl gibealls o) ;231 o2

119






duial) ey gl

I N W - B BUL L W) [N P-
il bl S B AAle S o1l alusil
@Y dxalSa B dansiiad | & pdimd] el
JISET g gg . HLAD! La 58Ty slsll o2 ylasi(ye
] i LT S0y iy el el
sl e Bgiod| Agunall LS, e gozma
ol ,5ST ¢ (DDT) & .3 .3 oS pa LS Lanyg
OV i LT L yiSTs 5 yed el ol

2518 HLS @by LibwasS @35 By
p-Dichloro diphenyl) «Lo] ¢59lS S5 Jis AL
et IS dla il Too 3«‘(trichloro—f;than
LS Alaall soutds (g pdi aeS 4000 ALl
Qﬂﬁtsgbalbm AeblSa o Iy day Jeatil
)y

Lgitla sy Cawnti gl aulocis lling
Lol rogenh 529 ol il Lgiial a3yl
6-Hexachloro-) «sleaSa IS tw 95olS oliiw 8,4
Aagyall culucdl 93T ya yliang :(cyclohexane
Gy .S des yB 50 20-5 g by dlilas yAalg
Joadl e 588 B Jeainly (ol disdl wss
e eleY) dslst




H
I
CL— C—CL

I
CL

DDT <. a0
ol 5558 5 Jeigd LB 3508 AL

uasll 0lSiuo Eiglill

CL
|
CL H
C 1 H 7/
1
H CL
& C\ CL
cL” 2N
CL H N
Lindane &lad

Y\OLHSAM 5)315 w‘_\.‘.u—\.nl%n

oo daiddlg HelSI e gl giaall LS Il ey LeanT elliag
£l g «(Chlordane) (155618319 511G g ¢y yadol ol Fra e ool alico o oSiel|
eyl @leY) dxslSa B deasiiall Asall ciladl e lsll ol

CL LoH
CL J H
| ccL. CH, 0
CL A\ H
cc H H
Ooabls
Dieldrine

CL i

CL H

Vs H
CL

o5l L
Heptachlore

o V1 LY Lo yay o B 350l il lagells 5511
1l ol b Oyl §3505 -0l 158 (e 3L Gl
2 Sl 158 s S 5 (3% Lo Ll e 0 A3l gl
bl l] B gy 15 g 3] s e o33 e 301 5,9
e eLiazil e 9] 2l s Al bl s3a i 5T Jg ¥
s SUas¥ slie oo by Slyiae pie gro ST 3] s 43 dsl
L o1 (o € sy U folndl 31 Bl o el s
L3 el (oo S 5l o sy i LIS e L
ol (o lejax Ayl oha B 6550 Al LA (atad 18 cllis



ol Slaaaally Siglill

s el o3a J3555 05 L] 5 Leijiiets sl
ey a5 LT b gty bl sigs 558 331 il o
SOLIYN o2 (glglin b 5yl (e 1S

@l hlall Aalsy Jsaxdl B alaadl ola ()5 a¥ Il (s B9
LiasT 335 iy e 2,20 5585 ) iy Lall 8 (5355 Y3 301 o
e 750 I Bl T s o ccnloeall o308 (pe 5 5ok lsall s )
Jexieall ol

i G s pmdls calsell oLl 3353 ps (lSie JS 3 ilonaal g
el S 31 Lgne eains Byl oLl 1 s o3 251 3 L
S0 3l ol LIS Ll 1 Lgns dlamiy sUaedl olie dluuis 1By
(12 JS8) plomadl b 3B ¢ lae¥l olue 4L ol sll Loy

(12 ysa)

;‘}6-”5 <L 592 = el JLiCd‘

5 e lall G BT 35 9 CLAIST cye 3 y9udl o2a Lo Joians
I3 Iy sclotindl o 1ol Lo Faaind o 256 oSLa b 3
gl Bdaa 350 il aidod] L3 5 3.3 (e 15T g g LA
ey I Bl sla By diod | iloll 0008 cpa i3Sy
e 35 ol el i e e 45T el Ly (| LEISH]



uasll 0lSiuo Eiglill

9o die gan s LU B gl B el Tdiies Lle o Yo o5 dsle
(013553 (ya Jilas 38,5 aloical e 793 () Lacuill olka i 39 1748
oAbl ) alasmial sie 7100 Il

Ol 033 a8y «olidl 3uyud LT oSl oda 3y5lad (e o Lesy
Letloniinal s Soglo Liay Lind o Lo )57 an Uity Dhagls L) Jouis
L5 (¥ (gl sl e Adle Al cian g 43T s Al (yay
BT sLaBil o llyg Pl anl B ey ll 2ueSH (G 741 gous
asdl s iy ole Lole yie

Glia 585 O ey ol ol Sl Sl Ll 1 of ela Yy
Ul sty SBLA L b 281 el L ciladl o3 (e Le desd
cJgatl olgy aa g I

Al 42 Bl LA e 528 53 ) & pdadl ol 2 (60509
Al e Ll 031531 B ala 90 Led LSS olag oLl o i
LY cllg gl Jalse cra 5l opo s LU Aai5 B @alud wLSISI 022
G5 2B IS oLkl B I e B e dalisd] e aelos
platly lan¥ Jie 6y 291 bl yumdl Gan 53 LIl @lodl ol
el Alebiy 3aybs oo eling 3yilie pud Aaylay

A8 3yuno bydis O tllgdy 1M Aiilis Cye slaladl Ui e 03y
ST3 s 15 @8 g pdumd) b Egle culd 3197w Aol ST
@4 Dgaae D way Shg Byl ol plisdl ola e aue gl
Gupida yio Ah sy S ol ydsdl ol ya 5,08 Ialue | JSLo
) sdeasll s gl

el 32855 Al a3 wlglasdl ol (e Bslas IS (T dax U (e
Ol 3| e 2 oLiBT 3850 108 iy Ol gl o B (6 o
ALl oia Blgh 2 g g1

Sl el ] a8 SLeY (o 1S B Albidl ola 5815 gy
«(Clear Lake) « y+1$) 3 5oy @uly (0239 Ly 9a IS ¥ g0 1S5,V
ool a9 e 505 dpe Jilay gl de (e Aliis A sl
e sleasll oyl 23> 0,014 e i Y 28,5 (DDD) (3. 3.3

124



ol Slaaaally Siglill

3yl ol olis B Langa g B eyl pud lBISI) usi

3yl 02 B el U1 lews¥) Gaay o das o 341 iny
e T el Ul o3 @5 (gl dadly psulall Gy GU3S5 eile 1B
VI Osulll B 3 0,014 Lo VI (ggimy S0 @ 3 pummdl e ()T 30 @1
Lo 3 SO lewa¥ o 0 galll B fe s 221 ) ceady| Al o2
Clnean g1 gl Ja_.u Liad] A i) B Gsulll B 25 2500 gl
(13 JS8) 3yl ola mlay 352

-f» 9 . gy 21 /
/L)

(13 ysa)
3 » 2 s laadl Ay B | LT bl gustl alews 3 (DDD) elued! 308 55003
)= 2 & pleal 2 + =SR2
- LISy S

S35l s ] 2| ol aldeiand B ol S35
305 L (e gl By Cnnsall Ll Ty ¥l s LA alal
eVl o0 e g ol AaBgie yud g5 yuS

L ysean 0 5ol 53539  pan I cigSaall LA s Afial cya
e O3yl ] 1ol e il i o o pall uas
5yl Sl (e i) 030 S (S5 @l cypeama il Aisylays
SIS B Ll 3 menaelall Lled sl 5B oS0y - ine Lest
bl Led 3l

L5 L) 1) il ol il 5 bl s 6ol 1S
LS sl iyl 5 39331 3535 Comrnl il i puall BTl e
oo pEYL Lge ;331 58 el iyl b Liagd lls 37



uasll 0lSiuo Eiglill

T JSCin el pigs Auaill bl gusd) (amsg AcslL] 510 L3y
bl ola (e JiB ) clld (a5 4By 30

&5 488 1971 ale Ay pall jne By)ysgen B S Lo clid Alial e
Of (ladll 3395 Aaglae B wlugdl usl e Bdle @l 3855 Jleaiol (e
2 Aadloll Hslad ddlaie B prewdl Jozme (4o 1500 (o iy Lo eacsd
Byalall doae Jleds yiagl € 100 g=) doliwa e L) Lo

e duyall yns duyggen 2 1968 ale 2 Jiles sd Guas U3y
Py L QCH P I [ VAP PO [ VY RET1 | PUMSOURUN- [ 5 PY-Spg 3
s s byl e Lapud g 5Ly Balll (e pu sae e el
SIS ope ST 97 483

laas gslany il Jleadls . cludl olgs clIaS lad¥l 3Ty
e Lalg Bewadl Gaylo iy Ll 03 ylee A ylay Lgs 95T el o0a
oloed ] ol 3 y3esf Bladi) 3o,k

B ladl i (3 (pasan ald) Jleall Jlasdl 1agd (o paty clI2S
Aadlall U5l 3 ygland (301 GlSiew ey LT 4l o paty LS eS|
Loloced ! olgy

525 Sl meedtll Vs el gl 28 13,58 Glb e aliaYl
oda iy Lijgin 29 (1967 ale o Ul 74 go=ig (1958 ale Al 100
13,2336 goe Linl ot LS el l JAl 5T 2 Ul 1500 gou ¥ L]
(48 547 @3 Lax ya) cLgeads liasdU clginn 3ue die LI 2

ST 540 3 yblia ;b Adyylay iludl olig oLusYl ST 13y
Oy Lo S e1a) 108 s al] s cLslamiiag il sl B
Leilmiie sl Lo JSg elilsumndly ulilitl s2s A el B il o
P13 ) Lag ey conllly ol s i

laedl oia (e 528,55 Lle 350a0 Lt bl gl (oams o (s aBy
e sl By gl (o Ul ) B SIS Loga clgimai B
Wizl g g Lo | B8 0T il gt o248 aad Aiand | Aom i) ol
M OLe 1 Gy B e eyl dss (e Bsganms 15855 e
TRV NP E | RPE

126



ol Slaaaally Siglill

Aadladl Joaadl B o)l Jyme (pe A3 308a1 O o IS
Oslll 8 1o 13 g2 | ims 2 e 528 )5 le g5 loed ) o0g
Loadie olad¥l ) Lalad e, Adle A g (pabladl age (e
Laibomita bl sumndl oitgs (s30i%

Yloatieal Ayl loaall S8T (a3 0 il ] yiang
1943 ale Jie sl 18 (o cleaionl Sl eSOl sy (LA La STy
ol Ay Gle ol oadle B iy

DBT g g Al s Jlasiieal B cpullll ol ¥l (6o aBy
LSS (e 1S alun g sl Gag celll B2 lSe JS (B dia
o e Olesl IS @ 8wl 1as (e Lo des lia o] JLang
Cead! ol UL IS Laga )Y

O cagale 3855 Lle gtz aalga¥l (i g8 ond O o IS
Vg gl JLabYI ) Jain 4 sogad 5yshas @l SBg capdl 1
;agzlﬂ:.dﬁ:mgdea.laﬁl Y3l sy (ro iy a3 Lo (g i

colemll bl e oyt Gl 33880 Coplmil] (o il a3y
Ega . Lgie (ol pal Bue corwy andl 108 (e 081y oS50 oyl o
5)S1201 ¢yl Lgiag «SIlg 3all (e JS Aadag o bl ylais W1 iy
A5 ysll puolindl yuad ) Linal (635 w39 Joadly alall yallas ey
A gdis Und s3I o

A aasll sl S aglm‘gb‘_)&&ga._sqq:gﬁgiwdﬂbs
oda by Al s Ga5ug srlall sl B aguallSIl juaie (065
ol 1 @iigi a3y closiall o ¥ 5,850 33y G sulall
B s Laie HSUall GOT s J85 o Ol Y1 ans B
Lo )M Heulall oia (o yaiy LVl iga die iy Las

Clew¥ o2l (o 52Vl Lo Lguany cliigl U1 sulall o2 Abial pag
eyt g OIS il g iaally (Sured! punidl (Lguds

dogeally (1S A V) Bl ¥ 1 s Jie Jgall (ye S al® a3
o8 Aracy caaiS) T ams il e oyl g s aliiil jlas,
Loyl e A,laall LK (e i€ el ad

127



uasll 0lSiuo Eiglill

abydadtl e clondlt pne st s Lganseinn g pa T claae SSliag
LS5 2 G 3o Gle oo il (a9 egilel )i it
O leya OF LS cAlighs Bue Lgud a2 Hall 1y & yull cugls )
A gl oLl Al dlesig g )01 oliag sUae¥l slis 4y culoed | olua
LB s oLl ol & J5 sl ol ummdly HLEY! L

e s Gl bl ol Jis aludid Joudl (pe 508 Hlas 13y
2 Al LBISI (e i€ alean T o SLaT1 10 el 0 (T ey 3531
083 G LS (OlSe JS

o L, gt Lils LIS &yl enlonedl oo L1 (S Vg
sl pedimd | HLATN A S (0¥ (3 ypad 0l 51y el ol alasial
Jolndl ca 58S S le LoV ois conaly Aaea 3 ygum LoV
LB1aE G olad¥ Lrle aating il Apalaia Yl

Lo -BT1 253 il (e iy algadl e e 500 oy
S35 Al Slagall o2 e alaimias] e asmdly Fumaall sl (U3
slall La 80 diey wBg ol gaadly bl 51 oW Al dl el )
Ok

&L Leallas S izl 5Lt sl ol aluseionl ¢re sLolall S adg
OLSa JS (s el 028 5583 S b il 1igd Sl pus]
slindlly dupas L Lo vy (IS B 5580 ol pend (S <l
By dabl (698 (6 pd s Lgude

petied Gl dgaadanl) a5 Ll 108 5445 4G pall ol (o wLaY
LiSan B lews 81 Slastd LS sl e (5,01 A3k cilugd ! Les
o LT LaS il agls ) (355 8 0¥ 35y plall 00 (Jsaad! (e
e (393 Aadlilly Lgie 3Ll ol piindl 1531 JS S o

(ol 33kl el Jlewiod s 1,88 eulugdl ol HUas T Jatg
Baguall ju g i Sgime huo (B Jarliow (g dimd! sl oY el
Lkl 315l o LeS el alusiod o oyl Ilia o6y ¥ Uiy
g9 aa Y uioell 3l ke Jlanianl olo CUig ¢ 58T due g3 uicell
Sl il 5583 4,518 Y Ladgy el pindl (yn g 5301 10 553 daZd e iy



ol Slaaaally Siglill

iy lead] (393 o] (o La 55 e eLindll (Sias iy acs >3
.ngsl;}’\ danldl ol y b

aslie o uinld B3Ladl 31511 aloeinl s 13] 431 I3 (o g
J315 3:LaS 38T (35S0 3yLall il s i1 3S s ool oY)
Lol s peemn Z ol ilotnald aliadl 391 o) ] Zalin YLy (A4S
coolod ! olg Lt &gli HUaST cpe iy Las oS o I |5g0zeay

129






31 sl Sagil

O Lala oma del 3 Astlanll &yl el
2 ) yslas

oF el 3l 3,0l Ao lue B azill Jiag
ol el | 215] e Lgiyud o azill
Agall e e s LVl Lade wating 3l
o2 Lo, e slaae ¥l ) Lgadog Ui oY
el e Ll Lo o

U9l 0980 alall yuaall o 4] LYy
Lae |22 7 O podaiead Gl gl el o 204310

OLSee JS 53 asdl s 1ol Gle cllall uglag
3 S01 USs sloaeT o AL B3l Amsss
AIliatl delyydl 3, oY | ydaty . dess )Y
s 31 3,81 Gatena ole (Juoladl del 3
O LS clh s uad (Lo as Al o gusma yiiad
Sluasll e dalizes ¢l 55T alazial Il cne 134!
3ol eyt g eclans gall LSyt Jie due |30
O Lea ol 3oy e A il dn il Bysuns
o2 Ol ¥l Lgule aaiiay Ul &) Sl
) ) il

Layylay de )3l cluasdl alasial ey



uasll 0lSiuo Eiglill

893yl B Gaa B aluasdlola e S e Lo dygums jul
caldlaals Lo ayi gl el

A pyen Y Lol yal Ayl 3 laddl e AL 5ol 12 Jiasg
iyl a3 Jalse (e a1 ] H0L YL (slat3¥l s Ll oya
2, ol Alagal &l 1 sV (e 1S o

il e 250301 il 12a e Bygimd| A 5301 )30 6 e g
3311 ygye Byl cra abusd @ing os )l olue 3 oyl die ey ol
A2 350 ¥ Gl 3 Bl oLl ] ya¥1 g b Jums i
oLl oia B ol il g alaansall ol o IS B

Liasl Lgne Jamd 62 cglaadl o2a B ala Hguu 5Uaedl olia a gt
olice cre JS LIy ly i g (LSl o2 (pe A0yl 5 L3 Le (yns
Solaasdl oia J5 5 llaa¥l oliag dsanll olully el )31 o yunll
s e Ae 3l ()3 B yglanl ) ASL (glanl] ) &yl o s
il dly LYl

il LSl eal e lawgall ol e el rolawsall wlS e
S G ol 22 3 Wi 33l 6355 (LT (gLl olue gl
AU ol ol B it Ll o] LIS (e S Blasmy

301 o uall slua Lnn Lolaond 01 ysienyill LS po Frnd 2135
Laom 35U 5Lkl ) B 530 (31 i B gondl oLl s Laa¥ slse
Lelosd Gl LS o2 s w033 Ol V1 (e oS B9 b Ol ¥
olan 3ayds e 33yl gd Lgiliia e duely3l ual Y1 (e 31901 ol
e liall o yuall sliag il Lo yunll

Sl (o 1S e oyl Gl bl yudl (am (e clid g
ALial (g il LYol B Hgagall LS e Eglilh coin a3
S g LYy GO i ‘:;M (Mendota) «L5gaien 3 pumey il ymedl 50
Of s 138 Hgausall Bl e (e Adle Al e Lgalis gg2a0 Sl
Cyantl olie ge 3yl Al 39 LSyl o2a (e dadd 7 36 gox
oIt (pa /42 5o 3ys Lais e Liuall (i yeall sliag oyall Loeenll
gl oLl rag e 31 s, cyn 21 byl olse s LS



sucly Pl Sluaially &gl

L&y Ao oY ellag el yume | o> le s yalbllods Gubais ¥y
L ¢ye 5L 3 BALAL) Lo 53T byl olis Labaod Sl sl
Bpatlolie BaS Gle Bale Uy By )Y Ol ey )3T ]
e 30150 e |yl slaidl lade ole Gl Leus 3y omeall
e 30 Byl Gl Sl el A

Sl ezl g e copal Gl alulyudl Gas e cl cndig
! Syl (e g (Brie) (6 yah 3y ol B g pall 2Sspa¥l
Bl A5 (gLl alT e il

339>l Hodiugall il ya (ya 476 420 (1 Lle collyudl s Judy
Coyuall slung ccpoall omiall C3 yall sbus s Ll 395 pumall o208 oy
oyl sbos Gaylo e Lesll ey LS 038 (30 722 313 o plical
gl il a3

e LeLand 1 sl S e s aliiil (e ol ey
iz s LT VeVl G b ] I eyl o pual
o e Banloue @ales Lyl (3 yeall olns sadl oLl (ya S
sl Gl ¢y il picusil] LS yes 2L 65l ol gl
A3 Eluaill 15T yans aliial b

Lo Ll e Al @l oo (3ansall @lS s 5T) lawsall @l pag
L] Sy W Slasho Lis) il 3 25 LT s bl SluesS
A g Leio

sl e IS o bl Loy Caants LSl oia ol el
o5 51 AL 6ladl s LS, oiks Fud 3315 b il (LYl
Sy ominn b el it il sl Lot 3555 3 Bdsgal oLl
e 33 Y s a1 ol (30l (L g Blse ] 635
ollalidl Lasasd dias sgu> Sle cyddl ol B Hsawsall GLS pa
9l (ye g S 5 il il

o iyl ol 3 cliill LS e A 33l Coreas IS
L1 e Ly ey 31 AL UL Gaasg Clalall 1515 pab &igan
oo 3yalls oy (SR el Al I Sl yaeadl 046 Jyios ol



uasll 0lSiuo Eiglill

Lad § pics LS mall 8 punll olis Lgud a0 Al ol pume dl (0 0SS
O Adls claaifis (Al a3l Hgpe s dlods Jsmiia o
LIS (e Lo yud s lerdll (o Lalal slimdy ccnomasYl

alaial B Gl ¥l e Lad Gl 6,15l an olliay
Slaugd (2T o Cagyall cyad e ly30 2l b cilinegall LS e
SLeaS Gl Gy Ll o olisidl Juis ¥ lge e 35l l3all
o2 )3 LIl (6055 0B alawsall Lle gl sluasdl e 325131
o Ll Leabimy Ty e300 Bl G s gd il 35l ol Ll
Ul B pligadl Aasae slge I Lebigaig oged

Jsliia (50 5ot graaa’ Zalell il 3Lall oiia (o o Gl e 3 y%g
S Sl s Lguniad o) 5piandl ol audaicd ¥y (ulilall 5pin
2 il Gan I ¥ le B o Les el y3 &yl o ua g
) ) Ll gel

B 053 JLeS Slall Learbizy 1® Lull @I58l oa Aol g
eyl Bapall (€t 3all 1 aholalall el Zlisds «uloedl
Sl a1 Lgigl Lgulass

ool ual oo clawsall lSye aludiul S8 Gl gof 1By
3ale 5aa g (2l o Baga sl Alall Gule il 3o ST Caran )3 )
2 ced Gl elolelall HLed T elid e (8,3 aBy . sulll B ol ja T30
Leisd paaais Led 33uall ol pamdl Biruall oo L5 cela Jamll 128
3 ydall 1) Wike

dalizmy Lo gy 315 (0 65 Alia (3550 OF oo 40T s Los iy
¥ G e 3 4,3l Gl Lgie Bl Leg cleasll ol e sl
oig Ala sl Al mling 51V (B Lgie 505151 LSl s
) L4,

o Loas s yall ol il wlS pey Eglill 3 alls ronl ymill @ilS pa
ALY oia oL e l5T LISty «une Lo 2oy ylially dass

O IS 2 rilis 5T Lt Gud il il @l e (o (e @2l Gle
slo o Langag o le 3, Asladl U1 o1 Y] (ol gamdly oleady)

134



sucly Pl Sluaially &gl

Logua alall dmaall e 5,085y 5k0 Jras Gl alals B 5T oyl
cAee dgus e LS50 slay Leie

1L Lgie Jo¥1 B Bl - i ol A e el il &5lill
a5 Lo 59 nmgywill e Tygimd| e |31 aluaadid] alaiial b
Leie LI 3l Blaiy Lako (d8UT (g)lndl ol B Laj8 )5 50k
alabs yionsd o e il Ll ae b 3dle T Lasgs s
Lol pass delicmg yuasd o dladls 55068 Lgalasialy of (oLl
Lol Lglgling Sl s samd

Syl LS e (a3 oS alaa aloieiaal e 130 a5 sliel 43y
Lo JS el o o ¥ eullall SIS Uy iyl dugans 5aL3)
el Lo a3 393l o A il LS Al ol (e 4,3l Gl ol
¥ Tas 2 Laasial | eS| pe

Aol | eSO Lo B T 3l sl yull s s 1B
o o ndbe Bacs sl 215 Bl Bpgan Bala3d il ol ey
o3 (il s IS @lgnas of pdaios ¥ eulilall IS Ly . sl
Olb ¥l (e cndsale soed due |53 )0l B Ay 40 el aad S,
ple IS @l wlS e e

e w35 Gl eyl S e (e Sl Bl 12 ()T 12 g
Al oUae¥l sliag g1 olue Lgaa Lelea 0¥ A yo (45S5 lilall 2 s
LS e Leisliy ol o Iy HLeS¥I I i Lgiag (g oLl
ool !

€ 1508 Ol oyl ol yotame ZEL (g ylonkl 020 (3585 Laotic
Ol @ Sl da g wsoladl i ol g cdsls ) el yuill (e
2 3 il slaa I Goylall 138 G ands i ol il B g
el B Lalpomala 50 M goms (OLe¥1 Lga sy Ol cya

¥y Jelse se e Byl b el 1l Ly oS5 3l el Cib g
Lyl g9 Gle 85 g0 - ol B )laced Jalsall 0ls 2] punis
GUIAS et LeS il oiis B g 535 Gl clilill g5 e g e 31
cge 3 oY (e olll s B9 gl B dasll Gl e



uasll 0lSiuo Eiglill

2 Al olll I ey (g3 ols (e 15 T3 Y [yl
gl oldl ol B ()5S @yl adsd) 5851 Gla oY1 bl
S oLl calizs (1o Ly Juas Loy

Alajo BB golandl Gan B @il il pe 38,5 o das ol U3y
538 albgias Al @l dl e B Juay O dldigly s aa Lag
oo oyl olee 258 Lgimdhis el yumdl o3a Lans 433 sl
3yd8 oyl @l s S aiidl 3 yallal s jae ool LeS
Al @l dl ol Fis Jisad Gle Bacleadl oo clawgall wilS e e
colesi

«dazd 35U g)landlolus B 9T e |31 300l o ol 2l s g3 ¥
Loy (LAl (any Al o dbgomle JSay CUAS paze 1B LSy
Lo o Gapb (e mddl ol Gopbo (e Olead¥I Al el il Juas
Ll g pnd g bl e 4y 00

oS [ o ) oS | o ot ) oL
3.3 2134 )
15 183 e
2.3 330 o S
7.3 2600 Sl

0.7 1321 o S
8.7 1361 e
3.2 442 e
8.0 156 SL
5.3 153 o o U poli)

Il s B 301 Byl (el il ¢yl pmbiaials culsliall agsg
Lgan i 1 515 Gy S €55 3 ol Sl Gl 2 5kl gl

136



sucly Pl Sluaially &gl

alazialy SlBLall ol o o285 < ey e Lgeatiad Ul AGW Jdloll cyais
Le i 1 150l (e 58 a5 o il sl B O 9] i
Al &y gl Leiblens alially Lgaluan i ol

@bl Ly paten G e padl calizes O Gl V1 Gass 2 Giasy
Al il oda el Le Jsom Gl Ae padl e 3,000 (a5l 050
32y <l e (g dygusdl LS e Loy g duiad] (oles Y
ol s sl pan B aesn il il b ye e (a5l

L Lgtizm iy Lol T2 0353 il Bl ol Aliiel e
O By la g iandly (Jamdlly ( Joad gl 5T any il | e ddle
CUAS (g9t 3Ll ol Gl o) Agusd| A2l bl 51 lay
sl il @l e J1535 e iy M) copTill Gl (e s 503 le
el (e 58S B L) Lislias wa g9

10 B Ol Lgaiow Ul SBLA (e Gabeall Jguandl Cn
Lo 83 il g 2l LS o (0 A e g 575 9
gl (e a5l S B al il 35040

Jiad (e Calind SBLA o B el il (sl B o das st a3y
el Gl mbladl o LgueS 2 calises g2 diall Jpuad (o 5 Y
el B ey G g LA i B L e liill o Lgiel )

Gl AV RAY Gan Goyb e Ol Il cl,uill Juss a3y
Ao lall agom il #1537 (anyg Adall 222 Gany : Jie Ol ¥ Ledsling
A gasdly

oyt g el i) Sl e e Jul® ddall Aaalo¥I I Colias Laale g
Ol sliely caasill da yhay agoelll dada e clId Eiamy LeS cLglaasd
e dllin e by (@bl poell Baliall polgadl (aay Lgd oulS Ll ol
s il o gmelll s LT LaS ecalilly slewdll (o p g lily Aaalo¥ dads
Byuan Al Lgdaaty Lol Ugd day,dall slg

LeS iasmagiall coyis o day,lall ola b Lenziadl ailS,ly
Ly pgadguall oyt e Juld Gle il alaball mle Lial aision
2 e al 100 JST aly 0,6 s I Juad

137



uasll 0lSiuo Eiglill

cbig il p1siT Gaes B Adle draiy el il LS e g3 IS
da i 255 Laie 1895 ale ol )iilly eactill Easlga ol e Uy
Al Jolis o dbol ] Glaed o Sl

sl 3 Syl o) o o] 63 3 a2l L 5oL a3
s o 3o sl asralis ! paie Al pewdl] Lmg oIS slagll
coLae Vg Ll (s (e dain < LT 48 0308 55 3l j0 g gyl

33l (e pS 5B e (i gl 1 o day Legd 0 aBg
Slasls (a3 Usgoma ol ity macatll Ladin clls why casualigal] ol 15
Loas ¥ plad¥l dmo Lo @il gsl 355k ) as i plads @Iy
RNEN

aie OT QLA 1A B coya T Gl Eygo ) (om0 1940 ale o
Dol ¥ A bl Gany Sygus (B Il ol 050 @ @ 55|
Sl Gsal s ey o aasl cordl o maadl s ool padl
32> 320 sl e g il dis piuo (5 I g.\_.a;‘zll bl e alztidl
ez B pday Ol pdd) e s LT oyl sl I die puS

aladl sV g o il (yaal OF A sl el s o Laladl auis ag
Al Jsm Leie ey 0 B (S5 @l il LS M Aaadl 35 5has1 ol
Amny g piall IS oy 21 5o 5 31 g cen yull (aal
Blaghl ) |y T undg caad] mandd ] $350s 0l

Olalizes Laghl ¥ o pmilly el il ialS o oliadl (e @ )01 le g
el LSl e sle gazma Gle Ju5 Lagie (SO cLeglglan (8 Lol
LS Lol g3 B 1S LaMaa | ()3 Y1 e gemnl (e calins

PladSI ab i gl Gy 5 a ) cols gl @lll ol
Obe Uy wcnls 1l 050l 568 coyiill (al Lol Le u> ] sgu=s
(ans B B30 5aLeS (B puay 1B ggb (s somle )5S0 SSLeasSIl abolis
L3I Yl (any B A jiiee 3218 b yualy (i e YL

45503 Al o HleasIl bLadl s ) eyl el drew 309
Salsll e iy alea¥ly Jela) e

Bgylall (am et dll i wie co il Hnl Al @l ggl Js=ig



sucly Pl Sluaially &gl

cOnmaSY D o] ULl ols B aGdy sa9 o]

-0
NO3@ — NOZG)

AL (e 503 ] oyl Gl 1 1yl oyl Sy glimss
Lols Cagyls 355 Ll glios 4STg oy Jpmtll 12 Gy ¥ I
Sl gl 4d u g g daugll B

U3 Y L) e (] o8 301 1 S 5T s (e g
Coaylall ooy 13] iyl I s = Lo s b ey )
Burbe cre Gl iy ceundl 03 s il (e i Lag eI Al
- opnds|

3T Aty LA Bl 3 oy I il Jyod Eamg
o2 2>g 989 «(Nitrate Reductase) «| )5l J3iear @by @m0 (ol
o e Y STy Ly S 1T e 3 s LS scnilil) (e i
oLl g 53 ¥y clilgmd] alian

oL ¥ s B oy AL S Y el il of Gl i Yy
Lnganin o Joall 102 ALl bt (L) e 3 53 31 LSl
O by Jood g (pled¥l 08 cansani (8 B o) LSl any
sl A SV 5 s B 51 s p il slin B g3 B 31 il
) ) eyl

LS e (e 2 har Iligh . LSl ol S99 ) LeSls pa¥l zlioey W
Gl (e 3l 1aa S3lg colead ¥ o 1 3 5bbe doay oyl
Lol sl oa nms ¥ cllyg ccnaliball o s gamll 3515000 sloll aa
S Lo J3om3 o Laly i3 s ppaaguall canyi Ll CoLiny o
Al AR BaUL LeboMual sie co i ] Lglaas B dausil

Ll e 2 il sl 328535305 3 yabeall clls S ealud

e slan T Ao caans S eyl enill sl s iy

139



uasll 0lSiuo Eiglill

Ao ylay Al ot | agmlll plice us Uasi Wl gus | 2D B3gunda
el alalall mla (pa Yoo agusgall o3 (S pe andeil g ealanll
A ] (e Alomy oell] Lo 15355 (e S Bolio] (B Ty

gamdl 53l sLaa Yl (ans g 93y (e 3l el (e 5l 10mg
62 B ydilie yut Aaylay Bale 208 oIl eewdd) Guslgs 2T ST
B3l el il e Adle And le gyt olun iyl Al a3
ST eJsal (pa 8 paS iluaS Jolis Al o7 e )3 wluasll (s Soi
Ao ol eyl e Adle A Gle Bygisd] (6,31 @bBLAI (o
Lag daantl oy 0 dol, 091 of cdall 021 (e 3,08 wlueS Jolis
~ibig il (e Lebile

Sle Bt 2ga¥l Gan lalad doe i o il cewl| Gadey 1By
. (Bismuth Subnitrz;te) (@ gaydl @l 35 ey 1 Jie el i gl

Lo L5355 1 A ydall Al jud 3,3 V1 0l B gy e gy aBg
AL el podidl Al 5 g 3,2V Caltiden B ol il eyl ilS ya
Olad ¥y Ol st @ B o il (gl Ly 1 A o1 5

Aagylay andl B 550 coyull Gl of gl ods (e il W3y
Lot a5y alidll (o daiayg cbe a> I diaeds (e b (3 )il
@25 g2 a) qeead| I pan I 031 (e oS ity Aua L]
(49

O Gpdis (e sl pead) andl Sl yS G2 s ol sl el S g
Lageilig «(Globin) «rslonr @esls B yan (g 0 Lesdas T 8L I LS,
Gl Lao Laguawal (pag «(Heme) (ot @uly (53 AilS gy pus 33ke
sOmasl sangll !

Al s e 853 el Gl s (o gl 25> Sy
VLl e nomasY 5LE sl sasel! Loy aian 1 36 LiS) aialg
el 32 dacus U1 auasdl 353 Lgale (583

ST (Fe™) 5aISal 2508 Lgilla 35S0kl suasdl 353 (585 Letie
Jetn Ol sangdl OB LG9t dadl Lgde llas Al Al (o
S (e eI Hle oliaials asdag (e 3:L5S59 4—u—u1a ‘u—ulm

140



sucly Pl Sluaially &gl

OlSe J8 B @t LIS ) aladyg

553 Al 58S AELE 35D cpe S At auasdl 53 cd g 13] Lal
eyt Al A G gt Al (e cd g3 (6T 5aISH LAMS pus
pladtl adatiin Yy (a8 e 45503 ada (gl geugd! Ola
Laabiall aads o

palall 45,5 Cassbongel] Lad iy 1 Allonll 028 (e g
3 cad] @ Al LI ] alihy omniS¥I 3Le Galiatel e
LS 008 <5018 (LI ) oS Y S g L piiias 3 yudas Al
ool IS Lgas cgang

o2lrel pan 556l B Ol ¥l e B coy il Gl S92 g alyg
853 e gl sl sl it 30 Gl (6350 962 pd) @
wadl 033 o iy iy s el andl calyyS B 501 2AMS Ly
ceeendl LS Caliza Il o eI 33 Sl

o) 53K A5 spaond1 3,3 e (55 sl sasel] e Bl
OVl PR 3ale t}/.” fia a g ¥y . (Methemoglobin)« s sl galiar

el 8T e 70,8 Sl Jius juds V] el

Fe () NO, FeGLD
N

A iyl (a nmenSY S oAt cre cnmanSYI U5 B Jii
s 2y eaanl] LSS 1Y ) LS )
5ol A8LS a3y Lle dilginY 5ol ASME uas 353 Lle

2 eyl sl gy Jo s A1 Ay pdall pamill da g le CBa3 Y

Sl Sl ol sasell Les Jsms A A oy Y IS o e
st seil

ol alayi¥ o Jee Julasis agiy oyl (gl of agiall ey

141



uasll 0lSiuo Eiglill

LALS il ) (chodpasdl) 38l 28505 dalls (e dpastl J3iss
() zalSal

2 a1 353 515 Jomd 1 653 31 LI 215ll any clling
s RN Bl ] 3gaaaond] A (o Crasln el |
ALoal (rag ad! o Srga Al (60555 Omasl sadin Al sl gl
e Ligiodl Anlagy ¥l Bgenadl LS Ll (nang (ol a1l oia
Jodll oS oy Vg ilaa )l g conianlidll €8 yag  9)uill de sams
3lsll olg) Al

@ pdl Ol seua g coyBl Ol o Jelal gl slaiel Sliay
sl sesgll (oo dine (S50 (06S3 oY1 Bsladl Je i opished e
o Il A0 3elaid! Ladi Lais e il Cgaly cromaaSSU Lalond
colill sl sl gadd] Il S

el Y adl sl o dlasmy (01 crom eV (T GlIS (e g
3pe Jym=in 21 oyl (gl Alacal gy cllgion 40y caund| LIS )
~oll gl G o

0o 10 g3 sl sl B 315 Lestie a ol e (ol pe T glaty
Juad Lande g el el audl 5l S (B 352 ol sl gangld GISII (33511
SbboY (ae Sumy Grnsla sesddl 039 (00 720 525 Gl Al 000a
Al pdl G2 sl sl A sl Lasie g cuald] g ol B
3lagl| &y 7 70 453

ey ey (ol ke 2! el @Y Gan b (S
e Loy 1 3 pilia s yoll B (Sl () o (alind (10 558
T ! aladl sl sl ) dligaiy comsla sl J133a ] le
Lol calin ) OnomeSYI Jab g duagidall dididagy alially ol uay
]|

SUCTUNNS-PRE-NURT. X[ POU-L{JE P SN TIUN [ PRV IR
o AR 1 ey a3y uyll B sdas 35591 bl Bale (i oYl
s aluseiol e clalan¥l e 588 2T com STy ¥l G
!

142



sucly Pl Sluaially &gl

3o ooy Chgastl AL gsill 0o (e Ul @erll ¥l ety
53 Baalls 3585 1 Gl 31 0 llig auagnd] gl 93 sLna Yl
Ergin e Ll BBl LEISI dalis oya amdls ¥ ladl CI2T L
" a3l ) ] e Jaml

oF eyl ol 8 B3 ol ity gl o elalall (s (6 509
e 43 Jo daid andl @ed le 0,80 patiay ¥ Alall 22V (any
oan syebsy andl daiis pLlan )z Jie (6,331 Ao I (ol eV
e pe ¥l e Loy g dlewsd! £153

oo Jelaty 13 aily wdaydd gl oyl el O 09T slele 09
e 63T Lalia lansd eumll 3 535 sk 28LaasIl LS ans
) oLl Ay i3 B S s

planT 8 Gasga sl slia¥l pa Je iy o il (gl L sliie | Wliag
LS o @l B pa8 0 )%l e (g9t LS e lasd Al SIS
U ggonr Giazmy Jelad 49 .(50 @3 o a) «(Nitrosamines) «oyal gyl
Jeall 3

ols Uity 5 5 AT Zalew Slga Ll cralyyidl ol pe iy
bl (e Cnd B9 8 S B)dad Jies Ol ¥l @ B Lasga s
P PSP RUIPRESpg- FENVI: 3 Pr JCH SN PR Vg PRCHPES gl [ - JUvNY
o2 Aol Adiays ulyySadl B Buall Gag e U B L=l ol )0
Ol By sl

a3 Sl el gl il pe ol G L oy lmill o il Uy
05 sl slial e coyiil) (ol ol Bomis LY e 5 (3535
2029 L3l al sVl Gann Lo I o3l Gl (e (e 53
Ol pcad |

R R
N-H+0=N-oG> \N—NO+OI?

\
\

S5l el oyl sl el g0

143



uasll 0lSiuo Eiglill

ol Jia STg Aabol® Aay,lay clId Lle &SIl Y s (Sas Y
Lelloa] comy ¥y 3 )shadnl (0 8 S B 53 le VLo | ]y Sl
LY | le

LIS 95 03 LgiSd g cdadd @euantl (8 Cral g il il e (0585 Vg
1 yl) LS o Laall oL 1 Bladly 3l il B2 Y1 157 a3
cbigrddl pan By onadl glsT pan B Ll a5 LeS e il

Aoalo¥lola fia Jobis o Bl ane Comy 0T GlId (oo g
O ibelyo 9,800 Aaees g 0T sleladl s judng . Jeaudl of dlsgaot ]
OledYl Bune B agy IS pelal sl g il LS e

e OF O Laai I (S M ey olipas Bogaid] pbiall o U138
celasny alio ag IS Lelslin so (b |l Leie

e g5t 1B LSy ooyl (sl e Bale o pddl ol 505 Vg
e Jowiead 30 Zae 5300 31 (e Bl olas g 53,1501 cul il
Lyl @y laies

Z el Huall Laud 3o cLgy Tols yunliie 293 JS caning a3y
e ol ptias Miie Lewdpd a0 il ol B ol il (e s9 g
AU B alpmade 100 e Lasd lyill e @l 131 G pld Amlls

ma ¥ g LYl e B s g3 A ) Bl B By
sl 039 0 plpa s LS JST sl 2l (pm cibal pomds 5 g2 Loyl

ooz ddl O Haall (el )T Al 9s (e Baall ol Calizs
g5yl oleag 12601 Gayls he s IS doan 3 an (galadl SueY)
o 1y Ly e yiidl (yo Lol yzmala 11 2m39 el il Gy alyamala 100
3 5ol il (oo calelyomale 110 1) 1ailsa s Jie eyl Agn B Al Y1
(5l (e Lol pomda 120 g2 ) Lollay o B e il (e cilal yomile
o) e olal = da 7 g

WAV Byl e (Ol V! e 38 Gl el il 3 Ll
a3 ¥ ey dimaal |5 o 0T (093 pg IS el ols Gaybo (e o
S JST il alpoeala 0,133 gy el il (ya alpomale 3,65 e
280 gou Il om0 ity B 2 235 el 05 o

144



sucly Pl Sluaially &gl

s JS coyiill e bl yomide 10 goig el yaill o Lal yomile
33 ! il (o5l s cra LB OT Jondl Aalay LiSiay Y
s ] @S o i LTyl gl punill g Jodl 2 Lanlo
ALy Absgamdl agm Ul ) Caliat Sl yilly el yill 3 S Ls
eyl oLl eailly I Jah o) laiond aBy lall 202 YI
il LS e e 1035 VT asdl Lo dide 32l (e musl A3y
Sl (a alya 5LS IS Lol yomile 150 le Alssind | asmelll

JLaba Y Slais| 393 5T ond o s JLab I dnls yulas coning el
o Laaiyd s 1y il JLainl 393 e 1S 135 el il o508
o Sl B 433 YT ey Ll Lag 83 s pals lesall I
) Lalymile 50 le Lo 53T psarms JLALYI 204

N el 5 Sall cpag e LUl oo el 5l gl A315] 1 5iS Caanng
e @yl sl il ol el pudass: e duslsl 350kl aan
il gl pobeaial a1 30 0¥ el Bl Gam Gle el il
Jlall S al e el a3y oISl Zdle (351 dall olia Jie (ST
o2 bl obis 40D (B ply Bl e aluziad wleas ¥ LSy
3,1 Gl

Yy nly LS e Lgalaeianl oS Ay Il lligh Glll gy
s g sl cal il 38,5 Casdind Sine (Sall (yad |38 (ol
RO BB N EPP N E (R NV SRR, RAATIROY JES IR
0552 -l ole LY clidg lgie Aldis A Lle (gguod ol ol il

L mall il LU Leclie L ol 53l (ol 383
olia B sasa sl il (e palzill 4,0 Bhos cosnsiinl 13y
o il gl s 631 apbuadl Lluunlis o s g eyl

(14 U)ol md)
olis 3550 L yd b Gacs 3lad e Ll 330y lall oda aeiads
LS ya (e e A Glo (g5imd Gly LY Gan (e Aol o]

alall oyl oles A8 B oLl ol ysh Ji ety eyl
55 Lasd Jantonsg Ay lall 0208 3 L3Sl alall oLl Jusisg

145



uasll 0lSiuo Eiglill

) BT

¥ '
@;,,U iy | Il '
ENJRHIPTS L‘\’ 1 B ) -

—
o sle
M
slga
(14) Jsa

LSl Al g oyl olica cyo sl il 415

fis (o 955 Al T Jagond e 3yuill 4 Lyl (e ol
Blayg ol il Gle ot U Lgade ) pang byfSll 0l dlal> 35La
dgiantl alellg AUl juneS (Jors o JoxSI! (e Mda UL 1l )
dofill @oeall (e (39555 dols il dipe (Al I tay U 2By
iyggd eyl L B Uy a elgt) a0 cac Ll Loyl (a9
O3S e Sl 4] ol wBg ¢ sl e Al 3 0 yglaly
Lyl el aluasdl alasiul S8 Gl yday dale ddmyy
Sl oliag caaganll oLl Epls o iyl Jalal s calyudll e
do Al eald pelinall (apall ol o LeS (b€l olgs il jumdly
olws daiyy e liall abo}ﬂ psad Lo Ldlad (uolill (ya g oill 1o B La
Y LgiSd g g,V slgll (g aclgall of ‘La:jz’lu’a.uo.n Lg2
il LS e Lgiag olidl ol B ASIA1 16l (e I YL 4l
Al Bl T odlaas Goll oyl of el il el e Gla Logd Ll
Sean a J31 I LilaaS in g cLgte JIBYI oliga o041 ¢1531

146



sucly Pl Sluaially &gl

ol ) v

o

el 2,

Ol OLS 8 &l

147



uasll 0lSiuo Eiglill

LYl By 1y ps J5T 3 lge Jlaniaals (LS Lgie sl i
YL 3L Y LSy (a3 slsll Gy aclsall i gleadl
il LS ya Lgiag oLl a3 BAIA slall Lians
1 Bl T CLiad Sl il ol sl yiil] sl pes (3hat Lo Lo
i 3T 1) LoasS iy cLaie Y1 (St 03 o130 153l an
dominy |y pon J31 65T slga Jleninlg (LIS Lgie cliana¥! of (Sas
Okl

148



Jggmdl cililings Gagkid)

i byl sl Il olos &isls 5,8l
o2 Y Ol ¥l Lgd s @ L 3 yalls g )]
;_‘i_“._'d OF o o311 1A (e AU ol
raly 1S JS 3 dalaiiunls Jg il 7 pinind
MY e 33l jalias @l (pe lasly

Lacalas Jo,midl culaleas ciglill 5 ,alls,
O =S obis Sip 15 (g8 HlSe JS (B a s
Ol (e oS Glolgds Jlay gy ccaplall
clgeatl laladl ol ans daliseys . duls Lol
e JS Sslig ledlan awdid daeldl Jle by
JET PRI PO WU TN B
eyl oiia e sLakiL YL

Slematlola sl ) (6355 Sl ol sotaig
o2 (e s iy 030 Jg | i il
5 Il OB St Ll Ay pom ] s
Sliloe o L5T Bl o83 il dslyadl (e (e
Ayl LY Gans tra Jgil) s yasd

TSRO P E ST vi | NV SRS - PEHLNLY
oo 91 Glalall 3y gl | LY Gan (e Jg il
e oyl JET S el doghais ey ol
O S e3> i LS ledl Gl I anslis

149

14



uasll 0lSiuo Eiglill

OMBL e At gyl cnlaladly bladl aay o8] decd &slill 1
bl G2 e B La p LST S5l

2B ) Ealgadl (amy cont 18 ol Einl gty e BL| sl g
g1 1 ol sl Lol oloa il 3 Syl OB i
e Lauay of Lguy® aa LISy bl Lt a3y il 3BLIT e ps
o=ty Gl sl

Sty 3aumme Aakaie 3 3% LeBale Wladl olia 5 w3l &skilly
G eyl e S ey Y il Adlaie B 8T aaad ()5S
s I pdoiy ALBL aless (1 o3l S 058y Ay AL ales
el s (e 83 B liws lasd Al5La Fady 1sSa

Aalaill egls I (6055 LeiSTg casn JS Byl Euslgamtl o o W
! Al LSS Calind 3ugads 1yl Ly Giamdy <Lgg o33 3!

(Argo Merchant) «cilis ya g 51 ABLIT 352 sl godl ola ALial crag
w38 Azlaie ag (Cape Cod) (358 iy dalaie alal 1976 ale
Alaall sl oSLal cpe yiadg

oles A1 Jg il Cary ¢ 35S laeS (335 cunlondl s (e s a3y
ot oyl s,y a5l dag e (o 40000 goeis i juB sl
2 Ol G Alena¥I (13 ) ety (ool aakaill oia B sl mla
Blblil) 3 s colS Sl 6,3 V1 dadl lEISI (e 5889 Aalaill ola
-3 9kl

GulS oS galy A3Maadl ABLYI 5,8 aic Loewd 3Ll s ¢y 4S5 UBg
) (e Ll gen cOlSy ¢ pall Glolidl alel 1978 ale (Amoco Cadiz)
e ABL ol o Lo CAET 385 aBg ((phe 220000 gox ) Juad g !
il Zad Hia e Ll ol oles Shaid e}

oLty el 5a¥1 g byl Jads aslodl 12 (e 3L gl ial a3
A yall Slolsddl alal jodl mlas e ALa @il biss Sladd &y |
Shblgdadl el cols Gl i Sle Lagy pdie M5 eLoadil g
eyl Ty 8l U3 Lgllayy adladd deed yall



Josagll laliey dglill

Gl (el Joymdl 3L 3,2 L ymeadl Easlgmdl 038 Ertn iy
Aol U yezenlly Lgalada o dech 1989 (4w yle 24 = (Exxon Valdez)
Aol allat W1 (alans cals Lesie (Sl calidig (il jor gl alel
cASlatl sl Sl

=ily (Jgadl cay g (4ls 40000 g ABLUI ol fps o pcud UBg
3ygladl 3lolilly dalaill Slol g alel Juo call g3 Aalawa copll 12
dabilldslie cal donldl Jle Lagy ydic daed clindil ayg lgd
EopreniSIy A g B Luus s Il 3Laill

Caraiia B yan Yyl B Gubon dpaid) Adid] 3y Gl IS
(lawgall e oyl 14700 gou Jood ddeall 00 OISy « puatinw g
LS9yl e ool 400 soeig

BEPRCRELLIOY SPRE I ESU RIIEA| P S0 N V-SSP N SO -
laa )57 yelay @l cauya yie 10000 goein jud condidl o2a (o yu &y
Aradl Gloly (e g 73 OF el (e (ST Lottt
IS Gy poeddl ols dodin oo Layylead] e eulawgall 1Sy
VIV PAYENN UEFEN U T NI PRETHESN PUPS-ALISSUEN [V PUv

EURLTRPN g YV ORI RPN [FUR PN PRVAREN F Y PIIVEY
@leli due M5 LBy Lomyud HLAYT o Tag yoedl olie ) Lgie
AL Jo pomd) mlac (o i 8 yuS Ao biwa Slad 0B codl 12 0580

L,
IS i) Aaide 0055y 45 sl cr T 3l ) O Lykais

Tloa¥l Jads cBsll 59 pas Aadall ol dad) puig el lacs 398 Ly s
zhAl

2 (e 35kl 5331 Tas poedl mlace 353 coidl LT 5y as
st 2ataill el pa Cuglil 3,53 ol 2Lyl Jasdy el S el
s sy clalae ) 3,591 olia Jad diey aBy ol gBsay
eyl GbLlls oall elga gl (Glol gl

e OT W e LUl B Oligddl s ¥ Jo il o) o (e el e
dae oSl s Ul dalizey s dl lacs Glads Ul il Aads (e | e



uasll 0lSiuo Eiglill

ol sle B yheall B dpalinll ol 35055 4y Gl L=t

Lo oy Al comidl oLl el | 1ha dalidey cB50 59 as9
ol B Aaseadl oLl i &gl Gl (e a2

ALl el Anks (e 3,3 ¥) sl e L 1 51 oY cad gy
oolgi Lgenal Jalgall (ra 28 Gl s B el Cloiane (2655 (e
Joan LS gladl dlading i 30 Aoy g i8S 1 Jin cduds 3]
Aoy ol 3yl Aoyt e (3 Y1 Agagdall Jalgall (g clls
By Lgilalaily &y dl el Ll £ 539 ezl 5a¥I Sy gy Il ola 351
cAakill sda 38 3u5ladl 7Ll

Al Ll selan Ul 3 ollaill A )S g suuell sl sll A 259
13} 2zl S a3l (yyg oo JBYI e 710 gl o3Il Aads (e 520l
a9l oy ol (el cay e Jud) g6l (pe ol 1 oIS

Ol T gdlantl Jie ccanadl g ol (e Aadild (S oIl oIS 1] Lo
775 553 Al Jod 13 gl I Lo e Leas Sl 3l 15l e
R I N REI X (IS PRV

Les Alaoml| LLilly &bl Aalaie 5 elsgll @58 o agdall iy
celsall 5 3 ullatll 3lsl) Aeed 3alipy 558 sl

2 63V Y Gany g I gyl i sl &agls a5
oMby Tad ccolieS copll Aady Joad ¥l A2 T a0 .5 glail
el oles 8 3, all (65391 BSL I sl e S

Leliatl eilatailly il cslusd) Gans ololl sia Al cyag
gLyl s (e g ol ol B Ol ¥ Lgdly U1 STl (e Loy s
o 1S g Les cog 3l Andy cdais 31 Aalaill 3 slsll o0 5853
cll dalaie B sl A s

oans ol UL coill dodis | (e 3l domical | gy cUS
3338 el olia (ym o 5un IS g olin y 19 ¢ 325331 - o AL s liall
oo pelaty cogpll dady Aal Aalaill B joliall oia 58,5 <l
sl Aalaie B Zalual) Ll

¢l dalaia B &iglill 5305 e 710a¥1 A5 g 7L I ol 13y




Josagll laliey dglill

ol Aakail ALLal Slol il gomd ol Andy (o =5 005 1B o
S ¥ aBy BuSlatly paill daue Aakaie ) Lelisd Letlay gl
cdashs Cray sliamil cia W1 Cslill 10 e alienl]

LoD ) a3 Ay Bl 5] ass Loniln ym ()5S0 Lol g
Ul ad p iy obleieall o agan £55 Lete 0585 colis (e L Lao
dady (552 Ay 598 ) A o syl cdiad | s jebayg il 2
O S 2 398 1 ol (s el Canayg Lgde (1S S (B9 3]
Lok

2 eyl HLETH e @I Clmteall el g nlidlmtiaal] ol0a £5573
Ala ol lws Slaitd gl So oW LTI e w3l Cloial | T e
@hledly pldl bl Olea V1 Gan B Jual wbg o)l Aady Jo
el ya LS iliias bl oy aad oSLal LI e

0B o 1o aie MBI Eslex e Al s azs Yy
Of iy a3 clby e 1§13 Jadied copdl Aady (o il sl ey
o9ty enalomll AL ALY IS5 o3l Aady cye 3)ldadl ¢ ¥ e
Lo it oo | (0583 Baplo e o=l olin (B 55T 5> Lgie
obadl Yy pullaill ALLaY 4l ALE <15 Y

Bs2 Adlls ooyl Aady (e LA U AL o152 Y1 ola hdy
Al V1 8 gLine ol 35eu 3 i € ) Lizm sl Jomiig Lo e Wl el
Aoyl LLES) 30esT e Tl A «(Tar Balls) ;Lall & )S) @aly €8 ya3
-3V A 5509 ,Sll ol gall Gamy Anial 939 o5l e ST ALEI

LS paan (e pdo Hud Gle LIl @38 Bale (g5imig
S22 O3S @byl e S sae (e Lelnsa 05ST l A50,8 9 )]
Ssimd Gl ygunall LI e j3T Hud Lle (g5im LS 353 40 e
Al ALYl oSy o9 illy e )1 juslic e Lgilisa
Ll lY! slelly LS, G

O JS 2 La il 3 pieall HLaN el )S Gy oldl LS Jasd
(Blee ¥ I3 3a oy M a3l uney Lgunny Joy Lo
o=l gd laity



uasll 0lSiuo Eiglill

oyl ey ol ) egbiy Aol oS gl l il G| B sl 1By
o ol B elagudl ST ol A T (1981 ale 1€ B 3 sl
Lo el mlas (0 paye y30 JS 3 lelpmda 7 g iy (i)l
S G @lalyzmale 10 g dacugill (A yomdl olie B LS il
el mlas e po

olie o Bo8 yani Gl slageadl ol ,SIN o2 AeS o yud IS
18820 Al <aly (1977 ale Lils 13864 g iy Alaial| Slaills¥| daysnd
1980 ale Lils

Loy Uabizea calomn Y1 Zalise s ol gl o ySIN ola walis Le 1,385
Gl g il oda 3l gyt Guall fpa 1S Coradg ¢ Lgdlon awda Sl
CLAU Asd ) LB ST it e 1588 e LghT LS

Ealga (e Ailidly Ol Il Olad Glads Gl Gl g ) 00 3156
Joridl 3L 3,2 Loaad oLVl pasy 2 Ails fagas cMBLI
Aady cogSS LadSulagh Gholgd alel (1970 ol a3 (Arrow) « g,
(GoLadl (e 32asL8 300 g5 day Sl jmdl mla 398 copll (e dae s
die cad alif sae M5 cojll 1 cre dLdall e 3o ¥ @y s ol dag
Coreyg Las el G5 paliil g Lala ¥ sl gl aasg ALES olaldl
N i 15LgSes 4l sl g Aids 35S0 Gaslondl OIS 2 =l 13 2

G 3T 890 ol (e 38 B oyl i ol sl Cmanyg
- AlaesSIN gl iy gl

lacad) Alnugin Al die (35S sl olun M il Gyt Laiad
299 -oladl JS B LAY Lo dadall oda Tud @ Ul mha G50
da il pulaied Wude g clgalybol e lus 4535 ol dads mual eyl
LI LAY e 2l agd) onmeST St LeS cLgB i o (uadad!

O S 4d Gl A AlieS Jelds By lall sia e Siamg
52 8392 ol ALEU) LAY nay 0 3doe s eel 9gd| (rom STy (pucdill Al
) el oyl dodlia e 3583l esblatiod

Gl 350,895 gll Jeodhaadl any STy o Jeladl 1 (e i
Ao bl 3yl Goaddl (e Lgie sS LeS (Jg)idl o) Lgin (58

154



Josagll laliey dglill

63V ALl sl gl Gy el pead sl ans Slasid Las Jelaws I
ooy oS, | Al

daay HLandl le paddl e Bue sliaddl oy 0T <UD Lle (o g
sl (e B Caliol Lels H5elall o Tud joedl mlac (353 o3l
e 3 ynd ue elindil w47 @lalyudl (s oo aBy AdleSI)
sunas dliwl sue dabhill olia P @uag GlSsSealy ABLN Gusls
PP ICH YL [ PRTEN RUPNET O PRTCR ' R [ P T { WP & [ REN I SR (B0
t20) (J e olidl 02 (B 5092 50 (ST o] slge oo (Aualmd] LS
(51 @3,

oo L2 Ly @ yhuomy i olgll ol 2 i 0¥ |ybai
S Bl LSS e 88 Jolie o iy maaly s 3 Lgiligd
PP S (P P S PRCNPA V- A LAVEN (M -
(SUFPREL DU |y = S PO PRETSC P LI USSURN UV VEVIUIPRES
) LolBKd e

ol 55313 a1 Conad o SOLBLT &l g (3T 009 5880 g g
Y Sl o0gd umio it 108 (ST Jg)mdl coin ool Hled
Dl Ao g Gudy cass JS S0l

oan clliga . dazs MBI Gislem Lle By dl Gaslgmd| yoatai Vg
O PR P eI RENS R PO PPRCH: J-JE ST | PSER {CANP
1977 ale oyl yoedi & o Il Cusl gl o2 Al (pag . alaia¥l (e | 138
a3l e (4l 25000 goeis poe il olis gl ) (6 (21 JLedall yomy B
ooy Ll 313 3 gyl LT sl o s G201 HLedi¥ly el
Cro AL a8 LA (B e 20 Bail] LY 1l L5218 23Y 5
g 15515 3 yslond) Glal sl gl ) ool Les el peboes 353 a3l
ekl ola B Gt Il bl gusdly jgadall (e 3 3 ) 60T LS

dd Lo Gl edgad 03 |l 0 Lol 3L3 o cnndl clls (3 (LB a3y
Ll sLesdl £1537 JS (e Lagls e LS Glidg gl yomall 25l
Ao gl g

bbb ¥ (e o Jg il o bl olus aslid 6357 Gl



uasll 0lSiuo Eiglill

) (e Ol (e e o ale IS Esls cullagsdly Ll olue oo
G yan Y Jg,ndl @Bl aa Sl Byl &slgandl 5Ty (Sl
i) Hlasl ay Lei odadd 710 e w33 Y By V) &5l 12
) plall Hlie e asy JS Lhigun St Gl Salaa V1 alls (e s
(52 3,

llec LT Eusd Gl el 1 (aey eilus Y ola Al (e
ol e 9T By dl LY e cudl 2l il (L3797 BLasaLY|
o gl ! Glol gl (I a3l Jasd Gl il doglads (s ya
CMBLI (e o LT Al Ll ey lguaall (i

LT (Jgmdl eMBl Leal Sl ad gl eolalid |y cublasd! iy
Sledlols @ﬁgﬁm#‘ Gl sal bl oy B La
Joyadl cay allaadly

Of el slive I Lgidss y 2 LST 42 5La11 9,5l coMBL ey Ay
L5T Lgyls e Blasll yomdl oliay Lgile sgicns @ (o 730 523 Had
ol e Leilagime JS ¢ 545 O pudaiass ¥ ABLI Y |ydaiy . gl
o a3 Lgilessiiey Ll Gady ls g paill clise B 7100 Ly
oY Lgdgan cpa /1,5 gt A sale ey co3dl ye

Slesginay GEA ol a4 dalizey 0153l eles ABLI ¢ o e
ol eles zxtend 0315l sLe §158) e sl ae 7 poemg (ALBLISI

Gl 1 ey dlobis (Al e G a3l 30aSs Olgian Yy

LAl 55 Ladale g aga JS Gl Jads Sl @ BLII (e culia ILiga
Ao ey o Juadl g ol (pe G319l ele s pdl cles 755l )
LAl @S 0585 o 3y

e G5t LT Hlall @S Gl copad U1 Jdleid] (e 0 439
W8 I el The A Gl 1588 w30 sousdl juale (e Adle dn
008 joas e |)dide las ydel W8y (Joyidl Gaplall sl B o g3
B s Gl LA el yS o Gle Mty 2ty celageadl JSI1g el ,SUI
sldlobis B MBI cilalies g, (ya (acty S gl sl 0 50
collagdly

156



Josagll laliey dglill

Sttt alie &5 3 5 IS @alu Sl clbeal] (e clling
9 AL il ) e ] oLl Jus ilibac « Jia Ja il i
AL 5l Jimdy a3l yulas 13 Lagl o] coms Ay e

tho 2 5o Ao Ledalas . MalS Mad cojdl e U Jad ey Yy
don T 0 gl o) B U a2l e g ell) UL Lalle o3l oo
ceLl gl B el i ca) o 4 La la el

s IS . Aleall 020 ¢y LT 1slall o cye il (S0 Y
s e sl o B d bt ()31 bl (e 7yl | Al o3l e
sLl e e Abledl clieSTl Houad LiSlang cdie dliad gray (g1 U
ool ela B LBLAIL Liagy Lgin palieid! @i ) sl

o By SI o3l i e il i tca ) aly (e gl
Jaas ¥ (658 AS e cBLI (g 3y eyl s 353 (1553
Lggas 50 Lgmllas

e 350500 Lel Gl Lyl 1551 Gams tlia o oo o ol
g 3 piio 3T @lnja Sl Lebigady clisn Syl @l Jul=d
Ay yidl bttty cbladl cdal s o clily LgiSasg oLl o o lsddl
cedad| 3 L all Aeall o2a (T 1 |y is S5 305 ] Loligndy
o2 Leale slamie¥l (1 Sa ¥ Gllidy LetleSaY Jughs by ] zlisdy
L&l 1 Jie A1)

e salad b coill gy (e paleill 351k Sue coail 13y
ola Sty oyl dads 3l 351 pdall oda o] eunig sl mlae
sl yodl ol 0¥ clidg (S V1 S B dalainl Jgun ¥ 35 k|
Sy Ledlatiil piad udg (lgdgd Ailhall coill dads wyd Lle ale
e L Lasl

62 el g ) B da,lall ods alueinl cemiall (e udy
Aol LIS (o 50 LAl 1y ey ASel] e g pglaiey s
35 (e oSG sl gl gl Lo el el LeS 3akaill B (il U
NEIBER A S PYT

sl mlais 392 dllall copll ady (ro paliill ()T 35,1 Iliag

157



uasll 0lSiuo Eiglill

deled il e liall olabill alazinl Sle $ldall ola (aay delang
el o eyl HLaD e

Sias5 -y o 1] Bl Loiwe ol o A Liall il 5S35
aky s g ol olue B Limay ity O el g
) .OLA}.;‘ O B pead 3a Jay AolhIl oyl

P dadein (35S0 BL Gasle (e il Sl 3l cZgJY JU-ST
O Aad s ileaS alazinl b padl ol Jie A1) ole ol Y1 e
o 2 putimieal] e Liall Gl 2 s 43 e Liall colalait
cdie Galzdl ol Joadl o)y dwS udd Al ¥l

al e oo 10000 afaseicl ¥l (a8 pa¥l Cillas a3y
O 9SS oyl (e Aady eyl mlac caddainl due Ll colalail
Jordl cay e o 18000 g=h (305

O cabl Bue M ol Aady A 2 A5 yhall o e uBy
a3 pelimll calaill (e @il Huall faa JS alasial o S5 (e
A olSy Aele Aaiay 20ully ol ol aladl el 158 Calin]
Glolilly caslatl dalaie B (el Ul QLSLSJ\BL:agb;_&‘J\)SmM
<Lt 39l

ol s 8 Lelinll crlalail] aludetial o o gadia (e ling
s e ol Bk HLATI ) Yl s352 a8 el s JS oo ¥
Aloldlola o cuill 58,5 Caasd @iy iy ol sle B Clxions
asa3 Of 6,3V 32,3001 SLSISI Gaeyg LyiSll Lgas pdatied sgas
g palmiy il ois Yy dagdall Lads s

Joticol Al copdl ad A1) B 7 lomin (653 T Gl b coaniioul uBy
ola liaiy .ol past Ul mlais 350 dlall o lgmtl yo g o Lgud
deled ooy dafiS ald=tiie s W pe g€ Sl ol ady 15Y 42y yla)
oyl Aaids cle 3Ly e e bl 6T osamme OIS o ol e le
Lizma )5 dusliatial (San g pomdl ela (g Lgulaty ) A Ll Sl
el mlas 355 ope

g Ul B ol Bl (el 3T Flb cuwnsiul dllis




Josagll laliey dglill

i ) e Ll Jlaydl Gam ol sl Gum Lws 0Ll Bole wlly
ol s B daguny Gl a5y ABLS (10 28,59 ool o e

ekl e Alle 5503 ool sl ge 2 yall 0s B Jaxieds Lasale s
LS e BeS 31 aloeiul oSy i Al LSS iy il
cobdeadl sha 5 Lein

2 L gingg o HAST Jo,mitl cods gl A ST La 3oley
51 gl ¥ ol Lm0 L] (e ALEL A lonl
OsSd alsel e dlalle B e Sl gl el S5l us B s
5 ybaaad) 359 s e A9 i3I 8 s Lalall el By (UL jlom 1 Wlie
) s L glill 5 yalls e e Lol

T Sy 01 g dawagil) (¥ o ll o] Cuglill b ol
Laslatl Jo il MBL oyundy e pilly 3 yll oy dolgll ABLI el yall
o yoiay S by Ligysl Joo Al Aualddly 1Byl o padl el (g0
Esli Jalge @al o Lgilals (1o a8 46l Lag DBl ol (e ey
ol Gans e Gyl e sl s (e e 5 Sl <lIASy .y dl 12
Ozl 1agh 38 801 ol g il e g I J9dl cenlil doglas (ye
Adleddl aibols s (n IS e p-dnds Ul Gl e 08 Gaplo (e s
~dmgindly

CMBLIL @35 Lo yas 55 Mlidia |yoms ran 1yl yiay IS
L€ cdacasmill (¥l sl 35 ) gl daumnd | (e 4 a3
sae (e Joyidl zlhiiwly caailly lasiuY aldee (a4 (5
cJ gl i sl A dd w33 Gy Ay ey HLT

Loie 1982 ale (ol 2« pen ¥ ol ol 5 gl Gaus a3y
ol olaas alsdl Jymdl ey oo QLY (e CagI¥1 @l e cudalis|
il el Aalaie wie

Lpunas 1ad Ay e 31 oy S Loy (5T gl 1208 B e iy B
el (s ugindl pUaBll o el mlan e salad OIS (il el e
el e Sallall el L doloT 23,301 5 (ans o) LeS ¢ pungicd|
ol 13 (e b e <UL

159



uasll 0lSiuo Eiglill

Ao yill Glalsll s sl o 510 cadl cileS o o a3y
Ol Gan G2 il LT as g «(1981-1979) 35801 o pen VI el
iy (oLl uly o BaBl g Aabaill ST alyoede 100 5ox
LY Bugad A a

sl G2 Y Blalitl e o |)iS (a5 oyl 2 o aag a3y
Ll e 58 ST ) (e el ymale 10 g ) Jus g ¢ e Y|
Juig oY1 o Aadipe yfial Al o2 o V1 lls (e @i 01 ey
e Y e dlolis B Jgydl iy Eplill A Bus e zoiag

LY e s (55 AU ol ekl AT e o pall el iy
CMBLN 4 (= 859 ca sl B Jg)mdl Jusl po (o0 crodls 4ol 98 3y glnl
el 1 &gll) A1 e (ye ol Lasg Jo il (oo odadis Y claSl
oz By Lo L st il ol aly Bladl o cls Sl oyl
olis 2 gyl )y (e ABLA Sl s I sl Sy dBLI
gl

oLl O gl Jgo gu] B oLl (3850 (e (sl g3enl| danY 1By
Lgal amiieal g L yulaad 3 gall oda Glal st alal (e yomall (e o 3
Aalaill B podl o o 0l ) Jg il cdo <855 1B il olia B
eyl T (e Loled LI (1S oLl o3ia Lgia cams 301

AL Ty Ll il (e (3585 1B Liltians 0T day Lasd 0n 3 A3
s ols 1Ty alindl Lo LEST Luya Lgloe coyls clmiaal] 1a
sUL Aales cody 43,0 (oS asly Gl mlac Gl calay @ Gl
oo Ly Ladad e Wl das o 13y edacadl 10 (e (0B 52 Gee e
i) 1o Lusebacy ol culidadl el Laiw o Jgyud! BT

LeS e o O ey Ly Anmnll 20! ) L5085 0 e Lo giny
el o oo cllasdly Hloedl ol b Laldie | it of com
Of o el Gleg - LAl 61637 S5 Led Al o (S 1 Bgaglal]
Sl a3l O V) 2,31 5,SI1 d Lo p0 770 e 38T lads oLl
IS Lar el cglill ST g casudl 33g0mme cumpnl 13 cillausdly
Joyidl cai sl Lo gas gy

160



Josagll laliey dglill

Las Zramnd) LIS S (e 578 3ypka J35ll ks Esslill Jiaay
ol dgsnadl LS (e 58S Gle g5ty Joyadl eyl ol e
s e ke g,V GLSH Laitial ey 63T ) Al (e Lo 5| calizeg
Ol s Jis o S e B gl by (o ylially ondliadl]
Ol J gyl s S g 9,5l e &gl | LS A g ¥ 5xS 5001
Jie @liss ;S agll day Logias alyo¥l oy alSyll ol (g
<O ebig !

e Al AV Gaay B iligs Sg5uuglly slsll oda ety
NPV [ E 0 PV ICS A PRV [ ESRA PRE IV ESOR
W3 ol A Bl B bl eVl (e 58S Sigas Il D 65
LISy el e e 16000 s oy 712 o Ergomdll yans o
LS (3L ‘:bﬁ;}"ub.q Ley S pd (low s (o caan Sl Al
o2 Lixiza pombigyis e e e Adle 2w Wlenll (aay ciasy
o3l 5 3 100 sl ] s Lt

161






Sog wiouadl

i - NVNEN SUas VI sl ga (ggeill sl
s e AL Cantll 3 LY Ll oy
Al yolic e 36 Comsinl il 0yl
oLes¥l sl sagis

ele LM 3 yaaldl BV GLusYl Caye 13y
ole Lyl aluall clal] olael o dygsll
Ay AL @5 01945 ale a2 16 B Leudigyun
cadh aladl e Guba e 19 o Sl Lle (g3
S e 3lag 1) Bugill el pumanll ol sl
ool S 03,2 100000 e auhu 3l oY1 e o
B9l ol iils GlSew (e S sae
sy S dae mgie Bsig (bl e Lyl
e laBYL guloo] 3T e lsies By Ll

il soall Cadaa b plad¥l BT Cabizg
faa s AW Lyg (Sl ¥l dd (o pamy U3 (1
Obei ¥ Lgud (o patty Gl 3l Jbog (g lads)
fLad¥l 1agl

o2 3525l 595l gl Luad¥I usly
el ot GLai¥ oy V1 oy @201 <154l
3> (REM) gyl 90 a5l 2 @25 5 505 5 die
GRS g patall plad¥ ulial Jesiins

163



uasll 0lSiuo Eiglill

AV g ol (e ey dadd (589 Airead! La iV (e a5 (g
. (Roentgem Equivalent Man) dcis Y1 culalSU

buds cdd Loga dapanll Lgoill milela &Yl Bl ane oy
Leied Jas Al Slela &V oda Sl (o el 5l paiuls . lela iV ola
Y1 ol sl oll L 5353 43 aa3¥1 sl e Lt
) PP [ A

PLaEY! (e baml) Byl Ziell Ly canl lin] b oL i3
Jlais | ¢yi (Commission Internationale De Protection Radiologique) (CIPR)
PLaS o s byl paaadl (o padl G (ol s BLuoY)
(e w033 Y Latll plad¥l de jo 585 Laie i LS
REEN P

Y Caain plal¥ g yad | ool iV e LalT pilad Luad o oy
O gty QU@).HJD Lo w¥latis | Glo cas g (e e 49D wu3s
uLIa).‘.Jb@.g.mgbﬁl mu‘JLe.o-\«_‘muu_g! 107 x 1,25 &

ile lad¥ dis yad wie ST IS0 H510 GladY| WL)!‘:,,:gJaJ\u.nj
25 100 450 A5 (595 glad¥ Glud¥ (o a0 slo (el (o il 33990
R opnd Ty Aygadl 43590 B bl iVl (e IS (e lay CBgid
oyt (g (o 1000-800 (0 43 Ly (o yas 13y edo gl
3Ll 1 ¥l 4 sy <Ol el BLiodl

b gl Sl 3 pLat¥l solimn (a8 L LY mpos
cdadl eslalie o2 ol cobea¥ Cb ailale o? glad¥l paad (o,
9l paus il o dpad! 2aad Jleaial ya¥l cdlay Losie iball
A e

2T e 3591 A5 LasSL 1ledy S LYl o pas L3S
dgeidl edlelall Lo pulalall (am cleladdU (o 2% LeS colinall
33> Y1 sy Lnall cile Ll A lin 3 ol dadll SUaill dclinn oy
Slals Lgie o Gl el (o B galalall cUASy Lgt Abiled
psolysdly aguall fie daldl joliall (o

S5 B Aeaiiiadl Bygedll s5all illazmay &ygsill plamill iy

164



699l Siglidl

Al e Sl (e Lgy ply 0B Lag ccnliln (10 Lgin iy Lag esly pgSd)
gl eleledYL Eudl &yl jaleall

dagsill bl eyl B SN Jgdl o paieal 12993l L)
39l B I el Lg 50 33l g 2y ) Lgimbeal pushal CBogy
il Jramnl| il HLatl e 3, il jLail ) Gl ool a3y
2L e LS eyl ol Ly (6323 Ll 3ol 55T 5lla Y|
Laloier Aaioll oSVl (o 158 350 dadlocyd pll LAl s (o
el

9T bl ola ol yal e Lgeill cile LVl &bl Jlas slshy
O B ymtS il o B oy IS OY ()Y oy 353 el pumal]
dalaie Il daddl AUl Uiy Juaiy Ldadl st cilads I addl L)
O o Bagay Bblis ] 5805 Letag cgoad) MR B yudiugil i)
lmai¥l adga

sl petian Selad¥ Lgblis ol dadldl Slail Clal camiy
@ty Ll y ((Half Life) «caaill yaer oo Loy doliidl 12 3ua Ll
laild e las ¥l dolail) dd yateas G201 o3l 313 Crnil] yac Bue

aiall a8 Caad =Y LM Bl o ol jas 379
e (e dlg alya Sie L OIS 130 . 20eSI o3a clS Loga gl
128 (e oyl Lo A 1000 5iniall gl Canill yae OlSy (adue
s 1000 g alyar il ] Jyty oS Riw 1000 3] rlimy yucaial]
N3Say ala )y G Jsmin S

Sgu I ol yaen 350 Jolay cawni daddl Sl e 408,
Osel 1,3 5o alig cLale 5730 g 14-0y50)SU Caaill jae 3lusd i35S
g ) peaial Al A §9uls 50 g Al Juang (40-p guesligull A
gl 87

9B Zl] B o Lms ) 4553 el (001 (6951 HlomaiW e
Fo daddl AU Gaey Slids 0 Jammy 201 (g9l HLaIl (0 S
dadia la o9 e La pul g ¢ 14-(y 53S9 90-a it g W g 1373 53 porel|
mlac e Sl pla dadliis bl sae eledY Leblal joioy

165



uasll 0lSiuo Eiglill

Loy s JSg 212609 sl g sl el &plig (BLLLI (e H3S B ()Y
Olaally ol ol ) Ll (e o 512601 3553 o 55 L LS
Obead¥ Gl @ Hgadall I Lgiag

WJldsle 53 Ol e oyl Gl alalyudly b=l g 13y
Ol (o 1S (T <1954 ale ASG B Aiun g )aagd! ALall jumedl
BULSTI POV P B NP TN PPN POUOS BV S PN [N
o3 Ad | @asad B 3859 egeloun§ diatial T s (13109401 p &l
Ol g due day W] 3 yedl 0,57 gl

a8 A8 eV Busidl LY ol cyd S Jilas o & Gias LBy
ol el ] e daBLll gl LAl (e HISll Y5 ans uls
NRERPIPCI P R PR FPYVi REPVES-vi]

el L o)Vl edacs o 6y ) Ag gl el pmmdidl yoas ¥
Aol oLl ) gl cleled¥1 (e oy Jlais | Ll liga
gLVl sl oty el pumdl s 5LV Il oLl o2 Lgan Lelosi 29

gl S Rnd o (55l CBMA B (5958 L] Bl 1S B
LI 93 (o 5o ald Copaa lling (1960 ale i i) 3240 o
Canaddl Lol o2 (S 9ol @gimbinl gl oyl =)yl (550
Lrolall Bl 2 fia @o¥) A Gland ans oo A way Loy 1,8
United Nations Scientific Committee) « ol il.’_:u?‘ ST e d (a.n;}ﬂ Lyl
«(UNSCEAR) 32 L Lgd oy &;J I9 «(on the Effects of Atomic Radiation
Al e legh (o a8 O cuellaialy (1956 ale o Lgloe ol Sl
1962 ale e dgsill cylmill <l pa] e

oans Il Led sl @a¥) iy g1 pasdl 108 (e @i ) ey
YL A OF 93,3 Y O e Bugsidl bl Gamy sy ly g Sl
sl ol e L 1 1 m¥ )

Goins Gl a1 ola BBUAI Mgl 5oy 1395l g5l cillazma
Gy el g€ pliad B L gung ST IS 52031 olka 93y @Il
T AceLiall Joudl Lgie elge (Joadl cpn S B G londl coniidsl aid
gt i Ly oS sl 3y llams Zal3] 1 Fesalil] gl

166



699l Siglidl

AL sl Bl (yo Ll Lo | Agalmse
2L S0l adgif illazm s 2alB] e Joudl (o 158 o STyl 1By
liall 5s30ly Joad Sl Ay pand) cllasd) e Yo Ay g5all ABLIL Jaad

s el 5Ll (Joydl g el s fu

oo AalBly Glaty Layd (nojlasy (ruonde Om peld| @eaiil w3y
st a1y y38Tg 32 LS 38T LT Lt (ysenamill (650 cllaml
Sl g ua sy duhe Rugsill Alasmall Lol Y] aalla 2yl ol
0l SLSH 2]y (5T LS eyl ol Alamald ol Y1 jandl e
o ol el &l g5l SI 2AIT e 735 laday aup Ayl ] Alasl
gl Al

Lgal yon] e elsgll Eagli I (6355 Ayt cullamd | 5T sl 1) Calia,
09 ¢033)S3) 1S B HLE (o Aadeis iliaS < lsgll o GllaTy 353,10
RN E AU NP U RURE JU R PRTCHEN WO ] 5 S
Ol e I Toudall 55350 pl53T el Ciganiy culadsi ollia o LS
cealall ol

Ll Gle 1yuS ylas ctlia o collamtl o2 2al2Y (g ylall 69
WIS e Lol Baeny 9580 @0 ygeill collamll oda Jie Zal3] (ya
A3 il gl eMlelaall ass 13 Al Gaslgl (any 5o Led ol : ygel
(el ol Aagmd] Blalill ) dugsill calelad¥ oy 1) @5
Sllastlola (pe i Sl gsill wbladd! (e 5L jlasdl oo Legoliy
S (&)l gl 543 55a¥1 ol S Lal clgin palieill dygaing
Ll 3ysland A%l o Sllasll ola (g Aoy

Lgeidl Mlelaall 2a5 03 Al Gl jfad :OMelall &ialga
Lol 108 G G Caail b 953l sl juolic @al (e

Sl Ay dall e bl g 55 e 3Ll &gl 30 aataly
OISl Ja Lally Ala ot | 2akil] alo )l le g cadll Gyl el Lgy 003

Loy cllng ¥l Gy o cdlelall Gl e oM ¥l i Vg
653l llama s alall G101 3,5 Limds pealendl zle3l aue e
o2 sl e lall us¥ adg (21 Gaslandl i Alial (a9 @S duggdll

167



uasll 0lSiuo Eiglill

i e Al (6319 (1985 ale Algh B A il LAUD Ll
@S oy JBI Y die By @l gy Angsd| G Ll ] el La &Y
kel g dolsT o) gl

Aoy pdl 95l Jelaall ady s Ginladl e LeanT ey Gubaig
caloM ooy (] dacal pas (“:' «(Windscale) « JuScutign ﬁ.‘.u\_» 99yl
LOa) B By Jled s 60 s aa le iy «(Sellafield)
“ps ety 131-054019 ¢ 133-0y 90 31 Jis AU (e B8 e (g5l dadia
29 o yadl ngjji B ;‘)}T g.!a.’."d CLU.H Jeay oy il ‘d Jelaslt
OISl Alal bl

Basill @Yol o dgedl edlelall usd files sl 239 139
olol Ma e o bt éﬁ B9 LT Hbla g5 (&.A.uL' - JOIP
OLS Uladloda o 7Ll (g9l uglill (STg el leins sus
Jelatll oY wling st )l Jelall con bl Gaglill e | plas Jai
e Wjaie dalaie LB @B 03 LS 5aYl

(Tchernobyl) « g &y gﬂ éﬁﬁ"'ﬂ Jelaoll éﬁ é.\l‘ Gualdl y g
9ol eMelall x5 B Lmj.faé.bb_ﬂj:dl)_.ﬂ&ngjﬂb}‘.dl AlaYL
Y e

Gsdll Aama B4 @) 595l Jelall j2al 1986 ale Ju)01 25 ao
Ol=ai¥l i 2y ﬁj‘gtﬁjigpdmgsczsgmdﬁy@aﬁm\
Dl milgidl ol cigSg « gandl ) Andall 751 9ill (e dadein ileSa
zh! Lgilas g sl (100 398 oy didl adll HLially S e dlila
Lysl Ja (e 288

97 Jum )5 @3 Il o Luade & 32 3lag I Hleead¥l 12 (6T 4By
ot dabaild) o lely leadW IS cpe Toca dala il 1S ¢y 13500
.B)}anlihu@ﬁfmﬂcs30005z_] Lgi>Lewa é—‘-.‘:’ﬁ Jdelally

)Lﬂui 1986 }fLAL?AJ..L_J.a Z\__fl\.,.” doenll w)ﬁ).ag&;b J.Bj
RYPOMI PR RVIL- RV Ry (G PEN P REA P E-rp ANV U R B i F P

168



699l Siglidl

L yag LollT Al cdingg ¢ Ja o 27 B (g1 ecslondl £ 539 (pa Cragy
LS5y Ldlag) Jladiy cligysl dawy I Ll cdiog LeS «(J150129 2

esgislilly cdgaadl el B 2390 55l 3925 AL S
Lol wall B oyl @5 LeS luiling Lol g (LOULT (o JS & 15T (2 239
sl ~132-3500 5 131-3501 ¢ Je ca il 5L (e pBS e dail
(137 2505 eally 134-a 505 eatly (106-a 589,15 (103-a 54355015 (132
il 58 .90-a 589,71 CLAIS) €5 LaS ¢ 140- SN g« 140- 53, 5
+(53 03 o pa) Lol g cJailia (e JS elsaT B o judas 5T 93

e 38 . @Il eloi] S 3 logads Lale 351 ualdl 1aa Sl57 a3
£ Esls B cLigysl 35 iyl Sl etie Aadlil) Ll bl
Laalo¥l (e H38 Jolis e Ligyal o ulid] pitialy (Jruolond | calizeas
OV ciliiag juasdly

o8 (ans (e paliilly ciald Ay ¥ Joudl pans T Al oy Les
s by yaly Lol Jos pan I Ll plad YL @5l dealad|
ERPUPIN{ B PRV PRV PS PN RETRTPRETR W) P PR H P PP TR Y PYS
e 03355 Lo JS 0 plad¥) oo (o dSl Runls S e Faldly 203 g
Al e pladWl ais undo miie JS (al p cualBy (Y STag Aeals]
RSN o2l sls U (Becquerel) (J2,S0 370 ga9 ey 7 gl
Lealo¥l § 155 Aueitly ol 5 1uS JST 1S5 600 g < Lgilomiing
(sl sll A5 2 anly pelads] WIS gl JoSull). g5 Yl

(oo S Jan By ellall clmil S b S 0 sl 1ingd 1S a3y
15 Sl g5 all cillama e e ald] 5,5 J5:d B (9355 (il
3 S slaellligh &kl L85y bl 1513 (e il gsall ABLIL
A3V e S B plad¥l (e Aalides cule jond |0 pa3 (a ! 3,88 e
O @sac A8 0 ol @by Sas Yl 5yglnll Joudly a2 gl
2 ! Ol peang gl alyo¥L BN W ga (i oluay OF g
REPRHIRTREINIS NI

Sle S do I Gl g @30 1B el 301 2,3l ols wling
Oale sy (6701988 (Ll 29 - skl IS 5y gland | LT B o J2 Y

169



uasll 0lSiuo Eiglill

529 «(Grodzinski) « Seuidsgyan sy gyl 7 po (Jelall Hl=ail (e
50,8591 2 lall AanslST LA agaas o sl e @oid
S8 sl g D Aalaill 19,1yl s yall iz iall Gans )
Ll Biske comuunl 3 Lug Sy LilySsi o3 e 31 ()1 e
i,V oka 35 jlae¥l o aidl Blmaadl dadloss dr

A8 aEs iyl Sl B B gll Bsladl a ol S5 ol
(e ety cpall Al gy le (ol codad! L sl s lale usi
(Kychtym) (o LlSy ELEREES 23 Wilas 1 leadl o 1976 ale (Medveniev)
Ofg 1957 ale 5Siuga (ra yiagh€ 1500 5o aas e J1y¥1 Sl
e gyl n ALl gsil) Uil Gans 58 slmii¥l b Co
e e OIS Hlmai¥l 13 ol 1By (¥ loby B Aisaully 4 o]l
Ll G| T dy yads (e g e Blay @8 (S0 Juagh pi 5Ll
o2¥ ol B (5 Gl gl

o2 @Sl e SLui¥ 350 (pe e relall aill oof el Yy
Slaei 3305 oF W cles GLa¥l s a9 cLaale 3ylaraully idlelall ot
529 w¥latinl (o a8y Digsill G9all Gillazeg cMelall sla Jia
J9dl e S 60 10y 95l gl HUasT (s dajug clgy Easlgadl
oo 335 ol e o LygST1 adid Bygsall cullasdl Aald] ¢ oinge o
-4alS dyliayg woud

SMelall o ansiadl (555l 393501 (6Sh Hangedl Ol —o
Lo 291y 235-a 5005 (e 543 e (g5l 238-a 501 5501 (e A9
~as0lsd |2 e 35340l e (6T 1657 Jlantiaal (S LeS 74 70,7 o
2394 553501 (233

dodingd Aygeill wMelall LB (UOy) gl ysull aueSTasle Joains
s Laydad alog et 13 ) Lelshs Juay 3 i plund diia le
B B o gl Asls anlil o Olundll ol aualy (ol yiagls 3400
- JeLall

Leess Juad Lasie D gmle S Jelall o 595l 29951 50 LS o
Jo=09 ¢ 3988 Aleatind | 3oL I )3 § gamma (o /4 goed Al cl A0 HUa Ll

170



699l Siglidl

@l yisuill cya s oliatials Tt (6331 yumlic SIl clyill oia Maie
cha¥ 353511 e AL dagy yd!

i Gl Uil g5l Gams e gl sl 353501 (S5
AL (e S e (gioms LS L o plas] 03 g e Lol
(s 33 Ll nyig il e (Ll il o3 1 AL
Lolail e Adle das e slga 89 a)5uSly pgudin ¥l
Ol g Jolall 1L oLl Bty ciuntll e ol CauaBig e Loyl
ey (641 237 5 51ai0| UIS Sl clygho Bt paians e La ¥ Lol
s ysale Bae e ledY) ablis

a5ii53s Ll 23] 5T e 1984 ale Sie Fugill oLt AS 2us iy B
sl LYl laiily ¥y b

Calizes (o 23l B gsill clalid ] AeS pimill dog le Coyay Yo
Joadl of cls ¥y clgiatay 3y A 20 slgh L 2 ySewall Aa AV
Lol Zm il eVl 2SSl Bgsill LA (ye il st S (6 S0
S olia 2 gl y &gl el Y aSs Aa il llasll ol (e S (il
callaedly Hled

o221 e il Laia slgan ca ikl ulalidl olum 3y5las oy
e o2 >-alill Loyl 2 gsill gsall callana (e T (i Sall
O LaS el yadl 3 A3y 80 LSyt (S Sl 1 Lgs Aol Rl yuslic
ey Bgnll sLall gl 1) 3,55 dng (g3 B iy V1 olaly b Ledas
eV e el

Jlodi 8 I oyl alosieal B yall Joall Gy Sl a3y
Lgiag cx | pomaall o3igs Aoyl J3ll Uy cAaal! Lgilibina (2] Lid 31
Lakaill &agli e Laga clld Lo 3 o yie | ol yine L)sgen
oLl A Bl sloll o2 ey Jgemg cra Lagi g Bugaill cule LYWLy
2 e sLa3ll @3y Ly pime (oa S il T ot (35 31 gl
langa 83,85l

o 30 Bl S IS e Bl LA o0y palicil] Jiesg
2 sl Aygsill callasdl g S35 1 Jgll Lo gamis ¢ Jpull

171



uasll 0lSiuo Eiglill

sie LA 02 ¢ya palinll 35,0 Gan 585 ileng oL eSI oy
o Lo L g1 S cya palitl] 351l oyt

dogomle (3,8 399 e (g5l pand| gl 3 palls Lai: (g5l yand! &gl
al B paTy Gee g ol 5Ty Aakaie o olldl 550 Ay B
R {IPNINY

Lols ddmyg ssall wllama Hloms o))l Cislidl 3 palls ) iny
a2 Y iy ol ) oSl aidss 2 Aaneial | Bgsill callastl )l gons
el 1205 L3deLin syl oW1 (pa 38 cliaS ) i csllasml
bl gl | Glalyd e 5T LY g cllamdl oita (2 alay

Bt olell 02 Byl pon A3 15 oyl S bl aliaiianl e
iy cgasill Je Lall b b s Luadl <13 31 g Laar ) pondl ol
ol ol 3450 351 A s (e el old) i 55l A o

bl obes (oo S e OB a0 v Loga dudaallola 5)S55 Lantie
Byl po Ay iyl uBg cadall Ul (e 45yl Ay i )5 AU
Calidie B yuoms Aa Lle OIS 1] dleST 5L 4

Jie oo W oSl plates ¥ ASU elin Y1 (e 158 08 1ylag
35,3 JicS Sl g eyl ol ol il ol S ()10 A1l ol il o1
g il s SIS 9T i yd e 33 Y w83yl il ys B Aauabs
a3 a I (6355 B9 03l | AL IUSV B e 13
2 Gt A 6, 9 LS L Y1 G 535 (U gyl s e
oLl olia

(ol 5Ll (g5l 13 (ya ilad 0 A sall L] g
Lalatl 2gsill llamd] e Aoalitl s Leadl (o yunl slea o) csd i
Al 825 Gholadl Hlgam jodlolin 2 GaL Gilly el Gholsd e
A Lt oLl 038 3 eaad 1S ) ol SIS 2T Jid

Aol (e gy Ul S Luadl b pall olis 35l pon Enp3 il g
50 Lgiya® A5 Sl By gl Aasd| o7 Adiall pag - 50 523 3] Aygsil
8 ohaa 31y oy 20,5 (0T A L L s oln i ol glom e 500
e Hladay AOldl B LS |y (i Gle dily s Juns i Y

172



699l Siglidl

LAgie ol

O 1S Jas s Ll oLl o CEI S A Y 1ydady
ol 3 i Ll oLl 23a Loy (o3 33,01 oLull 5 A5 s
55 Les syl 120 slee 3 GBI cpomaaSY1 5L Haaad cye YL 3L
oLl oia s Gt 3l SIS 8IS sl 3 L 1503

s e (65lpmdl 5581 1 53t 1 gl (o0 56 e g
sl Gl alan, aid) ey cdials Ay d) Aol GBI calizs
el AL g5l S LSLal 13 i Lal) o ual olen 315 2y
e Liall il 1 038 2T 57 o kgl 65301 llamag Ll Ly
51 LaS oLl 350y 2y pds 3 Lgantieiosd Fednis iy gl ol Les
Lo dols delion el pmy L&A 0B dgedl goall cillamma ynay
ol ol 3595 B Lglaatind

A1l (el (o gy Esslill ASAL 6551 sl e i3
28 5yl iy (3553 Le Baleg cotnyputl] libec 3 Aiand| ymll olie
Leal il e g dmlacadl oLl 3505 A s oy oS 57 A3 cendl oLl
35S0 & iy 1S 5 0 Loyl By 0l il slilec 3
ol A dadl oLl 355 A a9 Ley e A ) O pdly 3,2 lia
e a0

e o oldl 02gd (Blee ¥l slis alamin¥ (6,37 5.5l liag
o5 Lol ey oLl 18 L) tic 5 33001 Fud] S LBISY (ya 45
Bl oLl 3 351 bl B 3305 Ll e Luien Lgila
(Y1 By ) SIS Bl e olamdl 31 liiy (3555 pmal

ol o s Lgalieiial s ivasl oLl okn +Lal] GUIIS (Sasg
Lotebis L By 301 gl i gt A audl Bug3 e (g5d ol
slie e

oo 551 1 (35S Loctiad ooyl S5l 6551 jLins i
o] I U3 ($350 38 € S ol 3y oy i3 Lot
oa s D 01 yeill coal 5T i3 pumeald alall S b il yans
oLl

173



uasll 0lSiuo Eiglill

B3 B o B all oyl LU B s 1 Ll 5t
381 ) oLkl Byl 5 A3 LS| (635 By <Ly Alaumdl oLl 351y
ol (3151 B Sl Eguim wlld e 5% by e liLall ¢35 am
T dale wass ¥ Lesie Logas (Bl yuolic calina o @SLalI
243 Winie g plei¥) aal slanal e GALI Gasil (asa of i
JISET S (e Ll Lo 3L (6 yand | graacnsg celleSTs il allidl Joniy
3Ll

174



gal) b pall thatd waglad)

e ke 6T B el (2 yuall olus (583
follall obua s Jie 3L 5 Alesioal) oLl g g
e Madll Jead Gl oLl clIiS g claleadl g
oLl ¢ sLlae¥ olin Laudl calinig ol el 500
2 Haaiiaad | oLl 3yl ek (5 Aetieioal|
8 puruall pliall asg ol hantls (ool Gas
s il il L] (5l 3 o Ul
gaall Gl (3 yall allad 2 Lgilales

e rmial iyl olsa (ye alitll s
e gt Lol ol Byl JSLAL e
ol 3 Lalall Al

Al e Leaie 3us Sl oha 31035
339l | 2V Gl ol guiny Lguo | s Juaig
abseaall FaIL LGS B g puamnll (e (35S0

ST (st Liske oall 038 BEiel (105
ISy (L5l U Lgind,y cancad| L3l susll
Lisir Olska cre 203 Sl (6 oS1 350301 Aisis
ey el LS VLo sty Bl | )
e 3jusl

ISl Vg B! 3ady el o wlay
le Sz e Ll LalS e sl 5L kel

175

16



uasll 0lSiuo Eiglill

cobladl e palzilly eall oyl aildee e Gdgiwl! File

e adall B glall o Grmanll Cayunll olus s Lal] dieg
Aodlis i Lglands L (bl o3a wnd Lgils el pumdly LYl
Lelabs cro Joond Gomeall Bl olea Y iy LIS Calises Bl
LS gLl o0 oles (o LeiT adall (yag c35Laall slsll e |38

Cre gl yadl Aaglia 5, 2SI (golanll Gans palaiany 39
PSR PO PSOMPA I - JOR-SEN SO PR U ANV
d9d (50 33l Lglamey Lae 231 gull Aied) AadaiVl cllive cllos 43
 Apes 5L Sl penlic e paliall Gle (Lol Tises

il pamally Sl 020 olie 3 s 1 LSl 53T e (s
oA gy sl B COI o w8V 5L2 pag uadl s s s s
Ayganall a5 58| an (e ol 2 (g, 9 Jlstll psli
Al g1 maall B yuall olus ga 53,15 Fugunall slskl oa SIS <l sun
coldl oita Lo iad calS Sl @bl gusdly Bl (aas Gige oye

gl s gunall caMLinill oy palinil] 3 dundall oLl 228 3:LiS)
g oLaloass ¥ Biaa [gus Lol oS0g ciillan 3:LS cocud (6,581
dgastlola (uaid Wi Lle o poeig lie Wl o elih 25U of Lells Lide
3 pemall 2 51 yalll b L3S Ul Sl 3uaS o 313 o Jlsa Y1y Jlons
0BT g aglill ol g (0305l alaill 1a Y rne s e sl
Oleall Al

dodlio 3523 Vo (AU (5 padl olis did uads (s (a3l adgig
(AU gyl B ol L ey - g Jalse Bue e JlesiodlS
ooy L it all Ayl g colall oa B 5101 e a1 2
Jalsadl ol @l Sy ccnsdlinilly (gl ol Julod Ly oSl §1531
AUl s B Al il edliadlly LAl ems ga Al

ALl maall (3 penll olie Olb @l 8 yuis Al (65 Losic g
Lol g SLALRL om0 (6201 ygill (IS 1305 Lisasd AL (5S35 Lgia
Ol Anall e dneey oLl B Alghan Ae puwy dalis L=y 5SSy

176



wuall U uall sluas Eiglill

Shasls aoun oo gl 1aa o dnall o clalies < Lal] (e 7501 &gl
LA 008 583 il g ol yia sk 3uad ygill oles &y () dang
oaliill (e Sl 4B Aalid| Aundall yuoliall ()5S Lgarai o5 13
dall Lt ) Gl s il oles dsa3g ccsdiadll ol pe

CromnSYI L2 (o Bisna Brasd 3939 ] Byl Aol LSS Lol g
et 20 Ja1 WT Cmag Lgdils g o 533 o)1 i o LU 3 1)
2 Gl Gl By ] SLSISH S il Wl sl G2 s3] Byl o0e
LOlgendl 5T Ll Gl b Caltisey Wy oLl olaa

Goladl B Al il el Cajuall @lalies @ blel o o
S i3 oLl I (eI i i3 3 s Y i 5L
Glgi 4B g onamaSYT 108 e 1S |ud cllgias Lessle clalallola
adty aa do e Lginad @l 13 s W B CEIT eSS
LS gl ol o sladl yallae JS e wliiy

SVl B Al il omall (b puall olge B 0033 YT LSl iy
OS3 @13 il oles (a e o Crmns JST Lglo 5> Ay 6147001 e
Locwidl ola (adid (S clgimdles ciinw uB Lol (o yall ol
Lgimdlae cacd 0 oLl oa S 13 4011 LI

Soladl B ol (il culilies LAl ¢yo il coglill jumias ¥y
Al GUAS el s wiey a3 b idadd el pume dly HLeY B 25U
Lelalimas Al Ll Glolsds e 285 Gl gdl (pe piS ligh oLl
ol=dloda 5 LEdiady

i Biicay ey ay Loy e Bgae ool ous Alial (e
oan¥! ol olus B Lgdlind, Al LealilSs A all yune 4540
ol

il (B pall ols ¢al] die Ladleil Caoms Zias colbolin | olling
LSlal] Jad 451! Aalas olull o2a Andlas Ladls Jundgs led! o
Al slgag edliad (e Lgy Lo AIM5L el

Lold Coolil alaal gy Ghol il e Tons ol o0a o Lal] Jady cUiS
oo lagay @l yie gl €3 b gl ) el 35S ol jomdl ol LicS

177



uasll 0lSiuo Eiglill

e e e e i Y Ges B @lalad] ods couatl (SbLA
el el

el 031l e iy pmaall o puall ol e sill G391l Y | paiy
o LSy (Ll 2 plall 2 e ys ¥ Ll oda oo el ol
Lodes U gyoe 45950 3,18 vy dle galadl joedl mlais ) 3saall B
Lol g ade Jawl ) diedy Hmdl mlaw die Glef ] el
e JB e ¥l b ol Ll olail 23 5 0 cama 1inglg eyl
R IS PRUN

ooy o yuall Aalaia b Lealadly pl e yes al 3 o 1S
o liald SBlSIl gl )5 S allyg alall las Gle 7l 38,
ALl el s gy BN By ) LIS L yiS1 fie Lol
S Bagaanll slslly clalidly csdladll ola Julsd o alall Laysa
coslidl e gy Glalslll e o Lgia o ¥ (65T 515e

o2 91 sLe¥l B o aall Cayuall olia < Lal] Glo Lin o Gaw LS
oliall Las Iy oo Yy Lna dgu guan YT Com el puse
Sl i) Gy Sygus Gl 635 48 Les cLgludig Lgade il B A )
AU ol ol Jie sl b Aol 1l

sl 13 oSl Lo Aidadl LY o el yumeadl 055 Lo 3ales
LNl lslly Sl Aued Ly JETg Ailin

Leud 31333 ygieadl Lgule ey sl @olandl oiin aslin Lasie g
Ll cye SIS gl o2 Lall 3,59 ale as Lol 35101 1 gl drcd
Wi ety el Ligd (e 20l oLl e g «5lae¥ olus e o
LSS Calien geit Tumdaall S datlin 5Lg¥y ol ] oita

Gl BLA T by S AGU (gHladf ol #1201 sla30 Lentie
Alrlall pogiasdldn g Sle Leud , a0y puS JSam IS 2 Ley Gias
VAL sl s Aaday 1oV Biled B Lemban Slads Sl | puas|

2 (goladl o2 olue B AAIII e SV e g (o301 590
Lemay (raatng g Boga oll SBLAN Gany Jiogd (LBIS]) geid d0lS
2aaill BLad! ) Laslua§ 3Lty llanal (re Lot Le cagas < o231

178



wuall U uall sluas Eiglill

O 1 A el 038 s a1 iy Leilasd e Sl
L B LT oy (5L La T Lo GLLES Gilaitine Y] S
R YCHR I SVRIE T IO S

s L 1353 01 ST ] o S 3 5 pllall oia S5
AL Syl (a3 Bl By gl S S0 A1 311l
o s e Gl cdogg (el Lgy cnnds 18 ol dl ] Wade Jlagy
Cpdead] BT g7 i s L) s W1 Babiad) gy all b Lgal] il 53

A el 5y sl 25 slele aie 3yallall sita Cayals
sliadll aa ¥l sale @l dl Lgd) o ¥ Ul a5 (Eutrophication)
‘sl o3y

obis Lo a5 Sl il jumdl any (B g 8yallall sha gady
Sl A 3305 B ey oLl o2 <A1 Y clldg (omaall (o yuall
Loy ol el 8 ol 3 iLieusl] LS o L 33Lg Auguiasl]
) o] (e 53,155 Aabiniall BadLy eiall b pual s IS 13]
iy s I il Al 31 3yl a3 3331 5505 -3y
o iTie

Leisb ey LT gl iyl 038 e Lo ABLALI (St
3 5o Fanllae omiall b yunll olea camse 131« pudaind] (ST gy
" Lo Leslal

rmall Cbyall i e (g3 1 Bl Aslall cliles 4uitg
iolic Aanlg oyl oa 3 o L3l Lgwds Fadall Lo
o] 3 i Aadlall llama oY sy «Lad 5355 Julonl
Sl s Jresl ingy 55 1 Lowndd 223 Tl SLSISI gl e
2is UalS Lo LAl sl cpe [, Eandladl ois (L5 elliny cacdall
nalall L 3 SIS

Sl Ji elile il Coya | AU ie ol I3 (ye 0yl
o) 5Ll @il ey Lisgn llall 5 S 3 sy I1 JSLAL)
O by Ol ola aladdly aadl s B oudl e 580 Gios
o511 LgiLilinay maall o yuall sLua cilieS o ALeH 3303015 Sl

179



uasll 0lSiuo Eiglill

OIS JS o 3l yuslie e il Uniis (o il < Lgie alienll

s (e 1558 Cadies ol o punll slis Aadlas cililes O w5
Lou 35101 S5l (o o puall olus alind adaties ¥ LT Y] daiall
Sl S LS (o Loy g el il il o g el gall LS e Jia
Lgie Andlall oLl i «manll (3l olus o LA 1,S5 o)l Lingl
AUl gl ol B CM"S“ ol 38,5 53byy ) (a5

O 8 gt Al Aalial sl ge il g culaugall LS eyl
218 503 e delud Cagun g iy cdlmlal] Bunls Aduayg il
ceil) 3ol (e A ABUI (g5l ol Tady S JS i il
Y AL B sty ASHLant] bbby clelally Slialy (51l
celadiiine )

Laslal] g ol Cayunll olis (o paliill 351 Jundl oIS Layys
e el 05K o Gle Bas Andlas Liadlas day ds il Hledl o
le b aelany pmdl o (o puS Bae Gleg GbLadl o puS day
el (e Laud Lo 30855 Cauaseiy cduguac 3lge (po Lead Lo e f 30usT
3 ykeatl La,T Jo35 cling e pud g culasall

Ghldl o Lgiadlas day omanll Caynll ols clal] (Sl oo
g o Bl ola ()5S3 YT Jundyg o)l paall e Baad] gl ym il
OISl AATN Glalil I ol yLall g g ySO il g 31 s ¥ i o1

ey T Al ) Adle Blalill ol 3,55 ()55 o Jundy U8
colaiiieadly ol Les 0585 Yo LM olll iy

Al jue Dy5 il B yall olie Led a0 Gl 4501 ytadg
oY ellyg AgSLally pundll Lisgund Juololl (e i) dpailly Al )30
Sl Gy e ddle G585 Gle il aa aimies )00l o0
o Y () ey caleall 31 ol AL @l LAN any Jie 3yl
e M) Jeoldl olgd alsls Gyl e olas¥ L 515

O 3> OLSD A pall jns By)sgan B Adyplall 00 oy 1B
O Bagas Ayl poman Ailate B Al 3 ralall Apal omaall Cyuall ol
gl el dataill 3,0 Lgad 30L3 Lle Gl delu aBy o sl



wuall U uall sluas Eiglill

s Yo 3l @ gadadly aleddl Jis Lgie dxll aStgall oy (g
olaeVL Sl ile I oV Aa il sis cdgad aBg ( ealosl
Sl=a¥iy

die omall oyl ol Andlas 8 Aol | 3500l 85 Qi
CABLL LA e alsnll 35,1 )8






Siljag dmiall wlilall
- VORRPIESAY

oo 381y oLl Lustl culasisd ) e
Jazd 2 all Jaull L le Ul by ¥y wdSgicay|
il Jgod) rm S 1 (g aall o2m LI
Leiliun il i3 Lol e LeSSbginal 3133
NUE\PRL Y

LY s ALl 33031 2 Cnliny
i U LA e 8 33 ylana 5303
3 iSI1 ll b Loy s S Lgia palicl
OISl Al

ALy day ASEL ol cpa Jodl IS Aladg
35 a0 s Lags L5 LA ot ciliaS
ol ST e g Busill wb¥ eIl Jie 2gs
LAl 2 BeS 3L oLl 5 LSS
ALY oLl algay yn iy ibiall e ALl
el 5205 A Jams SU5La T J5LEL0 el ]
ST @lal o LS dayyl Jaaes T casall G2 ol
psdl B 20

JaLS Lo S Bie ealalidl oia Jils
oy Ll 02igs (ool o3a yal Lle cpeSLall

17



uasll 0lSiuo Eiglill

SlLLail A€ 4y alall Zmall Gle Liojs ags IS Lgie alenll
42539 (ko 5000 (e T Mia (3 yalall dinae (e Liagy 20,5 Sl Auliall
NUSES [ PA ppe-VEpgE- R PV, QIR

Oise Lgule coaid ol sl A yan culalindfg culylastl ola LS )5 Lo o
252 Les clgd sasa sl dygunall Sloll ciaaily (ol jpdumdly L iSdl (e
Lo Ao | 2l o ol a1 L1 g g SO Sl 1 LAzl Il

‘@bjﬁlu'a_a__'ulc&gj:ml,&g@.\h‘fﬁo_x.l\ @lals o pyinsy
Apaall Cladly 2Ll b Lo 3319 el (3ledll plady caalially
ity sbiodl cildee Lilas sy ) 28LaY0 (Jgug ol @ilguc
Slla (ye Lo yud g calalall Llasg iuall LAl (g colas ¥l plady
LJakdl

g dpeliall GLaladl e oL Y YT ey JS I colas
aaal] el yleadl JSLiay ASLgal) S dady e300 elalil|

L L e o) 2adall 2l o cololasl ol (IS5 Ll LT st
JISEY § s S5l @SI1 108 (pa aalin o) Luagalall Lol gall e Ui

el lpeza Gle bl slalall s palzidl dysen jaias Yy
el blaty Adaall Cadall s fie cslaladl ola e STy cdazd
Al Aadall Jolgall daglie pulaion Leul] Log dapadll ol Lol JSLiag
Londl ligla (oo 209 A gy Lgin aliedl Sy ¥ Uiy S 0
U PPPPR-NAR:-NU e v gt [RebAYA |

(il o3l G il (e alilly |58 wigs Hlas¥l oS5 o
JS G2 wlabx e ol oIS 1agd g Il il Jaidl @Sl oIS 4 ety
238 (e pally Ol e Yaud (Jb Gle glill Al 4l jlass Yy olS
osl59 LS5 3T 0l I JLEEY1 5 OISHT ajleas 5o asds oIS culylast]
colalsdl sl

Slaaill oa B (Swy GLas¥ il o ey USes 138 aas @y
e Wlad 35150 ;S o dule Lal3d ol 0 (ks blacal 3,801
La yud g Aaladll ola oy ()T LiSes way @ g Lgin palieidlg culalsnd| ols
A Jo g o> pamild Ll (e

184



lgio yalaill g5l bg ouliall clalaall

IS 2 ab¥l e Tugus Lelaial cbladll oo paliill AS s aliy
Lo e Lgshad g gl Al us ) Olad ¥ lad (T iy (1S
Al | Lecdl e ML Loy puin g cdiadng

i 8 uas Al elaladl e palsill §5,0 suc elliag
03 LS oyl el (e By Wgaia oSLal 3 (2,91 ol o claldl
Of LeS ol ols 8 30 9T cAsls ol 87 o clalsdl ol (3,
LS ibisdly bl gumell Lalals geliay u@ culalsll ol ye 21yl (an
oAy B Ol prmall (b puall ol B LAl S5 deled (poelal 13
RN PN

e B Adall Lglalzs (aus gl Gan 885 rolalaldl (b
) Aprall Sl yaad) SUaill gl B SLeT B Fols

Lags 3352 51 clinazeill] of pasdl any o clalidf ola a6 13y
Led AL 0T dayg byl Alacal gy Luols 3alis (o )30l 10gd ya3 o
(San SBT3 Lghaiial Tols eyl Lgale ol Auliall culalsil
IS o oy Byglomn SLal (o L) Jai ) QAL ot @
| e

Vg i mad SbLll ol B (Y18 ccgue bue dd,lall o2yl
Jomet o LY il | Aald] o gl s lid! B i sy Lgalaseinsl Sy
o232V (s o Lgal il Sy b STy 35Sl o siuiall oaa fie
cale Gilas I Lebis oSang 55V

Ok oSLa¥lolia lass U1 2,3l mlac 398 jUae¥l dogies sic
el (e Lgiod Le | Jeady Ammlacd| 4,301 B JalaD 13 jlall oles
i e 3yda sl sl (e oLl ola palkind aBg 3y selae calilitg
gy AU gHladl I Lgiag cdid sl Ll ) Lgas Lglaig clyladl]
sy dly 5LVl oliag 3B gantl oLl gl B A ylall 028 o U3

RETLE NN RVSULIS- JET-FPUN | PRV SN DI SVSEN P IP TRt |t )
3 s Ol dsd clUidg Al ol (ot dclia o SLal Lgia o yally
Ll ol (ye Buas calalewe LI eslalatl oia a3 I pdacss oyl
coblaill ol RIS (e 1588 185 Aglae oy Al jaie oSkl B



uasll 0lSiuo Eiglill

2 -3l LIl Surad ya Ola e Gl o2 Allial (e
OB »5askS 600 g I Juat dlygls dbld Lgilalae Jadd oy
eyl Jlay b Lgilalis

1 oloadl 2 Bliall LAl clal] Jrey ¥ sl ] b calalad ] (La1)
aB olaladlola (aes aslalad) ol e Liads Laled aalla |
gl Al Juad Zl5a¥lg Lyl 4adl wdg U mlai (358 salay
Ol Gy 65318 e lalall oda any oy clllyg (Glolslly
el Glalgd le Aalall

iy 351l 3150 (e S adialy poedl olis asEi a3 lliS
JISals Blalill sia o ! §lb laity ady colladl) oia e oLyl
el ALl UMY ) ety IS gogs 4By cnllidd] oa (e Aol
oLl o2a 2 s G Bl o G 1S Cony 031531

o=l Adall Sl (o By Jodl o gl rlalall Bl |
B I el L] o ALl Ayl ol BBLATI (ya sl «Lgis
RSV SNV P - Y[ N -y o

e 055 ) alell Ly Ly b ¥ alal) 2 ol el
and oag Leliley Lag las ¥l (s (iledl] plady (alanll 3,511
il (ye ALl EBUAN cya (3 i BBUAIN (ye |y |yuid

Osele 2052 dabadll (1o al ) sLS 3y (pe ALl ABLI 3159
o1y 5L (y5ule 38 28 (aISS Byl i Alls el any Lei ol sLS
0955 ! dalaall dcdlly DLdd &1 ot danall w339 cal p kS (S
" sl alalall Ll (e

(el Lbatl el (e 770 g2y palill da) yball ola mliay
@0 Leaiad lgin palmill sllall bladl @ (e 1508 JLE5 a9
5 ysS reais LAL 028 @ aald (San Aals 3o LiSs 31y Y1 Al
O30 ¢ya gilil) slayl Lol Leo¥l Lgazman (o 795 i ) Jusi B
o2¥1 bl B pBad Byl illee day

O el il gnedigdl pdan Aga g (e Al A5y ,0all ol ey
o Ay (e Leblad Aecslin o ¥ LTy Ailiall cilaladly elylad)

186



lgio yalaill g5l bg ouliall clalaall

B3l die iy lalidl ol 3] oY clldg i hill Zaglies cnaiel!
celsell o Ll e S a3

AiS a9 Ltb.'f}!l 3adalie wlaladl ol 3| e dAaldl el yladly
t e Ba il 593sl 1537 Blya] (e e Ll @l3ll yu s )
LA 02 Laud 3y 1 01301 (3585 O e I g ¢ J g5l g el
s e Lingl Buga Al L e aadl S 300 oull 51
!

bty 3ulaill CSlsadl (e S Llis o I3 oa Jasds
00d o el Lsla il g ol oY ol 3=l o Juady clildy
2L yeSIL Ligmmdin Lols 1501 3530 9 ol agaml] o008 (yasins aB g 5| gl
Lol z15Y 3929 ol clogaun g 35133 (o LI 008 b Le Lolauly
! Jaal oo cl3latl Laad 245 (Scrubbers) Jicuall C‘J‘T'T by (83
o) Aed e doBluad) s Uy 31D, Jolad

Ll Aatladl CAlsidl (e palill Jle Jrwsll 710l selady
U e S oia an Ll le aelud LS (3l e 22301
O LeiSSs el G olsdl i Gl syl (e 0 g i3Sl auaST
0L Gl 050,801 aeaST Al 050,801 0T J5T (e Lol Licals
a3l ol e SV syl

oalnll (6551 351 Gl (an Ao :lall sl sale
22 (el pal alieiial slay Gl ¥ (o ad Adall Slalill e
gl bl (e pial @il

LAl 5, A pall jine dy)5gax B Ldia Aayylall o0a Jeaiady
cliall plas Gl ddaall @laladl Jyig das le JS LalisSa Jadiy
Bagas alxtiie Gl Lgaduad slay Geo 3 udinl|

ass ;¢ 1900 e Ll Lgaluimiaal slasg dum o 301 ulalind | Juaii 1S
e Ay al sl slol) Ay 31Hg¥1 LeT . a1 97 il s 300 ya
o2 Lgie piang dlgand @ a3yl G)oll mlas I )iy
088 BlhaTy cadad! Baslis

Oadl clilza a5 e e pabill Sle 3 ,dall sia el

187



uasll 0lSiuo Eiglill

ALY Ll pae L of il

Lo yased Jgow Digne dga e dygisdl cblaidl alosmiul (Sag
P IMam sl susid| @b¥oll b @lS )l (aey ald udy L 5le
Bl Ll ZLoY deleall wlesgice o Ll ESusmy I Jelad)
cpsll B AaSHl LYl e Lall 140 g I s

perd (Alilas 45y play cay Il o Aliall il e salania¥l @iy
(il gt csblai dalstg 5,V (539 tadll Clas fra 350N culalsa |
pEin g « el l!aﬂ.ujla)mgb Loyt Jadtd dadSd) 1as (o yay @
aldae S8 Gl g ‘Q.d.u‘ Ul ol B eww Lf.).” LGJLU‘ oldl Hle
‘ALQ.IA_H seby e |

2 LeS a1 Blalidl fe 08 B dayydall o0 cuanztiul 13y
Ayl pan Aypsgen B iyl 653 ang Gl 652 (e

s Jre 63V Ae |y bl calaladl (aey e el (S clliS
aldes Gy e publladl ol s Llayg qreall (idg 3,0l ol Maed
S 5 13535 Jasins 201 L1 S ) Labigody sy paied
L3 ol 52l e

(23 plols B Aalall LiLad! oo @i dabadl eililesll piex 29
&b o2 dmazill Ll alaladl e IS pomadl o a5 2y
Nl

L (e Al L) @omas Jlad s (6,1 35 plo ciliag
olaladl sha darial Lols AT alastiuly LolSw asdy gl pan 22
- (Garbage Compactor) «deledl| das Liny @l UV ola Cayaig LGLaY 1B

Lglgig &JJL/.L‘QLG_‘JLA‘QMU_AM PRI PRV Ln(a.mb
o 20 Lol Lgama 1) e ez aaja ¥ 5 yuin ALS 1)
JiSIoha Gl SE Lygaio ) (5355 Aaleall ol STy (3Ll culalies Ja5

g alals AlLdl culaladl o Agew Gl pde Gl gl 13y
Coyall 38 E Al J3LA e cnlalatl oia Jasd ool e 305



lgio yalaill g5l bg ouliall clalaall

Sl b el

o 12y (aledll g Bbiall LA pomd Lo Aiug an s Vg
ool el Jleatl e Aol s 3 Y J3ie (oo Raledll 008 pan
o Adee clileg - Jaall 1 15w Ll IS 2l anlill o (i
9 09,2 Bue Jie colS LaS dpguy ddyylay @3 OlSe IS 2 daleal|
Leols il ylecs Ll llia colS ol oW1 i 1S 2 ol o yghas
Faledll daiind Aunlin uslSies Lgunas 39309 bl 12040 2535 (31311 LeSma
548 58T 50 pudy cnlalill ola o (e IG5 G0y ¢ pihis Ju B
B gll 3,00 b Lgie

0 Lmgins o Jloa¥l cpa 1,3 cbladl ope palill cilles CalSTig
e LIl IS Slia sutaill LY s . Lielis Aautiil] Jsul
Leila¥s e a3¥ JS B Y93 sale 11 58 oo Le dlall sl
23 Gl sl sl ydig (Bl Wy (JE 1 1SS 03,01 10a Gy
colalsadl g

e oye Rl Bgsill cablanll it 1 geill cbLLanl e aliel
LOpall 138 3 as¥ Ll (e ALl clalad

Sllasd a et Sl Jsdl Gans B 5 JS olalinl ol pas
cleliall Gae Led ua s Gl Joadl B LUAS el eSO ad 9l 395301
“ ~ sl Ayl

o9 dngedl allasll e doggill wbilaill ola (aay pan A3y
2 sy clale 40 g die 3ueil] LYl 3 A ol ile il
I:Iuclear waste) gl LLadl e (olsmdl L.ulzu.:u EES SR AR P
Leiny Lomall jo g8l 1 Sy (1982 ale jiacuns B (Policy Act
ol Llatll 3eS sasmy LeS o)Vl Bleel 2 cubladl) ol oy
e Lygs Ldiny (0,85 O ey G DB 82y y Lo g cpB50 S B 05
Ol paall e ol g3l ol

Fals gl il e (05S Laie g 53 13 gill LA e oole g3 elling
Y U W E P PR THIYe P BN VSV St PR FYWI]
sl Aygsill csllasdl (e i Gl Anddl bl (s cllgiadl

189



uasll 0lSiuo Eiglill

3yl 29 (Curie) «&;)55_”» S g cubladdl ol dolih yuldig b oS
226-a 950 )1 juaie (4o g alya o bl Gelad ¥ bl e
IS8T (6555100 le e la ¥l Lgbolis sl) 13] 3 das cublaill joady

aslysad| Lals 7yl wie 73L1 gagcliladdl sl cpe Jg¥1 £ il
o UL o2t L5 By i 5y SLaeSs (35S c3533)1 puiands
50000 523 Nl Lgwsma bumsg coamill (o dn piial| Lalindl @ (ye 786
A JS il glomie 1000 Lghyud digsh ddama JSI CaSa yia

pLail Cras (e oyl Lad (6 S ASCie lylail oa JicS
e aelgiot o ¥ Lgie o JST (651685 e aaja ¥ (g1 Lgie L)
3ol et cblaill odgl e la ¥l doliidl Jammy 226 - agosl | junic
coblail ois Aie ey Jo5 @y i a3l dag e diw 1600

O g Gl blad! Gl g0 Bgsull blaill (e AL g gall Laf
Al Layos @udi oy gl cllasdl S8 335 ol cMlelall Juads
G Gl wblaidl Sag plad¥l Alaigio of Aapeis bl . orecd
553501 JiaS ag Ll dugd bty sdad Lala-liy o2 3le Lo
cS9sd! Jelall fpe Ll cllgieall

Jswpl ol 3le Ba o plads¥l Aniigin ol dancs @bladll v 559
Yolay el ol Lo of ta il 3,505 cugls (o S wB oag . Silgen o
o e 3 500 e s Y Losas yuim Lgamm Y 1S yla i3
e Y Lgelad) o LS el glomis 1000 Lgt,u3 dgg0 ddasea ST 2!
yaads JST e 3w 500 (ya ST

Lo, ey plad¥) Aaiigie of Lapess cublaitl ol 3ale 2.5y
BERv !Hygéb.ubfzﬂ Obb 8 cien¥l Ables Lol (Slef 2
ool HeFmo e cilads 5 B0 sl By Jalall Sa ubladl sl
J92 psdS Lei «(Asse) (a2 pmdll @alis as &P OB Lol 29
eyl 3 UL oia £LEIL Lillasysg Sy Laily i 65
(54 @3 g2 y0) B puii lad

@ clgicall 353501 o (6581l Lelad¥ bl ol ablaidl Li
@ LetleLe] phany Lyl pm 45385 i +LL Bide i3 b La el

190



lgio yalaill g5l bg ouliall clalaall

e Buay Bhalis (25 5 Gee e iy ¥1 bl b wlld iy 3
(15 JS&) oo el

353511 L] 5 o] 3,5 pecs 2Lyl 55 Alams

éﬁf;:ﬁs %
n=

[

Q,U.g.‘.um J}B}
s

N pezses) 52531 bl B 2.

il;&}!l
(L) ] ealie Lo —e \\Lﬁ|ﬁ<:‘ﬂ ”
- Lllag ) =l B AD glad¥l alaiugie iyl
(Sumls - 1aidgn 4—‘
A 2010 L) s (a2
RS Gae e o) ¥leainpat & =)
(15) Js

Lalind) Lgal il Logeitl bl oya Lol

Soall Lelal¥l dolial cld dy9eill wbladl (35t duseall a5ty
&30 Ol 33 2 (Oskarshamn) 299l «(pal 5ISiuglh Alazmsa (e AL
27 de L)l ¢ yia 21 dioye g ol e 120 dlgls alusg ] 5%a 25 3ae e pd
Lyl Al e cia ) (o Alindio Aeld alils B axgis | e
Lot lastiaal San clllug cellgiad | 393901 ya Liks 750 goeil peig alodl
dia Mad Lgaloei Toug cangad! sl JS cpo 3,1 Il culiladll cyand
. 1985 ‘:Lc

191



pasll alSio Giglill

ps0sisldly asilysdl Gle (g cllgidl 3535l Ll O |ylaig
roblie 8900 gilly g5l a sudn pa ¥ fro ot (g
@ldd 458 3)lall Lleladl 1aas S o Jugb cdg Al zlisd dadia
Slga 2 sall Lelad¥l daladll el mblail ol 3l 3,52 wllia
oyl gl a3l Jie Ajle
ale Layay (Marcoule) «(J3S Lo o2 l=idlsla ol el a3y
(aj (oSS 35La s obladl sda dals Ja 45, sla aZlily (1969
olsdloia dals alad¥ oysma Jom Houn 5uedSS )0 I daddl poy
dalided coo Alle 5yl ) Ao e jguo 050 Gl daud by Lgiag
Sl 301 5311 e Lalad eabolall ol
A= SSIRETE
OV
H
i
T

/

2777777
G —da-
blail e Ggimdl clals )l

(16) s

By T zla il B Aygpill Slladl) dads

192



lgio yalaill g5l bg ouliall clalaall

sl da dS 01 108 Cumy @5 a1205 e dole jguadl dilae (g pa09
8 e a3 ¥ sl 5y, d Gy all BLall jé cliall e due sl B
sl Laylad ol g calmlll Al g Bue s¥1 o2ia 1433 (5 iy il L
a3 Lo A13Y doganll s UL fos Jeasd il g Lge Lat syl g o yiauiio 50
(16 &) 58 (e 2ol Lgmlae Gla

IS 2 Ll anzially collaitl ola (a3 o Jaaiedd] zla 31
olSlug sl e g9 (e alailg L B (40

Ll e 3yakall 5,1yl daglia B dgaadl sl s by
oigy Aaymll Ao LIl el gadl calizad AleasST Jaall o glay LeS iy 9520
g8 Gans Al gy of gl oLl Alacal gy ST ol g 1 Jio cnlilast]
Lblal e Led (a5 Ul |

Sleal oo @bladl oda e Aygimll Cliall 2ue of (o5 3ale @y
LY (alsllola Lle Lols duldy (o yaly LS (o) elase sl 3,48
coned) (ya lie suat Jaell yuna L84

O Aalia (SLal B 38,0 Lgaans O 2 Aaddl H5UAYN 5 )shas 2a0s
3Srageeentl allae (B Gl iRy a0l Yl g o gl S L LY e
o ol 31y ulomid] LAY Cealts Laiig (A3, a1 3 il sl
S o

193






Siljag alihall lalad
- VORRPIESAY

Ol B ALl alalsdl e palznll @
o il ol e de gazma Goybs e Ll
A by By Lo Lo Loyl 00559 Al (51
e Adyylall o2a cipe aBy . miall (B puall
IS 2 Le! Aglin Aalai] sl g eantd (ya)
pdid @ dedai¥l ol STy ciglly iLagy oo
colaaiied! oliag slaa¥ olis (8 yn 2 VI

qﬁd‘a;@qjg@:@mu,dm.;ﬁ
e el o530 Blgd S Y] B! ]
2 Bpan¥l eMadlly b puall cilaliee clS azd
e Agide slome B JHLAN (e a0 Lig )l
o sdly 3 ylall cals e Leud (6209 llaka
gy OlSle S o a5l (ye (a0 Aaledl] 1Sy
Caand el gl el B oadl (el ol
ool ya¥ Lgid p & cilSy dusadd! Lgislas,
ELTHIP

dan ALt lalad ) B pm Adac ¢ yalat 1B
I (ot g sl ylaadly allad WoT auieils coll
Sy sllaieg Geall dlangia HLT ya> gl

195



uasll 0lSiuo Eiglill

2 Leaa i @ LY ol G Lantie g cclalad | oia Lgud Ll J3L
0= 3 B Ly Al gyl @laladl ol Jai a8 dwsls ciliye
LOleall e Ty

0= s B Jresiid el oia SIS Gl VI pae By
o2 ol Aol Aataill sl ) (gage OIS wlls STy el )3l
3yleatl @l yodly (Blsddl (e Baaaie gl e calalid] ola ofginY
Ok Ay

(B yeall eslalia e aliil] Lagles 3,0 Lo 3 ,b poes Y
SN (e 58 I3l @ pall obes Glaid 5885 31 3 Ldls (il
Leibigizma g ls ool o] Qe ol dwed Lle IS sae )y Yy 88
el P Lo Aol Bpaleal) 3,300 (o gpe e 300 Layas 3 Los
Buslg

Lasly calyladl ola 2 53ga sl oLl e oL Jlatin| lling
Leisbid A gand oLl I ey o i) Aalead | sl dall U5 @51 Il
e liall elilead] Gan o T il B Lgal ool iy piady

(o bl alad Jeatod CB @l Gae G I Leg
iyt (M) ol Jgadl anSS (gl (ra ling (Y i Lgilalies
Lgie B Gmall o puall IS allad

3 le Agae JSU Aa3dI omeall Cbyuall ASd @ b5y
Slblaill 5] ey gilSw suey Aiall oia e < Lganl Jalse
LA e Jaiy o535 30l oim oY Wiy gy 595 Sl Aalisl|
Te Liall Sl eslaliea (aay Ja235 LeS L] Jlond |y J5liald 250
NPT NI (PICR IYPNN (- JUEN |

LSty rnudall Lgills o g il ol (e palindll @y Vg
Jelse (e Laud Les 58 e WY LeLal] U3 Auols 351 pkas a3
@z lg 5LV Jia LS (gylanl] B Ll i say A0 @5 cglill
LOlmeadl e g Gl (i faas Tuslead | Y1 B Lalg o ledl

(Y oyl olie Ay Hlhaa¥1 olis o Juadll @iy Lo Bale g
Glia ansd Vo glill cpe Al (4683 Lo sale HUaad¥l oles oY cling

196



lgio yalaill G5l by alsludl clalaall

Lgindlas 3,00 oLl @ (e Junill 1208 g . Lgindlal dis 3ol
IS (e S Gy 309

Lo g Bl maall (B yuall @lad S 2 3ale Jundll 2o @i
Lo L5 Gl g caladl oo Alisls 3,58 HUas¥ Lgude dazas I ol 2
a 1gds mole Wy Caolgall Grgas wie Wil lux Uas¥l sl
3923 @ el oyl olue (g5lme (pe |aas oLl oligl Bunlsn los
Las Logio (alill 5,531 olull ola Aadlas @35 o day Lgp a0

O Jemall Lgsd @iy el Cynl) el (e ookiie Falad] lliag
1593 050 335101 oLl Lgud Jendid (el el €8 yeall ilisSa s
oLl e «(Black Water) el 35eadl oLl ks 3k 3359 «J3LL olse
sl y Il oLl eals Cayaty Lipald (6,531 doLiill as o (e 33,1511
.(Grey Water)

oLk Fgllall Aotlall (oIS Sl b 33, Lall olis 505l jinm iy
olall e e 1588 5 sl ol eoes Y illing cmanll (o punl
i s Vg 3 yliall CSlgdl (a5 e 5o Y LT LaS el gl
Aadlall @lghai e Julal )

oLdlly datizent Hlaa¥) olee ¢t 53 5 dacll Caunlgall Eigus dicy
o3 (e A3l Hlae¥l olis @z B Akl 3oL 31 dgalad duaka |
LS Lol ) Aa sl oLl oiis 2o Mikie (Sang sl sall
e 1S Caddeien 3 yoyadl HUae¥l olee oY cllag cLgimdlas (y93 5 ydilio
iy il Il oLl b a3 b 1 35Lall yusliall ey 555
) L el el Lle Laylas el

A o 2ol 1 ol e Jid e Lglind &5 ll s lageadl oLl Lo
Lgie el U3 Lol dols cllaes

(sl geatl oLy AaILall slslly cdlinall A13L Alall cullae s o530
o e 5ty AlasSIl Sl pll ATy ol ol (ymalin’ wiog
o2 Lo 3] @ LeS Bald 0305l allally Jixs 5T coLei¥l oy 3
O Laxd Las (Sas dx BT ) il g (Bl 5T 0d (e oLl 000
oyl 5T 5LV G LLaN S ol 2ty calaesall LS e

197



uasll 0lSiuo Eiglill

oyl olis 2 53555kl 33kl Rl e Eadlall Ay yla CaByig
2 AL Ll O Beleal olgs dpnd] alea¥l Comyg (manl|
c L il s oo fs s sl a3 Sl pumdl B gl leY!

Coyad gl Sue Lomantl (o yunll slus Aotlas Ry ylo (yauatss
LA Anlally (ASLE FadLally 31 T el el

oles Aallally Aalall sl 2T AUI5] B 3oV Aanllall sl
ISy (6,3 V1 edladlly (B)yslly cedisntl pdad : fis Lomiall B puall
T caslyy ol sz ol iis) (o L 585 a3 Le A1)

eyl mylgo (00 A gazma Slo B puall slis 5l ek dole clid @g
oLas ZaIL1 3l5h1 cyn 760 somd AI13Y Ay yall olia LaS3y clmdiyll
el B Lle w33 Y sua B il Cayual

(rall oyl oLl oY) Aantlall ol 9l (ra 158 209
dtlall oo S O Livgnd g danll cldae daIST (ya Judaull clidg
BT ok IS5 cpe S 15 Jlal by ] g biond 55181 AL

tra el 50 TaLisls 3591 AnLall cye il oLl pglal e
ile Gz ol 2 Lol pomall 2 Ll i o oLl 03is 35 65 () sIS|
Aadl (pe ca)pd paT

A epiiaghai ol Ll O pall oLl 25U Aalall @i
ALl oLl g 2 AGL Bglasdl oia yasliig . A oV Andlal) 35kas
e g bl dals Laud @iy g maslee ) gVl dadlall (e
oLl o2a 3 351 Bugunadl slol) 5uaST asiy Lyl

2oLl oLl e yas cim sl 3caSY1 Blens Blanll o200 3 a3 g
el gosles s 353 598 Aol il L3 30531 Anllall cre
stmall ya A 5 13 ool @ ol ST Lt Lelalind
e Loas LSl agis cling cuamand] oo coplantl dal3ll of digyonl
2 il Ayganall 1kl el 3uaST oLl L2 LA sy
L JBTg coasS il o dacnl (53T slga I Ledgig ocd puall oles
) LY Ams e

Lo 050 LIl ¥l 2 ) 2 adlall syl Jexios Y

198



lgio yalaill G5l by alsludl clalaall

coyadl ol 2 oLl ois aluiiuY zlas

Atg¥! Aamtlall ey BB 3glas oyl 2 AN Andlall jaseliy
351 oy AL Aontlall (e A3l oLl Lo pellay ASLEN 2lally
5L @ Al g sl e lSHl e aliill Rsls 28kes
LASLE) Al

oLl 85592 oll LS U 0 e diliasdl Antlall 46y ,1s CaB sy
O3S Jarieny B9 cLgin S 58,5 e g AALAIN Aalall (pe Al
2 Lganay (e alinil] @y a3y (LS, ol any 3yd B dakill
ezl aayhay of SLE Jundll 33 50y

1 AL AN gl (ams A13] ABME Al (sl IS
L, 5Y Lo (ol 1 ol (380! clignl : Jie oldl o2a L2 asgd 13
Olad¥! Amis e LN LA);_@ Lol

Al g Aty il liles day G U1 Coalg ) La
LSl Led o985 duo ol sl Anllall (40 &34—‘ ity (T mles
o2 05509 clag (apdie o IS Lyginall slsll (e 58 (e palmilly
sl gyl 008 (e A Lag (25358 Jasicn ol Gld) Hle ddeadl ol
Olols o aias o 4Bl ya] Sy 9T colacuS dalaieioal (Sias cllls
17 J8&) (o Y

Y Gl Adai¥ B omiall (o ypall slie Andlal 3 lall ol Jeaiiy
O Juandd Sl Zadai¥1 Ll calo 1 oLl g clageall olul o 3,48
oz syl sl ole cilodlall oia g yomd oLl e cnesill cpiia
AU lgShl g gh e datiad 65T 351 pay Ayl pl oLl a3 Leie
oS3 2

delivz :Jis alelinll (o 5 palw dduclivall B pual olie
O S 5B Zli] B La il g Aclially rdlly (355019 paad)
S gLl Joall o 1538 il sl s sy clalill
(o Uisale 380 53 Lgy e Lisall cilibies A5 Slike daill wlh¥sll aa
e I ALl LA (o Lo S 3 0038 calall 2 (LY
UASY e 1,58

199



pas)l 6lSio Siglill

e l
oW axtlall olis
Bl gladl o 2|

1 « l dnllas
’ y | les
¢ y
56 |
] y Ll Juan
'
’ oS | ! |
[ 2estse | -
1 [ [ =2
' | dadiie
Z y A L
[
|
l
[ | 45 olia
|
v
O —— I
1

5L Aadlall oles
AU olndl b 3

(17 ysa)
sl oyl olys 3455

plasei ) mlias

ol G2



lgio yalaill G5l by alsludl clalaall

Lee Lol Sy e Liuall oyl e (s alinil) Bdlie Blons 53 ¥
o Aelin (o Cabiand oLl oka clisine oY cllg (¥l puan 3
3y

LajLall ¢Seas 4l 3,Liall T Zaladl lsll pe olull o2a 5l Lo s
el alial ey clgimntlan I A londl (g0 48U (gHlandl B3 ,ale
e Y1 533 Y olua oy ucliall 3yea ¥ oyt 3 Lesiiad | oLl
AW (Lt gl el ] B Lgie sy Yo o Slgdll e piiio 503

oAl Ll gl 5e¥1 Gl cllindy cAols ¥l Aol ALY Jiadg
5Ll 3lsll oo e Ll Ledlginy aliall Capuall olue donlas
S5 errs 13 slskl 028 s (o LS ey LYl Amamsg Tl 3, Lall
Lobed AL 03a yants a3y i yenll AT o

iy olia 3 g 0B Ll AL sl slue ynn oS Yy
e Lyl (Seey AuiloasS 33Le 35000 sm SSLigh isleasSl liall
el s o Lo Lgied ,a s of S delall Gomenlls 3,0l slsl
Leiag Jal sl lotaaad] e s (JULI e 5,8 5yl Jies La Leins
O 308 aay W 35Lntl o) 5T 5 gda3 W Lgie i€y (Ol pad ! ey Lo
Lol

1 Al ot 13 I A5LSI 3151l e gyl 53 clling
Ll oy oL@tV oy 9o L Lgie dyalandl culol@atWh ALYl
DlmadV ad ga Le Leiag (3l agddy ool !

23 1 315kl el g5l 120a (ye palitl] Bygam I3 (ye creiing
Amllall ililes sl Sas ¥ iy e Liaall b yall clilina o a3
alilee 628 OF oy (ST (B juall boglad Blgh o lea] S
e 513V 50 ilalina dndlasy piuas JS asi OF T Lilma Andlall
Qi%«i&_‘bt@.&_‘al}.ﬂ 4o olia Lgale (59u0 Al oIl 4B pas
O ASTEU (6590 Qatiaty caldaall ola e 3upad 413 ) WIlia (1585
csllall STl Ll o

oA B ALl Lgilals (ary Al A plall (s liag
Sy ¥ ool B Ayl @l Sl Gan b ol ddeal! HLYI



uasll 0lSiuo Eiglill

(Lol cre Bote 3yLiall Sloll Jsnie yanl 4By ciaslis yud Aasylall ola
el S 355 sy gt oLl 1 e s s 33 LeiSTs
¥l Ble 2
clyae 3 Ealeadl sl oiia Jie caing ol 41 fins cpa cling

Ayl olaell Zuaailly Ly i e 3 i Chgus Cliall (o 2ol
Ll Mo pian ¥ el (g oy, 31 (ylals B il guall o2 (2 e
JSTS o eyl JUs Legad e Liaall cLalind | oiis fie o palinil
oL (e Lo Lo 313 Ao 01 31 L Jumis 5l puall o8
A

S5 Blie a3 Ayl sLll 585 3 alls cdaon st 3
Leslilin e al3 30 2oL cileliall pan Lo S0 31 sasal
2 Leiduty Lol cilsue 2 Lgaiad o LI Gany B Lgo pus oliay
52553 Lo ol BLLELl ola 3 3l sl o s ccim ¥ ol
" aladl sloll e cpa ol

Coyunl oliag lalidl yias 3ypkas clalidl w il cils Loy
) LI 3151 (e Bl 53T pin (e Calivs 3l e Lica
LS Gyl b putieiodd

S5l o8 s ire palieil] I YL ans B 2 Lol s B
a3y ey B 55T IS5 Aanath Lely gt 515 332 Lo
5L Byl g sl

pis e e el o Logs sl susill ¥l of el Jlie
o5 Ll @ ciall (e bl slanl 5 Lgainss cuslid ASLeS 3151l
o2 J1330 5 iy gl | Solis ] 330k sl o i3 (sl LLad
O B0l e Tonsass (SLEN e T dagond 15 31 il slac¥l

1 Lete 53l 3] 0585 Lo 31 Ay Lall i o Loass JuB b
sin Lo e o ol JeLiatg caliadl sloll o cpa yalienl
LI oo el oles Jag (S5l (re UL S bl st
VUL slall ol con il 13 ax s 13kag

1itglg caleadl LAl o2t pye palieill Blie iy Lo Lils an g3 ¥



lgio yalaill G5l by alsludl clalaall

s e Lgim iy (Jusl o B lalidl ol Guad Joudl (e o da
o Auia, ¥ ol aas ol alel LAY Hledl Loy cagand 2ol
OF alall ey B LALYL Caay L] ¥ Joe 9a9 dspud]
e 1oy O Ll S50 (rmg ook 3Serms G1oll o2 (Jo s 5505
Sl Gayls cre slsll ol coall Sl Jaadl ] Jumacs o5 1a
A sl

oib e aliild 5unas 351,k HISLL 3l 5amie ulud ys clling
LT 8 Lgisg duols cilsie o Lgain s fio Raleadl e Liaal] byl
el uala s Ly ol s )V (ol Bl ylie o csls
A slaedl ols Gy SIAS pialy Ohadiiens Sl guadly 215l 02 oy
LY oia

o2 S Goe le AL it ola ds o gy (e ling
b3l Lcalin S (955 B ¢ 38T 9 570 900 s A Jumy 2, ¥1 (ol
Obld 2l aladall o oasl 1aa @i o Jundyg cnlaladl ola (e
L35 Ja clling (Gaall 1 e LasLasily rlecdly Lgaaad gl ()Y
~Agd gl oldl (e Lalad Buas (1559

casludll g iy Sl slsll oda s e 031 oSl LSy ¥
Aasyballsha LMo Lle @Sl S i Alighe Bue HUATEY (e uy W






\ia gual

Eigls yuolic (pa Giumias puaic ¢lisguall
STy OlSa S B | pdiie aa sy Voay (i)
29 deliall G B dnls dam, 38,50
AL L @35 Sl ASad) ilaesedl lalie
) ) oSl daSs,

D din bl M) el jalias suadiy
gzl 10g By 3 L Ty 3 SI1 (ol
R RE-PE NN PSS SN N REN POP N
o2 @25 Al g Jail Jilgs ol !
Dyl 5T M gdazis ¥ Slly ool olva uld) o
#1551 e S 1ylgd e anll s ] Caling
VT ye 3 yaliall el guo ¥ s e (g 3V s Lis gall
Jleal 2 el (6,3 V1 WV (anyg ol
o ayalall slingn il ISy ity < Ll
3yt Aue Liall Jlod g 3 ylmit] Jlond | Calizes
bl Jlmag celuladly e il (359 1 Jes
Led! Loy @yl

O dagls clogaall oha (S ae 51y
LI LA B3 (s 3 yaluall Adlall ul gunY|
Al St o asall 3 il Jacedl 336
OIS IS G calally LN 2

19



uasll 0lSiuo Eiglill

O 8 oliae T 550] o o slingunll ol () (e @20l Gleg
2T T ¥ Bla YL 55 nSIl Gudl OlS (e (528 iy (ol
sl guall o) wgin y3 | pail (ye AL )yl Lallal (35S yos ¥ ol
Ogaazmy 439 Wl 15l (ya ez e (90l 1B o llall il go¥lg
Olawzmy (ol sLin guall g rammall AL WL (58 Y 0giSd g cel 56l &5t
8

55 3o e ATl Eagli Jalse (o Layud (o slingunll Calisig
s Lgaai

Jee Yo (OlSe JS B w559 aluall ouatie clisgunll (4 : Vol
a0 cl5g0l 9T sl gls 1 6,91 Jl gl Dl 2 LeS Ll 3l scdl
lall sl clabis (oo i L3l sl IS 13] 3,31 @Yl ol
e eVl ging caia A3l Gglill Jalge LIHT of caieall 1 Lisla]
29l G208 JS B a5 g8 el gl Al 3 Ll sl 12
Of 093 ol e g CAISU o L) Jualy cp Ll oy eyl
BB any Gle Gadsl Layias (e

15T Lals 1,55 Y LT (0T Lgddgh 3 ymmas s Limguiall J5T bty Lils
slogall 5T pls iy Lils ol Lgie ol Wy il o Lealy
geladih g By 5

ks Ll 2 &uslill Jalse (oo Layud (e slingual] Cabies IS
i Vg dazd Layuias Hlamm ) Lgy used ¥ LT ey S a>
Eigli gf colsgll gl Al 2 LeS H3aY (1S (e Lelgaia Jaii of Ly LT
AT A U9 e 9T i) T Al Adkaia e Jai 13 g1 <UL

2l e Lelia s o LT iliall @¥7 (e 3y0liall clingunll ity
OV Lgd (o yaty B U el gl 6153

L guiall 0308 Bt i ] B il ¥ glond | (e 538 clling
Jleall e S o 0 O s Lisguas e luall Jlee Led (ot 31
celsguall ola Jil Lisgy egud pad dm i ngaacs 00 13 Guiglly

Badaia 350 oy I CAaT e 3 yaleall slis guall 3us (ads (Sasg
ALl 5T Lgloa 3 yla oty clllg cLgeudd VT b (Santlly L] cilldg

2006



sLagaall

Lgie salall mumaall (an el dB il Lgd 3agandl <3 Y1 Gan
Jlaadl oI3T e VY o2 Juady () dacugl) Aals B @Sl Lalg
S

e ools g9 e e pog sbbgiall ol B @S (S
e @gall AL Slsll any pb sy 9T ¥V 0la Jo digas Lilg)
RERYN{PNUN o (a5 pelatial Gle velld Sis olSA ol yas

OF o YN s Lingin (o palieill Lglinaiy 351 pall yeu] o] L ¥
e Lols Lo gh 4057 Slo a8 ydilis Laylay s Juiieal| oy
celisgaatl o2a e Leguases el sl

Jims Vg iliall Ol pas S5l Bole sl gunll e g 5ill s yuaming
das> A sgas o Yl alaidlsda zHls I EAYPNEN o
cobewn 3l olig slalall W clingeatl sligs 5l ¥ ity

slin guall £ 1631 38T ya aediallg s Ll Jlae T oo g5l grusmiiadl yiang
Eolgidl B Bale (6o sLaiVlg slidl Jloel o T oY pdaig ol Lac)
038 09 AL (re dae Ol Sty Ayl Bhlill dacgs sy lally
LYY elis g (39,500 e dae Ll 1S aui slisgunall

il YT @l gnl o Jlea¥l oia (s Ailill slisgunll 79 i3
Bylatl Sl ynly cocian¥l lbMa gl yadly ol y39alddl masming
oot AU als ey JHLLT S sl guall 0lgd (o palng Lo jud g
cole Lyl oia oSl Joo g Al yar Ll ol cl3S) (g

sl guall o2 009500 (e se O 3S0 ya¥l culflias ¥l Gans g
Based | b ol IS e 7 15420 (Al Jay e L) Jlae T oye 33kl
LaLo YLy (23151 02 B Oslary uid] le LadY Jlae Tl oaa Jailg
LOSLeYl o Hlgmms (gl (il o, a Y el s )

alal ale JS ()9 ol 31,231 sae o IS Liluan Y o2a Cpis
3 ysball slinguall (L85 o199 g Loy Joadl (S pom S 1215l 008
ool il e Ligale 24 5o ) @asie Juay 13 Lgie

Jleel e 3ysliall clisginll o I Ldlas V1 o2 ,Lai clias
Al edaad) SIS g el Jsuad ) sale Jual elidly < LasY!

207



uasll 0lSiuo Eiglill

ol 3:LaS (nas (605 adg cdalall wlasily JHLAl ol s
sl G delin / U (sale 300 e o pd Ly 1,091 o JLai¥l g

sbisgaall 5yslas Sle Moo o Ldbas ¥l oig ald (o nd U3y
cJeall 3 LaS o L, Sl (gueg cagdilly s Lidl pliaB (e 30liadl

OF T ooy Wo Al g slad i slingunll (0,575 53 Iling
sLisguntly qnls slin gl e gl 13 CByasg lajuna le Cayat
-3) «(Background Noise or Ambient Noise) «dalsl clisgin of (305l
ol Lidilie B oy Ll s 1 grasmially @l gV £ 951 S Jods
‘lgqilc_'&)b&cj@@idh}csﬁbaﬂQ\Myl&noﬁayuﬁ&gb
rdl gl A Ldl il gl cpag ( BLAYT gytag (Blal ool YUY clS yoma ye g
5 ysliall el ga¥l e g ¢ yuyladl @ET‘:,AQ}@JL‘,?)@Q:»;\J\JL&J;Y\}T
L PR INEN T Sl e el jud I Slatilly gLl el oo
alizd Jiate juas Lgie 09y clae 730 Lesie Lalal Lgipase & 1543
Y OIS e B

A Sy 1 GLSU e Lgiadig ol gun ¥l ols due g3 caBgy
2 9l ecany Il Lo 1, B A alad clis g Ja5 oF sliall fped (HladY!
;b_a Alays L‘_‘_‘:_» 901 Bale it Ll Abudl (e 3] LY
OISl Aam 311 5 yuaall sl V1 B 158 sl gl

Baad i Il Blalill B 1,8 dualsd! clin g J85 o awdadl (a9
2 LS g L_,.n_s:ﬁl doliidl 985 ane g (ISl sue Als s lgaal ol
Lo

SIS Lalamly ¥ 3y bl 5300 ALl oL gin LY liny 13
42 slmgallsla sus (e Jlay ¥ D (ST clagagad (ol Al
LV Ll gt 1 (6,31 il a1 il B ol gl e 535 50
oy 4T ) sl

18 ey ¥ LWl o bl slin g Bus Lo Juds 18T Jalg
Lot JSo ummy 4y el LSBT i B Gnsd Sl @il ga ¥ e
sbingin sgamg anat clidg (Lgdlis cals Lege (Julll LT 38 5o G
Ll LT aalsl



sLagaall

Jadl Bilgg cabimLadly clylecd! e 3 yaleall il a4 alg
Ll slis g 9T Biladl slisguall jolias @al (e ol G2 331
O] plS dagd !

Sleie ¥l o cagy vay Lagy slis guinll (e g 9l 1 QIS Sia Bu 313359
i 5T I3 e (35 a3« Jall Slias b bl e il
5y Ol 2 Lo g« aine Les Leliny) 38T a5l 2udldl cLinguio
BaLoYL Jlll cile L e Il slisgntl olia 31 el g ooy lSadly ALK
leill elelu S I

058 ya W aslhleddl e 3 yaliall clingiall 00 a0udy yadn Yy
ol e o ol Al Lee)lod le @eiSlans Jaty diall dawy
1 Bslall Gaumdl) 5L cre 1S O ntl] (o A paal] 3y Lol
1Y Gl e i Ly 8T clis guall ola clas 03 Gyl O]
bl oda le allall 5L B Ladl

o2 9T LS ol e o)l 385> e jaball mumindl 30 #ls
OS2 o Of plall @¥T e jalall mumiall Bud udd L M| Gyl
Ok Yl A o2 B dia ST

oan Al agdl ciatial w3 slisgall i o i€ df oy Leny
5yslonll BLLitl B Lngiad iy ll GLill Gy o l5all halis
s o Lags J321 36 Ll 51333 ) syl 3l

ple day Lale Iladl P b Lty sl el )Lt slaed alayig
ale M5 3 ks (gule 100 g2 a1l OIS @lyledl sae T HuEll (o2
Aasis (1970 ale & )L (9uba 200 I] IS ey 03,11 s 2d3 51 o5 <1960
2 AlLett aaloytl oda (o b ¥y el ol 5l ysule AL
Ol Iy B clisguall o Aliles 3L Gl sl w® byl slaed
el JA1 3 s Al ] LT 3

s e Alaas 3yl e wLEY! S Y & el ag
DSl lglads A5y, o pdail dale] i cliidy (Mol slly Jail!
Garb e I LS slgn Lgia il gl (e A3 Bgus ol
JeadS e Al shisgin ) oy o cLgie 3 pabiall aslall wljle

209



uasll 0lSiuo Eiglill

b el abladl Ala il gy 1 3 leead) IS Lanyg LIS yma
LIS 03 Jond B y2all Jelondl ani

Lo ookl dacta i3 sale] : Lok < Lingunll AISEL 6,501 Jolo Iling
STl slisgunll Golatia¥ dasls jalss 2aldly 3yl oye Leut
O U e Al elinginll (e Aade 585 (ols £55 (e Olie 2al3)
AUSAL o4a Lplad wliat 1B L) (6)3 Y1 Jolonl

SLET AL @l SUA ol yme e 3 yalall cul gy as cling
Al Juad Gl slisguindl £ 1637wl (o el lall B Lgboging Lassas
e alE ahlalls Agadl Gilsll laf 0¥ ety ooall ooy oIS
oo 2,3 SLal L2 of (ol ol o

Al OIS S LI LSl 03 e 3 ysleadl sLinguall Jund 13,
sl gsmdl pall OIS 13 Balgl) Auda )l GBLL BlSs s I o
Ll 3 yar Sall o yulal

o Bl 3ie Bl i oyl (gaand) J31 e sLeaae ¥ 3aLd 1yl
2Ll s Lgie 392 sl Aady 5313 Llg (] Solsll oiia oye i <Ll
g dols ugas dailgs

OSLeally ALl (e B slae e Lid] ) paddl zLas Y1 ells Julasg
Lo OIS slae T aaly e Sl darcatl alilat

oladl JS B Bugaadl (SLadl oda cotial o clid Lle 8,5 udy
Ll 238 (pa S gannl i slall 33 ] Lo 528 Junss
Adlal oL gall 3 yme comranTs ey Lall g gl &lsll 3Ll Juls
Sl 9T Ml gy pdaan ¥ il lilaitt wlSyat

o 3ysladl slingintl 5o ) ol yedall oilS, & a oylad a3
sin LS, Al i Late w3l zle 331 Goney il ySliall ilS s
RERITAT

oL gall AL lS yome e Ly (315 3,58 g Ll illing

eLin g lly meomandl (e i yloa o Bl Lifilie o2
ool Biaod| &yl Blond] ol ! 25751 ey Lioguas
5319 el yally cCasdmilly Lecuidl 3Ty LMl g Cacal 3ga|



sLagaall

a3 33l oy casdl J3ie JS B 5 diie Slalilly p LAy Jume et
A slisguall jslas @al e agl!

(Decibel) Ve fupusy @uals o ya3 Liols Boim g s Lo guall 5l
Al igasdl bagas il sVl (9S8 o paiall (e poliall s Tas
eI A il g (585 G <135

@il gol-Ae gerus cilgnl : o @ila s bue Gl Bale @l gV @i
-l Aadtpo ol pot-p Lan ¥l dlacgie il guol-Aials il gai-fus dSsla
(PREAPNSYLETIOM (FEN WS PP JUES {RER PV PRV PSS CRCH PO
e 130 L) Lgiods Jusi

JS Leblang Lgdpas Il clisguall soleas ey LI Jgaadl s
oo L gmaally L] @l pan ¥l ol B3 33 ¥ i 1 Jie s
guall ol )8 gt Gl Adisl) 3,409 g5l 9ddl B 59 ,A0 A4S
Lgie JS e 3ysball slis gl Bud Lo e

Footimeal] Bl ol ugamill (e 1S o I Jgaanll (oo e
Laai ) elin gl Blad L3 U508 Alle ol guol Lgie yoas J5LL1 L
e Loy Lalia clgl 3 ¥V oia alaiiol con ligly las

uﬁpa'\ R

o Bpasdl Ll 3,801 O Joand! 1 (e L oty <U0S
008 Jia 5y O pag izledd v I Juad Gl slio gl (pa 1558
2 sliall B oyt 3yall ol G2 T oY Lale (6Ss Y ALl el gy
0583 OSLe¥l 008 090 o (e le Slso ¥l ola a3 ()T VI Aalis SLal
o ol

e O3B o Lo psdy U1 Bl slS ol Jsall Sy
il Acaadl ISyl ey peca ALl Ld gl ol gua | ola
cguall @it G130 9, @IVt aadd) Gl S5l e

Gunlls yadi Lia )i€s . don g ¥ 3auatia slis guall e B2ELI | )Yy

«(A.G.Bell) gs_i).xﬂn (QJL]J‘ L&)S:A_m U'" Ceuillg ,Q}AAJ‘ 3)\.@? u.u\_:.s_‘ ERER (Bell) «Jdh ()
GJL'JI dazall oo A ‘Cu»)Lcj.‘ 1/10 44 » Il (:gi o gll oda e dale Joriiawg
e el e 6015 0,0002 olude eal® dadis g igndl Ange e



uasll 0lSiuo Eiglill

JLELYT 5T das ol IS Al Sl po ¥ deloc e y3gully duadd]
sbimgeall Al guand ilgin o le @aslead wys ¥ )
deloc wie oIS B agunny do yoe iy uBg clogads Lo 551 Lgia (9= 39
" iyl el S

Ol (a3 eanall e Le g ugadll el sunll (o 1By
oo S0y lelan e aay dlgade iy B3 Lecus ()5S Le Sale STy
Of e o Y il s el sl guinlly grumeiall yatiaal | (o patll (] 2S5
Al dsdadl gudl Gle ©a5s ady Ol wie pacdl Al 3 )35
LS Lgilazs ol pacadl dsls Cancs

Jlaadl e 1S Gle gl 8 oyl Gl cildlan W (o o
©gin 338 A O WV e 5yaliall clisgall Liagy (gus pay M)
Omaliens 33 0 Ananill ol O el LeS ile a ] egaen ST B
deliall Jlea o paead! (yluid ¥l (o Al 5000 g sllia oS Ly
1977 ale D> 16000 s Il drcaill 028 ceadlyl 1973 ale

LYl o Ll Jlsa V1 Gulma e salis 3T ey a5 ling
nSarad! Aeliall Jlee (oo LusS oo ol 4 sla 1970 ale il
Bl 8 Ggangn (Jlandl e Ligple pdie d0u o5 @asae 3y
(o pa Ao nge el 33T B 5o (aan BLaYlL joladl
L2 Osleny SH1 gSlaall YT e 3yaliall slisguall gy S jaical

LY poeadl Al B | 555 Y LAl clin oo (o (and) aBiang
ool 5 il OF gy elalall Gany (STg Bjan pue AB clisgin
peoead Tcaloa o BN Gany ) alsel 5ual elissaall cye g 5ill lingd
Lobed¥ e

e B i ALatl clingia ) sliay 03 LW oF das UL (e
Aadamill clin gl (Sg cLge Law s (10 5,18 s Ly yadin Y (g el
(JLalo¥ly im g ceadl HLS Lioguas LVl a5 delaiidl i g
sl o AUATY aue s 3,1 o Lo Ldle

Eyga e LByl jud g Lo lall Alall clingunll (o il 4By
Ol (Ll ot 43 g Ol may B el Gy



sLagaall

d i e 8 aLall sl sl

(s ) A dreadll Sl se slosall g g
10y oo st o oY 10 _ s L
20y KN 30 _10 (NN
35 bl LS ol sl 50 _ 30 wls
A0y R I
A0y aiidl ) N &S~
33 iy ) a)
(65) o obl (2S5 Sl 70 _50 ¢ U,V ala e
60y Al Ul
70y BHE
70y 1L ¢S S T
70y eellally a ol
©7) S L
90y ¢ st s 100 _75 e s e
(78) S s
7y (2la/es100 y 5L
78y LS allus)
88y S Lok
96y ek adas AT
o7 andal) VT
14y il A ) 33 130 _ 100 s e
(103 L) o sl
(130 E s gl

Sl s 5L B o LeS audl dadis (0 20,09 dgandl ol jpaddly

dalae cadyi w9 Muadll jalds I a5y puaidl de juu 3l g i)
Agaad] laall asg clalll 58] wildac g @uagl)

oS o Al 8B Ee (585 il paitl ola (2T o dasl Geus (g



uasll 0lSiuo Eiglill

cslisguall oda GLad¥l s9a% Lesie Loy yu5 Loy 5T ¢idiy

die o ¥ agandl faa T ¥ sbsgiall sgaty a3 Lad¥l G pag
Aigas dgua Lle slinganll 30 3003 die Lsgiad (il

e (2 T ol gl i) an gt B 5 punll 1 el
2555 03 LeS By imdly CaiWlg DY) aillh g o ypda it uEd L ol
439 .(55 0B p p0) cpandl B liga gl Gany 3158) B sl guall
O9radn (e O Lo guad Gl Bl g aes B Gl sV Gas Il 605
AL sl gl (e paldl 5y ogaIly

sl gadl B (s 3Bl § g Cpantd 3533 Alpawy SIlia a5 Yy
o2 O¥ g LVl a2 slisguall oia Lgiasd 13 1Y
g3 Leie cdalge sue Jo aeind oy 3 Y paRd e calins 13 ,BY
Oleas ¥l agli SN Jaadl £ 939 gl (o il oy Ly Lo guall
34855 M lizmy Joms ALl T eyl ¢ Jia ¢ Lo guiall o20gd i ya3 o LT
SLalil saalice 5 yme o 3,0S dB3g woad

23T AL Lead (slaladl (o2 Al 500 (s apdy Lo jua (&5 By
Jo cdazd pleladl Aomis B 355 Y el guall ola (ol g 4By csLin sl
O 1S JIES LY ety cugia (oS e Jaall 3:LiS o LinT 555 13
alex Iy ety Hsaddl Juss (e 0335 LeS 58,31 e 3)0at)

LY B dadi ) slis guiall (o yaidll Sle 35,5l Y 0B a3y
Yl jaey B Sy (@l gdl Gam g 439 Al Afd\g RS
ale 5¥55 (y3ale 4000 5BLS Loy ol 5:LiS aoie g s oadl oy il
L1971

AS5U STy AalS dBuy Labiaidl Loapdiy SV ol yias S Vg
¥l cdal B z ¥ 3: LS aue B o Ll

9 ol Al a3l s e Ly AliLes dal s gy T B
«laglan (po digally L ngagdy melidl ua B 158,555 sl gundl o
ol S 1 Ly 93553 Aptas ] Su] JdlS (T g 4B
28T Al Jual 3 yatiena slingis I (o paiy Aag pad| plall sl (e
JaSg A giae 2olgdl o3 die AWMLY @agllani IS5 Juns 7100

211



sLagaall

(Badall e 3 yakaall slis goadl Lda Aol o) JLa3| wie | i€ U Y ol
g_“:d‘ Jaadl O el LS (56 f&') E-).A)

830 31 Lo Ha11 oyl (o) Lot (g ESAYY sllas Y1 B30 ) o J 3
(Zr}m .UU,J\ ) ;\-CG}-CGJ\

B yan 505U aliie 3151 Lol
a5l ad) IS EEUE W | sl sue Ll sae
% % WY
5.6 28 4 20 500 Js
15 87 4.3 25 580 o

celingn ) Al Gulill ST ea GLEEYL crulaall o o 1By
e p2asid e 3l bl g Z ] e JaSg copnddl (550l Lgie Lina
o9l B pandl ZLal (e Wiy conlll Z L)

iayd ‘d)gli Al gy e Lgs C}m.ul‘ slisgntl yulas caliziy
Jeend 90 g surd | cabhWell o gy C}a.«.ul‘ slis gl U.AABS“ asJl
s auim Yy “ajzd\ L_,ﬁ&\.cl.‘.u 8 (e ST Oled ¥ Lgd (o et Vi Lle
cdads Jos 80 Gl aidsa Jia (g )3V Joull Gany 2 sl

0583 Juewd 75 (e 85 Sl sl gl 0T e ale Glasl SSling
el Bl (3138 ) LN 3 (31 S e ] il il
.SJLA'AJ‘ ;LA.A}.‘A_” )tﬁu.n LAJ-“LC ji






Loc ali¥l ol 2 causd! sleladl (o To
e s 3555 5y rcalating el Eigbill o
Tl 31 L3 (31 e oS3l 5o 51
e 331 Ll eLiadll o 1515 0 315
e Coyaty o plaml 3o & Liic gome
SIS S &5 s e (o Lab 11y 3
L g llin o dam s Lolad ASLes 6,231
2ia s I LS5l ey B ASLLY
o1m L3S UBy ()Yl S5S sag Ao ganll
e ysball slimgiall Lle ASLLO oLis gunll
AT
e alie e ASLLA clin guall ola Lady
Joo JS B ,dais Al lalidly pLidl allaz=s
U1 (93 ket S Lommal s s 301 el
a5 L Il il Sy S
Fasiil] Jgodl o i3S L Borsan culalove oLy S|
2y oS ASll ok (yaniBig cdualill Jaully
Angaill alla e ag gl llama fpa cul ydie
J9l (e 58S B OV ans LeS ce¥ gl g
il (6 phaall o) CasgySull IS

217



uasll 0lSiuo Eiglill

LAl e VLat¥l b
randaiiagy gl cula ol Wlga sl o Moal (B lIs IS oy
YLl ol sl oia (650 o) pedaiesd LS LST o9 e Aewdaiall @Yl
oleall o Ly dagadl elsgdl Dad oolSe JS o Lifga il Lalif,

gl el ke 3L cye Ll

YLl g dcdaiiag oS el oll i JS 580 O s By Y
B Ja AR Qe l oY sl oSy oLVl dmis B deadaiall
ol Jie ol sliiel Iligh Aime AL yeS ilind oyl e Cliacyl
IS 3559 el Jee B Le 3)5ums S5 (T (pe 0¥ ¥y il ol
QLI andl Sledl JS B 50

LileasSIl e Lol Gans B e Ylally el sl ol H355 0 cliis
calsill ) of AVl ogs A (635 43 Las cdgand| LI B 5905 4l
L BLA Gaay LS B &l pals a9l o Lasll

SUS I A el Joull (amy B (635 Gl dagml (e S lling
CafSII IS 12 Bprudniiin g 5 gSI1 il sl o2 HLETN (0 s B U
ST YoV U3 Lgie B9 ,nll cilaslall (e 538 pandy casell aaliall
sl 1ia B Jols

370 Le O Lisguad g il @bVl o eugoe dl ola a6
O YTy e Yl llam s oo 1588 ST lane g dlali da=a Cali
e LeS g9yl elSils 2l e eIV el e g Ay sl llas
2 & yidng (Jlea¥ VY oL oI o L) ALl dascadl il Lgs
5150y ey 1 Egmdl 381 pa pyag ccsbaaladl oye s lale gl olia
S ey alaatly LYl

o e Lasaay G Gl Ancanda taag5S01 b sl ol
of bl daal of i) 2aa¥: fia Lgp pd Sl )3V cileLass!
cilelad¥l oia (ra 23l J37 LT 2 Leie calizs Lag (306SI) AaaY)
LOLSI oia 2 5555 a3 LeaSty (L yas ¥ g0 iy 5,03Vl
OV i Lgayad Y A ylay

Lclaiie g3 gSIl il sell 2ty HLa¥T s o g1l 5liall g a3



wshikog ;gSJl gLl

s 3 oyl Ul olmill gan oy .6l padl Loyl pulad e
e @lggySae LT Ale goui Lgish aggSue il ga du sl @3 Jland
coleli gl 3ud ol CalHT e e sazma I ol et

ceadiyl w3 ALY ol B cnadl Jilges 35l A O das g 13y
gl Al iy cliacdl oLl (o 5 Lgin 588 Conoly idbgomle JS
Ayl el (e

|0l (AliLee iyl sy s S pe¥l ool pulall 23 sy al3 3y
Al (e pdadiie LS AL coplemitl 50 (e S0 510 Sile sod (o pah
4B Gl Al ola (e 740 g (4T s 3y S (B 3 pad 3l sl
Ol yeas Lot 735 o el LS (ulealill o35 JalS ot copiond
i YT Caoms 5T om0 (e oyl alieieal a3 g LS5l
e Loyl of ilall 3 plud¥l Lt (o 13 il il sl S5iua
ol el Sle oilgg,Se 3YT 5y ke

SLALE alal (plons (oo T ()T samill LY b das o) i3
Ol bl o Caniay saliay Alislo 3,58 (39 STV Cnaloell 3y 3Labul|
coolea M GleT Ay (b pay @i Jalsandl il

OF el sLo3Y1 o ey U1 ABLEL] Colonil ey ol a3
sl ¥l paany glavalls LLo¥ Al gag 5l ala sl (o il
oilgst Jie 9ol as g 439 3,SIA01 (30 | (635 By s aciall
Sl sl olgl (o il @gdg b (i (L (G5B |agas dygeally JuSy
el gySue e Sle s Y

ol Balas Byl Gl (6,331 Clill Gan (e 0 A3y
Leopal aie 8S (adshy copletll oy ol o suzill wb¥ il
v ot LIS L fts Bdas o sl 2208 IS o i (g Sl il sl
LeboLig Lghyud (po | oS w2 ebiacl adl LS (T ALall coylamil] Gam
SLALSL Fs Ll s, Adle ol sl o cCang Sl b sl Lgan ya3 i

ey D bl ol 3l Gle Apele 35 ke @Sl (S Yy
e Calin B it 1L oLl o2a b LB S 3G aae
G2 Sl LayiT e @Sl (Sl W g o651 Al Al (e 3yl

219



uasll 0lSiuo Eiglill

ALl o scuall S ye¥ agall agall ol iy il LI
L1 L oyt o S 31 Byl a3 il S 1 i
il sa9 opll el Jle dads culgg S all ) &gl 3)50m
Ll 4y Jyaall ki3l sgiaall e

e JS 2 353 sl plaid @iladl souall 55 o3 i B ym Y
caleludue g IS dabel (ygaloms il uaalil) o Glalill jle as

aye e Al 5T ol gSIl Ja5 Il el daiall ISl
(Ul saal) 3 ydigddl Gany Ergas Las M 71Vl ol us§ cond 5Ll
el Sl 3105 oy i1 g 5 sl e S syl ol ¥l
s oy Laotie IS a5l B 53511 LT ol 5o a1 0¥ 030g)
PUV-A (- 3-TSEN{ U SOR. WOy SV PRV-ITEN JOFL JUUIERR M
Lasay OLad¥l yadin 0B QL Gaey B9 483y jglanll cauasdl
i yslall luns s uny dBg bl Bl bl (uadlS e Aaues 350,68
LolSat sda gus] et o dlesd Ledie

SLY3IL Blojasd Baala 3 ] Gl coylomil] (5] (po 0 3
Sl Ol paad adll Sy B S B il (e Liad oo 3ol
ey Gll yhie Tauah gomd 4353 S3LyeS Jloma Il o3

las (o ya e 508 (adsil 1B Jall Job 18] T das of IS
o ey gyl S5tone 0l S5 rantlaiiog i€ Jloma ] Jonil
Loy ol 45,03 widy Ja 30l alesd] o7 LeS cdeadh corcall lo
Ol pany B oLa3Yl

L) s Ao sl el laad gy T cylad lia (o e 2 1 e
g Gl 531 I s (oo 5l il liSlian 1 o 9] 2Ll
ol Sl alilas Y oia gus] (e (nd 1a8 . daiaeg ygSIl &l
531l Ellama o s3Il Oy il JLELYI e il dumaal] ALl
O3yt e Cangg Sl 2l e Aladl daiaall ol 3.5 oI calSLuiadly
ol 5l e ety Lies€5lilg  mall Slamdl iyl BsLsOU
L5 o e e Oadinns o] a1 JLALY e



e el s yusad)
IV W\ EEPNP VR |

ol oo Ll Bylasms Bl by !
Bagamdl eyl (s cIlia (IS 158 Busxics
US| D | WA NV FUN TS iy
LS Ly OIS 1 el oY1 (amy Jie e
2 @ledlall slal] oyl il (lablall (o,
Al gulall (e Lune £1537 s 53 T LY
SOl

Letie 2ol cnglin LWl alaial o133 43y
NELL I NI PRI VS NI U
w3 I3l (30 S g o sl e L
OLad! g Aol Lgidl g3 Lgilan yi5 o plait!
Glasd ugus cilasy i Hlaisls Leie 508 @ialg
3215yl il Bl 3 o) ysline Blams
S 053 g sl 155 e el
@i W onsle B el cooi Lae Lgaoa
. (Environmental Laws)

1 e iay 2l (l5d eanas (S
e 01 I3 (eaail il - (ynSy Cronsd
GUASy &gl (e a3l g ol 5y Ll a3 I



uasll 0lSiuo Eiglill

Onlgally sl sumtly dnlill 39,51 Lo dlabladly dnlll ol sall
eail] Lal «Lgie bl 351yl g culalind| Jglus 35150 eulatiy Lol
Aalall Zomially oLl il le Jeidiesd ool 530 oiia cya 5L
BS1all @lualy Alputl s Aewdall 3515kl aluiial eudais A3Lally

Gl ool ally clan il Gle Al Gle Alaalonll jof juaiay ols
Ol crmnladl a8 e 58S I el gl 4Ty il gSmt ] La yoeas
5808 g Ayl Lol juolic puan Gl Giglill 183 shasey 19,0l
Analod |y Al Bylas 359 jcmy (L5« J gl (o 58S B Adlal linan
e gL oV G oy Lo S )l o] B aolasy cslill e Ledde
38 5y ll 13 Eigas B Cornill OIS 5 i Aill 238 jualic (ya
Lgady A gl Aa oS

Llan ugiad ol )il cpadl @ladl Jo3 o 558 B Haus uBy
Ly 1 Loalaill 1 Afial oy - glill o Bl yumlic (pa S
Ao ayd il 1928 ale Apall pnn dyjsgen B del)3I 5559
el e by 21 0layd o 5l S (LU ALl jsuall (yna
oY Elaaaill (ans LTy e )3l @la¥l jan Lle sloaall Lle
ale o 1y Gl B Lete alill 35l plag Raledll pams ol
.1898

Loz Lol (6551 015193 Byl jume By 900 (B yduo UIIS
AT OIS el pa B (il 53l o2 st @ aBg eitill e oLl yslas
Boll e l5all le Janil s 1962 Ll 93 63, ()33l csdlonaill o2a
A oLl 13 L3 3AL g olall @uaads g (ALl Glalall (b yuny
oyl e 301 a3 o lmng e g Juill ygh: o aLudT 25305
b=l

dredly Lgilelpa i Aol jolas Gle Gplall Tas gl 13y
oSV Ay (g gumdl e SV Al g s e Luall elili ol
(ol i I By a9 bl 03,015 AL 315 Eaaady el
Vi le Gsilall ab LeS agmdig gy (e laldl ols B aa gy 1B Lag



Skl o sl sglozy suoll & lay il

Sl &gl il Fgie 35 e ALl alalndl 3yl Eays s
AU g lmsll

oyl olua) 5olond olsa <51 Lillas Lasyond ¢y33lall 108 oy 3
degys a3 ol Juill g 3 (sl

Joadl (Joudl pa i€ L 2ol Blasd Alilas calas 5 Iling
LAl e 2ol Blen 2 Lo piis 1385 3l sl Sy Liall
e Bl yslaie Lecany Cruaty Sillg o 15391 33asie S Liaal
Al yunlic pres ey dalad] Lmaall

v B! s g I ol g0l g il il o0ia ans (go] By
LS5 (Lewd Jaad ll A Liall Sl ang Joall oiis cilesSn
Ll e Lise g Laale 1353 0oil53l1 538 3 550 1S pall 528 (s
o S ¥l i iS00 ya (G 0 9laT| eilas 3l ol Alie (ya g
(Natio~nal Environmental Policy Act) «3.Ss ,a¥| 2ed! dulon o 3118 o]
dazill ¥l o Adlyudll cullaled! ¢ 3laI i Llae T By (1969 ale
i b elin ¢ g (sf Aal3] le C3,m 3 Al BT Ay o
Ul e gyl Jaadl C3la Alalis @Shokl i LS catalBly a1l
IS (a S8 (T Al sl Ll i Lyl e oy gt 3

Aah e liall cleww gl JS a3k (3T Lgile oL @ jusl i
T g pies Lal gy At 35001 a5 il eI el ¥ S
g0 yuo Ji I lalid] ooia Zadlas Lels «Lgie 35Lis clalis

(1972 ale aliasi @5 G215 11970 ale yalall GiLLI osilall aig
a4 g oLl yoluns 1513 il Loell cn ol el ¥l e
oLl gl Il 6355 3 il AueLiaall LAl (e Lo gh Cansan dass
eluall #1630 e 60 IS dsls julae sus LS

@ 1922 ale oLl joline Bilest (518 Joi laidsy B oo clIZS
e sue IS tay HlEl i delus cinged

abias Lle dlaaloe ol Alilas il g3 (6 x3 YT Jgdl (e 508 juusl uByg
e ae3lall culeliuall @al Lyilsd ais ol Lk IS cosialy ol
3 1937 ale g5l 13a (o Ligils juai byl sloi¥l of axia



uasll 0lSiuo Eiglill

=9 (realy 1960 ale (33150 @ 1957 ale 3 yn aielis el
sy AUl delindl cilalis fye 3oble (rac g Aol yoles
0 LS gl o il ol slil] 13 Lea Ll canlshl ol o)
A5 3 by iyl B LSULousSAt o 4 o g 3
Lginlas 1 25U gl b dazd 5ale

Slany 53 1969 ale GlIi8g (1967 ale cyaml ISzl o o i
L2V LIV pilias (e Al LAl Lo g Laad susi Lol
e HLaml cleliall Ji8T a oia o Hlael Al gamll

Of dmid gy Alaondl 3o ) 3 Bylamey Jodl (o S @ia] A3y
olall jas clalee o @laly Layy &5 1971 ale oyausl 3 luS
oas dnllas 351, 1e susmng g yidl 5u,SS Jolasg (3)8) il Jis
Bl LY sl @ ytnl U8 (AardaYI oLl L LgSLal] 1o lalal
ST Lisilay el 3l Bules 05303 @ealy 1972 ale Lol il
s Ll Ll 3515] 05303 el

I Comand g By ] Bad) Bolesms Linyl il e¥ coainl a3
sl 3lats Lo JS Bl ys cgull clSsiy ol sl Ll yusn (ye e gacna
sl e Lgnles 350,k (A% ol

Llas sue e B ol 2500 Slases oladl oilsall e i jay
Ly Il Ll s Lgie Loud ulalsll Coyen e Lgilel ye o dala
TN A g g A yg oLl (Bac g Lilalanilg Lgie yug Bt
Lewol s g Lgie palitll 11 il 4aS Hlae¥) o 335 o e
Lga A pag cnlalnll oim 58,5 A yag cde 5190 )08l Adlasd)
oles Crug Leiw Lan a3 Ll cdle Lantl wl1aSy e L o olgall Lgnbila,
) ) el

(J9dl e 38 e 1S Lalamial o1 ggll cngls Al Se cat cliiS
JS G2 Wagmle glill 13 munl OF ey 5,533 alse ¥l 2 Lo gas g
ol Ln s il i yaus a3 Jaudl e 1S oF amd clials (ol
o2 elgedl Eigliy (ola eilB Hguts D Alial (yag . ASall 0l 4o
5 5 1959 ale B (5 pa s ey Aliasd 3 1955 ale smill LY

221



Skl o sl sglozy suoll & lay il

Cre A3l LG ols 1960 ale (3T 05il3 Ly jous LS (1962 ale
RENJRIPNKTS

SLE BeS 4d i 1971 ale LoLive Ligild ISualy o joual clliS
Y s cnylaadl asle (e slygll B e lam Ul (50,SH1 anST 5
Ligild sngeadl ciyainl LeS canlall culle ¢ gama (p0 74,5 e a3
A i e iligs S 950ugll 9 050,81 aecsST J 9T (30 S 3aS 3iomy Hilas
Wyl ceaial pam e wllaadl Go aslall @lle g g5 Sl
Lols Layydd o yiols 358501 o Lasga s 7 secull o S Ay
e L ) o S ST 5 512 S e 13 (1972 ale el
Lod &naan Hlasl ) Jome Gillg 353501 13m0 31 wie < sedl 2
et 3yglandl Joull lyT ey Lgin T e dadiady o

el gadl sl aid Aliles ilay )83 Ap yall jine Liyggen iyl 4By
(1956 21wl 359 @By (y83Lally Juall (1945 A1t 453 o3y o83lall Jie
O debat 13 Al 35919 33030 Lols pogal e gyl Ml
48 53 1,30 Jandl yu3s ool LIS 2y Laills e Luall Sl ans
Sl 3l 8 20,53 50855 cilayy BT 4gd sus (1 1967 2l
) e cnlaladl Bomn Lo Uslis due Liaall

Lele 2ol oLaL 1969 il 846 03, (5y3amndl 5l yall juan IS
1971 ale Aol j39 (ra 5l B Hoiuo dady «slill (e olggll Lalassd
zoeeadl aB¥I aslg cCadaill ol ggll B Lo yags sl yolall suasy
s AN s et a3y aladl gl LB GlIASy  Jeall 52 2 4
ST 055 032 )SI1 puaST 305 ¢ Jo L+ Lgie cAiliiee 53Le (e
s e AileauSIl Il (aay tlgiag conan g il al STy w4 S
2 g B Sl sloll s Lgkag (paiing yiidlg ey ¥l dua il
L )31 ity (353 g Gl s Jie Aalle M50 A e ol sgll
NTSSPEA R TEWPCIIN [PRIT |

i Ayl puns &yy5gen B Al (g3l Sl clid uay GANT U3y
oo Aagall ASCAN gty Ll Sleadl 10 asayg el )5l ulms
55135) gl Agll Amanlly Bl Aman 30 LgaldT L3l < l5gll ilisle




uasll 0lSiuo Eiglill

Gllazs sae dhgalbhbles yhe O ALaN pia haily dmall
o2y Sl g Lmill s A Ll holill b 505 Adaes 82 ds
Lelihalsd |

Ll Al Jadid Jgall (oo o o clag pitl) ol catiel U3y
ple pols il Has Mis ol paiall Lab . Jlaxia¥l ¢ g (e Bel 3l
2l B Ledlaninls 7yawall 3yl culasdl g 1637 sasey 1970
T L8 1968 ale fuilid oyusl LS clgalasiol 35l s dual,3)
o> @lacd by Joastl i) pe Laglaadil ooy Al duda 3l 5ol sy
el | BT e Tt Lalad Juolondl ol slixd i (o Juolond|

alasil gl Aelio oy il Hlasls 1972 ale LOUT cwld 43y
LY Lo Jiles 0533 Huio LeS dilSye g oy (bl agd
Lyl el Gansg ol s alaiiod oy 1972 ale 3l
3 Lpaay aluziod 348 sumyg 53V

LTy 3ol | ula¥ ol (e IS B (g3 T clan pid i &y IS
ity (ol B Leledlly Auliall LAl pan 351,k @bai 1973 ale
31 Lgdlyab ol 2y ¥1 laly B ol ol Lgia palieil) 351 ,ls Lin
“ Lgalaiod aslely

Lo guadn g e Joll (o 38 B s Laltial Gl s Linguall cogal a3
Jadl Blesgag colSally dam 30 3508 e Lgud w55 A1 Joudl 2
a3 3l LYol Jia Joadl oia (e of asd Uiy vl bl
(s Lin guall e 3y da el ()530B) sl oo 1972 ale Liolss Ligild s ys]
g ¥l el (e Leayi ety Jadg «(Noise Control Act)

Vi slinginll (gonB Iagas (ileall oda cdal cien U3y
29 Ol 2 e 90 g5 b 7 gl | B il y il clgule wu s
75 Al slogadl paazid aganll (e duie Jon Lo gidl pe olall
il VT Jlawiaal (o o 6y T eolan s cllimg eyl s
wilelain ¥ 5l 71,91 Lo g all ey Jleniaal @ladiy oall b
Ayl Joall (e 558 alladll 1ag DLy

Lo g s, aill Joudl aey le Lol onilsd Hloss] juaiay @y

2206



Skl o sl sglozy suoll & lay il

O aoell ST ol oidgs o cde Ul lBLERY| (aas Wllia (IS (s
N PUSTTR- LR (- A (I

A ALY iy Jliag (ol o all ) LBl ol (o e 9
Loladly ol pengeng LOLT (o S 0 1869 ale couze ol 5L
ey AS,nall Leangas le o Sl ol sl olis le Alaaladl
st

ale suseil) wlh¥elly 1S (pe S o Aliles 431851 cuade GlIXS
e Aablally (i 1972 ale sugas LBLEI Leghy cinde & (1909
S aYl LS Bl @uuly B palg  alaall ol jume dl Aalaia B )
I}.S. Canadian Agreement on) «1972 Lataall ool yime 3l olia de od GLén
H9adl e 1,8 ABLEY] o0 i 1B g (Great Lakes Water Quality, 1972
ol Mol gl (Bl giidl yaobill olia g1 59 yn: fia Leile | pe o3 I
slal] ane ooy LeS S Al IS Bl B 555 ol el s
dgo xS ol gLl algll ey XS woldl ol o2 pomdll ol cagall
(LS U olge dacddl oLdl of conlaiwgall eulS ya o cdaluadl 9T el I
(A il Al ) @l dl i Juas Y i el (e Legalia Loy
laiTine G oY1 Bl b s

o e Sl ygia - o padl @Iladl o Ao culBlasl Lo ua g3 ¥
(Y A, V) Joudl e sue B NSy Olaged| By as B
V) sl ol e el ol s Lol ZBLI 3935 (30 el ey
i Sl dolasdly  pgid) ol gl pias ol 28La51 Ilis am 93 Y A
cadatl

Fo U9y 8T Lgud & i Gl adgudl L BLaYl (aay cIling
e ol Gl oyl i & ol 3l gl pien Aol A31aTY)
cdae @3 1954 ale ude G oIl Hlmdl olie gl il ol S5l
1972 ale @il ol ;5T ISy ABLEY oia ol 455 (aay <l s

(Joyidl oMBl o L yass Com Ul pplall 431N 00 cisus 1By
oda gy (o il cay slmdlobie &5 jrlias cal (e Laliels
Olmdl o coill Gl giall lalad] (o pal ol sy )l 43LaY)

227



uasll 0lSiuo Eiglill

15060 e auie ¥ Joaasg LB e o LET Ca yunll 12 06S0 oo : Lgia
o er> Ble le laladl oia b el Aas 133 Yy o Jus JSI
da ¥ ey Glolgldl (e pa€ s Gle el 050 o do iy LS ooyl
el ele B Al Ll el AeS 033 VT o LS Ohus (tenes 02
Loasi etlia o LeS L AlBL Wgan cpa o3 call jdie dewed o si> Lo
Uall Jgadl Lgud <yl Gllg Gy ) Bl Bl Lanl3Y] 351
L) Lalayl ey Loyl lliag . (Gl ylail) opall el e
Lols gyl aldlasly Jg el eBlil & pmdl Elymil Lol
ola A 3 Jgydl oy cslidl e Tam Sl 1oV e cliaygailly
) RO

Ao el &gl ey Aol 2311 1972 ale il B a0l UBg
Lede 239 (Dumping Wastes) @by i yo dalisdl Lge il cnlalstl o Lat)
LA ¢ La] @ udass Zulee 2,3La3Y 1 ola ol a3y« Jodl (oo oS sue
Jo¥! Jedi 2y Oronad N LA Lgd cannidy Ll Olagd 2
Ldle Aadll sloll s a5 pall Bugady e Bugads 3lsll JS Lagie
Alsll Gansg @ suaslSIly (polio M1y (353 LS ju ams Jiag g laisy]
YOI e 5 WP S| PN | PR PETIIE- S PRES IR - P I
oan e den J2Y1 5okl Legio AL @udll Jodi Lody s sl5ll
ol yslall Ganyg bl LS pa (g o e Aiunis Zad 51l
Lajyues

Lols [pdas sl dl S Jo¥1 g 5idl +Lal] ALY ola o plas 13y
Jsamdl aay S g il (e Ll e Lall o Lodg 5y glad B0
Al el Gl

Loll 1982 ale sasill @o¥! raife (ra il Sl Blasyl s ay
ol e 3,13] allad ZalBly Lol ol alasyl wal e culla sl
LS Lo Ataalodl Aalall sgidl cra S Lle ciginly sl all
RS L

sae le Jardl 1972 ale susmill @edl als ll sl y auin g AI2S
Gl 1B il oyl S s alidee e o s leie 2l cilegs



Skl o sl sglozy suoll & lay il

solEl Hlaws] g Al gl Gle daadall 516l o of idl
LIl JSLine 3 35l uudy «Lgallad LAl Jgadl ) Uiy 2eols!
ol Byl iy pLaslg ecnsLlidl B30 Lol gl s fio dalis |
Lles o Jlad Houn aluall oo clld IS (e Cauglly . (g39¥) B 39295
Uy (Joadl calizes oo Jlandl 1 o (olaid) (e 50 39 99 )
Ladani o 1,3V B sl clBLEY! aie 3 Lealully

Ll 12 b e sgams 3S5LaL1 e S pall Jodl com s a3
Lgldiy B9 1974 ale 3ux B @ize Sl aleldn ¥l jsiamy culas
oVl dl A Sle Alaaladly sl Blasll Al yud 1975 ale
NURPY SEPPRUES SE| NP NMA{

Lolams pols pa35e 1989 ,ysuST o 1l 3350 5,alall 5 ude 1By
a3l 1aa (B 5,85 wBg A pall Jeudl B Aaedl el))g 0w A0
2 il oLl 3303 « pomictl| AebISL ALSIS L ytaad sl
oyl Aantlas Aataily oldl 250 cile g pdie Jualy (pall (ol
0553 2l laslaall uye 38 e L] o (IS Lindinie omeall
oo 3 S B Lils 5,850 claglall @il

¥ lms B Al gl i Aae il Gaslis a5 O 85 IS
Ble |y A 1 Gl JSLin S g e g2l g gyl sl o MU (40 A
ie dAie yydd adg.culegydldl calize ah wie Adudl Colgadl
1990 . (rujle (B (uish B Legll J2T e

229






deal dualit) duotaid)
Gy Odud

Regional Organization for the mutation of the

Marine Environment (ROPME)

4 ek
aaad) cosSIl Ags AagSo e Bsen e sl
ey ulemd (i piall aslBYl cosSI paio
o oS Ll Bhalilly (A yod] i
* 1978 Ju,a1 23415 (ye 5 yuall
Blemd Jeadl s Lo 5501 3515 s
ey dda bl Gblidly & ym | ondl dueiy
gl AmdlSee 3 0yslatl) FadY ] U1 AL
LA 5 a1 3Ll sty g cdaiaitly
oob Lo caod Il ALl oiis Chugsy . 35Ul
elblas Gl o Ly el gl s -|
s A5kl AsLatdY ]y e Lo Y1 ezt
ilosSodl Bt Leak Zarl3¥! il L Y1y (5l
el Aay b LSl SMISAL Fgalse L
o] 35 L OIS L la 3y
il oLl 3,15 Lol oLl yashas -2
Ihaial g Byla (2 9T Al sl B 50 !



uasll 0lSiuo Eiglill

A Gl e saasnll @yl 06l

23S 30 el 55U Gl U5 ) A 3Lall 350s)1 yuslas -3
5 sl e @lBY) Ly Blad

Fadail| JSLglly 351 £LS) IS L3 Las Fcalill olsl 2 Y1 4
- dad] Al e 1 2l Ll 331 a3y il

2 Gyl | gl 1 G ] e 31 i | gt
glaal @ Of dan co oSOl Algs B 1979 S 8 Aelaill ola el
A Ol A sgen g 0yl Ao i (pe IS 0 Lgle ool 330y
Aslally plad Algng (plae Aidalig cogsSIl Agag (Audl pall 2y 90l g

Saseid] B yall culyLe ¥ Ao Ausgacad) Ay yall
Lemalp rle Bl aW dagay Lol sumill @all by ald 13y
2 Ayl 2] Bylesd Bal3Y) Aalaial] Raladl BLa¥ el i

1982 iy g cre JoY!

vt | (ot Gt ) G gl et i i 1§ i R0

ol ol A% Aol a3y Aalaill Bl5,S 233
R I RER R IPRTRN

de gammag duc yall diygaiy Guladl olelainy yunm=illy 3o adl -1
s Lol Ll

cilaglall cra Layud g yooladly sl Uas Yl clae V1 Joudl 3l 2
el Lgaleas Sall g ,a Y1

oLty csLine 91 Jgdl oy Lasall cibaslallg sl yLoadiaa¥l Al y3-3
LY 853909 A ALY A5kl Bleall oLy

CAalaill 350005 2BLEYL Aalaill ga¥l Lol uylal slac) -4

ALl Al g1 (1301 (ye Fpam e paa gy sig i g il il -5
gl P9 e B Ayl 350l lessy

555l (Auiall Bigakl ,udsil dalodl e Za3UI bl 33l -6
AL 5y 5um LoV sS 539 9 Ado gl ey )il Al Lea



@alo

ALBLasYI S ALl eVl B oyl sl o @ulass -7
LY S 559 9

claLailly weasSIl Joc Al ol gy die Juati alally cal, 51 -8
i) A gl clabaill g Rataiall o o) deiall pos Bucuilly Lt Aaslall

el ad] clim g A1 s sl Aol Al o plaull slae] -9
alaill Ly 05 Ll oolbolally

Glat Led il gl satially delaiall aially delaldl oY) 2ais -10
oSl Jae dad cule gy dia Dot

copall syl cilelein ¥l adal yocamitly Gucd] -1

bl e 3yaleatl cluosilly aly Al 2uas Gle Cal a1 -12
L) Ae gl el po AaLall

L) ABlE g de gl pushat Coug AadBYl cileLain Y de -13

ol aand e lae W1 Joult AW Bue Leallg 30al 3y sl @uniss - 14
Al A il Aolad] Al o

Anacal| Jiliasl g uloslall g LS Balail) 3 15 ysig lae) <15
Al due gy dalad) GBIy pplailly &y padly

JS (o ol 24 a3 350 a5 ¥l Y1 eulaig slae] -16
.ﬁLe

ole Laian @i Legyde 17 copsSTl Joe Aad cieunl aby s
9 gLl (e cilesarma Ja |l ol @iy ol pe

colaslall gas - (1) de gand -1

Ll ¥y Gl o1 o biie - (@) Aegasnd| -2

=29 Al ol dolal alill e gams - (7) Ao sandl -3
a1 RS (gLl jaln s @Somtill ol W1 gkl A sl il
o Ll Gl B daiall dslis Yl

LS el 3,50l Aun L3l leal ) sl o @uindy - (3) Ao gamndl 4
29 dal e 33! Guadiy Ayl Sliasd] Aald g (Lgieds Juwy
Ll cilgdlg olbuall adeedl G sl o Aaglead | 3,153 &ido g lslies
el Tl sk AaLa ) dalall



uasll 0lSiuo Eiglill

231



@\

1- W. S. Broecker, Report presented to IASA workshop on Carbon Dioxide, Climate and Society,
Baden, 1978.

2- U. Siegenthaler and H. Oeschger, Science, 199, 388, 1978.

3- C. D. Keeling et al., Tellus, 26, 538, 1976.

4- C. F. Baes, H. G. Goeller, J. S. Olson and R. M. Rotty, The global Carbon Dioxide problem, ORNL,
5194, 1976.

5- D. D. Jones et al., Nature, 322, 430, 1986.

6- Carbon Dioxide and Climate, A scientific assessment, National Academy of Science, Washington
D.C. 1979.

7- M. Mitchell Jr., In J.R. (ed) Mill: Prospects for Man, Climate Change, New York University Press,
1978.

8- M. Barth and J. Titus: Greenhouse effect and sea-level rise, a challenge for this generation. Van
Nostrand Reinhold, 1984.

9- P. Buat Menard, in changing metal cycles and human health, Dalhem Konferenzen J. Nriagu (ed.),
Springer Verlag 1984, p. 43.

10- C. Weisel et al., J. Geophys, Res., 89, 11607, 1984.

11- M. Murozumi, T. Chow and C. Patterson, Geochim. Cosmochim. Acta, 33, 1247, 1969.

12- A. Ng and C. Patterson, Geochim. Cosmochim. Acta, 45, 2109, 1981.

13- C. Patterson, Geochim. Cosmochim. Acta, 47, 1163, 1983

14- C. Boutron and C. Lorius, Nature, 277, 551, 1979.

15- C. Boutron, J. Geophys. Res., 85, 7426, 1980.

16- W. Wolff and D. Peel, Ann. Glaciology, in the press.

17- E. Boyle et al., J. Geophys. Res., 91, 8573, 1986.

18- C. Patterson and D. Settle, Searex Newsletters, 10, 19, 1987.

19- Paul Choi et al., Water, Air and Soil Pollution, 4, 381, 1975.

20- Journal officiel, decret no. 67-228 du 15 Mars 1967.

21- American Conference of Governmental Industrial Hygienists 1970; American National Standards
(Handbook of Chemistry and Physics, 57th Ed., 1976-1977).

22- Rapport final, Comite d’etude sur les consequences de vols stratospheriques. Paris, 1976. Societe
Meteorologique de France.

23-R. D. Hudson and E. I. Reed, The Stratosphere, Present and Future, NASA Reference Publication,
1049, 1979.



uasll 0lSiuo Eiglill

24- L. B. Callis and M. Natarajan, Geoph. Res. Let., 8, 587, 1981.

25-J. C. Farman et al., Nature, 315, 207, 1985.

26- A. J. Krueger et al., Trans AGU 66, 838, 1985.

27- Climate of Polar Regions, World Survey of Climatology, Vol. 14, Elsevier Publishing Company.
28- S. Solomon et al., Nature, 321, 755, 1986.

29- M. B. McElroy et al., Nature 321, 759, 1986.

30- L. B. Callis et al., (NASA), Trans. AGU, 67, 524, 986.

31- International Symposium on Sulphur in the Atmosphere, 7-14 September, 1977, Dubrovnik, United
Nations Environmental Program.

32- 0. C.D. E. “Program on Long Range Transport of Air Pollutants, Paris, 1977.

33- Economic Impact of Acid Deposition on the Northeastern United States, Boston College, 1981.
34- J. M. Mitchell, Global Effect of Environmental Pollution. Singer, Holland. 1970.

35-R. E. Newell and B. C. Weare, Science, 194, 1413, 1976.

36- T. 1. Chow and C. C. Patterson, Earth Planet, Sci, Lett., II, 397, 1966.

37- K. R. Bertine and E. D. Goldberg, Science, 173, 233, 1971.

38- Kraybill et al., Polychlorinated Biphenyls in the Environment, Report of Environment task force
on PCB, Washington, D.C., U.S. Dept. of Commerce, No. 72, 10419, 181 p., 1972.

39-L. C. Dai et al., Some Preliminary Observations on 2,3,7,8 TCDD levels in human fat tissue samples
from Vietnam (19841986) Communication of the Congress Dioxin ’87, Las Vegas 1987.

40- P. C. Kahn et al., JAMA, 259, 1661, 1988.

41- A. L. Young et al., Air force technical report. OEHL-TR78-92 USAF, Occupational and
Environmental Health Laboratory, Brooks AFB, Texas, NTIS, Springfield, Virginia, 1978.

42-J. H. Slater, Spectrumk Fr 2607/1, 1981.

43- S. T. Kellog, D. J. Chatterjee, and A. M. Chakrabarty, Science, 214, 1133, 1981.

44- P. Lagadec, Le risque Technologique majeur, Pergamon, 1981.

45- A. Picot, “Bhopal” Les retombées d’une tragedie, La Recherche, Paris, No. 175, p. 412, 1986.
46-J. Soukas, Evaluation of the coverage and validity of hazard and operability study, Sth International
symposium “Loss Prevention and Safety Promotion in the Process Industries,” Cannes, September

1986.

47- 1982 aska y5uI1 caslally 2BLE 5 2 il Ayl ekl el - Al - LY
48- 21978 3,51l caslally Aalal 5 3l A yall Aalaill el - &l - GLasY

49- J. Faivre et al., A member de la nutrition et de I’alimentation, 30, 831, 1976.

50- S. S. Mirvish, Toxicology Applied Pharmacology, 31, 325, 1977.

51-1J. A. Calder et al., The Amoco Cadiz Oil Spill, p. 21, 1978.

52- “Petroleum in the Marine Environment” Nat. Acad. of Sci., Washington, 1975, “Impact of Oil in
the Marine Environment,” GESAMP, report No. 6, 1977.

53- La Recherche, No. 180, Vol. 17, p. 1102, September 1986.

2306



&2zl

54- Atom, 287, p. 350, September 1980.

55- H. Selye, The Stress of Life, McGraw Hill, 1956.

56- P. Billaud, Apres-Demain 258, 15, 1983.

57- Robert H. Boyle and R. A. Boyle, Acid Rain, New York; Schocken Books, 1983.

58- Murdock, William W., ed., Environment: Resources, Pollution and Society. Sunderland, Mass.:
Sinauer Associates, 2nd ed., 1975.

59- Beulah Tannenbaum and Myra Stilbmann. Clean Air. New York; McGraw Hill, 1974.

60- La Recherche, No. 169, Paris, September 1985 (La Pollution Par Les Nitrates), p. 1106.

61- Arnold Madison: Smoking and You, New York, Julian, Messner, 1975.

62- Ira Pilgrim: The Topic of Cancer. New York, Crowell, 1974.

63- Patricia A. D’ltri and Frank M. D’ltri: Mercury Contamination: A Human Tragedy, New York,
John Wiley, 1979.

64- Mark J. Hammer: Water and Waste-Water Technology, New York, John Wiley, 1975.

65-D. M. Cunnold: Proceedings of the NATO Advanced Study Institute on Atmospheric Ozone, October
1979, Report No. FAA EE 8020.

66- Proceedings of the Symposium on Atmospheric Ozone, Boulder USA, 4-9 August 1980.

67- P. Fritsch et al., Annals of Nutrition and Metabolism, 27, 38, 1983.

68- World Health Organization Regional Office for Europe: Chernobyl Reactor Accident, 6 May 1986.
69- 1972 g, g I (g gl QUSH aalall ZBLEY (g jall pamnll
70- L1973 Qj.._j):ilj e L_g}u.dl QLS o lall Aol é).aa.u C“‘?“L‘

237






lg]a.u‘”_,ﬁ altall

em! > n-\-a#i.j

. 1946 stc 3yalall dasls fpa o, A l&)ﬁ@ﬁ}\& BYTYRYL LR

‘:Lc 3&4—4)’\} ?4.’_44\} e w‘ 3.)\9./.4’.” ;L.m:ts.n gﬁ abe; *
. 1954

1976-1970 ,531 daslomy agladl LT fiae (ne *
L ol 5iSl g

Ayl ARl pazman Jo il o beauSN iomly s

3 Laalomy agladl S LIl ¢ a0 Sl #

ol gl e |
sl Jopds 1 s
e o152 desTides )5

239



VA -

gl 3 yalls e Alelis 3,S3 (gLl aniy o I LS 1 Chugy
e AU a3 3 yallall oialgie el 35,lay La,dalias Loolod
oYl Lle slodl s Lle las La STy penall JSLia ST

82133 (pogdn yue) olly Gl &gl solie (s QUST) (idliyg
2SIl Sl n 53Ty gl B Gl 53Ty (050,801 ST A HLe Ad
Sleasdly laedliy Jgyudl laley &1olilly 2 Layud g 50,8 9yl
il 351l U o IS - SLaasSI gbill 1531 o Ly 5
LAl OlSs e slimguall 3 yLeatl HEY g (Lot o Zugeill cblaill oya

ol 3,01 gilialls e liall aniill e gl Eahill Covne Sl
UL G385 el 5gll &5l 35lin @lle e dani Loy ol Lgald]
AL Ul oLl g (el Sl cre dgiond Lag cailall clls Lealies Ll
Gl dod| LSS Gl 3D ol IS0 55 s IS La¥ly Ll

L Lalidl Lo puslie cr 03lsl Jid o 2l Eul5 cym s By
gy Joll (e dpuall Gus T adg . calidlly ol gamd! e 355 o
Lle g gl JSlia (B ol 5,08 @l jaifn caddad glill 3 glazes
“ aybls e Al LSS



	المحتوى
	تقديم
	مقدمة
	الفصل الأول: تلوث الهواء
	الفصل الثانى: تلوث الهواء بثانى أكسيد الكربون
	الفصل الثالث: تلوث الهواء بثانى أكسيد الكبريت
	الفصل الرابع: تلوث الهواء بعادم السيارات وبالرصاص
	الفصل الخامس: تلوث الهواء بالشوائب
	الفصل السادس: تلوث الهواء بمركبات الكلورو فلورو كربون
	الفصل السابع: أثر تلوث الهواء فى طبقة الأوزون
	الفصل الثامن: الأمطار الحمضية
	الفصل التاسع: التلوث بالعناصر الطبيعية
	الفصل العاشر: تلوث الماء
	الفصل الحادى عشر: التلوث الكيميائى
	الفصل الثانى عشر: التلوث بالمبيدات الحشرية
	الفصل الثالث عشر: التلوث بالمخصبات الزراعية
	الفصل الرابع عشر: التلوث بمخلفات البترول
	الفصل الخامس عشر: التلوث النووى
	الفصل السادس عشر: التلوث بمياه الصرف الصحى
	الفصل السابع عشر: المخلفات الصلبة وطرائق التخلص منها
	الفصل الثامن عشر: المخلفات السائلة وطرائق التخلص منها
	الفصل التاسع عشر: الضوضاء
	الفصل العشرون: التلوث الكهرومغنطيسى
	الفصل الحادى والعشرون: التشريعات الخاصة بحماية البيئة من التلوث
	ملحق: المنظمة الإقليمية لحماية البيئة البحرية
	المراجع
	المؤلف فى سطور

