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; %*, <*= > ?[2*2%*=;0.=*< *+ 02;/ =/0<2 ;,)

0<@> ,04 0 *=,.-, < >0*==*=2* +, 2>-/04=*
<?-* 0 ;%4> ; ;0.=*< *+02;/ , 2;<2/0. ,22=-**<=-*+2 0<
?2-*/12 *0 /> 2 * *2/*0,0<2</ 0, [* o0* ,A2 ;. 1/04. ., 6/1*=
2 ,2,0<2* 2+24 ,-1/0. 22 ; *2 *= >/ =.///2 *. 1,0<
X0 *-2* 4+, >0< /02=**<-/0,04 O ,0< =**<B *0Q *- ==* 2/0
<*+02 , X >0//2 <>.24*>0<+, .,4 2.0<;,02>-;,-;,0<
2,= 1C ,0<
-0*=2*+ 04 0= ; ;0.=*< *+02;/ , 2;<2
/0.-></04 ,2*0,- 4>-,/*0*=<?-* 0 ,0< W1?012.,>2/04 .. -, < >0*%==
2=>0<,0,-*; >-[.;,-;2=1,0<+- = ,0< * [O0*=; *- *=
;0. =% < *+02;/ 0<=* ; * [*0*= *- ,0< * 1/0<*+02
x>0/ /2!
[ *<,/0<,0</ /2; 1* </0< 1 : %* <*=
> ?[2%2*= ;0. =*< *+02;/ ,2 =*--*+2)
C=**4+04 2+ ? 1, , /0 /2 </0,0.
2;,--,;,? ; =*-*+/04 ,0/042)
4/>->1 - >2 *=-0<=*= /04 <,/1/04 2> ,4 ,[.>->
x[>-> =*[>> ?[[>> ,0<,0/,-, 0< *>- 1:>2,0< 1! ?/*>2
, ,-*=,010,> 2;--0* .*02/< <, *= 4/>-> |

/2 0! 2?7 * 0D=*2*/04+, !

>?2 1 2>> /0 0<< **?1 >0*==>0< ,0 , OD 0 ,0<+i/.;
[2<2/40< * D <?,0,4 *=2> 40. */0. 2 ., 01!
2/40 * | . 40/>< *= [/, [*0=* ,2* 2?0 2> < /0

*[[1*=*.> 0. E!4! &6B1, 2* F,0< <>,[*0E!4! $B*>F ,0<>2</0
*>/042* +, ,04 0 *0 *-212 2!

0 /*0 %,2/0! 200<2/40< * ,<2* +, >0*==1 * -1
2*/04 ; >0*==,0< -,2/04/,, < [ 0<,! ;/2,2/0/2<2/40< *<,/0
K- 1= ,2* 20!

?-* 0! ;[ *? 0* - ,*0*=,01-* .- Xl *=
-0<=* 2/<0/-* .[-*]0<>2 /- > *22/0,01 ,00 +;/,;/0.,22 ;
@>0/1*=/ ?/>2 , [,-*? 2>;,2, 02 > . [*0* A ,02/*0 *= >/-</042

,DIO4=,/-122 2 .



?2%>2 , /.- 01, /,-*; ;07?24 ,/? *?

0=/- ,/[*0 >.> 2l 2> > <2/40< *</ . >0*==/0* ; 4 *>0< 4l
=0:;<,022 4 1/22 4 0:;2 .

O0< ?2-* 0! * - > *22%=-[2 </0,0. ; <=/0/[* 0*=8,0<
?-* 092;,-- ,012></?/2[*0* 0+ .*02 > *0* A ,02/%0 *=,01
2/<0/,- * [-1]0<>2 [- ,.22%1* * =011 ; ., 2,0,<<//[*0,-
Y iV . | LS >0< <E$66F2@>, = * * |
D /2.:. 4! L A> ) r==Spr=4 0 4/?20 */0 0< /

2>-/04=*, < [0<2*

_2*%0! 0/0</?l<>- , 02/ >-I.* [?, 22 *[,[}0* ** [0

=/ >2 2, >0//,/14*? 0 0,->0/ >-[.>/-/1* 01*; -4,-0/1
+:.,2*?2 1 0?7 >2</0,012./*0 2.// 04* [/ *2/04, 0,-1 ;

8 2*09 2;,--/0.->< ; 2*=,,0 2/ ==, 2 402,0<2 ?202*=,
x* [*0 ,0< ; *==/. 2*=, >0/./ -/ 1!

0 /*0 %,2/0! ,2/0* *0<.*0,/0/04, ,00 **-*=+, ,0<
<2/40< * [ <2* 4+ >0*==1 * /-1 2*/04 ; >0*== 0< -,2/04/ ,
, < [0<, |

>0*==! :, |, *= [[,[*0+;].;=-*+2*? : - ,0<!
>0*==: .. [2/.2] 2>=. **002*0,01+, 2;<+/.; 1/ :
[0</?/<>,--1* /0,01 .* /O,/*0 ; *= </ .- ==. : , ,*0 ,0<</ ./[*0

*=2* 4+, >0*==! ;2 ,1/0.->< >, 0 o[l <*)?4 [0 2*/-2 2-* 2
0<,01 1 *= 0,<-0<2, ,- ,/*02!

! *-*02 2, /0 ?/. 'l . 0 *=4 [>-> 1]
4 /G 4 0. 0, ,=A.?2 <, :=[-<+];-*2 2*0
*2[/-, , [-,0<[0*+/;2>=.+, [2 </ . <=*/[0=/- ,[*0/0* ;
4 *>0<!
* 4| J0,4 >0%===* : 2>=_*=:-0< 2> -/04 =*

A1, FO* 20%+* [, -1

></[?2/*0V * ; > *22*=;/2 </0,0. ; <=/0//* 0 *= 8> </?/2/*09
2, I<0/,-*;, *0,0</0; >0 ;,0.=* < *+02;/ ></?/2/*0 ,0<
0< ?-* 0 </0,0.!

/[ *=*0.0 ,/*0 E.Fl ;/0 ?2-*=/ @> <=*+, =* ; *2
R P0*= ;<004 ,,% 0% /0 /10 @> 2 [*0!

*+02;/ ;0. =% < *+02;/ %*, <*= > ?/2* 2!



L S _//2*: ”O :*< *+02’/ * % ’ 4*4’ ;/.’_

, 2; <! ;R

</21.2,2<=/0<1 2*>/*0,= < [*0* = ;2 </0,0.!

2;,-- ,?*, [*0*= ;2 </0,0. =* ,01 2*0 * 04,4 /0,01
2></?/2[*0 - ,/*0* <?-* 0 *=-,0<>0- 22 2>.;2></?/2/*0 ,- ,[*0*
<?-*0/2/0*-0.+;,2*+, 0, 4 0 -0+/;;2 O
, < 1; *02;/ 040 0<,-*; @ >/ 02*=:/2 </0,0. ;,?

O*-/<+/}} ;7 2*+, ,04 0 -0 A1 @> 2> 2 %)
I > 2% 4+, >0*===*2 2.,0<*; , 2,0<. 0?12, ,2
; 10,= *?l<< *,2>/,- *0 * */02 *=</2.;,4C ,0<
%! ,22> =, ; AlI> |, *=2* +  >0*==/ 204 , =
<?-*0 ;0 [ *<?2-*x 0 ,/?/12C, 0<

I 04 ; @>0/17?2-*/1,0<</ .[*0*= 2> -/042* +, >0*==

00 +/.*; 42 <@>, -1 *.2;,-;, o< * 1=*
*22/- [OH>1! /< 2> 22;- [0,.*<, 0. +/; ;.11

; 10,=  *?l<<l >; 2> 2 ,1/0.->< >, 0% -/ <*
=*--*+/04)

! 0/*0 ,2/02!

! 0/*0 ,2/02!

"Iox=B* 2% 41

$!' ,D/04-* 0<2 *0</04!

& 4 /22 .4 0;2*=*; [0=/-,/[* 02 > > 2!

(¢ **>2 2 0,0<.*0. - /. *D2>=,.2 !
31 22<.;00-2,0<?4 ,<2 /2!

5! /2 02,0<>0< 4*>0< 2 ?*/ 2!

I *> /04 =-*+*? 4 22!

6! . .2</ 2?2, ,* 4]

D>2 *= ke XQ *- R 4+ o [,10 /22 ./*0 +/--
[ <+ 0, *?< 1; ;0.=*< *+02;/ 04/0 ,0< ; %*, <*=
> ?/2%21 [*>2 * [0, /02 *= *<2 1 J-X < *2>) [ >-)
@> 02*; 1 *=<?-* 0 0<; * *4 ). =,>2*=: *H. 6 |
C=F*4/04 2*022;-- A <=%* @>/ 02*= :/2
</0,0.!
I 01 2*0+*:22 > <, >/</04 [ [* * == [? <, *=
/2 </0,0.C
%! 01 2*0+*, -/12=*, [ =%, 6 >/-</04 *2 > > +/:/0,

2><[?2[*0* -0<<?-* 0 +/;+,2, *?< 1: *+02;/ +/;



0, *?<2*+, ,04 0 -0,0<; 2>< [?12*0 * -,0<

<?-* 0 **22: >[-</04* 2 >. > +]. 112 2%>4; *
/| < A /04 ; --2*+ 04 0 =//12 **2< 1
2>: -0 *- <l
I 01 2*0+* 04,42/0,01,- ,/*0* <?-* *=-0<,= [ ;2
0< /0< 1,<2/40, < 20,/? *= o *+02:

2* +, 04 0 +/--0* 0.22, 1!

I *02 >. *0*=2/<+,-D2 </[?+,12,0< > /04 +/ /0 >-/. /4; 2B*=B
+.12 A/2/04 ,0<,.>--1] *?<*0 ; ==./? <, *=:/2 </0,0.!

I 2 *=-0<=* 4,<0/04=*:* *02> [*0!

I 4/>> +0* , </0,.*<,0. +/;, .*02 ?,0 -0, *?<
1; *D *>01 *02 ?,/*0 /2 /.!

% =* : 2></?/2[*0 - ,/[*0* <?-* 0 *= 01, ,.-*[.*=
-0<+/:/0 ; *+02;/ ,; 20 A. ,2 A <,*? <2//04 *2></?/<
- *<?*2/<-0<2;:-2>/ : E"F. *[2*=_ -0 * | *?<1;
*+02:/ +:/.;+/-- *?/< =* : 04 0 *= 2%+ *0 ; -0< **2<
=* 2></?/2/*0 - ,/[*0* <?-* 0! =,2 ></?/2[*0* -0<<?-* 0,2
<=/0</0 ; *+02;/ ></?/2/*0,0< ,0< ?-* 0 </0,0. /2 **2< 2J/<
-02;-- 2>/ <, 2, | 22> <[?[2*0* -0<<?-* 0 -0!

" # #$

: -0,0< * 2:-- 2,-<1, *=22/ *0,- 04/0 ! ; 04/0
2;-—-. /=1 ; -0,0< * 2/ 0/><2/40 @>/ 02*= :/2
</0,0. ,0< 2;,--/0.->< ; =*--*+/04)

I **4 [ = > 2I

I > [*0*=:; *H. - [? *:/4:+12 >0/ -112* *;

I<0/=/,- -,0<,D2!

I *0*>2,/0 ?,-2*=*0 EF=*! 0, 2*= 2 2*2E4, ;0
&IF =/?B=** *0*> /0 ?,-2 ,1 >2<!

T ,2-D2 *0<2* *; *<[2%=+4, 4 /0% 0, ; *H.!

$ ; ;12/,-=,> 2/0.-></04 A/2/04<,/0,4 2+,-2 ,0<, 27*=
0,>,-?4 ,/0* 27?<!

& *,[F02*= **2<>0< 4*>0<>/-//2 2+ 2 ,0<+, -/02!

%! */- 1 2,0< *>0<,/2+4/;/0;,, [>,1 2/ !



10,- **4 ,:1!

I ;042 *-0<2>=,. 0<?4 ,/[? *? |

2 * >* =<l

"l > > 2 *<2 ?<,,2,0< >/-</042!

$ /0,-*0*>2,/0 ?-2*=*0 EF=**! 0, ,2*2 2-*2E4,
1,0 &IF =/?B=** *0*> /0 ?,-2 ,1 >2<! /0,- *0*>2/0, ,
*=2* 4+ 04 0-=.///2 10 A. < +* E F =**
/0 ?,-2!

*+, ,04 0 .0 *-2!

I --2*4+, 0,4 0 .*0 *2 >2 2*+0*0 : -,0,0<
<2./</0,0,,/? * [0.-></04)

J o S>0<+, 5,4 *<22>:22 4 /2 <2* 0.2
DXL F0F= 0 22 <2 > > [0.-></04 < [-<.*22B
2./70 = :22 > >2, **2< ; -* ,[*02*=2 /. ,0D
0=/- ,[*0, ,2,0<+--2 >2 2:*+0! *>0< +, .4

F<2 >2 * 14/ <</ /[*0,- @>/ O 2/0 >2./*0
*= /2 2. [*0!
I %0 *-<?[.2% *<22>; .2 **=* 2 *4 2 /B

?1+>2 2104 | [,-2 4,22 2+,-2 ,D/04 -* *0</04
?74 ,<2/2< 0/0* O0/*0 *0<2 2* 2+ 2 1

J %,2/027 .*22B2./*0*=; ,2/02;*+/04 ; -, 1*02;/ + O
; A2/04 **4 ;1 ,0< ; *F2< *x* 2 [--+,1 * *=
0D O ,0<;*>-2>> 0<; *x 2 *0</04 **2<

=/0/2;<4 < -?2,[*02! < [-*=; *>- 2 >.> 2;,-
*?/<< [0.-></04 ,-- /00 .*02 >./*0 @> / 02!

<l ;<>-=*/02,-,/*0*=; *0 *- 2> 2, 0<<?/.2! 0,--
LG22 *R2<2% 4+, X0 *-<?[.2 >2 F - <

* x5 . F0*= <</ [*0,-] ?[*>2, , !

- ->-, %02 ,22> [*02,0<./ [,>2< 10 ; <2/40*=

JO <2 < >2 2> <+ -0 /0.-></04 >
0* -// < ¥)EF *<**41=* < /0/04 / *= *0.0 , /*0
0<+/4; < >0*==>? 0> 2CEF2,4G2*,4 G</2.;,4 ,-
/0.-></04 2, - .,->-,[*02 =* < /0/04 </2.; .4 , 2CE"F

2> ,1,- 2%+/04 B<?-* 0 *0 *--<, 0<>0.*0 *--<

*2B<?-* 0 ,D</2.;,4 ,2= - @>/ <2* 2C ,0<ES$F
Fl2*= * [*0 2 2>-2+ 0 @>/ <C, O<E&F<,0,4 </?/<
,2=*2*+ .04 0 =./-1/2!



bo*+, > [*0212 !

I —.,.0,2[02 | 2 2+,-2 ,0<*; ,02*= *0?1,0. *=
2* +, >2 2*%+0*0 : -0,0<<2./ < /0,0, ,/? *
/0.-></04)

J -0?2/+*=; *-_[*0212 2:*+/04 ; -+, 1*0 2/ ,0<
, 1-=F .. ,2[02 <[ .;2 2+,-2 0< / 2!

! *=[- *=; *--.[*0212 2;*+/04 A/2 /04 ,0< **2<
=/0/2;4 <2 **2</0? -?,/*02 **=4 | -7?,/*02,0<
2-* *= ;2* 2+ **0.,00-24 0!

A **4 . -02:*+/04 ; ,, [>,1* .1 <2/40 */0 /0
Dk-- 0212 !
I — . ->- [*02 ,22> [*02 0<./ [,>2</0 1 < 2/40 *= ;
2* 4+, *-_[*0212 >2 2> <+/; . -,02!
I <</ [*0,- @>/ 02=* *>0<+, ., 4 *<2l =% %404
@> 02, -1*,-- **2<4*>0<+, . L4 F<2 =
2* + 04 02>:22 4 /2 <2 0.:2 -,:/04+--2
,0<./2 02)
I 4 /2 <2* 0.522;,- *I< <=* - 2/<0/,-
<?-* 02,2+--,2=* --/0<>2 /[,-,0<.* J-<?-* 02
=% - > % *=A4*>0<+, 4 A 2 <2/40</0 ./[*0"
*= /2 </0,0.! -- *= 2/0 A.22*=%$66 2@>, = 2;--
</2.;,4</0*,2 42 >>! --4> 22 - *R< <+
2. 0/04 * 20 ; /0 *>.[*0*=< [2]/0 * 2 42> >
I 20,/?7 *, [0 22,1 @> < ; *>SAk>
¥R <=*<?2-* 0! :0 @> <, -,2 *O A /%0 2
>2  [0.-><</0 ,.;2%-4*> 0<, -,2 *0 F- %0 2 >2
FO<>, <=F =[P K2 FRR<=F <K 0! 2/04 /0
40 - 27%>-<=**4 2 20 4>[<-/02,2 *>4 : 2/04=* 0*0B-*
2 [.212 !
I /O 00. *4,! 000 *4,6 =* 2% 4+,
04 0 =,/-112 >2 [0.-><<! /2 *4 , >2 [0.-><
*+0 2;/ *=; =,/-//2,0<< /- ; =/0,0., - 2*02//-/1=* 01
@>/ < ,/0 0,0. .*02/2 0 +/;; @>/ O 2*= . [*0 6*= ;/2
</0,0.!
% & (&
2% 4+ *- [*0212 2;-- <2/40< 0<, *P< 2<>*0 ;

=*_*+/04 ./ /)



I 0,! ,D</2;,4 2;,-- *><>2/0 4 ; ,[*0,- * >-)
'K
;)
'K ,D</2:,4 10>/ = 2 *0<!
K >0*===* A 22<,2, .0 *=; * -+, =,--/04*0,0
!
K;: , *= [0=,--=*; | *=*0.0, [*0*=:<,04 , ,
/0/0.;2 *> =* 4/?702* = @>0.1E,/ 0=,-- 0 02/ 1F!
K:<,04,,A 22</0,. 2!
: >0*===,.*89/2, .04 = .* +/.; 202 ; ** [*Q*= ;
*-@>0/1*=+, =,-/04%0 ;, , 102 ,2 >0*==l
o >0%===,*2=*7? [*>2 1 2*=<,0,4 , 2.2 20</0,-
2:,-- >2<=* <2/40!
x> %0 ,-2//-, *,- 2;-- 2> [ <+/; ;2% 2+
< 2/40!
* [0 02/ 1B<>,/*0B= @>0.1.>?2, 2 0<*0/4> ! ; >?2
*?l< =* ?2,/,/*0/0 ,/0=,--/0 02/ 1,.*</ 04 *
I * = @>0.1)
Jop =24 042* = @>0./22;,-- >2<= * <2/40)
EF *-2 276 ,
EF >? .*22<.,/027 & ,
E'F +-27 66 ,
I 0,/ * >? [2/0 0<< *.*0?1 ; <[2.:,4 =% |
2*+, 04 0=.//11/12 @> <.,,./ 12;-- *><
1 | )/*01- ;*< !0< '* 1 < * 1 1D*> =-*+=* y
2*+, 04 0=./-/1= ;& , 2* 4, =*+

2;--4*? 0 ; <2/40*=; | * >2 |

0,/ 12, *=,2* 2+ 212 ,0<
2.~ <2/40<,2,2* 2+ +/;: 2, <
JO< *= :<./0,4 212 !

<l | <2/40= @>0./2 ,1 H>2/=/<*0

K 0<< 1; *02;/ 04/0 !

I &61,2* = @>0.1,1 @> <=*<
- [*0212 */02> ;, ; 2>-,02*
2 <?2-*% 02* /2</.</0*; 04

*

>, [*0)

L*¥222 5 *<+,1 ]/
2/402* 2 ;

0</?/<>- *H.2 2 1

2/40*= ; 2* +,
+, SO*===* :
0 =.//1



J oo/ *=*0.0 ,/0, *,.;2;,-- >2 </0< /0/042*
<> [*0l
>2 <|

I /0/> <>, [*0*==/? E&F /0> 2 2;,--

%! 0- -. 0
040 - /0- 22;— 2, <2>. . 2<>%0 ; [0, *<
| *=*0.0 ,F0OE.FK& /0',0< 61, / 0=-/002/1 :,,

X0 />[04 * ; [0- 2;,--0* *<>., D S0*==*=4, :0$.>/.
= 2 *0<E.=2F! -2* [0- 22, 2, <2*: ] ==//0.1
2<>*0 ==//0.1.>?2 >-2;< 1; 002  1-2,0/, , 0O *=
02% 0 [20* -22 ;0(&IE/4> 2 ; *>4; (F!

<*=2 /0 2./*02 *

<</ [*0,-/0- 22;-- -.<, > 2/

?202*+, =* _*22/04,0/0 2./*0! C<?[.22>;,2:14;

==/./0.14,2* =</ 1 @>/ < [=.*0</[*02 +, ,0!
1/ 0< +-..,/1

,00/04:2 @>, %0 2;,-- >2<=* ;<2 [40*=,-2* 2+ [ 2,0<
=* * 0.;,00 - < 2/40)

_$5(
K 0 G"G
;)
K */1%= 4, 0= 2.70<
*:0 ==./?, 2EF</?k<

K 1< >/ </[>32+/.,;12 @>,-
1;+ < | E!''F

K Il
+ < [/ /2 :-0,-= *=:K< J0,4 = /-1
!

L*22B2 .0+ 12+ < 1+,
K-* *=041-/0 E=*, *A [,/*0 >2 +, 2>=,. 2-* /0
+ <2 , 02, <2-* [0<12 ,F!

4,022 *==//02, 20 </0

0K ; *>4,022 *==//0! *>
.

Al> [ <?2-*/1/0 ,0>0-/0 < 2+,- 2;,-- &l6=

2 .*0<!

I >? 2)



0,-.22+;, <,04/2/D<> 1 ,02* =,;,<+-- ,0</0- *
*>-  *0</[*02 *0 *- ; | 2;,- <2/40 <,2,>7? 1
0/> </, *=>2? 2,-- 5/0;2! ; * <> *0,/0</0
1< ,>/. 04/0 [.>-,2 *1&,0< * " 2 , < 1; !
, 0*= 02* 0 < ,- /4+,1 </0 2 ,/*0 ,2;/04*0
I 2;,-- >2<=*; <2/40*= >-? 2!
) & (- +

; -02;,-- <2/40<,0<, *?< ,2<>*0 ; =**404 .1 1)

I 0,! ,D</2.;,4 ,0< >0*==2;,-- * > <>2/04 |; ; 2*/-B
x? *-A *.*0,0</08 ,0 1<**41 = -
1<9 0., -,2 *&& >-/2;< 1 04/0 104 [?12/*0 */-
*02 ?2,/*0 ?/. O/ < ,2 , 0*= 4/>-> <, <
L,0>,1 3& A. 2 */=/<; [0* ; *< =l < ,[*0,- ;*<=*
<,04,.,2-22 ;0&,. 2!

%! >=-*+ /O, /*0! Al> ] < 2* +, </2.;,4 /0
>/ = 2 .*0< =* ,012/ 2;,-0* A. <., 1*=;
J?004 ) *2>> 06 .0 *=; L,->-, < \D</2.;,4
=* .2/, B<?-* 04*>0<.*? ,0<2 *[- *0</ [*02 =* |-
<2/402* 22 J=/< X4 * o > ¥ *= /2*</0,0. B
<?-* 0 4*>0<.*? *0<//[*022;,-- ,22> <* 8 ,<*9,2
<=/0</08 ,0 1<**41=* -, ;<29 200, -2 *
&& >-/2;< 1 04/0 /04 [?/2/*0 */- *02 ?, *0 ?/. 0/ <
, , 0*=4/>> < <L,0>1 3 & E* [=>2/04 ; ,/[*0,-
*<>2 ' 89K6!'F! ; A/> [ <2* +, </2.,4 2;,-
L= <>2/04 kg k- K </[=/< ,[*0,- *<
= ;2 /0 ?-2=* +01B=*> ;*> /0=- -2:;?/04 > O.

/0 ?2-2*= & 6 & ,0<&61,2! * ; > *2 *= /2 </0,0. ;
=*--*+/04 ,/0=,--< ;2*=; *< 2; - >2 < =* < 2/40)
> 0. 0 ?2- ,2 $B*> /0=,-- ; 0.2
"l
& $!
6 $!
& &!&

&6 (!

66 3!

X 002/1B>,/*0 @>0.1E F.>? 2*40, ; *

J0=,--/0 02/ 1 =* < 2/40!

I A/2/04 >0*==7*> 1| A/2/04 >0*==7?*> /0/0.;2 2;,--
< [/0<>2/04 ; *<, B<?-* 0 *0</[*02 =* ; &6B
1, ,/0=-< ;-/2</0>2./*0%; /0!



L!

>> S0*==7?*> 1 : =>> >0*=="?*>
< [0<>2/04 < *2B<?-* 0 .%0

/0/0.;2 2;,--
</ [*02 E/0.-></04 ,01

=>> A,02/*0F=* ; &6B1, ,/0=,--< ;-/ 2 </0>2./0%,*?!

0/> @>/ << 0/*02*,4! ; /0/>
2*4 2;- < [0<1*>/04; *2B<
(>4, 0 2*+, 04 0 =,/-/1 >2/04
x> < *> /04! *>/042;-- ,2<>*0
*<C*; *>[04 x<*-*4/22;,-- 2>H.
*+02;/ 04/0 !

40.12/-+1' 40.12/-+,12* *? =-
<2/40< * 22 : D=*+ 2>-/04=* ,*0
x> <, *2B<?-* 0 .*0<//*02! -- O
2102 2:,-- *?/<<+/; 0 40.12/-+,1
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TABLE 1

RUNOFF FACTCORS FOR
THE RATICONAL ECQUIATION

RUNQFE FACTOR 0

TYPE _OF _TRATKACE AREA OR SOREACH MINIMI MATIMITY
__Payement, concrete or bitwnpinous copereke 000 0 Q.75 00000 Q.95 .
__Pavement, bitupinous mecadsm or surface-treated gravel .93 .80
—Pavement, gravel, npacacam, ebto, 025 £, 01
— EBondw _goil. cultiveted or light prowkh 0.15 0. a0
— Bandy snil. woods e heavy brueh .15 .30
_Cravel, bere or 1ight growth 000000 Q.20 0 940 2000
—Brovel, woods op heavy Drosh P15 i
—Olay goll, bare or lighk_ aroecth 0,35 0.13
_Clay ggil. wopda or heevy prowth 0.35 Q.60
—City bvainsss sections .60 Q.40

Denge residential sectiong LI P51 G.70
—Bubuzhan. normal reaidentdol azcan .35 050
—Bural areas. parks. golf ceupses &.15 .30

HOTES

l. Higher walues src applicable Eo deneer mcils and ateep slopes.

Z. Coneideratign ghould be giver to future land uae changes in Eie drainage

orea in aclecking the "Q" factor.

3. For drainage ares cootaining several different types of ground cover, a

weighted value of OV factor must be wsed.

4, In spacisl situations where sinktoles, stripped abandoned mines, =Ec.
exlst, careful evaluatiarn shall be given to the salection of a suitable
runoff Factor with comsideratipn given to possible reclamation of the land

Ia kbh= [ukure.

“Imb2a40°
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TARLE 3

JUCHHESS CCEFFICIENT "a™ FOR MAMNING'S EQUATION

Iescription It
Conerete Pipe L0123
dnnular Corrugased Steel and Alum. Alloy Pipe or Pipe Arch*

l:p-l.'!iﬂ ar raabkad : « Q28
Vitrified Clay Pipe .0l2
Ca=t Trean Pipe =013
 Erick Sewsr 015
Azphalt Pavement 015
Conerste Pavement L0148
Crass Mediarns 05
Earth .02
Gravel o
Rack 035
Culbivated Areas U0 = 05
Dznse Brush L27 — 14
Hiawvy Timber - Little ludergrowth 10 - 15
Sireams ’ ;

. sgm2 grass and weeds = 1ittle or no brush =03 - 035

b. dense growth of wesds L0235 — .05

c. 5Som2 weeds — haavy brush an hanks 05 — .07
MNote: In considering each faclor more eritical Judgment #i1l be exercised
: Al it is kepl in mind that any sondition that erans=ss *yrhelence and

retards [low results in a greaker value of "n".
"Houghnass Coefficient {n)
for Helical Corrucofed Sleel and
Alum. Alloy Pipe
4 ; gr e T
Corrugations 27 kX Jxl
Digrneters la" | 24" | 35" | 48" | e0" | 72" | 84" | 958" |aLL O1A,
Flain or
A U'If:ﬂ D_IG Q9 1.020) 021 |02 | 221 | 021 e
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