
EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.




, 

~~~'(:I:~I,I:II:I(E!~~:I!!~(:! ~~:II:I~IRI, I~I!~[II! l~l[~ll!l~l:~,li~~l'l~~~!~l 
1111111111111111111mIIIIIIIIIIIIIIII I,,, m , , , ,  ,,,,,,,, , ,,,,,,,, m ,  ,,,,,,,, m , ,  

l~l~l!l't~l!?l~l ~:::l!l~;li!l~:!!ift:!r ~~lri'ltl:ft) 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I m I m , I I , I I I I I I I , m , , , , , , , ,  ,,,,,,,,,,,,, ,, ,,,,,,,, m , ,  ,,,,,,,,,,,,,,, m 

1 I. '1 l!!!l't,l!?l~l I!l,l!lll I[!' 1~~1~~~'1tl:l~]l 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I I m I I I m I m I I I I I I I I I I  

dI\~~I!'I;~;~l!~II ~~~!~:II[I~~!~I!~II~I~I!'~~I~I~~II~IIII ' 1 ~ ~ I U ~ l ' I : I ~ I ! I l : : ! : I ! '  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I m I m m m m m I I m m m I I I I I I I  

,~!L:I!!I:ILII!I~I II!;I:II ~:!IIJ,'~(LII~I :II!,II;I;(!I [~I~III,~'I:II!(~ 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I I m m I I m I m m I m I I I I I I I , , , , , , , , , ,  

l!lilll!ljl~!l~l~~!l 
,,,,,,1,11,11 ,,,,,,,I,, I,,,, I,,,, IIIIIII 

,,,,,,,,, 1 ,,,,,,,,,,,,I,,I ,,,,,,,, IIIIII 
:l,!~l;jl 

(11, Ill 11: I 

,,1,11111111,,,,,1,,mmImmmm,,,,,,,I,,mmmm, 

~l.l,~ll!~ll!lll~!~~!i~:l 
, , ,111111111,,1,1,1II I I I I I I I , I I I I I I I I I I I  

:!lilt 111 
,1111 11,1111 ,,,,,,,, IIIIIII I,,,, IIIIIIII, 

Il l l  !i 

:l.l,ll~!i~:l.jl!i~~~il~l 
1111111111111111111ImmmIIIIIIImmmmmIIIII 

1111111111111111111ImIIImmmmmIIIIIImImIm 

litI'll 

l l l l l l m m m m m m m m m m l l l I I m m I m m m m I I I I I I I I m m m m m  

1111111111111111111mmImIIIIIIIIIIIIIIIII 

l:l,,l~l(:l~!i 
1111111111111111111IImmmImIIIIIImmmmmmmI 

(ll,, i$!jl 

,11111111111,111111II I I I I I I I I I I I I I I I I I I I  

Ill, II :I !I! 
11,1,11,1111,,11,11m,mIIIII,,,,ImmmmmmII, 

Il,,'irlIl 
,,,111111111,,,,,11mImmmII,,ImmmmmmmmI#I 

1111111111111111111IIImImmmImIIIIIIImmmm 

l[loll~ll~l!!l 
111111111111,,,1,11ImIIImIImmmmImmIIIIII,, 

:l.,,~l:'l' 

















l:l~!!l~::!:l"l~ll 
i~i,(::::l!ll\ll 

It, I ! !  lll]ll!fi'l I ! !  , lif 
l l i l~ f~~ i~!~! I i~~~f~t ! !~~  '!I!I 

Ill ,,ll~Ill~!l 
llI,,I!HIl 





.... 

.... 

...., 

..... 

I.... 

.m.. 

..".., 

I I I[ he!! I~~I~!~;II:~I~I;~!I(:I pc!~irli:!i(!!ru.I;ll:l:cr! c ! ! ~ [ ~ f i i i ~ r r ~ t ~ : ~ ~ : ~ ~ j i  us !~;.rr,~:rr,rrr.ere~:i:irct!crI, ilr~ 'I['rs~l:~lIr!! I.,, rsllev!! c!!:~:gr~~!!a!ii~!!~:I alai !r. 
I[!~[I~!IIPI!!I!II:I~~:I~I!I'~:~~IIIIIL ~I~[~:I!~~I~II[I~!~~~:I:I~~!~~::~:I!']~ II;I:~I~I e i ! : ~ ~ ~ ~ i i ! ~ ~ : ! ~ i i c : ) i : ~  1t~11,1:ri! ~~I~I:~I~~~~I:I~:II~III~~~ 8 ~ ~ ; ~ ~  IIIII(I!~!I;!II;II:~'I!~I!~~, 

I' 







. . liil 
lF..,,i[9,, Iu..;(:::, I[::) 'GI, ,..-I.,:::, (:::I,.[)[]' ,:t:, !::PI 

;![; (:::I 4[al~ I~:!I 1.1~) I[::! t::; t:lq1 I:::) I,I*I tqf~'.~Nu., I::~I . 
, ,,, .<, , a; 4. ,, , 8 3 ,  ,b rn' 

'jil tr~.,, t ~ j ~  I,I!~.!:):I, 'ctbj, I.--,+:::I I,I:I #[:I, 1m.41 4 ~ 1 1  1~1:) 
. .  1111 . l..dl,l...l.~:l:! <:Im) 'It'! ,ll:~~~;!:lm 1I:l-  ... 

r.:l 
, llm-:s Ib 1;;; i?l/:i!:! t t ' l  .. 111[ I.... 

i..I .111....1 1:.,1 
[::I l~.ll:l., ,'.. 
I ,  I I!!!; 

I..( I.... ':::) 
1111 li4 .... l I:[: 

[!.I I!11111.1 1:1.. 
1:fl~ll ' l l,f:l 

1::1 ;:::tll..( 161:; 
*.I' I::),[::) 
::i! ;:I::~I:I: ,J:I 

l:!l't:c: 
I;.! '4;l:I: :it!: 
1.1, tl:ll:b., :it:: 
(::I l...I 
l:h 

.,Im- ..... 





i.... 

.... 

...., 





















1i''IlI l!l:[,l l~,ll!l~~~'l~!~l~,~ :!;)!~~!/~~!,!!!~!~~i![~~i!~~m,~!!~~[!~![~!;!;]!!~~!;~~~~!~\,!;]! ~~::~l:l~lll::lil, I!!;!!; l?~[:l~l!i~~l:l~ I ,l!l'l:ii 
'~l'~~~'~,l~.ll~,~l'~~l~ill~~'~ ..........,. I,,, ... ; ,, .....,. 1 ...... !: I, ............ ][:I l~l,~!~,l~llil~l!~~l~~ l ~ l ~ ~ ~ ~ , l ~ l ~ ' l ~ ' l ~ ~ ~ ~ ~ ' l m l ' l ~ ~ l i ~ i , l l ~ ' l ~ ! ~  

I I  I , ,  l ! l l ' l l  l ' I 1 l  I ' l l  l l ! l l  ' I , ! : ]  'lll~l:l~ll:l,!\,:l.I ..........,.... , ' ..... 11..11.111.11. .... 1.m.. ...... .... ........ .... 111.11.. .... 11.1 ...a h........ m..... ..... ..........I. I m...... ..,.I.............. lil,l~;l ................... 111' 







............................................................................................................ <{;t;;:; , ,, ,, cm: ; : it. ,if 
llllllitl:"~l:l~l~ll'I" rllll[lll[lll:illiI:111 lilt: ........................................................................................................... I 

.. ....,m,,mmmmmmmm,m,m,,,m,,mm,,,,,,l ,,..,..,,,.ll.....l.. ...................... ............. 
'"I"". I) ,,"I(' ,, , I I ,. . t1 !j\ . I I ~ ~ , ~ ! ! . , , ~ , . ~  .... !I~L...,: 11 l11~.l14~ ..... j!:; I,,. .I ....................................... iiillliil:'ql,'llil I ' I 'hl' I:'lliil:illtiic::llIrl ll:ltll Il:, I !  ........................................... 

~111111111111111111l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l I l l l l l l l l l l l  

I:l'lli!~[~l~~lll~1iiIIIiiI"liiil:l lI~llliilll'l::lli~l'II'III~I~I~I~ 
, ,,, I:lltllr'li I::,: ............................................ 



:ilil~l~lili.:ii~il. 
'11 'I1 [I,, 

11111,1(1 1 #11fl:l11: 1i111 1 1 l'::,,!mm!::!, a,,,,,,,,,,, .,,mmm ,.,,,,, ~,,,,,,,,,,,, 

~llll.11l11 i~~ll!lll:ll l , 8 1 ~ l i l  1 "'I III,, :'I L: 'I' I I ~  .lmlmlmlmlll 1111111111111 .l,m,,ml,,,,, 

114141 ~111I,)l11~1 
"'1 '1'; 

,,,,:I , 1 . .,,,,,,#.,,, . .m.aRm.a~#m ..,,..,,,.,,, 

[;llll:l'rlll~l~~~l 1111. 1: J.,,,,,,,,,,,,, ,I ,.,,,,,,,,,., I ...n,mmmmmmmn "... ,,,,,,,,,,, 
I I I I I  l l  ' 1  ,,,,,,,,,,,,,,,,, 111 

'';I l:~lall, 
'III1llbIm rn:rl.l:lll:., I,ll,ll~ll~l~~lrll .,, ,,,. lmmmmlllmlllllllmml.m..,,,,,,,,,,,,,,,!~~~ 

.I, ,;I ;ql ',;I' 
'lll!!~~I, rl:l:l:l'll:llll ,,,,,,,,,,,,,,,,,,. , ,,,, ...,.amm,,mmm,t,n,mm,,,.,, ,,,,,,,,,,,, 1111 











'I'tI 

'Yiri 
1111 

!;.-*:I 

<Id 
ILI 
111 
,I:: 
lltl 

...!,[: 

..,/!!. 
~ , f f m l  

,!i 
....... 
.... ....... , 

!:I 
41 1:) 
1i.l 11.1 

.111 
1::) i 111 

(:I 111 ;; j ,!!I ,;:I 411 

l @ ~ l  
1111 #*@I, 

IIa( lr 
! ! l [ ~  " ~ ~ '  
lll(l 

t t l ' i  

2;: 
6::: 

(;...' 
'4;;;.., 

,I1 

I:...' I.... 

Vii 

' 
.......... 

,,*.i! ' i 
4 ,..' 

,ti1 .... I !  
.... li t...!l.y 

I 

I 

(:I 
I ]i!: 

(:I 
I ('I $1:  

I:: 
.I.I I (11 c:: 
1111 I 1-1 ;:I 
, I 1,s 



! 
(,'11 
('11, ... 
I::, 

rr ' l  

rllll 
;:I:; 
I 

0 

111 
I l l  
111 
llll 
lllll 

0 

1141 
~111 
llil 

11111 

(Ill 
lill 
::I! 
t i l l  
(Ill 

~!I(I  

;;I:; 
"11' 

111 
!I], 
ill 
1111 

.111; 

.:lr 

;i ...... 
.ullI 

I; 
':I 

d': 

..:;,' 

- 
llli 
llf 

"'.,, 
, ji;;. 
., *,.;,.. 

.. ,.*' ; I"" 
; 

0 1 1  
I 

(Lil 
111 11) 
111l ill1 
11 1 111 

1111 ,,I:li 



....~ 

.... 8 

m.... 

b.... 

....a 

I"... , 

..... 

..... 









.,: . . ::;' . , .; . . t; . ,: i:7::,;; .  : .,.> . .  : . . . . . . . . . .  ..,, : , 
. . 

: . . . .  ... : . , . . . . .  . . . ,  ..;,.::;.,:; ;: . . . . . . . .  . ,. . . . . . . .  .: . . . . . . . .  , . ., . .... ... . . . > . .  .... . . . .  ..... ...'L. ! 5 . , . , . 3,:. : :  . ; ., , ,. ., , . . ~ , . , .. : :. ..... $ : . , ' ,  . . . . . . . . . -  . . . . . . .  . . .  . . . .  .. . . . . . . . . . . .  . , , 1 .  : . 
. . .  

., . ,a;. ,  ' .,: .;:t .,:: : .+:' t.:c ..+ .... , . .:. < ,: ,: :;61..:.'. ! . . . . . . . . . . . . . .  . . 
I . .  :I" . .  :' ":ii. : ,?'., .: . . . . . . .  . . . . .  .11[,#.. 80. . . . .  y , ,  :.,-;:; :, : %., . ' i . . I ,  . *  , . .  8 .  . . 

., . . .- 1' : 
. . 

. , , . . . . . . .  _ _ , .  . : "  
. . 

I;:: ;: I rill ,111 I I!]; 1 I!;: 
4, I I I I,.. I,.. 1.. 1:,1 <{:I I:,' I (::I 

18 

I 

I I 

I 

I I 

I I 
I 

1111 I 
lUhl I 111: I 
:.,I I 
I n - -  I 
-11' I 
ill! I 
l y i l  I ' 
iui l  j 
I,.. 

I 

II. I 

I 1  I , b l  I , Id ,a t ,  11, ,I I:,, 

:I: ; .!!! -11 , ;; $1;; 
I .Id I.. 11) ,I 11., 
; -.Y{[i ;; 

!:I I I/ 

1:) 

I;!, 

I:, 

Iil 
I.. 

Iii 
I!, 
I:, 
I.. 

I f !  

m.. 







: 
! 

1111111111111111111IIIIIIIIIIIIIIIIIIIIImmmm~~ 

if: ll~,lll~l~:: (::~:ll[l'l!: 

~ ~ ~ ~ m ~ ~ ~ ~ ~ t ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  ~~~~~~~~~~~~~~~~~~~~~~ 
lll,~:', 1' 1111111: 

............ ........ 1 ,,...,,,.r li!!!:,. ..,.,., 
'l:lll("'l'lll:ll.'l 
....................................... , 

::I:, I ~1 if ,[:;)I i 
I:I~~~'I,II. !::.. I ...... I ................ 
11111:11 111:11'111Cl Ill l' I 

I 

~~~~~~~~~~~~~~~~~~~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~~II~III~II~III~~~IIIIII,II, 

~~~~lll~,,l!l~l!!~!li~'ll' 4~~~!~i!!~l~l~~~~ll,~~~'li'l!!~!!~l, I I~IC,, 
[l!lhlc[i,lllrlll! [I;!; rl,lqll:) I::I:)I~I!{,I~II,,'I',I~]~~':I'!~ 

~ ~ ! ~ ! ~ i ~ h ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ , ~  If1 hm 

, , , , , , , , , 1 , , , , , , , , , , , I , , , , , I , , , , , , , , , , , , , , , , l l l l l , l  

i::!L.;l l~ ! l~ l~ l '  

.......................................................................................................................... 
l~'l~l~:l~,!l l~!~::~lf 

........................... .. ...................................................................................... ,111,,:1,1 1 11 , ,,",I ,,,,,,,,,,,,,,,,,,I I,, I,,,, I I I I I I I  , ,"""""",,,,,,,,,,,,,,,,IIII,IIIII . .  ,,,,,,,,,,,,,,,,,,, 
a' I 41 I l:;I\l 

........................................................................................................................................................................................................................................................ , ;~~,i i~:~[~~,; , l~:~l[ , ,~, , ,~, l~, . . ,~!, ; l i l , . . .n~~.~. . .  ....................................................................................................................................................... 





IClll'lil, ............ 
[llil: : I  I Ij'lIl:; 

l[li!:l;: I i 1:IlCilllr: 
ltiII!i lbll!'lli~l!! 'I l~lIl~~l'~~lll : 

!;III11:'I,li TI Ill! ,!\If l[;II!; 
1'l11111111 1'11 11111' 1~litil:lill: ............ .......................... 

,li.tdI :!I,,!! i!l!i!l., iil!il! 
i ! l!l#,!i 
:I :!I#,!! 
ii !Io!i 
!i !I,#!! 
($1  !I #,!!' 
:I' !I,,!!' 
I!; !I .!!I 
';I !I .!!I 

'll:l :I .!!I 
'I 1 !I ,!!i 
'Iil! :I ,!!i 

11,. 1 !I , !i 
i! :I , '!i 
:!i :I8, '!i 
,[I :I8, '!i 
'!i : I t .  !i 
11 !i 
i' :!I, !i 
'I1 :!I. !i 
' I ,  :!;, !i 

1 11 :!i ,, !i 
1 '1 
1' i! :!i.,!i 

!liiil:, IItjii: .................................................... 
ll!~I:!~ll'll,l'!; I'li l l l t l  

l!ib.,ll !i:!i, !iI!Cl 
1r1111~ llt!"l 

I ! l l l :  1 ! !  Ifliliul~!irl 
:1llill~:~: i!!l , I'll lblilrl 

lli! ,'hi! 
lli! ,'!ill 
'I:! , 1 I1 
'I ,I .4!lii 
'lll~, 'fiii 
'1~11. 'fi!i 
#I!! , [l;f' 
81(!l. 0'1 
*l.l'. !it$' 
31'11. !I!! 
'I'l1.,!Iii 
'1';'. ;11i 

{!I,, ti!! 
'I I < ,  114 
i!18,!l"l 

'l~~l#,ll~f' 
'll[l,,;l'i' 
'll[l$,;f'i' 
I:!l,,;l'l1 
I '4l,,l!i:l 
I~fi,,cil!~ 
I ir,,';l;i! 

, l'll,,';~l 
;i![l,,;!::!i 

([I;! I:Kl lllil. .................... .......... 
(!l,,ii 'I!IOk!, 

4~!1;!:ii! 
411!!i'4, 
'll!:l I' 
'li!;!;l 
81i!l!i,i! 
;!I! I '[I 
i!!jlilll 
i!(!lilll 
;!'l?!i[l 
;!,l:4l!l 
;!,?'I I1 
'I:!i,i!!i 
'l~!iSi! 
'l:!Lfifi 
I!!blrlI 
l~!l!i!I 
Il!,!iii 
;ill llll 
;i!5!111! 
;i!!ii!ll 
ii!i1iii$# 
;i!~ll!Il!, 
:!Ill 1111' 



l.ir11i9 I'II~I,~:III~ : IIII~~~IIIII~RI~II ! I  I:III:II. l f ' [ ~ l L  I~LII:III~II: :; 
................................................................................................................................................................................................................................................................................... 
! I :  ~ I , , I I I : ~ I : :  1:1.11'1.11'1' 

', " 

IIIII~ II~I,:(( IIS-:~! " II~III:I!:; 8~p/f1~:~:\1il~~ !!il:ll~n'ml::; II~I'II:I I~IV:I:; I:!iUi! 
... 

l;l,lblril, ............ \ 

[Ill : 1 . T  *4 ,!'i!,.i'gl Il"!ilP:: .~ll~~~!ilit ilj!i: 'l1!i:ril,,t!1 
l:li!:ll: ~h<,i!',l lV18i!lf '; I !  \illl: ,f,!Iq 

Iiilb!; I~KlfIill! 11,- l',lll~*ll:ll~!: I . 11'1 li .il~,,lf : l~'l;!';:ti. 

! l l l l I ,  IllLlliIl' Iiilr!; ' IN I l f ' l  I Illi'llIlll 1 l I l I  I'lbl 
Fill [lbll' I I I I I  lllill'lill lIl!ili[l 'l'lillll'. 11111 I l l  I I I !illlii Cli! 1:l:l IflII. ........................ ................................................................ ............, ...................... ......................... 

[I:, mm 11 :!l,,!i :!iiii!!, ,!i!I:!: 111. 'lll!!~ i!Xi! 'iCI l11l ICI., !i;ltl II,.~!I 'I 'I . !i l i!!lr!~ 
,!* i! :!l,,!i Ill,, 'III~II ;!1!11l (il!i !Ill Itl,, !i!illl 11 .d!il 1 !111l11 

# , h >  !I :!i,,!i l:l,, i!i!ICI l! 1 !I ili' !I4 1 a,i!'ll[l 1, i! .'Ipi! 1 !Iiial' 
r i  :!i,,!i l~l,,!l~ll:l i!j!l!I . Ili' !I!! I ,,l!lIi[l ll!i ,(!)!I ,i!!l!Vlp 
!i :!i#,!i 1C1.!1'11:1 i!$!l!I 111'1 !I!! I a,7!!l[t 11 !i . l 'll i!:Ii!i{, 
11 :!I,,!; l[la,!liii[l ;!!ll!i I 114 ! ] I ! ,  I 8,!l$!:l[l ll!i .i!kO i!fi:l:!i 
i' :!i,,!i l[l,, ii!!l[l :!:ill!; I !Itl' ,i!4,!i!iml[l 1111 ,:!ill i!lllll:!i 
Il :!I,,!i l[l,,!ii!![l i!:i!l!i 1 'Ill !I'il ,i!,,!l!j'l[l ll!l .~!di !IlIllf;~ 
!I :!i,,!i l[l~,lj~iUl i!:i!li! 1 '111 'IlIC :!it,hl!Nl ;!'I , i'!) !i!l:l(!~ 

'1 11 :!I,,!! ~[t~,!I!!~~[l :!:(!l!i 1 '111, '111ll1 !i<,!il:b[l i!fjm .1!11l 411T!i 
'I'l !is,!! 1 ,,11!!51[l ;iLllll 1 i!ti~ '111(!8 l!~,,llH:l[l i!l18. ~[li! hi!'lll 

,!I<,!! 1 ,,llf!Mt :iYildl 11 i!ii '1'lI:l 1!1,,1lU;l[l i!1!8. ~[Ifl f'i!t;lil 
!I<,!! ~tl~, #l;i!l[l ;i~[li'N 11 11111 '111~1' [l,,1!/1'[l !J8.'!i:I 'Iii!j$I 
!I,,!! l[lsD:l"l'[l ;ili)i' llll'?l 'll1~1' i!,,'l I ll 'llj,. ilii :!!;(!hi! 

:I# !Itb!!' ll,,ii';i?[l ;i!V!i 11 '1111 'Illk!~ i!,,i!!:i!ll 'I:f'. sll'l i!;f?k!~ 
4 !I,,!!# [l,,:lf!ill li!llll 11 '1111 '1111!!1 11 ,,l!ii1Il 'It!,. 1111 i!ii'l'il 
!! !I,,!!# ll,,;!~!ill illl!l 1IIl'iI 'lllt!i 'I ,,J!l I1 ~l:!', Ili" i!ll~l:lll 
(!I !I .!!I [I,, 'l'ihll ,i!iFI1 11111I1 'IllLC, '1 ,,l:b[tll '1 'I . 'lI!tl !I 
7' !I ,!!I l l , ,~~~~' l l  ! I  : 1IIlliI '1111111 i! ,,!j~l[lll 'IIIi. '(if! i!I!l51 i' 
IIi !I .!!I ll,,!!~!~ll i! l l t j '  'I 'I I I !I .1:1~011 i!lll, fdi !l'l;;!il 
';I !I ,!!I ll,,!!(!ill i!lll!. 'I 'l:!l 'II:V!i i! ,i!IlIII *l'?. !)'I :lI:~C~ll 

'11:l !I .!!; 11.,1!1[111 i!lllll 'I <l!jl 'II:L!I !I . I ill1 ;!'I , 1l;f' :li!:;i!!i 
'I I !I .!!I I1 ,,!!I ill1 ,i!ll:l 'I '1'1' 'lI:li1 !I .l:L!~ll i!l:l, !ill, :I 115ill 
'I;!! !I ,!!i ll ,!?!ill i!lll!l 'I '1'1' 'ICklI i!  ill i!l:l,, i!l!N :I ll[l!i 

ii81 'I ,,llFil!l ......................................... .". .......................................................................................................................... 
lll~!!~~ll,~l!!i '1'1' 'I'll I'll !;[lli OCi! I:Xl 'rltil. 

114 .l[I I!III ,'lTli' 'll;L!~ i! .'!;htj 'I'I'., ;"I 1 'I ,!is liIl:FL i!"1'1 'I 
I~PI!~: I'III~: ,l1r1!1 II~I~~I II~I!~I IIVV~I <!lrfll 

ll!il#)~~ 'i!!jl,'il'l '1;Bl:l 
Ill1111 111, illj 1(1~1[)11 i i !  I(ht1: i!1! ,,!~ll lf'!;:~ 

! I ,' I~ill~~l'lll:~.ll.ll'll~~ lil4ll !;!; ll:lkl!; ................................... !i.fiI~[:l: IiiI~!i 'u~!il,~l~:~l'lr'f 11 i! i"I8l ~l~l:l~l~l ';:, ,I 
!;'fiId[;l: liblb!; 'uh[ll.lJlW[ 81; 'll!~ :!ill1!, l~~!~1~l~l~l 
!;'flId[;l: liilb!; ' u ~ ~ ~ ~ . ~ J ~ ~ ~ ~ ~  11' :Iii 11 !Kf' ,lbl:l:l~l 'bh! i![ltlf: M!I 1: !if! ,,!I !,<'';,'' 
!;.III~I;I: IiiIb!! l u ~ [ ~ ~ , ~ ~ ~ ~ ~ ~ :  :I: I . II#II~:,~-II!! I,II!i,\'lIit I 11 I:I~,IIIIF;I I.,+' ,,, 
Il!!l:)L:llllli:l'll(: ' k L l \ ' f  Il[I :I: ~ll:ll[l,t;f' ! S t  11 ,o , {~[# I~.,'"' 



! l ' I1 l  l~lli:fliIRI 
I l l l l  , 1:11 ....................... 

i!1161 'll:rel 
i!11l8I ~ll:kll 
i!'l:!l 'll:l!l 
i!i!l!~ qll:kll 
i!:!!!~ 'll:Lll 
i!ii I 'Itli1 
i!ii$l 'll:lil 
i!i!i!i 'll[lil 
i!~!h 'll[lil 
i!!! I 'Itli1 
i!~iMl . . , 11[111 
I!.!# I ll[li' 
i!:!~ I ll[I[l 
:!:!;I, 
' . 8 . )  

11[1~1 
l!-!li I l[l?l 
;!cih[I I lLI!l 
i!l[,,i! I1lI:l 
i!~[,:!i I I[lh 
:!441 I l[lii 
:!~[!!i I l[l!i 
;!'i[,i1 1 ~[li' 
i!!ll'f' 1 11'1 
;?i!llI I 11 i! 
;!'I!I~I I lli! 





..., ill ,, *(li(l[ "1 '\ill!l I! 11.11,111,II, ."' *l11!![ :l;111:1,11;:1;~1l,:l, "1 11~111111,,1:l.111 1l;111,111 '~l~1~~:l,111111~11~ ; I! I:?' 



1 111 1 
*I1 l;Ll :!I ~[:;l;~::~~!~;~ 1 :11:1!:111 11: 111:1111::(1lf11111' 1(1:1;:1:' I l l 1  I:!:;!: I.. !~!li!;illl~,llml,,,l,l,,l,,,lm, ,,,,ll,,,,~ I ,I,,,,, l,,ll m,,,, llll,,llll~lllll,,llll, .o.. wr. I 1: I .dl (:I ., .11~11: l:l~:)~:~;~ 11 ;11: :I,ClC[l~ 

,,a """"1,""""IIIIIIII I,,,,,, I, I,,,,, m m m m ,  ,,,, 
r!l:l:rl!l 1111 ,rlr!sr:ll; 1/11 I? :I[: I::l:;!l ' ~ 1 1 ~  Iii8lj,l:l:]~ 






