
AQ AQ*6 651 Q€FCNSE SYSTEMS MANASVCNT COLt. FORT UnVOIR VA F/S 5/1

~~~7i
_irw’ u _

I I j :ff~, 
___ 
I

PP Ji~~~~ ff ~~~~i~~~~~~~
t2:

~

II

I



I .0

I .1

I 25 I .
~~



I

~ ~gfgu$C ~Øfl’A$ 3flana
~fllI!fl Schaot

(
~~~~~~~~~~~~~~~

o .

I PROGRAM MANAGEMENT COURSE
STUDENT STUDY PROGRAM

I (Z~
I I

f

I ‘

~~~~~~

‘

~~~ .1 ~~~~~~~~ ~ U ~

I 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

:r~ 4 L .
I 1

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 22060



I

I
I
I
I

I
I
I
I
I

:~ 
~~~~

i ~~~~~~~~~~
::: ‘; 7~ — 1

Les l ie  ~ . O rri~:~’or~JLcdr

I
I
I

~~~~ ~- 
, -  

~~
.- 

~~
.—.-— - — —



I
I ;~

C -

~

I ~~~~~~ 

~~ r~ j y ~ ~~~ cvc U - .
I ‘ - • ~~-~~ - •~~~~ -.- - , -~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ . t L : ~~~~
_ _

~~~

~ 
.: 

‘

~~~~~~~

‘ 

~~~~~~~~~~~

“ ~~: 
,

A ]  
~~~

~~:i ~~~~~~~~~ G : : ~ r:

1
~~: Rer ~crt

by

2:1 :: l~~’~

I
I

~J’ense 2 3 :  ::~~~ -c~~en ~ chc ol
Pro ~~~~ ~~~~~ - e ’io~~t~ Course

Cl- I~fl~’: ~1~7~ l
F o r t  Be lvo ir , \ T ir  ‘~~n1~i 2206C

I
I 

~~ 
0 .— - -



1 CUFU ‘ CL A ’ ,I I IC A T I . ‘A UF THIS PAI l ~~~~~~~~ 0.1. F n t . r~~, I I

REPORT DOCUMENTATION PAGE 
— ________________________

I I’l l A ’  ‘~~A ~1 I I M F 9 E R  2 G O V T  A C C F  SOlON NO
’

. I l l  1 , 1 1 . 1 1 ., r A I A l  00 NUUE I IA 

— - - —-~~~~~ . 0 ’ -”~~~~~ -~~
4 ‘f i L E  . . o of  P 1 , 1 / n i  S T ’ ~’I” I OF RI 1 /111 A PERIOD ‘ , d F I ~ EO

A ( A ~~F: *UUDY I N  R I S K / D } : c I~~WN A N A ! . y S I ~ ; S t u d y  I’ r ( f  k c t  Re po rt 73 — 1
‘- PERFORMING O~~G REPORT NUMBER

8 C O N T O A C T  OR & RA F IT NIJMBI R(n~

~~~~ I I’1 P .  CR.\t ~’l ’~ ) R ] )

9 , . ‘ ,MING O R G A .  ‘ A ’  N NAM E AND ADDRESS PCI PROOF, SM L~ I M I  A T  PR0~~E~C T  8 01<
A R E A  A W O RK I N / I  N U M F 3 E R S

D F ; I J : N ~~11 SYSTE ~1S ~iANA (;I2-]F;N’F COLLE ;E
FT. BELVO I R , VA 22060

P0LL~~~ G ‘~~~~~/ i E  AM E A N D  A O O R E S S  2 REPORT DA T E

) E : F I 1 N s I ~ sis ’ u ~~~~ ~L~~ A ( ; I’ . >~I N I  COLLE GE 7 3 — 1
FT. B E L V O I R , VA 220 60 3 NUMBER OF PAGES

__________- -. ________  47
4 uc. ’~ T’~~~R IN C A G E A C  ‘ IA A M E  ‘, AODRFSS (I1 I!f f~~r,.n I Iron, I . o , lroil lna 0111<1) IS SECURITY CLASS. (of tb, ,  r1pi r I ’

UNCLASSIFIED

IS. D E C L A S S I F I CA T I O N  O O * ’A G R A D I NG
SCHEDULE

IA ),/, T R I B J T I O N  S T A T E M E N T  “ ‘I  F b I ,  R..por~ )

1’/ I , ~~~ J~T ~ ~T A ~~~

tIN! . IN ITRI ) A r p /  ‘~ - ‘d  f o r  r . 1.:
Di ‘ k~~ l~~~IUfl ~ 

0

17 C IS T  RI B~~ I ‘ I N 5” A I ‘ P E N T  1 III. .5.1,.,’ : .~oI1,od In 010<11 20 , If dIlf ,rptp l Iron, R~.porf)

18 SUPPLEMENTARY NOTES

9 P, F WORDS (C,,,, t l , ,•  ,,, , ,r, .,I I.. 1 i~~ o 1 ~~~<I old IdenrIIy by blo, l~ , ,,<f~ ’r,

SEE ATTACHE !) SHEET

20 a~~yr R A T  r ‘(‘ o,,On ,. ~~, r .Id. I I  n.c..urv wd Identify h~ block r, , rnh. , I

SI’ I’ ATTACHEL) siII’:E ’r

a

DO ,:I~~ 1473 PD,T,ON oF I NOV AS IS O~~SOLF 1 E

SECURITY CL A S S 1 F IC AT I O N  OF TP$ PS PAGE (~~n Oal• E,,I.t.d)

I *,,~~___~~ _*_ , I 0 - - - ‘ “ —



1 :~~ 
•) I

’
~ 

‘ ‘0~ ‘ , I • ,

- — ..~~ . . - ... ~ - -< .~, o ,-, ,—
~~~~~

(‘ 1
’ 1 I I ‘ - ‘

I. ‘C- , - ” I~~ ’ ; ’~~’ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .‘‘~~ l , ’~:~~ :

- ~o 1 — ’ . ‘ ‘ ‘ 1,1. ‘~~~~~ l’ ’ t~~o~ I. ‘ ‘ 0 
~~~~~~~ — 5 ~~ - . , ’ ,.,... ‘ _. .. I P . . .’? — ‘~~ -. ,. - -

1 ’ •

~ :n-~~~ 
‘ . ‘ i b r’ ( ) u ’ : ’. ~ 1. ” ‘~ ‘ C OS’ ‘. c’ ~e o - ’ - ~ ’’

~ - : b ” 1 c - .: _ •
~~~ 

‘
~~~~

- ‘ ‘ ,‘
~~~~~ 

j - c. 
~~~~ fl~~ / 1l , 0 , 0 . ”

< ‘ ‘ ‘ ‘ ‘
~~ °~ o :_ :’ ’ ‘1 011

‘
‘~~~~~~ \ . t ~~~i~~~(~~ ,

- Th~~~~ o : ., T ‘ . ..,~~~~~~ T~~~~~~~~~~~~ ’ ’ ’ o”~~T ’ -  . 
~~“- — “n - — • ’ ’~ - -  ~~~~~~~ - ‘~~— o -  — , - ‘~~ 

_0 •

‘
~~~ ‘ 

, ‘
~

I ‘ ‘ :~~~.
-.- :~~

- . ~~~~~~~~~~~~~~~~~ 1 h 1 ~~~~~~~~
0 1

~ 
~~~ . 

:
‘ :‘

~ ~ 1 ) 2 . ~ , ,  . 
~~~~“

‘ ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ •~~‘ “‘ : ‘c’ ’ ’ -.
~~

‘ - ‘ ‘1~ :, :“ - J . _ : c - - ‘ -‘-‘ .- ‘ c~:1~~:’ :c ~ ~~~~ ,.,,, S
- , ‘ t ’  ‘ 1~~_ ‘ ‘ ‘ 

. .1~’ .” _ ’’’ . r .  ~~II 
‘ ‘ ‘ . ‘ ‘ -.  

— —

p ~~~~~~~~~~ ~~~~~1 O . ’ ’ . . ‘ - ‘ .
‘ 

~~: ~ - 1 ~~~. ‘ (‘
~~~~~ 

‘ •
- ‘ O

~~~ 
‘ : . . 1 ’ ’ : ~

‘
. ‘

~ ,
‘ L . . r t .  “

~ “ ,~~;1’ ’. 0

I - ’ . ( .1 1’ ’ ‘ ‘ - ‘ ~~ 
1 

.~~
‘ , ‘ ‘ ‘ ‘

~~~
‘ - : - 

-

I’ ’ ~ 1’C~ ~~~ 1. ’ . 1 1’ . 1, ’ , ~~~~~~~~~~~~~~~ 
I

t . r~: I T ’ ’ ” ’ ’,, ’ ’ ; ’ , I 
~~~~~~~~~~~~~~~ I ’ ‘ ‘ ‘ ‘

~~~~~~~~~~ ~~. 
- 

‘ ‘ ~~~‘‘ 1’ ’ ‘ —
0 ~ , - ‘ 

~I . . . - ~
‘ Ii - - - , ~. . :~ ~~ 

- - - -- 
-

0 
‘ ‘ . 

0 C
- 

- ‘  
‘i. . “~~~~~ . 1 : 1 ,~~~.J~~~L , -

~~~ 5~~,’L~ ’.
’ :( ~~.i (~~~i

’, 
0 ~~‘ ‘ 

- 1

KEY WORDS ‘IA’F[RIFI AC Q ULS 1 ‘l ION RET ROF 11’ ACTION S

R I  SM ANAl Y S I S  COST ANAL YS I s

-I - . . . .

a - — ‘ I  ‘ ‘ I ’  I ‘ 
5 ~0

- i  ~ . ‘ :~~~~~~~~~~~
- -  : ~~~~~.

- •
~~ ~: ::

— p — __0 - . — .— •0 0

/



‘y t ’ c , t i v ”  bu~im ~~~~

~1 e 1 (  :i Il~~~ b e o~ . ‘i~~~ ~ r : c r e ”~~tr1 c- ~~~~~~~~~~~~~~~~~~~~~~ r1 ’~.ced oIl r~ ‘1~(

I ‘Lr ~~~ yI. I~ ~n ~C .  ~( b  ~~~~~~~~ cnt~~tled A ’~i ,~ ~~cr. of

o~’ ~~~~~~~ Cvs tc’~ - , h~~s ‘1~~re cte ci  t~.at  : :“ a : i c  ~ f’ 1 re lL ’ —

~~~~~ fi i”~’ b~ t .w~~ 11 n~ ‘. rc , i ,r r - c:’ , r~~s
’u~ ~r.d w o n t l .  b e e c —

. d . ~~~~ e a r l y  n P  L :.e C o r A C L t ’ ~~~,~~t l  li ci . to uS ’  ‘
~~ ~~~~

~~~1 1 v d ’ ~ ’~1 ‘~e ”- v~~’1’t 1’~- to ooc d . c t  a ri z3~ ~~:‘ : :€ ‘ 1 : -  en . O , , _

- i r~~r . -~ a t  b ’ :A~~C .  DC~ rI r e o e r A t ,at~ v s a t  L A C are

ico ’: ’ ~, :- S’c- r ev ide : :r l c t ry) t ~ ro -r~- :n rI c-ks have .’ b ’, en t d e c t ~. —

f~ e’1 ‘~cj I ‘ b c - t  ~ ‘-rrc ’ c ~ t 1 ’ act~ or~ ~s r ,n n 1:~ “ C r  Ir ~~~r

1’ ,2 t ’, Q f l .  ~o ob ’ ’i~~, .’s r ’ slc ‘ses:~~-c, t , the  ~. c d ~~’:~~d I , ’ i1 C er v ~,oe

~oer  th r c u ” n  ~‘t c - r c c e --:: 0 ” e’s -~ - r ~-- c r  o i : b ,~ ,- c t ~ ve ly  d e t e r - i—

1r~ n~ the  rc bab i1~ ~~~~ t~T h t  ::p€c~~~1c i~~~t Cr r I~~~y of c-e~ ’ fc ~r~~—

a r c e , ~‘cr , e~~’i: e , -‘ nc~ c:, ’t wi l l  r .o t  be o c e o 5 , n e d  alor L t~~c’

1or ~c ’ d  coc, r ”T e c’ S’ a c tl o~:. A l t h o u . ’h th e s e  t v c o s  of ‘
~ 

,o11~~ ed

~~~

‘ ‘  r~~P f -  ~ud  - “ c - n t ” .ar~ i y ’ ’ l s  a re cred ~~t ob l e , the  b~~~P:~~ of

r ’ sk a na i :~’c’ 1 r r -es e c ted ~~ t~.1s c o r e  st ~ d ’ . wf l l  f r ”

1. c’ fo r  TJ aI:t~,f ~ ed t y ’.’ L of a~.aly~~~s.

: L  C~~S€ ; ::t d y i~ bct . ‘~d or. rcn ~c t , a l  .. ‘~-: / ,i o’ c~~s~ c p ,

o c r~~c ’r - ’ I - -d tI  th Ar ’:~~ s T A .~~~ rro~~ect Cf~~ C L  a t

‘-, t d  s o n - A~r r o r ;n 1 , Ala t a ln a . The ‘ce ’ th odolo~ y v o l o p c d  fo r

th r ~t st~ d :‘ w rt s o~~c c e t r f  ~1 ~r. td ’  r :t i~ ’ y i n~’ ~ p r o  C ’rrt’c O p t  ~~~

f o r  ‘-‘~~ch ~r ’d u e t ~ on b ‘y t h r ~t wc’~1d a c c o m o l l  sh the  “ro~- rc ’m

ob ~ ect ~ ve~~. “he ~~c t i ’  lr ”y  e’~bo d i c c -  the c c r c ’~~ t tha t  the

~
r
~
a 1yr ’. c - h r~i 1d be ~b1e to ~~~

-
‘~ 

0 f a c t ” d c c ,~~ents  (p r e s e n t

I
I

~~~~~~~~~~~~~~ *s I ‘ — P1” ‘ - - - 
~~~~~~ 

— _ ‘ 0 5_’ -



I ‘
~~~ ‘ o r  c- “ ~ O ” O P  :‘‘ c o 0 • -

‘ to “ ‘-  - ‘ i r ‘ c - C  C-O • 11

- c ’ ” ’ ”  r’ . 0 ,, ‘ :3 0 ’ t ’c ’ ’ ’1, c’~~’ ’ S ‘ 00 1 ‘
~ u r ’ c - ’~-~r t , II’ . ’ - ‘o r :

• ‘ C  c - t ,1 s~~ C “iP1 f I ’’~~~~ s,ci, 0 o’ ’ c- ’~ : ,p . a ’ i y ’ ’ ’:o  c - r i  ci

or:  I c’ rc ra ,: , ‘
, , - :,i, ‘,,, : 1  , ‘ I c i: c i i  :.‘c’ , ,~ ‘, ‘. —

:‘h : ’ t~c i ’ c r r ’  i, a ’ l l,, ’ ’ o t,- :’c’ . .~ l rci I~~ c- . c ’ . . o 1r$ o f ’  c :: , ’: , J , o ,

cc.’ t , o : - d  c-~~r f ’ c. - ‘  

~io ’ ‘ t c ’ c ’ O  : L c i  - - . . , . ‘
~ 
:,o ‘

~~ ~~~~~~~~~ c’ ’. 0 0 .  .~~~_ i c ’ —

c c ’ c :. ci’ ‘ l y o l  o or ’  : t c ’  ~:~c :t, r , c -~ i ’ ;I  c ,~ of d c c l  o c r

l i ~~~’ — c ’ ’ :’ ar :~ :~~ ‘~~‘ er  ohe  c r t~~’:! , l  0 e 5 1 0  or ,  or’  a: ~r~ cic ’o  to

‘ ,~ ‘~ r i .  “To e o~~ or t Ire Ir ~ :e c i e n l r ~l o o  c i : ,c i j c o ’ ’-~ 1’

r t .  :ce ‘ :lc ’ ’, s — : ’ a r oo - ‘ n ’e’J - ‘
, b ’s - - r i o : .  oc’ oc. O c i ’ o c ’ ’, ’ , O c i

-
- 00  or ; <io1~~ar: . : r , o r -. l ’f  L .  S~~r c sse ’~ t s t

c l :.; lc r .  cin ’~:<:r :r~ c’’~~~
’1 , ‘ P ’ f -E:’-’J~~Il~~rr r l ,c’ c i c - O c - :  ‘ :. ‘ ‘ -~~~iao ’ l —

1 1 ’  5 ~~~~~ c - c -  D I ,” ‘ IPc ’ !  ‘ c i o r ’  t o ’  ‘ ‘ ci ~ ci ’. ’: ’ :‘ ‘ j O

I
I
I
I
I
I

- I . - ~‘0~ - ‘
5 -  —- -‘~~~‘,

— — - —



I

I :. ;A~~ .

I 0 : ’y :/ : , ,t :  ~:t . , , I : . , i ,

I

c - -  ci t ’ c ‘ ci 1 ‘c-c :3 ~ 
-

b’,.’ ’ I :: i ’  ~~~c-~,cr’ : c - P : ’  ‘c~c ir :z r c - h O C i

$ ‘ :.  ‘ c i : ’  c- 3 :~“ ‘ ‘Lf’~~’1 ’L ’:oci o o~’ l’s ’:

c’

‘I -f

I : 1 5 5  1.  c - ’i” : , ’ I c rd

I : ‘ - ‘ : -

I
I

r

r
- —

‘ 
- 

I ’ -  ‘q 
-‘



I ci’ - - 
-

I ‘~‘e ‘~‘:-‘o ’c-: : • I t

Thb r r r :-: ‘,,~~ ‘110 Cog e  C~~’od:’ •

5
’ “i s 0 c’r 0 c’ :l’’ ’ oer ’ i ’ i o r

rcol r~ c tcr  ,,e ’, r ’p~  

- . t ’ i c - i~ ’;~~n b  c .  1
c-I-: , r~ tc’ c- f’or l:c - ~c- tc - r ::Is~ b ’Ie 

~T ,c - tc - l 

~~ 
~~~ 

~ s c-a l  ~or or

~ ll, ao : : , ’c:’. ’1 , o .  ~
• 3’t -:cle Dat ’: 3: ce’o o ‘br r C o o t i c i  ‘ R e t r of i t  

I
I
I
I
I

I
I
I
r
V 

‘~~~~~~~~~~~~~ “ I - — ‘ ‘ - - - 1 ’ ’ ’ ‘~~~~~‘ 

-



A’

The Ythoc- ‘ I .- ‘ . l , l ’ r  0’ -~r e  l I t  c i ’ , ’

A r  Oo i. . I~ 1, ‘ r i ’f le~ ’t to o co c - ” e r c o c ’ ; :‘oo .c- , ‘5: : ’ ; : c ’ d c ’

of  ~e:: e :“~i ‘~n ~f I ’ f o r  bo o ~a h - r  “t  c - t ic -  t~~-~ ) r c’ ’

‘ t I  I l  “ ‘Ar:  - 1 c i~ ‘ c- ‘ii c c - c - s .  ~otc ’ r, ’ r ’~ o i’: ’ “ f - c - O S ,  ‘ -i

- “ t o t  • * 1’ “e c-~- ’~~e ‘‘:ere c -h o lI c -’ “ ‘cc -i ’; f o r  c - ” —

l , ,: c t i o : .  -u t ’s ‘ T - t N ~~O ::: c’: i.:,’ t ’~’ . 0 5 , 1  i”~’~,.’ ( ‘ert . 1, 1°’~~

th o ’—r ‘o r’ ” ‘ o t I l ’  “ c - o o  ‘‘ ‘~~r~~”’e :~” s t ”  tho ” ~o”,v ’~- ‘cot  t c ” - r 1  ‘° r t

cc ’, h ’ ” y t - ’ . Th,’ r e h o ’  T~c be ‘o-’e w’~~’ of ld:o ”,V , -I o - -

to~: ‘“ , “:: I ‘ t”” : lVr c-c - for ’c c ’ : te : ’ toc’  c - :-o~ ;c t~~c ’,. fe  “ ;oc ’t h ’~

c-b~ e ‘ rto’ rc-”l ~eri i : 0 : O I f~ v’ ’~ -oc - c - r o a c - h  to ~~~~~~ o r c c i  c - t i  c-S

:“no ’c’e a ’, m A . -, C , t ’ A r  ~e- ot ’-  ~-r c’ -r ’1o ‘: ‘ .:, ‘:- ‘c” , ‘T o l .  C r ~~”f ’

riad b e er ,  d c - c c  tod to ccfl3 ’iOr too: aoe of rtsk ~ci’. c- l y c ’: c-c

ci .‘ioci ‘ C c s’t tool ~n “ir ”tv ~~r. - at a ; 1rrh’~, e opt ’ c- c- ‘or

r . r .~1i :c ti, ci r: < ‘: .c - ,’: c.

3c-bc r ~c- :a ,•I ‘ ::t’,~ - :obtl-: , r :rfao-’ — t .’— r ,rY”oc -c , o 1 ’,t~:t’:c

,,‘r” ’ ie ::“ ‘tc- :’, - r h ’ o’s ‘~~
j
~ ‘-c’ ” c-’ t- ie a c-~~cle cir acid oi l— c :01030

c c - r i ’  ‘ 11 ty  ~~~
‘. ~ e o ’ ” l  ‘ : i ~~r ’ :r t  of’ ~r’:y forcer . Ifle ~r- .r~’

c-l’ .or f or  t h -~ ‘ c - b -’r t c ’  ‘e ’~1ace t ’:, i’ ~ ‘ivI r -a tor  ~I t r ” , I i o  c ’ ’o t :  :,

“.‘c- ’, c h  s - i ” b~~ 0, I i ep l o ’ : d  f or  t c -~ y e a r : , Th’: t ’ c r - e  t for

o ’ ic rce~~:: d”- -’io ’r ’ , en t  (cCD) OS’ ‘3abc-r 1s ‘T e p t .  1, lc-” -~ . ‘h e

ti c-i ‘;td’asc c’ rystfr ’ . has been spec~ rtl1y de sir -n e1 Ic

T h is  ~c-~~p er  ro’or e s e o t G  t~~; ‘ite ’~:; , conci ~. : to -5 5 :  - aci d r eco:c- :eo d—
a ’t tor . s of tri e w r i t e r  ari d “ foe s  :iot n~ - ceo ’: ”ir i1 ’,’ r e f l e c t  the
o f f i c i c i  o p i n i o n  of tnt: o e f e r . c - e  l I y o t :  ~i c -  - a i :.c- . ’e’:eci t ~choo1
nor t c io  ~ e c - c - r t  :i ent  of D c f c t ~c e,

1
Developed by Le sl i e P. Crawford ,
LCDR , US fl avy , PMC 73- 1.

—‘ ‘ —
~~~~ 

. — ‘—— ‘ — — - • - -‘I . —

-J



‘t v :~~c- - 1.1 -h d e - ’-r ee  of

,, “ r c ’”  h ” r  br - e l I  1” . d ’ vr 1 o r~~o r l ’ , f o r  ‘c- ,
~~~ r c ~ ir ~, ’ c in ’~ ‘s c - s

V co’<~~~ c te d 00.11’ ~~~ ‘ ‘r  I n  ~~~~~~ l i s t : . ~or f  r- ’c- ’~r :ce as

• 0 t t  l c ” r  t : : c O  r o i c i t  r”: <I I :  two o r ’ - ” : ’

- 1 ( c  ) ~ s )

1.5

C t:~~ ‘ P ”,c-~ •-~ oh 1;’~~o er ’, o t ~ oc-

( ‘ ‘ I T , ’ ~~~ ‘“ “ “  ‘ —1O ~)O

ct ’ht (rrIr - I ~e +

1a.1:o’r ’, ‘,‘c.,~~ci~ 0c’sr c-c” ’ c i t~’
,’ : : o b t l c - , c -r : o ” ;d ,

c- ‘ic- : ’ You: ‘c”:ht”lIC

c i ;  -b er 0 ” ‘‘i ’ t o  : ‘ - ‘ .:c -  ;t ” ’ : l to c o a ’o l ” r  t h-’l r 0 O ,~0 c t 0  ‘I

t , : - c oo t ‘cr ’~ ~ , “ Cf l  Ca b or  rii, n ; t i e ’  r t t c -  “~‘T r ’ s C c - d r, c- ci”~ ~ ‘:T I 2 S ~

-
- . . ic1e-~. “‘h ’ ;abe ” re~ ‘ i r o r on ’ y ~‘ , f nY’ t:’oors for :rc-~~c-or t

ci t o e  ftc-id ‘,r’sc re ar tl:c- ~a’zt ‘otc r . ‘;c t e n :‘e ~ “c ’ :  1~ ,-COC

t roo”s .

b . - c - : t

C o T .  C r ;  f’S’ had acce c ’s  to t ,c-e d e v e 1 op .~ec it  doc r ’~ c-f l t c-

f o r  tr i o ‘,avt -’c -to r ~y c t e - o , SO ci ’:  bt’;’Ta:~ I: :ifl ci ’L y Z t o  so’~e of

the: d a t - i 1r ~v o l v ad  ‘ic- P , c - 11, a .: I c - f :  d e ct  sT ,os::  :c-de  Os bO at

J I n )  - r am • , c i :  p c  , rio I rid t cat  t o O  t h at  a rb ok a r : a iy r  1 S ‘sc--I

bt ,en pe r f o r  ‘:.~ i ~ r ’to r  to •“n t e r l n ’ t ho  ~ r o d o c t i o n  t h a , ..e. But

to” ‘;c-c-tc’~ had c o ’ r’. t o  the f i e l d  fo r  a lon~ t~~’c-e -a nd t h e

‘oer vr~11’ n ”  no i l  t I  o’t~ cl t ’ - ; ate  at  the t ime It  was develo ’-’ed

2

• —*—,w~* -e~~ — S ‘ .--—“. ‘-— —- - ‘•- “ -



‘ I
all c . ’ ’ - t n ’  1 ‘ c m ’ :  ro ’’” or or  c-’ o r  I ‘I o r - ’ ~ 1 c- e x r  en, . e ‘ l’~ ~j

Th ri r e : ’ ’ , r : ar ( :e  ‘ r - ~~ c’” tt’jz’- d . ‘r n - i. Crcif f ‘y- ’-~ : th~’ ’ ‘ ‘ “en’

nod O h t r’ : c - d . Th€ -  d o f l a r o  w e r e  l I ’ c - l l c d  ar, ci rio “r oç ’ y’a’c-, ‘ic- I d

~~ :~‘I t he ’: t - 
‘s .’ :er’: I cc i : ” ’ V~~r: - ro  1 1 ‘o o r 5 r~ d ‘ c -  “t i c :

‘ _ : 1  oks  i r v o l v e d  — c - I  ‘k r  i s  co s t , s c s ’d : , l - o ,

“ ‘ ‘ n i l ’ ’  ‘ n ’  “n’ ,” ’ , ,’ ’ ‘ p’p 4” ,.. -~~ - .~ -

‘n o ’: ;-,‘c : ld  c - c -’ ’ ’, ’ * I n c - c T  S I n ,  t a e  d r r . t Y I c o t t e r , of c - c r c - n a t

c c ’  l tC’ r c  w a t o r :  c - i , - , c - n t COO ,~ c c r , : t -. I e r  oY,’c m r a,

c , ‘1: 1.  ~ruff received a cciii fir-c-, m l .

‘coo war : : 1 c -  T’ro ’ra ; - . o t  I ’ o oj t o r  t o  t oc  er. t ?lOO .

mt ’,’ . - ’ cc - l obed I,: v c - r~~~ c’ ’ si r t ” r r e , c -c’s c’ r, o c f  C ~L mc- ,’ . —

a ~ t , I ‘I’,’ C r ,( ’, rlo ci ‘cit I r or .  r ’ ” V c  on 1, 0 1 5 0  D”s’i. :~ ~ 
- ‘ or

rc ce r ,tT ’: • A ”  ‘ - i r ’~-r c t 1 ”  t ,” . € I ’ to wa r  w I d e  c - c -”~ ‘e  bY. c - ’  “mn ~d e  o f

O I S I :  ac-, n 1’~’ c - ’ I r  ‘ n d e ’ , e r - ’ t c , i c i ,— wc - e ’, oe r a - r o o m : ‘,- ;oc : - c - c - d y In

cc-c od I~~’c’ ~he noxt ‘ l I a .’e . i c - V : ’C I r i d l o e ted t ’ s ’ i ’t t ’s~~rc-

a c o o — I c  ~f :- : ‘c, - - r c - c - :  ~“-i or - -c ’,’s ‘~:Lo r , ’od d e f ’m d € - d  h ’ :I r

I r’ n -n r a r s  t :,c o u c - c e r o t ’  Ii :.’ t r i  ‘ :,I a r ea :  T o l .  !‘o r ’v o y  I c c - i ,

r ’- .d d c l .  ‘l u r t y  ‘ i c - f ” .

, ‘ l tr r or . tho ” d c i ’,’ C c l .  Th- , f f  d e c l d c ’,i to c ’c - I l  t he  r :

or - - b o a t  lava  e had ‘ ‘c r . t l o n c ’I a .d i c - v t  o t~ o v e r

f o r  o cot  ‘ — co a t  oo r ’t rk  ri~~ly r r I r’ . C-c l .  I c - c l ,  th i ’  oro na”

c- :~r,a r’~- c for t o O  r, t~ f ’ , , t c ’ s I l e  d y c t e - t i , :u st  oa~’s’cr:cd to ~~( ava i ~~aI - l c  th a t  v e ry  c i f t e r r i o c r i . i i  s p r o s r c - 5ci o f f ic e  was  a t

:i, e d , :t o r , f: A r c -t ” ’r , m i l , bu I h o  w oo  t o  town as a m e :  t l e ct  ~rt ’ r a t

An ei ’ i  car.  ¶ ‘ n l v e rn i  5,1’ Ccl dec~ r — I  n o  n i n a l y r i  r . In t5’’ cocivt’rr -o—

Y . on s  th a 4 - f o 1lowe d t o  Cc l .  ‘d r u f f ’ s o f f ~ cc’ , Coi .  Coa l

I
- ‘  ~ IZ.’ — 5 - ‘

~~
‘
~~~~~

“ ‘ “  “ ‘ — “ ‘ — —
/



€ x:  1 ~ f l , - ’ d  r C c-~’ c i -  ~,nd  ‘~~c i  -I i l 1’ C ’ F I on anY.  v -‘ ‘ s ~ 0 ::~ r

c - a ,., ‘ :‘, o,~ ~ an- ‘ : .r fn ’ee— to— c- .irf rtce ‘ r I S p: l lp  n ,’stc’:

~ c l o y ’ c f i , , I d  :‘~~ d a r o : ’  wI  t~ a “ 1 0 — c c - a r m  :‘:- c~r~. ” ed f l  I ‘at

: n’: f’ 1 r d  1 : ‘ c I t -  r- ‘d : 01  h o , r ~i f l i t  ( c-i xl  ‘: 1 : ’ : :  no : ,  ‘
~ ~; - I’0 , . 11 ~ r ) *

‘‘ci r - i ’ ’j l  r ’ I S s c -  : n c - w i n  “ ai ;’.prn ,’ I c -a t€ 1 - CI 0’ ‘‘cc i ‘,:, ‘~

H “ o r ’ ’  ~ :. ~~~~~~~~ t -o t o c ’p ’ - :- r cd ,~c i u . - .  I - c - c - ’ : cc-. ‘-n , 1 : 0 c c - —

‘ 0 ’  ~n a ’ t : l  n :, : . : k ’ ’  ~~~~ s i . ‘sot::. co,lr’ci 0 t e d  , c- i t ried I a e I

I I , . ’ ‘ n , t~~d o r ’ I ’k ‘:‘c ’, t ’ ,’”1 ci ’ o d ’ ’  to d e l , e r - I n , ~’ w i. ’ I o c t I  - r ~ a ’

L ’Y . d  to l:r ’ c - e r  c - i  I ” :  ‘ ‘ t- r r c~ i c - S ‘ sr: l — c - - S “ I c : . . ~t :’ n ’

c-c f l C C ’~ , ’.’ I l,’lP I - 0 ’ 5 ’ , ’ - 1 . Co o l c i t - c- ’  1 0 0 € :  ~~t .  c r d ” r

‘c ~c-’n- ’. ‘:
‘ c-e 2 1” d~~~~r I r ’ ’ I r e  5 -r , r ’  ° ‘.- r Y , c n:s cot -

C r t ’ or .

1’ ’ : ‘‘ r~’ d ’ c t i O ’ c  ~ 0~~

( o t t  r I l

i - b :  r ’ l O G O  iC ’, i o :: n o r  C c - S t I r  •t ’

ci 2 for ’  c l  . c - o r ’ -’ oo : . I r - s .

( t ’, “ r , I I I

so  I * a c - t i  n - c  H to n o s t o  r ’ I t  5 :  r u  ,~ c ” 1 c c i .

‘ nc r’ €- w o r e  1’,~c- ’ u h - c c t % o o , t  a v a 1 l n ~~’ie  “ 
~“:cr~ of I . t”

Or ” I

, ‘i r ’ c r ’ t t o c ,  A .  A c - c ’  c - I .  c ’ :’’’”cci’’ ’~l co’ ~~~
“ t r ~~’ c -r o d i~’ot d

I leo V ~e ’- ’(’o:’ nn c i’ w- ~r: : 1  c - h~~i, 
‘ -  ‘~ ‘o r .nt.le b:: ~~~~

( t e a c - o ’ :~~ , 1e Oou r-dr ‘ r. t .h l :‘ro ”ror ,  w t m r t  c-c i t ’s ¶ ‘ f-’ t i’d r~

n- :’ l ow  n €  ~~~ c r  c-cot rel~ Pb~ 1 l t ~1’ c-nd 1.~ ‘n’Il~ ChI ;

r. ow ’  y en , I S ’  Ik ,~ r- ’e r- fo :’ r’ n i :cc  WU O w~ tki ln ‘bc - cc I ’~ I t : ’

t I T o w  I t ’ : :-:r e c I  f le d  v - i  iec  ( ~~~~~~~ rY.  I ~

1’ 
4

‘- - ~~~~~~~~~~ — I - .  - -. -. - - ‘ - I ‘ ‘  ‘ ‘—1w



I

V

7

c-

I
a ~~~~~~~~. 

.-
~. 

- -•



$ .O - I - c -  2~~”’ , o r ’  .,, , , c I I , o  co ld :, .~r’ c:. ’~ .,e

no :  1 red ,‘ i : ’ : c -f ,:l’ c~
’ I’ m’ • - -~ ’ -

I ‘.~ b ’ o r t l o r :  - 
. : . ‘ c ’ c f I  I c-fl ‘ : , - . :.Ic- .:I ec c- I m o-co

I 
~

°

l :,
,

L

, 
I ~, c c” U

I “r n ” 1 o ’ tor : ” ’ - d . ’ “.‘“ :‘ “:c-O)’i~~ ,’o’l i ’ l c r :-m ’,’ c ’ ,- :Im ”’ ’ : : c- Y . i ” r’ro ’, ’ ’ - - ”

“ - c -  d o- - ta- ct o f ’  l ’s ’  “- o”  f m ’  - ‘  ciYr -: c’ ’ r-’’:e I,

4 o1. C o o l  isc r r ’ ’ • r e ’ m  ‘ , - t  1 ‘io’,’ci:, ” ’~~’C: : of ’  c-n ‘

- ‘r e l i c - ’ Icc - , ar — nc ’s ’ ad , c-~~’I m ~ ~fl c - : , c’

1 . . l , c - f ’ .  T i c - I c -  n or - l a c e  e : - .: t H ,  f i e . l d c ’ :

i n-~~::,: I ’ ’ i : , ’ :.cr c’e .r c - l i ’ : :’:: c- e r  ‘- ‘C’ :” C : , .  : , O n ,

a-” - : ‘ ‘  ‘,, ‘ o r , m . I , ‘ ‘ -‘c : l o  r ~u t r e  9 , 000 dr c,a ’c- . : :

I :,e c c - ’. c ” I : ’i:’ c c - c - i . : : , : :  ~~~ _ , : ‘ - r’ , m :I’ a _ -I 2 : -om~.rc n ’ cE - —

c - i ’. : - - 11 , 00- 0 t m ’c o :’c . .~ t .;l0 ,:Co ran ‘,‘a :~~I’ c - c r

c - o l d I e ’ , c’~- ’ ”c - ’ ’o p J 1 j  c-ar - ~~0 r o I l l H ” n an , s , ’ c I I n - ’ .

c- . I t  ‘cc J-i  I ’ in :  tn c  n ’ : i~’- - - n t  for - on: ::’ of

‘~‘I d 1  : ‘ o r ’ l -: ,~ II -n’ ‘,c -5

,.ae rk l. ’llc ’d - ‘n 0 p ’~~c~ a c r ; o c I o b e ’ ]  ‘ 1  t o, t : :O 5 2

e ’”or” co::ld “ : ‘ r : c m : n f ’ c ’r ”cm ’I l I  r c -t i - ’ I icc- c

I “:mia:fa o ’ -n m ’,;’ c-ac - ce ‘:r: i t ’s,c ‘.:, ‘ p ’ o  c-”m: ’c - ’ - ’c~~id

I
‘ 0;’,’ ‘ i ‘i’I ’j ’€r, ’,c- r;,’ o

’ n e r n ~’nr : - -l  c o , : I 1 o - I  t’ .’ .

Co l .  ‘To ’ I t oes  e - -’ r ’ . I . , t d  I t , - . ’. Is’’ r ’T : ’k at m _ i n - c - I s  c - n —

.: l t ’ . ’~ I n .  a 11 c - S I r .  - of  the co:; 1 1 n : c ac - d u , 1’ : , c-n.J p e r f or ar :ce

c . . ar c i c t’, c - I c - t i c s  cc :, , ’ I d cr i ’I i ’ ;I t h  p r c b , ’i l i t ,’ c - h i t  I r a

‘. ‘ .~: : C c t o r I  vol ~Or ; d , , e  ‘, j o ar ~ of t o o  J I ot r t  I l o s i  or ’ r h o ’  c h a r —

a c t o ’n i  . ‘ i c r :  w o u : d  n o t  H: n e t .  ( ‘~‘aY .o  1)

I
I ~;* -

~~~~~~~ 
I -‘ - ‘ -‘ -



I

—‘ 
‘ - , ‘ , . , ,  “ - — “ ,- ‘ ‘ ‘

-

... ,. “.“ - — ‘ - ~~~~~~-- ~~~~~~~~~~~~~

~ el ’  : o l d r ’ )  152 ’s “6~~, ~~~~~~~~~~~ _ .
I 

- _ ____

- ‘  ‘ ‘
. 

‘ ‘ - -. - . - - I ’H o:.~~a c ’  a “ 

-

r n - h a t ’  I t  I;.’ o f  nrc ’

I ’ I  ~ c r . ”.h: - : 0’s cl~~ ~~~ •
“'‘  . ‘ C  ‘ l f l  1.~~I?

o f ’  ~~~~
‘ —

~i c-fi n, ’ “ cc- ”, “c ’ l
i
_ :0 ” ' ~‘ I l ’ cc -  . 1/-I” ~H’0 i. ’l” 1 .02  1H’’

d’: :- :, - , ”, r - I ’ n€ b I l ’ ’, : ‘Ic- ~ “c-  
*

- ‘ ,  ‘ ‘ ‘7

— —  4 , _ _ _ _ _ _ _  _ _ _ _

c- vi n~ t 11 , ’ o I’ - cc- —

I l l ’  - c a l -
- I” “~ l’) 0” “~ 

‘ “s t-’ c-”
* 

- 
* 

! 
-

i~~~~ ~~~n 

~

~r : ba b I1 . d y  -~cr.~ 
‘

- -

c-cc ir a c ,-’ o f  1 r: ’l  I
.12 1 .~ I0 .20 . ‘c- .~‘d0 •

7

— -~~~~~~, . . . . ,  
~~~~~~~~~ 

,, 

,—



I
- c - a t  lc ’ o~~r - -  ‘ -ci ’ ’,’ I o r  c l ’ ;t ’ , .r c - :  c- c- ’.’ , ‘oH  ..:: ‘

~ d o

c- ni ‘
~ ‘c-i T ~‘ ~~ i I :  t - o n’t 11 ‘ I ‘- ‘ ‘

j
.

d~ :‘e:, ’l ~-‘ n o  ‘ir i -  : c-”’- : ‘ I - i’ , ‘ ‘ 
: ‘‘,t ”  11  • m: O n-) ’, . ‘ I n ’

- 

~‘o r  I :  r- ’ ’~o C ’ - , t o t ’  ‘- c - f l ’  ~ I 1~ ‘- :  o ” so- ’. d o ’  I c - v I c - , ’ w t t s ’, o  2 1

:: c-:’. ’ : -  
~~~

“ ‘ ‘~~
‘ ‘ ‘ ‘ n ’ 10’) I r ”  : ‘ o t h ~~~’ n ! v H ’ . n  f - n  C c t ’ co~- I I

‘ : . c - ’ . r ”’ n , ‘ T I  ‘ I ’ r  “ or ’  ‘ — A  c - ”  I 1 — c  r ’- ’ : t . I ‘ “ n  c o : - c f  1

or - i l ’  “I  c - f  - u ’  r ’ t -  ~‘ ‘ * I ~- r  cc- r ’”o - : 1  ‘ + , - ,u ‘‘ n_ I c

:c-~ 
i

f~~~~~~~~~r ‘ ri o”1 h’ r’ - r ” e f  - l y  c-cc -cr : - c  I:: ni -
~~~~ s~~n

~_ I o c ,  “c m  f a c ’:. ‘- cc ’s ” ( “ t o r n 0~~, Ib’- ~~~~~
‘ - , c - l n l !, tE , s h e I r . - --

c- s . r c - n w ’ , ‘ ‘ i ’  r t i , r - t  r ’ L , a r r — r” ”, - r - 1 r - ’~~i c ’~ w c n ~

( l v ‘T t ’ ~e ‘ - c ’  r ’s-r’ .

~ s S c - C  I j I c -( 0 ’ n - c - C j  n’ r cj ,-’ r e c - r ’  I , C o l .  ~ocH c r :n i r c - d  ;n t, to

r , i ”  cc of ’ I s e  , ‘rc~~nd r ub s one  f l - -b’. ‘oso t :~

to ’-  d d I r  • t ~~o :E c of S i t , c c t r - t o~~d t I  ‘ , e  c t c - :  , c tor l . r - z t t c c - .

co st  no ~r . :  - oo I e  - :

1. ~1l c o o t :  I r , c l u d o  m r l c r  n- i - c - n ’  c o s t  -

2. -‘1: c - O F  ‘i r E  d~ : ‘c: cr - : r ’-, H d  a t  t h e  c - c - t o  o f” l~~ ” r € - r

‘a n  I:  cc -, c-~~te t i l l  c o m t - ~ ~ c, prE : , ; E - r ’ I :neP ~r

‘a r c ~’c -c i r : - ‘

‘
~~~. ~“ ; ‘ tur ” ‘  Cc-s-nt : a r - c  H ’m e d  on c-ro~~ec t~~d c - c ’- ,a ’ o—

( t r ,~ eo~~tc; ~‘s:’ :r or -n i r - ’ ent , & D , acid

co s t :

The S’s I l o w i r  t - i - I ~~v~~l~~~c- f il l  - ‘- c r ~e ra S e  cos ts :

1. i~o s ea r ch  ard L e v o  l o” c o ot  cos t s - ( ~2 )  to I r  —

c - r c a  t~ t o  a ~ or f o r - c-rar e S c -’ : ,  ce t n c - n c - ;  i r e —

h a .

F
8

I
V — , , 

__ 
-. ,--_ -- — — .,‘ — F” 

—



$

C)

i
.

~~~~~~~~~~~~~~~~~~~~~

I’ .. - ‘_ ‘ /
,

- 

I

U

1-
’ 

- . 

I~~ 

‘c\ 
—‘— —-‘-- - ——

:7 0

(-I

4 ’

I.:



2. :~~‘, if ::c1 d : ‘~ F :  r n - ’  nt ’~ r ro c-’- : r ’ ’  0

“çj~’ ’ c ,

H’ r o ch  ‘,‘ o’s t “ 1” co:  c-

• ~~
,-  ‘:r’c’ ”~ c - Q c -’~ “ , I I c -  ‘r r ’ : ’ o - ’ : t  I ‘ ‘,a’t. o-~ ‘r n , .

:.‘~~‘IT l r n ” ~~- ”- s”  c :/F ’. e ’c - ‘ n ’ ”  n’’ ’ - -  Ce I-c-

( n’ : 2 1 : ’  I -d ’j .r l ’ J P c - , n’ , at  I : , c  ‘— ‘ ‘—Iz ~~~ 4 ’ I n - —

“n o ’’35’ : 1 C c - S I .  - a c  t t ’ :E .

I - l m c  c-, - 1 , : :

1. . :~~ , i~ , c - i  ~~~~ c - c - - ’  : l i - t . o : c- t., :c - c - .  c - c -c ~~~~ nr c- -:

$ or ’  o - ’ I d I  t I ’; ’ .

,‘ ,i. o’ ,’ :e c t é d  t i - c -  I ’  s l a i r t .  r: ’ Sn’ ,, ” i t  i c  a r c -

:-‘~~‘.r  f r  o~~ t~c-~• d~ c - L I o n ,  d c - t o . I n c  ca~~.’~: o f

ic -i  , c - r f r : r r c - ” i r c € -  ‘c i i i  of’ I~n .o ’~o , n ’’sI 1:’; 1 —

-‘nc - c-ed :‘erS’oc - :,n - :~ce I c  “ - ‘ - e c t c - d  ~c bo n H ’  or , —

0 * _ c - t e l  c’, t h a t  t i m e .

‘7
. ot n c : f~ ‘ t i - - c t r , ’ : l n J ’ -”r’ r i - d e c - 1. - 0: t I c - c -, t o c t

1” on , :‘ - ‘- c -”, - i ” :- c’ ” ‘ - r e 5~. c ’ m m c d  n c - t i - c -f l t lc-’-, c-

: Ic - ’. , -: I ~r~rc”r ‘h l ’ ,-c-n t - c - l l o lc-,’l’, a : c v e  c-c -- se r - c h e d r l e  c ’ l I c - - r ’ t , ’e

cad  - d r -  -‘ f t : : - : ’ed  c am ~ l -:’ e ‘ - c - n , r ,- m ’ ni t e r c , . “h e  t ic -c -

:~ r E a r r t v o d  a t  u s t r ; j or :o wr.  ~n i c ’ s. If  fn e t s  a r - e r i c  t a v - r i l - - t b l e ,

c 

n e c - I. c - s t t ’rr r ’ c m ,r f rom: ,  e: - r € ’r t c  i n - -  -r : - ’ t r x € e n t n : i , ~ ro ’r’ cr ’,: ’ :, 1r:  ‘, and

sc-n c-C ~ ii r . , ’, rcu r” t H~ -~r ce d . ‘k;e ( ‘ C t j ’ d a t € - S c-re  to be an -n r e —

all st i  c t i c  r~~::i b le  ( t o b o - r a r i c c ’ r,’ :‘ b c - o l d  b c - L i i  c mi t i-I  a m ’  ;~:c-~~ 1

E . .  p r o  c: . ’~A l i  t i  ~ r-r o f ’  o c O , :r : ’ d nc e )  , c -c - I  the vai l c - o - c -  op t i c - i a :

r ’ i - a t o d  COY~: I r : t e n ti ’ :  * J ’irL: - i ~ t o c m ’ s r , I  J E I C O  a re  a v aI l ab l e

it ,’

I
- — I ‘ “- — ‘- - —— - - - -‘. - — - -‘ -



f’ c - t  c c l lc l I ’~~’ carol - ‘v~~1m . n i S i n ,. - - 
~~:p’ n’ 0: 1 : , l n c - .

“s“ ‘i ,  I r c f 4 ’  r ” c - l l z o ’d t c i ” ’. nt w , :’,, l d  na’.’ t ‘ o c i-  c - e r ’,

c o - I c  f - I  ‘ s ~~e or - : ’ ’. - ‘ r n r cm , t o f ’ c - I c -  r - ’o” i e  l ’s  n~~-Ie r ’ 
•
~~ Ic

c-I. IH’r sli d :,’ ~~ 
‘ nc-’-~’ : , ,‘s: w r o l i r  c c - e d  c - c - c c - I c  In r r c w l r c d ‘c -b i~

In * 0(  r c - n i .  o f  SI~ It~’ ’, - :c -n~~rE em S , “ i c - S i  a c c c - : r H t r . - c - ram

o ~
‘ ‘ I “ ma I 1:rt ’ ‘ I a’ oh ’ : lu ll

‘ f i r  c - o n~ na~~e ‘~- o . r  d e ’ l . -c l o ’i -  0’~~V o : . o . ly  I t O  : i m m ~o c - , , c -’, —

3 c - Ic da ’c-I ” as-o ’- J  ‘Ic -i .  r ’,. f f .

‘ . 0 , b c - C O a S t  00 t - C V a l ’ t e s  do : 0 1 ,  m - c - c , v l d  e c-c - ’:  1 - - I t - c - c t

a -  - I S O - c -  00  I r  c h oo r  ir: r S c- c  m o s t  c ttra c -tl v c- orttc - c -,” noc - l i ed

H - I .  ‘ST ool , “ A d c ’ c i c - I o n i  a ’t : a l v s I r -  w - r n  th en ’ ,  r e r f m r ’- c - d  I: . o : - I e r

H ‘a c- sc’ c c - i  t h t  e ‘-‘“ e c t c- d ‘;a - m e c  f o r  aol. l tn-a- “or a - ’’- t e r c  :~

o c - - ’ -m . ,  b a t - c .  Inc b-’-, : ’ t -  l h c - t  I c -  b e n t  un d o -r , - t o o d  I c  t oo

I c - l i ar  ca - cr - , nrc -I t h o u  ‘ s ¶ ma’ c-ic e we t,: c- e d  •

l o T .  Ir u ”f ’ fo w l t h a t  o r e  a c - p r o c - o h  a- on’ b ar e d  on a

cc ’r :I.c-tI (:: of” dollar c - O c - t S  i c I r , c t h e  C )t’’Ct I v a i c - e a ’  In :

Fl -‘ -n - i 1 o c i d  t r a d e — of f  c-ri, t ,er lp, (or f i , -’u n €- c- of ‘cc -r I  fi in ,

o r d e r  to eq ar ’  te ml ~rk to c o s t .  Cc - I .  te n l a  soon .  a -c- toe f c 1l c~~—

I:’s,r w e r e  i c - ed  f o r  ,na ±’- 2 :  ( Tablo 2 sn o w s  c ’,r r ’; r c - l i  e x p e c t e d

c-cs t s~

1. I r s -  I i - i c  cos t  is t b ’  dl, f fo ’r c ’sc e ’  h~- t w e e r m  ‘r:ni l

t a l r ’, I r ,  t ;i e  3ha ’aro c~,/ O on ’~-L~ero r Sy st e : : s  i, r; :c -~.

fI eld , co r,d o a l t , t a l o l r , r  the in af u  - - u l t i p l i l d

t .v the - :orr th c-  d i f f e r e n c e  in  den 1o:,’to ~r ‘ r . c - f a  fc’ r

the  d I f f e r e n t  o~~t i o r , n  (21 m o n t h r  i m  the  s c h e d u l e

~-oal).

ii

— c-I 
~~
“ I - 

~~~~~~~~~~~~~~ 
- ‘ .- 

~~ I



C r :  l ot.  ‘C o t - I _ m m

~~~~~~ i ,, ,L ’ ’

- 

0 HI- 23.1,5 ‘~~
‘ - - 1 . 7

i n c  ‘n’’ ” : C- i 5 5  i ’ - ’ i 2 o

S i ” ,’, ’ ‘i ’~~ ’ C C — “
.~~~

. _ b C- . ’~+

3 A n n - a r ’ : ’; ’: l’f’-3 2 . , 7 , Li () ,5” —

E o n- r e t - c - c’ nj
C c - n t : ;  1’IC. -~ 112 119. 2 l” ’~ . I ~ i2°.’~ H’ .~~~

H’ I_ fl  ~a-:p c c  c-ed -

C r - H o : :  C c - n t  61’ , ., 6 32 C’c° c- ’o ’~- 1,L~~, . ,

(
I

I
I

12

.~~ ‘ ‘



I
~~~~ 

-~ ‘‘~-c ~~~~ ‘ m m c - : c n n - r i  C! .  t h u

‘ . ‘ ..I. c’’:c :, l c l l ’i:’ c r - c r , ’,,  ‘ tb - cV’: ‘ ‘ c -  I o n - a ’ c - c - c - I _ I ’,

On - ’ ‘. 0  , , , ,-: o ’sHI icc- mc :,! c I ’ l ’ n ’  “ : 0 2. .

_,. .~c-’lI’: S, S ‘I S c - c c - I. I a r ; ,~~ ; :  t c d  u s c - or  0 : 0

O : : r : n . ”:r 5 c- n , t h at  0 0”: 5 2  i t -, - , I f f ’ c r o a n .  bu t;-, ‘ e m .

:m ,’’ n : tc — :; n ’ . I ’ ’’ ’ ’ t y~~ :’sd I_ So ’ : n’ :,c:b c :r c - f  : 1 d b : ;

‘c-c- ,— ‘ ‘ - d a n t - r ;  c - inn Sb :. 0:; r h - c  n’ ‘~ i cS  I c~:

I r :o t ‘ c -  d o r m  I _ a ’ -  :‘un’n :~’s
’olC to not-

a . 5 5  n c - S i  err : ‘ca : , i  to - I  . 
‘ ‘ -: 1 2

I ‘ 
‘ 

—. , ‘ —
~
- “

~~~~
-— “ r - ’ — ~- 0’-m m , ’ : . . ,..ra : I

‘ H-’ - ’ ie  5 = - ‘20 0,222 (detca”,h.c- c: H’ coot

0 I t : ’: c - o c T _ c - S o c  0,- t o n - , ‘, m n H ;  ‘n ’s l c a i m i ’ic::  C’ ’n ’_, ’it c- s

: ‘, : k  :,~~ c o ot  car t ’ . ‘I c -o s  ‘sot I c-oi I, ‘ac- ac-t m - n .m 5:,.-

I _ c o t  to  p-’,~ n ’n-nc -ta:’ : t n . c  add i  I S om l_ :,, t c m ; 11c

: i c - C .- ’~~C c o .;t ;  c -m i :  ‘c- ’- : :‘c n i c m - e d  :,c. . ‘sc- c- n -talc ‘c a ’ -’

no .1 ‘ : S T  I t c c - . ;  I - s .  A 1 . ~,. 5 1 c cc- ~m’ a rc:. S a

I - m s - f l  c-c ; c-ri c - .’m ’ s :nc - l  ‘n , A c -  c - u ,~: nm , a c ln ’ c ; , l c - a ’  r.or’nc—

aT :1’ cm ’ n - I  H ’’ i c - ’ s, t o e  c c ,’ ‘- c -I - I: ; n -c S I  ::-I I _ b c  n c : —

I ci: I S I . ’ ’ , ’ o f  a ‘i, .~ . 5 1 ‘i c - c - a r :, t u  c-y : t,e’i  - m n - c n n - t S r :

.1 n -mc i ] “ S  c - I  HI ’. it a 1 - I i  I m n r et  m n . n ’ i’;s . (1.1 ‘7”~I m ; l , ” m ; ’ t  - r a d i u s  of  H’ r r ’ c t ’.r ab i l i ty c i r c l e )

1. 1’~’’’- ::I ‘m c i X( I . n .  I T s  “T A T  ‘ 5 . :

X — .7 ‘ t  “‘ l ’r,i :i .?CCT r ’ m ’ o b ’ c h I l l t , ’,

( U

~~~~~~~~~~~~~~~~~~ 
I ‘ 

~~~~~~~~~~~~~~~~~~ ‘ ‘ 
~~

‘ ‘
~~~~‘



4 ‘:‘ m . :H’rcr c: m: ’, ; r c - i S e , m  n ’ : ,  r o- : to t o s ur o  I - So - c ’ ~ C’T~ a l i T

So: o.r m t  ‘, - - I L . I _ m . ‘sac 1.2 miT _ I  a - ‘ m i l a n I , .

I
I ,: S i c - i -  . 5  : m r S  1 o r ;

‘‘: r : S_ ho i ‘i I , ’o ‘ ‘ mc - : ” : : m : e m; n - nm f a i l  ““ ‘n e c - c o  to c - e r ’: m r : , r,: ’i a , -

- ‘ :10 ‘ ,m . . ” m t e r  of “ r i m  ‘ T e n -  ~‘c, o ’m ”e ’ i  ;:1’. h i o o I  S m ’r r ’ i ” S~~ ~~~‘: c -”t ’~ c-”

‘ r ’~~~~’ ’ H “ ' ;r ” , l — t n - c ‘ ‘ , i : :  mor n ’ ’  m o ” '’ .. c; ’ m : a S ics.

:~ oc - H , a  ‘‘m o m : ’- :- fo i l  o a t  r m n ’ : t l ’ , ’ -c s ’m - n ’ ‘h o  ‘ a ’-

$ c-r ” :’,.’ ’ .t~,,m. H’1. ‘ r’~- f f .  “ ,‘ ,. c- :’o ia; ‘- rf l , ’b l ’, ’ o ’ m c n - r ’

r n-i t ch  a’ ’- 5 1-a ::  I i , ,  5 ’  mm ’ t tm a’:r r l ’ ’’

I “ :.~~~
_ ‘c c : .  C ’s  0101 : :11 ’ :  c-c- -o n -h , 511 .  :c - s tr a 1  of , , m ; i,

, ‘o c - I _  t ,n -e c ;- : ’cc ’~~a c-o ,,.U c -  to co m.~~c- t 0  t r . n ,  n : . - I O n - c l  c - n -’ ear::

c~ ’ ’, S _ :- .  i . e  oc ’, ’.’H mi H; m, r ’S b u l I y r ~ f c c ’  c-c- oh :‘:‘n’ ’. m I _ c r ’  ;‘o, -a 11- c-c

I a - c d  I: , 01 ,t :  t r ee . J f ’ I ’ c l c - ’ s t  ,‘ - : , , ,  I _ t v .’ car :  A- ,,

s e T  c - c c -j o : .  o f  c - a l ’.’ fIt ’ ’: Sr-O S : . t r ;  f r o n -  c - So - - c- I :  t n - S  h- i. ‘ - S c - n :  : nc -i

I I_ he ra ’  n - c - ’ :nts  n - n ”. c - Soc - t i  u c e d  1,0 c r ’ .r ~te  I -h e  - c - ’” - in t  I c -~~ f c c -  ecac :.

I 
pc-ro”m ’:ter’ Sn ‘is: tree . The cane dH’, ” - r ’ i ’cu I_ I o n :-  r i s e - i  to Cric ” i t c -

r o e  r I : : k  ‘ , : , ‘~i, ’.’’ : l t ;  “m c -, I , m ’ ’: x  “sc’ , ‘ a m ~~d, . 3 t n - r i , S rc- ‘ ‘ ‘ .1- ‘ -he  tcr’n- S - —

I nc -i po il r. m~ o f I . tnc  ‘or- er ,- :, c t ’ .: ’o y ’ S m , o n - c c -  ‘,vc - m’n t  I” ’.’ . n - i n - i l l  br a v e r ’ —

n. ; - ’ed oa t  c -nc - I  fo il i e ’i  h-c - cS~ to c-’ - - : n t i n ’ ’ l l y  c r - n - c o  on c  : I n c - ” l L

I mmr000 I ,nn r ’ ,’ c - n - l u ’ -  f o r  I _ r a n t  r a r t i c i l l a r  o p c - S o n c -. .~~1c- v ca l~;c ’

I 
r ;r:c ’: ld bo or - n - c-c : :S ’’ i :t , e i ’: c - bc r;a’,ie  ‘ i t -  ‘h ot - -nrc - cr-ed molna or _I,::

I-Sir : r , :eni r :  ( e ,  n e c - t e d )  v Hu e  f or ’  c - a c -h  c - c - r n —m e - - r’ .

c-’1a~ rt: 3 sc -c’,::; ‘,he I , r - ’ : t :  rnc - ta’o i’k fa’:’ c~~~t , i c -~~ I— A .  T;;e

c - h o c - c rc I’ r r ’k f o r  2 ( r ,2r~~_ lc  un der  rrc: p ’r nI -n c o s t  1 : 1 - S  c - c  ‘ e n :

14

I
I - -. ~-,—S’- --’. ~~__,,_ - — - — S



(\ m ç) . .
a c~ , • • ‘- ‘~

- -  r - -

( r ’ ~ ( ‘ .
Cl) or a
fl —4’- -- -I

I n -  (U j  - -
‘

(~ rH r i r H

I 
•

C
;~

~2-
U C’ ) (0

I I + + +

I 1,1, 11 , 11 ~ ~c~ ~— 1 c’ - J  ~~~~~

, ‘, ( c - (  -

r
I U

I ‘ - - -



b a t  m u 1 o n ’ - - “~~‘fti ~~’ ‘ I: “c -  “ ‘ o r ’ : i”~” - -rcm ec - m: t n - s I T

2 , 5 : :  5 -  o’r fl o” - I e r c I_ I_ c a n - c c -’. n - S m: , , o f  ‘S Ib So .

A :‘oIL ‘ ‘ cc  of 5 I ” c - ’ I — . r e : m ’ ’, H I e d  5 1  0- fo l io ’--: 1 a’-

5, Vnn l em c-n: I - c - c m c- i  n- c: - .‘.‘ - 1’.’ ’ -

C , - I _ t c ’ .. : — .~ ~~‘s : ‘ s l i n c n c)

n ’ ’ .mu

$ ‘ ‘c
,
’-- ’

“T o -: ;: c - c - t  ‘ i c - n’ .. ’ .. , Co l .  ‘l : ’ . ; f f  c-”:l1~cri a s t : f~ : n - c c - t S r i

c-n-i - . c-”' I ’ ’ :- , h e -~ o’m ’. I _ c - ’, ‘cc c’- : mc -’; ’, : cn i i , : ’~ S m :  o r - i o n ’  to c m c i m o t r ’ ,- c t

2 ‘ ‘ ‘ , ‘ ‘~~~5 “ “-  ‘ - S c m : .  ‘nc -fl ’ - ‘ cm 00 Ila ’co- r’ . :.‘e -
~~ 5r i - ’ Sc- : i , I _ :  c- ’c’cr ’Se

I-i, ’ : ’, ‘ :i ”  o r s ’. ‘O”’a i  f o r ’  I h e  p ro -rc - ’ I n - can - ni -m~i i 1  ‘n-”~2

‘ :bn - o  ‘c n ’ i e f c - i S  • , ‘ nr s t-a ””' cm ’ s  ‘Air : I- Sn, - :  -n - ::’i or  s ’- a s’-c. - rn --

nc - :  , . 1 C m  or : : ’ C ’;:~ 
‘ , , e:,~ ‘con - to n-ron ’S: I ‘c -  l i m o S  : 1 . - ‘,:. ‘c oe —

o n -;: - c-c’ I -n - I_ c - ( c - ’,;’: ad m ; ’ m’ m -c-r t I _ a n n  n-a; I - c - a c - n t  c - m n - c - i  f c r  ‘_ :i ” m d~~’n f’~

I t : , l i n t  ~~~~~~~~~ ‘S’ nn - : , J e  3 nhown : i Sn- €m dat ’ :  ~;:J b m ’ f t c - ,  ~ a ’’

c c - s t  e m ’ : 5  - : - : ‘ I , , - n - e o n - n b c . IH-ic - n- :m ‘~~ c- m d  ~ ‘c~’:”c 1- ’ : c - ’ e l c i ; e m i

i n  c r c - i c -n ’  to : So ’,m i : I H I c ’  ‘ c-c ’ r o b a : l o a r ; . , n b

r ’ , :’:C’ct, t oe ia- e1n of ’ oc:rc- :,rrnc -: or t’ ’c l ’: a c S l S ,, la. c-: r ’ ’, : -m S n , c I _  a’s-I

c-:a r , m ’  bc- c- ci’ a d d S  I l o . n - .I1, ‘ mm ’ - lie :; ‘-a.Sn n-c- e :’.mc - c - c I-a c-:.&n m ’~ ‘A .

S’S ‘am’ - - c- : m h c n n ’ m ; I _ n : : - i e c i m - l o c :  i l a  ‘m - c i  ‘ a nt  T h I .  “l r r : f f  ‘o ’, u l

h I  ~ d e n : n m  I _ i  ‘i o ’:c ’I c n r e d .  lI _ h e  - ] 1 : n ~’r ormm ::how: ;  I _ o n - c e  ot  I _ I o n : :

( cc - f  c - i ,  ( c - h e n  n a r c - ’ H I z e d )  c -I l l  n - S d  ‘Ucrmor” n l  ‘T:n , i f f  I a n  d r ’ n l b l n n - -’

r~cu  Soc ~-: i .11 p r e m m i - o S- h I t -  n - r o a n - n - c - a t  ~ S 3 A A O .

~o1. c- rn: HI a m id  e m - m r - I  : I n c - I  H :: ‘ sc - c t c-i c - s r - C  :‘n - c-, Q c - , ,

::c’c. r ’le  I_ he  vm .1 , u c  o f  m i d c - c i t - i c ’ s  tree an-c’roaeln . L -II C Dc -ri  So -cr ’ :, :: ,

115

I
A

_ _ _  

- - —
~ 

—
~~~~ 

- 
~~

- . -. -



C c-cO

I
- n- ~-~ :- 2: ’ - I _ c c - b  S c - f l i n t

I IC c - c - I

C “o~ “~~~~~~ 11, 55

I ‘ ‘ S ~~m; ’~l~i ‘ ‘ - c - r ” - -e a’s-I ISiu :” n - o r I i  
_____

I 
‘ - , - 

_ _

;‘ : - ‘ i v S c - u

~ 

I _ n - o  n- a :: Con -c- :: ~~

I r n - c a n - r n - c - n t  con ;  I _ n :  ( S n c ~ i - i c c  1 1’S- AS
v - : c - 1 n - i e )

So & i n r o  - r n , :  C:: c - c -  H’o :5/Yr

Soc c - r c f i  t To :: c- -~~
- -‘- , 3-C c. / .. S :;,; 5, Ic

- 
Ton - . ‘n- er Sa’s ‘:‘ ear

I
I
r

17

- - 

~. ,,, , - .  ~~~~~~ 
-, - - ‘ 

~~
‘ 7 

- 

-—



.5 1 0- :  “a c :  ‘S c- ’ - m ’ ~— m  ‘
~~

‘ ‘ I - m r ’ .’-

/‘

~1~

- ,

0 ,
/

— 
- 

‘

/

Sr1
‘
I

/
a-,.’ •,,.,..

‘1. 1)

‘c- So!’ ( c n ’ l s )

a

4 -: ~~~~~~~~ - ,‘_‘., —‘- -



I_ mi ‘ 5 ’ :’, ’ ‘ S r - n - i e  I f ”  2 - n ” .’

$ ‘ ..  - a

‘I

1 

:~ 

*

I — S ’ 1 1 , -o ’, ‘~c m1’ -”c: ~l I  C ’

1
I , - - - 

- 

— - -



I, -“ i c’ : ‘,.

D o c S : m S o n  A l a n ’ - : -: f u r  i c - ; r o rr

- ,~~~~ ~~~~~~~~~~~~~~~~

$ ::i
________ ________ ‘- -

I In -c - Ia : .

C 
- C

Ic-cr ’— ’ c’, ‘or - - , S.’
f o r t  f o r  1 “ea:’

s:

,015 c r I _  ‘.o I -  n -c- ’.’-
- I

c -’ C ,: o~ 5r ’ ’

I — ~~~:~ r ’ t

- -  ~.. : m 
- , 

- ‘ . ‘ I. •

- — - ~.‘;I ~I _ —

I - 

‘

~~~~~~ 

. -
~~~~

‘ ‘ ~~~~~~~~ - 
- - - - 

~~~
- 0 ’:I ‘ - C, - 
- 

‘ ‘ . 1 ct ” c -”’ . ‘‘ a ” ’ ’

- 
t’ _

, , ~~~ 3j ~’- . ’ - ,  ‘ ‘ - r - ~~~~~~” .~~,,

a ‘ - - ,‘ - ‘ I
I 5. ’ D e . m I  • ‘ c ’  ‘ .‘ ‘ - 

. ‘ - 
1”’ ” ‘ - ‘ i c - - I  r r - 2 S ~~ - I 5 —

• 
‘ 

~~~~~~~~~ - I - - ‘ :1e “:‘~ 
-
~ - c 1or.

1 ’ ’.’

I
I
* 

‘ ‘ - I - — ‘ ‘ ‘  —



$ ‘ : 0  A v c t ~.- ’::; , Im , ’ ’,’so’- - ‘i n: ’ D S ’ .’ S n ’.o : .  So~ c - i , I n t l _ c - c - n - m i  on to t:.c-

- s o t c- ’ :a:’ . son-. , 
‘ mm b’:c ’- ’ ’r : , i c - ’~~, :.o ‘- c r c , : ‘n . m I _ c  I _ cr

I co I_ n I _ I c - -  k:. c:-:lc - 11’e c -bc : ’: r , , c - ,  - m m - l I _ r n - ’  a . - m I _ m o , , S h -n . c - S o : . . - . a ’c Ic .

a ’s-n- - S ‘t,: n- ‘
~~~, , 

- c - i  0 ‘n c - r e  :.;u ’n , mc l I _ c - c  I_ c ‘2 .~~. Tn - fl ’ .

Om: c c -  no ic - c-i oil I-:’,e . ‘ c-r i , Co ’S . 2 r - . f m ’ r :r e a c - e :  a r :c ’ n. S a l

I ‘ n r ’ r - € ’ : : c : :e :c - ’ c - - n i ,:’ Sic - ~ c - :  c- a f’ :cUi i ‘ , ‘c ’-e c-So” : a r . n - i ’- ’ s~~:m.

So ’ :‘ rn c - n : : ;  r .- c’ nc’ i  ci .a 5 mt - mm ~ 
r I_~j ’ i  r c’. a cm .

a

I
I
I

I
I
I
I
I
I
1 

21

—- I “ ‘
~~~

“ 
~~~~

“• ‘ “ ‘ “~~~~~
‘ “ “

~~~ 
-



T’ .’nb lr: / ~

,) r-, ’ r1~om ~ t

I 
___________________________ ________________________________________________________________

I ~~~~ ‘s: ’1~~~~
,’ t’r’n cke ’ :-:e d s ’a::,

I ~ n- ’ :n -~~C’ ’ C ;  :,lor: I C p ’. I o r :  I _ c c - S o n  111

•

1 0 a,

.2  .i . ~I_ 1.C 1.1

.2 I _ •~~~, 1.1

.2 1.8 1.3

I
I
I
I
I

27

I
,!.,_ IuNS1II 

- 

“
~~

‘ - - .  — ‘

~~~~ 

— ‘ . ‘ 

- 

—



I

- ii i n -  S ‘cc- I S mc ‘-‘ ‘ ‘r , :  ., : ~ c’, C) ‘ :‘~, c- S ‘ 
-, c, ‘ I ‘

I
I p.’. ’-

I 
.

) 
0~~~~~~~~~~

’

I -,‘

I
‘
I

— 
I

- 
. ‘ .4
C” /

/

I - ‘

I 
. “? 

//

I 
~~~~~ .

~~~~~/ 

.7

C p ’ ‘- o r .  ~~ 
‘~ I c.’, . -_, C ’.I . 

A

, . — r ” i O ,-h , I_ Soul  ‘ i b , l l , ,

I
‘ )/

I
I ~~~~ I ‘ -, —‘-‘— - —,-. — ,. 

7



\\
\
\

\

\
ic-’ :‘~ 

--n

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

C’.I
r 4  -:

( C

I
~J r” icm-,I ) . .
C l  ~ CI oq ac- ~: ‘ , ,‘, i- , 

~~~~~ n- n - ,
C )  C_C

., -I .,—i ~.

f aI “ “  ~_ , 1

) 4p

r

- — - — I -— ‘ —“-,,-,- - ‘ ‘ ,  — - ‘~~ - — — — - — — - — —

- ,.‘



,.~~c- ‘ r ’ ’, t  ‘ 5 c r :  o ’ - 
. -.

‘ .0 — -

/

.,

‘

I

_ /
1”

-4

C c - ’ I _ c m ’: I 4,” - ” . r ”~çr “-‘ lc ’I n-,7(I
C r ’ l or :  I T  m’~4r~ ~ Ifl ,

“

c- 
A r - ,-) C 5  C 5 I (~

roar-’ :mm ~ I_ S c m : ’- ( -
‘

~ ‘c- ’ 51 ’ o:.s ’)



Ar e - a r  ~‘or  T o : .  lca r”t ’ I _ o r ,

rn c c - I o . S o .  

Cr -: ff’ pu r r - c - S n, ’ he ‘ 5, c-rj ’. ‘:c’urse of

I 
~ ~oes To:. Cc -- fl ’ m ac-n- c: ’sc’u - - ’s lr. f~~r ,, c - t I_ o .. I_ c

cm , : , c -  -c ’- rn. n - Si  c r - n - e el I _ n ’ s  :nma ~ ’~.;.’ : S  - S

* Si c- n-n c- I l u Y ~c ’ n tr e  I ran cr’ S ‘. :‘Sa I _ c - - c c -  we r ’ . . c - c - d

i * ,‘;r~”r, c- an - ’  I n ’S. a c h - a n l r ~- ’es t o ‘oro: , ’ i c - ’ - I , a ’  -a n - I : ’ !

$ ‘ i c- c l / i c c - .  am:o.l’cn-l ‘
. 5, 15

I

I
I
I
I
I

~~~~~~~~~~~ ~~-~~~~~—-‘ s ‘ - .-. .— 
~~~

- - — —



I
o ’ c - I _ cr ,‘ ‘ O ’-€S ’

• : I _ s k  ci r c—I ‘,‘ s l o  I ~~ a ‘ ri1 - ’C ‘ - c ’ s ’ I - m l  , n s e f c l  :.

i n - - ‘ :~~
- - m’t l c -~,’ m ’ ’, c - t l ’,’ ’ - c -  to d e n - I n - I c r :  ‘ - , m : ’-’ e c - :  I :  cm ’s -a  : n  c- c- s

‘,:.~~ ‘, c - s t  i n tn - -,c c iv ’,, a 1 I _ r n ’ c - r n t I v t ’ in ~ n’ n -r’ ’~r : t . . , I _ m c S o  a~, ’~ i c -- I _ mn

. : - ‘ ~ L5’ t L , - m - ’a ’ o f  as S d C _ n : I I ~
’ n j n .r t: ,~ ’ r ’ S . ’S- :c of ‘- ., cn -~,-/ r-.c”

e n ’ I _ n -  h I  I n - n :  ci I n c - c .  cm m m c l . ‘i mc of  n - c St  , 0 c - m E d  ic-’ , a m . n -  ‘,~~c ’n’.: ‘ call

rfcn --- ‘c-’ c~~.

~, r 1 r ’- c ’na ’i’ ’ - 1 c- ~r- o f c ~:rc- I , z , c , n ‘h’ c i ’  S n .  — ‘ u a , I I - c r c - I c - c m

I ec -” c- , n I, I c a m .  ‘- n - u ’ n n - , ’ Ia  1a 4 1’i ’- . ci r . w c - v €  r , ~ii~’- - c-c “ ‘  I -c -  o f

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘So e r~- ’ n d c -r

“ r ’  ‘ ‘,‘ ‘ l - m a a ”  ~~ , “
“'~~~~~ ‘ n -ear .n- ~ha ’I I , m. ~- “S  ‘ a n - p r -  - a r - e d  ‘m el  b-

I c - n - ’ n -’~ r~ ‘- ‘-d I n  o n - cO - n -  “~~ cm ~he r ea d e r  ~o n - l a c e  P ’ s ,’ ” c- ” i : ’,,” of

c - c c ’s’ c-1 e:  c-t -  ‘ ‘
~ ‘ :s c-:: ’ n ;’r’l c- . C:- o c : : ; ’-r . t ’~ Y c : c -  cc- :1-I  r r -  sa ’, l s —

I_ s -~~ w€/i ! H’,’ — ’ l : ” r c - d  a e n - l ’~~ I_ I_ c- nc- of a

• ,‘~-r I i ,  n lac k r:m ,i I , ’ . I cm , c c : .’ - e m ; s c - : c n- t . S : — ’ s n  hri v~ to It

- ‘~~~~~ n i m ~~,n - 
‘ :, ‘ ‘ I c - m a ’ c m . . n f  c r c  t , I - I n n -- , ~‘c- ’i n - e r f c : ’ m n - n c e .  C c - c

I ‘ c- •  ~~~~~ f r n r c,’ , ‘n m , I _ acm - .:c ’m t f , r . s c-’,i d n’ - r a e - s  tn -c  inc - t er n - rIo —

• S . :~~ t . ’ i f  t r .~-’’s• cj er , t~ I, - , a r I c k  am i y s m- ; I . e . ,  lr .c n n ’ :.~—

- 

~ 
51t’ m t ~r - f - :”c~t : . c ’- rn - -a tm  ~ ob ’  ~1ucd ‘I_ v u:, ~:0fl’n -~~’s 1_ ’ ,: - -

f

‘.. A I - ’r. ’r~~r. I. cc ’ s 1 R a d  ,“ a r c — th e - - o . ;~~i o n .  to th e  ri sk

• m ’ i15. I ’  ~~~
- -“ ‘ r . - d e c l ~~Io r ,  ‘~c~n - l y :, f~~, r-..-n :ec I- Iv ’,-ly , f o r  t h e

,
~ ~~ ‘ I ‘ ‘ ‘‘ - . 

—
~~~~ a ~mi n - S  11 t I e  c f  ‘ i c - n i l  e v i m: I-ac-

-j v~~1c -” :  o~’ 
~~ ‘s ’  m- ~~r’i- r~’ f o r  r a c h  of  the  on -~~icn

~ € C- c - P~~~ ’’’ ’~~ ~~~‘ “ , ‘ ‘ W ~ , ’ ’S ~- u t ~~e c I I v e ’  b a cm e mi or : h ew l O a

-7

I ‘ — ‘~~~‘ —



mc I- m l ~,-”'. 1 - I ’:”’ r et  -‘ I_ : .e  c - ’ ‘ In- c-i’ n-h o- :11 :1, “1 5. c- c - - 
•

“‘ c m : ’ . ,c .  ‘ c-(’ - ” , I _ h e  m m c l  ‘‘ cm :c- ‘~ n n I _ c - -  ‘ - , ‘ n - ’-’”-e cl -~~ c-’-,n ’5~ ’n

- n - a r m -” ’ : -~m ’,d ‘So n-a ”. , I ’ ’ o” i n / n ’ k -  ‘‘ m _ ‘ie n~. ‘ ‘ cc .  t o  -~~~-ac ’.- r  ‘nc ’ ..

1 ‘~~‘,‘c - ”  “ ‘ ~~~ “~~‘0 I -~~” n ’ m7, 1 I m , ~~ar ’n -~~~5o ’ . (~ , n ’a’~ n - n - - m n - ”  :rol

‘:‘c 1’n - en -~ fr o :: ‘h ’ dc - n - I”’ n-c- tn -ce ~.n--~’rn ’c coh , c- - .: on - t oo ~e1’:c-c-—

$ “rI r- ,.’ n--n - c  -c-a -‘‘o ” ' - co m ::c -’~I c ” u l ’ i  I_n d l f ” '- ’-ca ’ . “o n -  ‘s’t ’r ’ , c’ ’:’ ,

11 c’,:a/ :‘:dll’I_ ‘n - cm .‘n ’ n l c - mn- - ci ‘i’ - n - I - S o c

I ~~‘ , n’ c- ~:: orrun - t~~”.lt 
- I - n  I - ’ l r ’ ~~ c -’ . :-  n- :o~-r~~—, I ’ -. ‘i t , a

I c o n - c - .

~5. _~cn :n l m I _ n -  ‘ S n - c  I _ n ’.n-/ c-’ s I . e  l d e ’ : I - I : ’ S m c- -a c- ’ o:c - arc - i

o ’. t S c - r’. 0’ “
~~ ‘ n - I _ I S a a c - n -  :ola’ :S : , e c o m , I - r I _ b ; t - j c - ”  ,‘a lc : . a3~i ’ S - m

c c - c o n - c’-, i n - n  r n _ n  niL t S c  O c ’ l O ’I S . ’ t n - C  I _ I S , ., _ c - t e .

( f o i l , o c - Sr .r I _ t . e ‘mm ; c - , a : : t n - S. b u c - e  t - ”  m r e o r c i  : I n  n - S

a , “— ‘c-a fa n- ’ t : n - S n - .- n-~~’ce f a r  m i l l  h ’n ,’- ’i t ’nc r’ - ’ 5 t ~, n - c ’ .

I. x ’-ect e ’l  I - I  c -” c - c - S  nec- -’i f or  rd ‘-a ’ I I_ o f  t n - ”- _n ’.

S I - n c- d e ’ ~’’ i n o ’~ I _ o bo- - -r ’.,’ :-r c o c - I - ” S b . m t  n- . t c

I--c c-h ’:. ’ c-al  ~‘S c -~~.

( ‘ :0’ ‘e t I ’~ ’~ :: l r,c ’S’i m i e :

( 1 )  ~e q n m o l l  ~t c a t ’ or .  t ’L ” n . - f c n -  ‘ i n - ,  I o. c -mhaco’n

I ~~~ Sac ’ .  f a c - t - n - r i  cco t 1’ m n -~ f or r e t r o f i t n - a r t ; .

(
~

) r, r t n t 1 1 a t to r ~ I- S. ’ .. “‘ c c -  n - c - t n - a l i t  c - a r t s .

( 4 )  . 1ae  fu r’ n.’ . n - ’ I _ f l c r i t l o n  t e n t s  f o r ’  dens ’.: mc-

I c h ar :  c c - .

c. C v o r . ce a c  n u n - f a c e  s n - S r - - n e a t  t I n , : - .: fo r  hard wa r e .

I d . Cver ~~cni s  i S t  t c m n r S n t n  I - S - m m - - , where  ar n - i l c a bl e .

1 28

I
• 

-
~~~ 

‘ — - I’ 
~~~

— “' —‘r -



• ‘. — ‘~~ I 0 , ’,. ‘‘n ‘ ‘ n - S C ’ ,, ’-’ ‘r : c - i  ‘~ ‘c - n - 1 n - c n - 5’ i ’- n - c c - c m ’. d e” ' ’ : ’l ‘mc-

S : . ’ : n - n - m c - i - .n ; . I_~n e n .  S e a :  n - S c - h . :  , .-n ”i in r ‘ r c - -O _ n S c -,r - I Y ’  S i c -~ ‘an- n - - n - n c - -

n- ’ c - n .  n-n- ma : ‘ I” ‘.Son - f ’l ’  ‘-h I- S mc , : : . “- ‘5’ ab i ~ , I i n ’; :  S. cc

‘. , , ‘ , c c - - ’, r n - t - - . ‘‘ ec I_ 
- 

:‘cc . ’n i ’ m n - n - m n -  n - ’n: .  Sc ’:: cc ’s m t . r . o I _ n~ n-a c - ,  ‘n - c - a t

a “ - / i S ’~. ’cS t’m ’ n - I _ n --c-in-, “c : :c- c ’”.~~.: - a r - : ” oc ,c -ab lc ’  ‘f-” ; ‘
~ f or  nI -” ” - - —

I cc- c ;’ , ‘r a n - l i  S : .m : I m u m :  n -n c-c- ~ c - f  al l  ‘ ‘- - ‘ r I ’  a l l - ” ‘I c - r n - ’

I 
m~ re 1 

0 1 :  do “' c - c -  

,

~, “- r ’

4
“
. l.’Soe d n - c S m n ’ on c - - n c -  f o r  er i c - So  c - n - n - S n - n c -  ol ’ t . , S c  n - -ra e  c - n - n i ”  ‘n-

I ‘ - e l n - c - S ’.’ei ’ c a n - ’,’ to c - o n - c c - r et .  Fo c -  m n - o r ’ . o c n - n - n - l l ”’ -: t , “ n -  ‘ - a n n - n -

‘ 
S n -  ma co -mom” : m , er n-r ’’n-,’- r ’ m - ’, ‘cc-l ie ~, A T I T S o I S I n  ‘-rh ’ ‘cm ’:c- Sc  cc , c - - ’- r ’ n I _ ’ m, ’51~

-~‘c- - I 1 ’ n b ’ t e ‘.0 ‘ c : ’ f o m ” c, ‘ m e  c- ’ r- l c ;I - t S n ’ i c -  0:1 I n - c - ’ :: ‘ a n -  1, ”'-

‘ n . r s ’-~ o f  m n - m n - h  ‘c - n - o r -n - c ’ n- ‘ S o c  mmc l, , c - Icac -  to a

‘I_ n - n c -  cc-n be ‘S sn - l cn c-’ ;’i S m :  t o c ’ - o  o ’~ cm : ‘ n - l m l c - Y ’. -~ n-cn ’ bcm - - -’ 1. 5 ’ ’ ’

‘1-; :’. . n - m m  e , :r’ e rn ’,.ed c - c c - n.,  c - n - o ln b S 1n c-y dr : . 5 I..~’ ‘.‘ e r ,n : .m c m  n-~~ , n~~” -cI n -/

c o s t , or  d ,S, mm c- n - c : I _ r :  “ n - o c c r , I _ i ’ I -  ‘-mm - n ‘,‘c - c’c - .~ a e : ’ :re c lc - l  C O S t . ,I’ : ,C

: I _ : n l c - ’ ’ : :,o ld cs’ ccc ’., r : m u  be m ’ r c s c - c - t e d  5 ’ . t he “ .-a :c-n : I,:. ’ , ’

c- ’m 1”.. Ice br a ’n - I, U : . O~~”~~I - oo-d b ,n- I _ a - .. i lcci , . m S o n -  So -n -_ r.  F a r

n - t .~ - , o n -iy  I _ .~e : . l r m , ’: a m : , ,  ‘ , m i : c - l a n m n - .’: . -n :an c - c e m ‘J’ -m~~~m r - nn - ‘ c- re

$ co n -nc - n - n - - I n - i  fo r  - -a c-h op S c - n , .

i m . Th(; n - . : r~ ’c I_ ’ ,’ n I ’I , m:i c- and c - o s t  0 ” n- c- t r , ” f ’ I I. c c -n .  In- l e t -  :‘

I S n - a l  IS ,~ c - r e  “n - c m m c i  f l ’  t i c - I n  ‘ia ’: o I to, 5 rc - u ’.l f r m ,’ : nm i - c t - n . sh—r e c - mn - m n - n - c - S :

i arm ‘.l:o m m ’ : ic - e luded  m a n n -  A I , t , c - chment  lo. l~.
1 O • Tn-c mm m ,m d em , I, :‘,lm n ’m i ’ i dl cc -over  c - h a l  - i :  ‘- S . c c - S

I C ’i: ’m ’c]. 5’ ’ ’ l r 1  ‘ S c o n r- lac n - n - r n ’ i  i r  c - n - I c -  case s t ud y ,  c - h r .  m ’ S s k

I 
70

‘~~ .~*~~~~- -- t4- -’



n - n -  n c - c - n’S ,a~~ ’ ’ n ’ . “ : ‘tn - ’~. S i t  r: :-mn - e-n - ’,j c - n - - c - ba s’ c - - -  n- - n - n m - , c - cc - c -

:: f o r  t m ~ ’: Lc c : r, n - c -  c o n - I -  n: ’c ,’’ c- ’, )  h ’ac b- c c-rn cc n : ;~ ’~c - S  on - .

n c r .  c m - c t r i :n - - :  n ;t : , ’, rm .  :, ‘ c - : m n -  ‘~ ‘n - r ,’ ot c- ’; .‘aL, n - -c - an -s’ ‘in - n - S n - S c : -

‘ ,, m,imc rn . - c c ’ s n - c - m , n c - l c t  :‘‘_- :;m ~ c-’_n - ’ i  , :, t ) n . ’n- or S o n  n - i c - c - r I, bc --

I _ c .  - ‘c - c r , m a r t .  n i c e , ‘ c- - LIL a , ‘i -~ n- S c - ,  n- n’ . ’, U r c - m” , ’,, nn- c r . t n :  ‘n-c- _n ’S - ;  I’.’-’ .

c - o n - n - ’ - r -
. b c - n . e - c -  L r c ’ n - I _ - c - - ’.t c- I - S .c , . ‘n - o’ ; l -d  c - ,  a c - m a n -cc - ,

a I r  c - - c l :’. ”; : mn-” e ‘, ‘s’L~~ c- ’ 5 ” . ” ‘ :c- ’J ‘ m c - ’ ‘ ‘ I c c - .

I ‘n- ’ ‘ h I - I  . ‘,-:c . , ; i I S  S -c’i:ri’,’i - ‘i Cc- C ’ d In-c-c— I i ’  in: ’ :: :;i:o nil I

I 
t

:m, cc ~~~~ ~~~~~~~~~~ :~~~

~~~ i L~~er 

~~~i ~~~~~~~~ 

c c  ‘ - o n -  - c - t n -  

~, m’ 

~ 

c - n - —

I ‘ c. c- ‘ r rm , ‘ .e . ,  c c c c -,~ ’’- : : n- , t IL’ : - c - - -’ m c ,  r fc :c m , - .m c - cc - , ‘n . r . I S

a

Sn uc - ’, n -  n _ ; c - I i ’,. ‘ I n ”  ,f’~c ’,,c n’ I n -  I,, . ’ , c -  I . —

i S’s’ ’ i : m ’ m l n - ’ : r : S ’ : m t  c - m ,, t n ’srr a ’sn c - c r .’; 1 5 f f -  r ’ r n - : . t i y  c - cc - cl . ‘ n- ‘5 

I ~a o I L I ’ to l i — p u  t o .

I S I . Tm. - : n - i :, ’-: c o m n t : n  n c - e d  f o r  n ’: , l S a ’: : S i m  c-~. ’ n c .c - .  “n . a c ; n ’ - m -c ’,’ a’c-n” a

ba sed  ox ; c m . m r c - : . a  , S n ‘ c - h o  ‘ : r i i I  n . S o c - ’ m J  ‘i ’ n r m S l . e :n . .t~c e n - n ; n c r c -  c-a

-i - , , I c n ’,-e c - n . - o f f - c t ’ c - : : . - m n - r n - ‘, n m n - t a , m c n n ’M ’mr r a c e ’  I :  t h e  n -cr l ’c - c m’ - —

-‘m n -ne n -’ : - n m I _ r e :m ’n - m ’ c- ‘n. ,’o ’n - l c ;  p r c - v 5 ’i e .  Tm ; - d e c - S : : i o n -  m r - h e r  c c - n i l

e l e c t  I - cc n - m m r c ,~. - - a ’: Sn ’ : a ‘1” m I _ o n - m i  i c - r n - S i -- n - , or  he  cc n ’ 5 - l  sea

m l  c-S. c -I:  ‘n - orme ~: a rn - S do  ‘no I n -  u n - ’  I as 1 c c - e m — n - a r , ’ I _ n :  mac - Sm i cc-

‘ n - n -  S a ’  ro ’i’ - i r a: ’, : : . S u e  m: : : ’n _ S o a l  of ‘ c c - . ,  S :, I_ ,c- m m rl Oil ’in - c o s t

I to can - : :  r inSo ’, n , ’S. h - c - n ;  thu  q m o ; a ~ S f i m n - a t l o n  of cos ts  fo r  each

1
I

~~~~~~~~ - ‘ ~“ '~‘ W~~’7C~ ~~~~~~~~~~~ *.d’,M’ - ‘ - .- •. ... —. ‘— 

—



I_ I a c-a ;n - :  ‘— ‘ c - m i  n - I  rn - So b c - m n - ’, :’ .

~ 1 . “ n-mc-r e n- - c-’, n - c c - c c -  o L’,s’ c: m m’ ; :i:’,’ - ’, :c - L nn , ’c,’ rn - o f  a “ S m - i ’ ,  . n - 1  1 . .

nc -a ’ :‘ic-çn-~ ‘ S n - i  Soc c-n- t -‘ ‘ m n - m n - c e - I

a . Ss’ m’ m m ‘an” i ” c ’., rm f a n - c - e n -  ‘ i c - c -’ ’.” m ’ n S o n  of’ auc - :c - ’ ’ ” S c- :

- c- c-mt ‘‘ a l - o e m : , ‘,‘ - - “ - t’ ’n - c - - ’ m e c - .  c - n c - i ’’ ’ ‘ So a ”' on -nc . 5 : ;

c- a ‘rn- I clx ; -  - :  - : n’ ‘—ho 1. - 3 “ • I i S n °, ‘ 
, i n - ’  “ I - ‘ ‘

‘c an--c- be m , ncc - ’3 cc- of :-r ’mc - ’ m c-, ‘:5 . , ‘- - o n - - I b m —  n - n - n - e d ‘ c- ,

$ ‘,‘,,~i n : - m :  on ” :‘i m; ’ ’:.

h .  I nn- So ‘c i:a ,Lc - ’c - I :  f o m ” rco :m I-bc: p~,~ ’-f’o n-’.’:;,n-n- -c- of’

- ‘ tc-’ ’ ’ c - ’ : i l ” c - ’~ c- on ’. ‘ ~c- ‘,‘c - r S c n - : ;  c— ’ c , : :  c- c ‘c - n - n -’

c - I l  cr c -c  ~~ O 1 ~~~n . o ”

- , , .j l , ce , n - c n n .  n- c - So n - c, c o : , c - S ’ I c r ’. S o l c : .  o f ’  oa1~.’

‘c-_ n- m O  o f  ‘ , - c - c  c-a - ,  ‘ -‘i n n - :’: y , h S m c -  - m , c t n - c - 5, ‘I _ n - . .

1 m m , : ac - ’: ’5c - ’: ;I ” , ‘m a ’ ’ n - c - m I _ m i l l  n - c -  ‘a: ‘_ r c - t , I  t I ’ ,’ ,,

a ’ n - c - e m i ’. ‘l ’: c I ’ - ’ , - :c- ,“m~~n --rc - n -rcSc -, c - c - ’ : ’ - I n  in:. -:’ ‘ n - m . oL c c -

to b-c :‘-,- -~~‘rc- l a n . ’ n n -  : ‘ n . i ’n ”,c- -c-

$ o ’f’ f’ ’ ,c ’, i ’ ,-’ - - I n - - ’ ‘ ‘ c m .  ‘.o be c -n ’  c:’m~ . ‘‘ m : o  ‘n . :

IL l  m.c I_ c-lc-:n-’:; a ‘: 1 ‘Ic -  n-i l c ” m  m . ” i , m t  n - I _ c - :,: c - cc , n - n - c-

i t  ‘ I l l  :ro ’; ’m ’ic I_h-:: n m — a l  ‘ I n ’ ’ : c-iq l ’, n- n- c-5~~t m ,  ‘, m ; c e  c- c- —

I S c c - c - r i  c o n - m O - - ;  - ence of ’  t n - Ic . cci r n- .’ of ~c c - I a- ,.

12. Cne  r n : S ’ n S r . S n - r - m  of t ue  arr r ’o a cr .  ‘ a c-i.,,; ‘ :m . ’: . ’,,L m; ‘n b-n-mn .

i n -  ‘,n. S s ‘n- -n -me c - I - - d y S m - n -  c -h ::  u n : -  o f  ‘ c - c - n - h  n - o n - c - s  ‘ .: ‘ p - t n - c -  of t : m e

ov e r - ill  -r o ;-r’an- cor ; t. ) C )  l Sh ~~’ 7 ‘41. IL po~S n n . s oc - . : c - a - i t  sun-I-:

rn - c n n - t a  sn-coi ’l  h ov e  ‘so i : r : n - : r S r,~ o ’: c:.n - n ” r c n m’:t ‘ , :‘ i nri - ’c’- n.emc -c- I -  - I c - S o : . : .

1
-. ‘

~~~~~~ 
~~~~~~~~ 4~ ‘ 

, - I -
~ - ~ ‘ ~~~~~~ ,. —..‘~ - 

~~~~~~~~~~ 

—



c - m n - n ’ m : I - , . e  op ’ I ’ - n-~s . m c - : n - n ,: : , ”:- , l , ‘, ln - r: c - : , I - :  c - c n -’~ I n; a

p a r ’ c f  e- ’n-’m r .  ~ n- ’ S o ’,. -’ c , i  5 : .  c -h e  m ’ S :, n n . l  ~o ’ n- ‘ , . en ; c- of c - in c -n- - I c —

I c - I _ n - - c : :  :m:’bc n- r’ I t  ‘b c - mn -  . ; n . :  t n - c f  S e c t  th e  r c : l a t I  ‘ice oc- c - c o  n i ce o f ’

c- n -c O r n c - : n m .  : . IS_ n-c;- n - S m - n - k  f o r  n rc-n- n- ’::: c - o n - i ,  is  a n n - c c - m n - c e - n -  a;’

,‘:I o , n c - n - r.- n -  ‘
i t  : 0 1 5  n c - n: : ‘, m m e :‘ n - in’~ ’ i’ mc - ’m , co n - i .  ,n~ c’n,1., : , S ’ n - : .  - r a m ; n - s ’,a :, —

I I I : m c - e n l  a ’ I_ h ’ :  Sc - n-- - i r i o , I n , ’ of ‘, .. c l . : ’.r c : S O c : m l e : j t  mmn - - :.: e.. n. c : rrn - ’~’ n - ,

e n - I _ I r e  ‘m:. ’:lc-’ l n- Co -nI ’ !  : -r c i n a : t , ’ n-c- rc- c .nrn - n ,r ’ , n - t c ’ c l  ‘r I c - : , c rn - t

I ‘ n-:; - n s a  o l ’ m n-I ’: c - o s : :’ .

I
I

I
I
I
I

I
~~~

. -_~~~r I ‘ - ‘- -
~ 

- _—-. -—  - -‘ ;__ 
— 

—



I
4 n.’~n - m o  t n - i  I - C l  In - I 11ic n- ’i: ’ :i’,’

I 1. ~ _ n f ” , . . , “~~I_ c-k An - ai ,’ .n i s ” , C r ’i :man - c - ’ e , hcc~.n- — J u n n -  i’ c -n n -2,
n - - n -  • -~ -~~

‘ — 4 - ° . ( I ’ ,,C’5J~S, )

1 i c - c : ;  c-m n-, I n t r o n -  ..c I _ i o n ,  t o rl nk / ’ i e cn l .  c~n .o c-c ac -n rc- lc-’,; I r;
- ‘: - r e m n e r ,  I _ S c -  - a c - a n - c c  s c - - n - I ’.’ n ,o s:no ’- n tn-c: c-t r ’, n - c - I - ’, ; r L : c -  ‘ o f

c- . . n -  n - I  - , k ‘c - a c -n -U .  ‘ c i !  I_ n o  m ’ o n - n - S b l e  f I ’ , ;r e - , — o f — ’c-erl t I-Soc

I a. . i ; s m , c - n - . r c -  m s e  to c- ’ - , r j n~~ rS. :;k to a d o l lar  base .

2. S b - - f ’ ’’ , ‘
. ,~~., S~l ,~-’:— .SSn - n - S c - I _ o n ;  ,‘tn’ m1 5- ’ c I _ : n -  im. Jearn-on:n- Sbc - :-;te,:

c c l  c - S ‘ l on - c -. m a ’  , m , i n l n - k I n - ’l , 16 Sc- , ’ IL ”Y 72 . ( “ S o~ L A t )

S r es’r : n ’,:: n - n c — c - re  :c-I-u 1 ;’ I _ c - .  r i ck / d e c i si on  a,n- m n l ’ i n - i s
I - .. n- ’ . :‘ in - - c - c  c - m n - t n - n -  I - c . th e  u s e f ul n e o c  of a lu a n t i f i c a—$ c - I o n  --, e ’ i n . c  I c - i c c ’,’ in  n-”educ i r ir  r i — k  in cost , sc h e du l e ,

‘ n. a’i p e r f ” r - ’- ’n . n c u  I_ c  a dol lar  base .

I
I

“ I
I
I
I
I
I

33

i_ I
- —  U — ~

‘— ‘-~~~~~~~ I - “ '‘
~~~

“-“---‘
~~
“-“

~~~~~~~
‘• — -~—-—~—r - - — — — --— — 

—.— 
—



I
I

I
A T T A O ~~~~ :i’T :;c,

~ I_ sk ~c - n - c - t r i x

I f o r  I -he

“ aber  S I s s i le  S3~’: ten-

I
I
I

I
I’
I
I

I I
34

— ~~t~~~~.nr-r t ———— —---- ‘ “v ’ ’ - ’  - - - _____ —‘



4
- ,‘~.c :~Sb’ ,cic ’ I ,  I - ; cr ’S’:c:: c : ::c:: C ’ I C

I _ I  m m , ’ ’ 1 - 4 ’ S ,- n - r  12 2 ,

I
- 0~~ ’~~~’ ’  ‘ .. 4’ - - - ‘ — ~“ ‘, ; . ( ‘,, i , , , L  . ,.  0.  , - . _ , i i’ .,-’

n- - c c - c  ~ nmc-c- ’’ , . , ‘

- ‘vp - S c - .’ , : m -~’,’ I _ c - -n- n , , n m : I _  c- n ;

I 4, 

1 0 m, 
~~~~~~ 

-q

I : : n - n - ’,:. c-os ; , ‘, :.r ’ ,~~~:. m c - —  ..i
i - c - Sc-n - of n- , 000 1’ ’, , or

-c - - c - I i So ’  i n - c - m n - - : .
‘ n - : : ’ a l e s , 1:~ c - l I  ‘Sic -n c -c-

a c - o l I n - n - - :

Pn -o ’c- ’m ’-, 1~~I_ :,- ’ o 5  mc i, e , - , ’,m e e n —  I I I  0 0
I ’ s ’ I - , c -  c - c - - c - I -  ‘ o n - n i  ( c -~ o f

lx~e 1 I a S o I l 1 ’. 5 :1.:

5 1 c c - n -  c - - : 1 5 ’ c - :,, I I ’ t I _ ’,’ of  f i c - I L : —  “ “  
~~-‘n

~‘, mn- lie n:,

m n- :’b’ ’n- S l , l ’  :1 n - - ; r c e S ,I cn , ’ n - - m —  20 ~‘ C’
‘I S  n - h I _ I l  ‘,:- - ‘a c-I ~}~~) of  ‘75f ~

1 - : 1 nn-, ;‘ S c - ’i, nn - --i

I e r , 
I o

n- r o n -  : o i l I ’n ’ :  n - f  ., n€ ,’ ’n ’j m ,  50I ‘nc - cc - n - ’;’; 1’ ‘

~)i1 1 ( 1 .~) of 1.0
-- - I l - n -  Sbn - .’?, ~~

I
I
I -/ t

I
-- 

___,_____
, 

‘ 
I ‘ - • - ‘- - 

~~~~~~~~~~~~~~~ - -4



$

I
I

2

O e c is io r ;  A ’s ’n lc - ’s i c  R e s ; I _  I -s

I SIn - n - t he

3c-c b er : - : i n ;n - I _ l e  
~:~‘ n- c - e n

I
I
I.

I
36



I

I_So’: ’ ‘ - m t - ;‘ ‘,‘ a l m c e  ~: ‘ r c - c - n ”r~,
1 c- ‘ ‘ S l, i ’ - - nn-: o~’ O o I l ’ cn - mn - )

- “ “ ‘ ,‘ “ ‘ ~~T ”  “ ‘“ “ ‘ ‘- : , ,~c ., . _ _ ,  ,, , . i ,, , , , , 
- - , ,~~~~~,

-. , n -

“ S ’cn - c - c c ’s ’  0 0

n - r o - f :t ’. n - o n - ”  3

‘ I: c - o n - i

:~~:~~:c ~~:i~~.; :  Sb~~So- 
(n -  63

~~~~~ ~ -:I~~ :’b~~~ nm
Sb- ..I I , i n - c - S 0  .1— i’  ‘ m

~~ n-
’

- c o n - I -, f a n -” iSoo n , ’n - n n - I _  I~o c -m ’-
m n - C - n - c m : ;  c m : , 2 6 1” .O

S b ’ ‘ - I n - I o n :  ‘:‘n -ee ,,‘~m - ” r~~-: cI’ .
~1 en -, ’, OO SI _ S “. 1I51’n o n , : S

C :  I _ C , ’ ‘: ::  ~S - -s.i ’ -. o : c - :~ YJ~(

400 m c - 1 ’  I ’- _ 12

T I  6~~0

i 1 .+75 ‘ c- ’ ’ n36 c -

I
I
I

—_---
~~~~~,~

‘,‘ I ‘ — ---- _ —  - - ‘  —
4
- - -—- 

_
‘ _ _ ___ _ __i 

—



I

A T ?A C ii~.lESoSb T NO.  3

,ja ::n-ie Data Sheets

for

Costing Ret rof i t  Procedures

38

__________ _________________________________ ______________________ _________________________________________- —“-—---- - --- 

~-r~~~”~ ~~~~~~~~~

“ ‘  

-



C).

,tC -b ” rm •tn~ c- n - v
.4 4) ‘.1 ‘,~ -n.j a —~,c : 1 .  .‘.~ c’. c:

L i v  4.. 1~ 
ç, .,~. -n -

0 1 4 >  C- C .. :
,/ ).4 14 ‘~~~*,J 14

U nn ’-)
(J’~ .—, L - ’ 14 . 4  ,. n.j U

C- ~~‘ “in n-.
n-n >:

0 4 )  —‘ 
- - -  . ‘

~ 
-j ,,‘) n- , - -

— ~-‘ -- - - -

~~ V ~~ n-n- .J ;n- ‘.)
Li Li ‘n “- ‘I in-i

J I’: ‘ .-4 ‘-‘ - 14 :1 “ -4 4-’.,

~ ‘tn- .. — ~~. 3 u “ii •,i
).-1 ~J - ’4 0-c —~~~~~

—
41 -.‘-4 4-) ‘..4 ,—4 ni

.4 4-1 .-4 -mi n - n - Li
4) r, ‘--4 .-4 0 “C —
~ _-4 ‘C .i .i~ -n ,-‘~ ,~n.
.-4 m r. 3  14 :“ 44 - .4
p. 0 -a -~~ zr 0 “ -4 1-4 ,“ s

44 . . n -  O~~m C,,
C “C 14 C ) 4> in-

U U ,L~ C. Li 14 C) in- ‘. —

U~~~4J Li ‘- , ,~ - in- ., 

~~ ‘-4 c- ‘.“ ~~ , n-n L i ’ J.—4o -‘-. -
~ 

- C , ,  .~~e ,L)

n-n- Li ‘ _ n n - n - ’  ‘n ’.-. -’
1) 0 C- .f 0 -- ‘-‘ ‘-‘~
‘.~. ~ — + .z: .r; a ‘c- .a .~~ )-

U - ..4 n- .- cc,
‘1 z - ’ C..

o —
~~ ~‘m Cl c.~ n- n n-_n -:

-.4 n--c- C> C i .  Cs n - ) ’,xc- .-4 2n- tO 1; n-Tn-) n-n-
i/n- -n- .ri -.n- -n- n-:

~~ . 14 n-.l .4 0 p- ’. 4-1
~~ “in- Li -“C ‘.4 c— --4 n-n- -in-

CC in- ‘:
— I-I n-44 ~j  

)4~4 41 0 n - I
,t 0 ,~~~ ‘~~i xc- .i

(I) 4-1 4-1 U ; .,~ a i— - ‘ ‘
• £4 C,) ,,i , C’i, i .  n- -n

C C )  O L i . -’ ,> 0 -
o n ’  c~ - ‘ c , ’,) .4 t’C -n-.)
14 ~~~~~~,r -

~~ ~~‘ . .4 ,~n-’C C ‘-. .. ‘‘~14-4 ‘.~ ,‘ ,- ‘ , -
- .-, ,—4 (

‘1 ‘ ‘C  C-
4-) I ‘J •i -n- -‘4 .- .  —,- ‘J n: —.- - a
“ I C’ ‘-~ ,‘I -.‘~ U C cn- - --4

~n ’ ~’ ‘-4 c - ’  ‘~~~~~
-, v m -  -~

‘-4 ’ - - - ’  -; Ci 1 4 ,’. . i
-n- m c , ,:, n - : .- , .  ‘ C

U . -4-a — - .~ 4” - n-n- ‘i-I — Jn- ~‘m
4? ..- i n-n- ~~~~ . cm -n- - -. - -

•~ 1.1 a cm n-i. ~, ~-. ‘in- ‘—4 ,, 4> n.
4.4 %~ ~~ C C “-4 “-I 1,,) LI n -C — .  -

-
41 ‘.4 ‘cm ‘.4 .-‘ cC C - -I

C — i- n-n n-n- -
‘o C,, .. n-i a C,) n-n- ‘J .-. ~: 4’.l 44 -‘  

‘~4
.

~~ .~: .4 ’J ~~~ -r n - n -  .~i 
-

~ 4-4 ‘.4 ‘- I) - ‘.~4 14 2 ‘
- n-c z in- . . C  Cl -.-. -”

I—. n - i :  ~4.4 . n - n - ‘ C — ,’

~ 4? .2 :: 0 C~j ‘in- - ‘  cc-
4—I 4) -~ n - C C  ,n-n , . C ’~n- m, “ C

C ~ ‘.E- ~ n - c :  .‘ - o  :
4 4 4 ?  ..‘., : m  C) U ..- n - ’J ;  ‘.4 - “ - “ U
.4 44 in- .4 U U 0 -
1—4 “. • .-‘I n- n- • C) -

. 4 4 1  .—. , u n - i  CC -.4 ~.j n’C~~~ .— n - --’ n -  n - n -
• 14 - .-’ ,.’n .‘~~ O ,.n-n-) n - L i  ~n-

44 .‘ .4 14 -.4 -n t~ C ~~ —
‘.4 .. ‘. rn. ~i .2i C C) ‘~ ‘ C’.
p-I C) ~,J 1-. ‘i CI. C ,  4’4 ’V~~~- C
( I C  >‘s - C C C O  14

~~~ ‘.4 4> 1-. C), ,“~~ I; in- 44
‘4-4 ~~~. ‘.4 ‘ -C  in- n-n- 14 1

4,) 4) .-. n. l4-~ a , C,) Li :
.,~~~ ‘~1 ‘.4 0 n--i ‘n-n- (,~ 

n-_ n- - : .  ,> ‘-~~ n-
-- - Co ,,‘n- ‘ -,-~ -n- -

~ 
- n-C.

n- ’. . LI  ,,n- n- ‘j u “ m 4 >  n - n .
_4 c. ~ ..-l n--n. C C 14 ... .-~ n- c , - : - ’ a

14 ‘4.4 Cr — in C O  1 4 C . ’ ‘.1 .—4 4,J ,., : .2 . 4
I .~~~~ ‘C 4-J~~~~.1 14 o ,n - ; , : ,“_ -—~~~~~ n-n-

CC - “-~~~~ -mi ‘n 0 :‘~~-~~m ’
‘.-4 F “ ‘  C,) — ~4-4 CI 14 C.- •

—~ -~~ ‘3 n-_n U 1-i CD .n-n- —

“~~ 
‘.., n - n - n -i C.) CC n - ’  ‘Cl 4-) “ -

-

C) ‘—4 ‘ ‘ 1 -‘I ,~~ ‘1-4 -‘ n. n-_n n-n-
C’) U - . ’ C ’  ,, C - . -.4 O :_n ,~ C C  ‘ - C

4) ‘U 4) .1 ‘—4 n-i .4 - ‘---4 ‘n- cC — C
.4 n-.j ‘i a —, “I ‘j 1’) 44 ‘~ Li ,—4 -~ ‘4>
,CC ;‘ ‘. -; n-i ~. -J

p4 ‘-‘.,, 14 “4 C .C ‘-4 0 C.) n-~ ;. 14 n.’ 1-4
1. l~’~ 

- .4 ‘-C n-n-,. U ‘.4 1) 41 ,_n ,, 3 - n- -
. -n

.4 4) -.4 c ’ .4  n .  -

CCj 41 ‘U C . - “I n.i n-C 44 .-  ‘U . cC -

U) on. ‘ - 4  -‘C i’~ .:) •‘.
3 4.1 (1) ‘1 £- J n . n -  1.S - :1 - n - C O

n-i -‘-i .-; >, “s “1
Z U I’l l-. n-n- ~~

‘

‘.4 ‘.4 .4 0 .a ‘-4 ‘-4 -C U ‘n-,; V
“4 C) U i )  n- mn- U ‘i n-c-
-4’: 4 4 3  ii ”: 4,1 -’, 2 —‘ - 4-1 .) n-C

‘n- . — n. - n ~‘ a
n-n- 4) , ‘ ( ‘ “n- e l  .‘: )

• ,~~ -~~ .4 , U U ii

I-I . .
-4 .‘, (‘-4 4’.)

.. -, - - - - — - - ,
~~~~~

—‘ 
~~

~—



,

I-.
4 4 C C  —4

‘U *
C C C  @1 4_I

C’ I .-4 0 4 ) 1 4
,-‘. O ,IC C C

‘ ‘C.) 1,)
‘0 • C )” 4  4)
4) ’4’4 .n - n v  C)
‘ O  ,n- n-’ Li C

p-I 4 4 0  —
0~~~ C .’4 4 1 4 )
> 4 )  -

- ~~~
~~~~~~~~ 0

-. 4-1 ~ j ‘4.’
C, C- CC .-’ 14 ‘ 1..

( I >  4-1 -‘ ‘n- 4 1 C C  C i )
14 - ‘-I .~~~ C), 4’) .-. 0, C)

n - - n.’— 4.1 ~
) n-_n

‘ -C —

‘.4 ’-) fC~ 
4 - 1 ’-) Cn-)

4) l~1 0 4.)
‘.1 14 0.n-

o n -  i , o ‘4-4 14
0 4 4  n-I : 4 1  4.1 CC.

Cm ~~~‘C C” )
‘,-4~~~~4 ,C C 4 - I  C i )

C 4.1 .4
‘.4 ‘~~~O S I ” 4  ‘C
C C . ’  C. p -4 1-4 CC

. 4 1 4  ‘• 4 - )  p-I

. 0 0  C ’ ”  . -U :  “-4 0
4) In- ‘.‘l’U

n-n- 4 4 4 ’  CC
‘U - ‘i” “4 .”C 4 1 C C
C C I .  -.--~~n- 1 4 ( 1 )  3

€n- C. ‘ n - a  U — I  —
‘ ‘.4 1-4 C C C

1.
• ‘ . • • - .C I C  cm 14

C ‘JT C 4) 0 1 4 ’.) C,)
Li n- , n - —. J ‘-: C c X .,

- “ ,, .C’ n-m”. i)  —n. 4-’ - :

41 “n- i .-” cc- -n-n-
“-4 14 1 4 0

-in- n-_n 44
—l i_n .-’ n . :  C)

p-I E n - .’ C 0  - ‘ - n - C
—I n-i C- ‘-‘ .2
C) II 4 1 4 - i CC ‘-4 0

I ( 1 ) 1 4
3 ‘.4 Cl ‘:

Ic- n-C C “ .0 p-I
C) t-. .n- n- n n-C -

O r :  C n-n- n - —  a - n -
C i-I C. ’ 14 - ‘  C U

C’ C,) a C “4 n-n
‘C L i  ~~~~.- n-m . -:
C I,, 0 C - - 4’. - -

in- ~~ —1 i’ -. 4> ‘,-C ~14 ~-. , .n . .  4) - - c i  - 4 0
4 4 0  fn- n - ’,j ,_- - )‘. ‘.4 ’.-• 0 11) -C , - -‘  C ( .0 1.

L i _ n -’ ’ C  n-C C .—‘ — n-i (‘C C
2 4) (1 ‘-‘4 14 2 C,) ‘C -—I C) 1) ‘—4 C .

‘ V U  0 ’-’4 n-’i n-~I i ’- ’
~~~~~~~C) C .-’C~~~n- c , , i  - - - i : ’ -~~~ ’-4 ( 1 4 4

4 1 C C  . 2 4 4 ;  “ : . -  — ‘ -.
~~~~~~~~~“~~

4,1 -. .0 ,~~~” . .  - ‘ C)
• 4 , 1 ( 1) ) LI n-n —I n-)

CC #“% ‘3 -C - n - s -  C’ , n-n-n-“n- n-,. : C. 3 , 4 . 4  14
41 ‘p-I , . —.1 . “ n- C i”-, C.

Li f’ . U n-n- ‘—I _ 4> —4
>‘~ ‘C) ‘.—‘ X .2 Li n-i “~-4 i-i ., --1 crC C,)

C) c c  ~~~~~~~
41 ‘3 1. C-, ‘-4 n-n- C ‘—p 1.)
41 4)  ‘ - . 4 -C )  O n-IC C

• ‘eI i, ”e n-C . .i — ,,m ‘-.-. 4 4 C C
,-4 c 0 ’ . C) n - C ! ; :  Cl ‘C . 4 0

cC CI ‘ n ’  • ‘44
C), 1-. ’. -l U ‘- ‘ C . --’ ~~~~~4 > 4 i ’.~ n-i O ’ cm

51 4) 4) 1.1 ~ CC ‘-.4 ‘—‘4 ; — — 1.
‘.4 14 14 ‘.4 .4 .-~ n-n- :‘. ci .2 ,~~ ,~~ in- n-C

• 2 C m , ,’ ‘C n - I C
3 )4 ~ ‘in. n-, n-_n -; ci n- n- ii ~ n-C4) n-’i u) C c i ” ’  u ’  n - ’ .-~

SI C’) ‘ .-1 —‘4 “ -4 e,1 “1 .‘ - I ’ ‘ ~.. ‘4—I n-fl —
C) ‘U ~~ 4-i .4 -‘m ‘- ‘ ,in. ,,.,. ‘CI .4 .4

~~ “4 C) ‘V CC -n-~~~ : Cl -
- n - I  ‘2 -i

u n  1 4 C c _ n  0 -i n - r n -  ‘
~

41 . —4 r) n-i -‘4 ‘ _ n  --‘ n -C n-n- 4-. n- .0 0 s,) .4 n-n-
3 .‘ .4~ -4
C-” ‘ ‘— 4 ‘n~~ — s - .~~ ’—. .e,1 - ‘

14 4) @ 1 C C Li n - J i~~~i, L, , n - ‘,. ‘.-4 n - )  - C
o 14 14 ‘ .1 ‘~4 n - I  CI ‘-.4 _n 0 . .  — ‘C .0 .,) I..

tO 4? ‘44~~~~~C ‘ ‘C  . ‘ n- . .  1 - n -,
4.) ii .iC ‘ -  ci - —‘ 4) I-~~ .’. . 0k .  CC

F C l-I —‘ - - . 4 ,~~ 4 > ’- .  4.4 0
.-I Li .‘ ~ n-C ‘C ‘.-e i cc, 14 ,~ .—~ 

‘.1 , n- 3 ‘44 .rC
.4 i,~I i, I Cl n- n-  4> 2. - - ‘n- 14 Cn-. 0 ‘J
•l ’4 4 • ‘1~~~~~, ‘ ‘,‘l • 4> (1) 3
51 41 4) mn- ~ n- - :  n--, , - ., ,) C - n- C) C.) C”-’, U)

.CC :. 0 C’C~~~~~n-’ l ’, ’C - C ’ - C , 4 4 4 I - . 4  mi ‘ C e .
In- 44 ’.) -“ — U - .~
0 0 4 4  S1 “ 3

41 ,-C U ) ’ ~ 4 ‘ ‘ ‘ ‘. • .  (1’ ..-l I...
. C 4  • -.4~~~~~~~~ 1J 1, n - o ’ U n-)~ - I ’.,n-
44 0’ C) i . . 0  CI -

“ n - n -  C
n - C U  I,) C ‘-4

l~ U I”) • : C ’ .-I 1 , 3  ii
3 4 ) 4) . . 0Q  14
5) 4) CI

‘I
< ,xC ‘ C ,

. 4- ’ ) ‘_0

I ‘ — — ‘ .‘. - --“ ‘- ;_ -



I — ‘C , . --—— -  -

C” :

“4 C :- .

~~: ~~~~~~~~~ L~~~~I

H; 

_ _ _  
_ __ _ _  

-

• 

_

I 

_ 

_ _ _  

_ _

Cl an- n-n-
t) 4) 41

.—i ~‘m
F

4) 4)
s—’ 14 4-4 0 -

14
0 ‘0 ..-~

‘I C t ’~~~C. -

141 . —4 .-‘. — CC on- 2
fIn- .4 14 ~-., .n- ,n- c” 1. A.

.4 
- “-4 .‘—‘ 14 .‘-n - p..,

14 - ‘C n-I ‘C ~‘ — 4-4 ‘3 -
C’. L: . 0 0 C C  *

.4 ci~~~ -ci nr En- -1 - U
—. 44 14 In- - 14 ci C) ,~~ 

- .1
11) - C ’ - >‘, n- n-n- ,-, - ~,‘n- 

c_n ,-.., ,

1. “'C 4) C .‘ - n- 1 4 ”n- C- ~~ ‘4’C C/C C -n-I - 4) - 4, ,~ 
Li .1 C.-i ~‘—~ ~-. r— 1.) ‘L’ ‘ U

- — ,< - 
- - “~, ‘-n- _ ‘ - .‘4 41 - 4-)

‘n--C - ,CC ‘.I ~~ m < i J J ‘.4 1., ,n- ’.”4 $i ‘—4 - nI
ml ‘ “ 3 ’  n-C , C c d n- , ‘ J ’ C) U  ‘ J ’ 3  ‘C - ‘42

- -  
~~

- .4 
- -.4 - CC ,n - 4 1  ‘.. 3 4 4  C,~~~’) :, 14 1-~ - ‘m ’~~ -

Li .“ I 4 .4 ~‘ n-n- ~: -n- I~-I n-C - 4-I
c— ., 4-i , -i Ci 1. -n- ; 1 4 .4 U ;  n-I C,- 3

I I n-n- Cl ‘- ‘ 
~,: I CC. C, 3 ‘ ‘  Li

C ,  n- ’ , 4 ) , 4) n-. .. ~~~~ ‘n- n-C
‘ - C  ‘.‘4~~~ 14 - - - n - — C C ”  ‘C ‘ ‘n- ,,-~~~- ’n- ’.’ -‘ 4,1 $

rn-C ‘c n - n - $ ‘CC - ,- “~~ ~
) p-4 ‘— ,, ~~~ “— - Cl - ‘.4

C C C  - n - I  Ci 44 1.-I

~ 4 p-4 14 ‘.1 I 11 - ‘4 ‘

— La .. ) C.) ’ C :‘~~ - ‘3 .0 U SI - ‘
Cl 4 ~~~~~~ 44 Cl)

‘~ I -.-4 .0 ‘ I ~-1 - 0
I-I C) ~- n

4) ’)’ < ‘C’CP I  (C. -

~•~4 -~~~ ~n-; I .,c;
— . —‘.--—— “ .- - - - __a__.’ ——— — r— ‘ ‘— — — 

‘a
U



I LI BRARY

~€F’ENSE SYSTEMS MANAGEMENT SCHOOt
7 BUILDING 202
I F~RT BELVOI R, ViRGIN iA 22S~O
4

. ‘.
,
~~

C,

- . 1  -

- 

-‘ - 73—1 ~\ C - i : ’ - , - t u ~~’, ’ l f l  ( i s  1 , ) )’ ’ - ,  
~~~~~~~~~~~~~

- 

- 
i ’ n - - , , , ,  . l rh t lc . -: ;l s 

— , n-~~ 
- 

-

DEFENSE SYSTEM S M~NAC~MEN1 SCHOOL LI8 R4RI
,1 ,

FORT BELYOIA , V~R~I~iA 2206 0 ‘ 
‘
~
‘ 

-

- 

.,•— 
~~~ 

- -

- ., ,:;.~-‘. . _____ 

____

C 
~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

“ 

$ 

~

,- 

4~~~

,, 

4-


