
L' 

P 
E m 

1 

September 1972 

Battelle 
Pacific Northwest Lah~rqtnrior 

R i c h l a n d ,  W a s h i n 7 t c r .  O Q 3 5 3  

*Deceased. 



Page No.  

1 Introduction.....,.............~...................... 

Equipment 
Whole-Body Counter Dec-r;p+i”n . . . . . . . . . . . . . . .  4 

Experimental Me thocl 

Diet  information....-*^....-......,................. 6 

Concentrations of Radi@.11”1;... . . . . . . . . . . . . . . . . . . . . .  8 

Dose Equivalent C a l r u l = ! + j ” n q .  ..................... 10 

Body Burden C a l c u l a t i n n q . . .  . . . . . . . . . . . . . . . . . . . . . . . .  12 

Results 

Dose Equivale2t Calcglatinpc . . . . . . . . . . . . . . . . . . . .  13 

Body Burden Calculatienq. . . . . . . . . . . . . . . . . . . . . . . .  15 

Summar-y and C o n c l u s i m n q  . . . . . . . . . . . . . . . . . . . . . . . .  16 

Acknowled.ements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 

References ............................................ 19 

APPENDIX A * 

Dietary Questionnaires 

APPENDIX B 

Raw Data for Teenagers an;! S r h n p 7  r h i l d y P n  

APPENDIX E 

Serving Size and A3e R a t i ?  T?bIpc= 



1 I 
I I 

I ' .  I vl- 
z- a 0 0 .4 0 r) 0 0 10 0 0 ul 0 0 0 0 N O  0 0 0 0 0 0 0'0 4 0 0 0 0 0 0 0 0 0 04 0 N cu 0 d r -  3 c a w n  

t-* 

4-l O H  
! \ J C C N t C t U l  0 9) C W l  C 0 C C C C C G 0 m ' 0  C/ C C C C 0 d Lo n 0 0 C d W  l'7 (r\ 0 C, 

8 - 4  

I 

-4 4 - 4 4  
' 0  

J 
0 
0 
I 
W 
m 

In a 
(3 
W 

9 a O Q n  . . . .  Q j  . .  Q O  0 3 d,O f . . . . . . .  00.4 
-4 
. . .  d 0 d 071jn43 . . e .  

0 6 0 crop . . .  4 
r( 

c * 
a 
0 

I 
0 4 

I 

I 
00 

i -  
000 . . .  X 

ul 

ll. 
u 

0 0000 .... 00 .. 
I 
-94 

3: 
I 

- 4 t ) O f O O O  . . . . . . .  
I 

4r(d-444-4 
\ \ \ \ \ \ \  
n 4 -4 0 010 n 

- - - 1  * 

O O R  
. C .  

0 0 000-+0 . . . . .  0 d 0 f 

4 

4-44 
\ \ \  o j r  . . .  

4 

\ 
f 

d 
\ 
4 

-44-4 
\ \ \  
000 
. * .  

4 
\ 
0 

\ 
Y 
V 

I 
V 

w 

d 
"r 
R 

d 
\ 

4 L7 

ffl . ,  b- 

, ....................................................................................... . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  ~ J S R O ~ ( O ~ - ~ O ~ ~ ~ ~ O ~ F ~ R  3 Q P p S o , j 6 ~ ~ 9 d - 9 t - n . r ) 4 m O ~ j a  

-4 4 N  " 7  -4 

d mv) 

w < .  . i .  
O W 0 4  "4N-44 -4dnl4 -4 1" I 

-4 -4 -44 -4 
4 . . * . .  

lL 4 N 4 -  

.... 

> .o Q 
W 
v) - 

.... 

! 

, I  

.... 

a 
I- 

". 
2 

I -  -_ , 
Q 
L-3 - 

-4 
-4 .... 
w 
! .? 
4 



I - T D  O m  4FIn C U C P U  3 0 C; F j IL( N C D C ' C  0 nl n o  O\D Q D N  T O  D O  0 0 N d O f  O C O  a. r( 4 &  R r )  

a ULL 

t.t 
<J 0- rl -4 (u 

w LLI 

1 -  LII) 4 -iN 4 .......................................................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

\ ~ f l  c n R.C c c cor .  c c 1"c c c c c c c c n r c  C c  d c o r .  c c  D d o C  Q n  C C C 

z E L L  Y, N O R C  R c 0 c c 0 cr 0 IC 0 P c c c 0 00 OR! 0 0 -0 n o  O O m O  \D\D O O C  

q a j o 404 a r ) ~ r -  9 r 71 o a IS. .-( - 4  o r ,  Y P  P- Q J  n o  - R  0-0 Q ~ W  Q C  R 

~ D N N 4 4 - ~ 4 * N - ~ - ~ ~ 4 ~ ~ - * ~ ~ o D N 4 - 4 - ~ - . 4 - d - ~ 4 ~ d ~ d - -  
\u\ \ \ \ \ \ \ \  \ \ \ \ \ \ \ \ \ \ \ \ \ \ \  \ \ \ \ \ \ \ \  \ \ \ \ \ \  \ \ \  
L L E  j 9 fi Q n n zr .+ zt o j Q 9 3 o j m m r- 0 n f .-IF 3. F 3 ; POP-  rr) o, d-yb P-. 09. u3.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
W O  .I 4.4 e hl 4 
mlA ......................................................................................... 

I 



w- a 
I-> 
\ 

U J  
4 

U W  

rr- ..... 

c 

I 
~ ~ o ~ o o - 4 o o o n R o o m o o o o o - t o ~ o o ~ ~  
m r n  N 

JdN C C 40 C 9 0 0 C 0 -4'0 C C C G dC C 0 0 P O L T  
0-d 
VLL 

CY LA d OU, C U N  0 0 d V l  C 0 C C 0 0 0 N 0 0  dl 0 0 0 0'0 

I I I 
LV1 4 -4-4 r 4 4 ............... .d ................................... 
0: o R 9 ~ R r o n o * a " - i n 6 ~ - 4 p - 4 a o r - ~ d ~  . .... 

I 
J . . . . . . . . . . . i . . . .  
4 4  d 

ul O R O O n R a ~ ~ C O n ~ R r l O O R n 4 R 0 ' ~ ~ 6  el................. . . . . . . . .  
4 4 4  I I 

I3 d 
W 

000 

O t C  

dmr- 
-4 ...... 

f r l Q  
. . e  

Q * - 4  . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  

I 
,a a r 2 l o a - t d d o d o o o d o o o o o o  I a o 4 o n n 4 - 4 0 0 0  

- 
?- 

v)cL LL I 1 i I 

I 
0 

I 
! 

i 

I 

! 

'C 
0 0 

h 

2 
h 
9 

9 
n 
71 
f 'Q 

*10. 
L .  

-4 In . 
-4 

71 3 5 

.?) 

! 

i 



W W  
I U L o o  o m o o c  O W N  x U. j V- ' i b  r c c c r  c (\I P c n D O  zr  c3m o c  O N O  4 0 0 0 7 1  
I- LLLO ............................................................................................ 

a f 3 ~ ~ ~ n o 4 f f f r . 4 ~ n ~ o n n c ~ ~ ~ ~ 4 ~ ~ ~ ~ d 0 - ~ ~ ~ j ~ ~ 0 c ~  I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
r( R 4 " 

4 - 4  .4 4 -  4 4 .4 t 
0 
LA 6 0 n i; n 0 f J .i 0 =t f -* r- 0 u" 71 0 3 0 Nl -+ r- 4 -4 3 on 3 VI - f 0 D a cn J 0 3 R r. 
0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m . 4  -4 4 4 

Id 

yl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
LL 

I 0 0 D 0 0 0 0 0 3 71 0 0 3 S * T 0 0  C, si 7 ? n 0 4  0 0 0 C d 0 0 0 0 0 0 .+ 0 
r( I 

I 

............................................................................................ 

.............................. 
4 + r ) C n m o 4 . r . + + f Y ~ n O ~  

-4 -4 4.44  w - 4 4  N c U  
. . ............. 



z 
0 
ln 
Ql 
w 
LL 
II. 
W 
7 

3 
w 
t- z 
3 
0 
V 

N m 

W W  
Z ~ ~ O ~ p O 0 0 0 C C 0 ~ 4 Q O ~ N ~ 0 O O O O O ~ O O O ~ o O ~ O b O O C O ~ O r ( O  r( d c-( - 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 lQ9 0 R 3 9 d f + 0 R 0 0 0 f a IC 0 0." m. 9 9 
I- ............................................................................................ L L u l  

c11 r( Q 9 j Q o P- 0 0 r) 0 0 9 R .3 H I 
t d 
0 

H 4 - 4  - 4 -  r( 4 4 

- w  
> l a I ~ o ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ n o o o ~ o o ~ o o o ~ o o o ~ o o ~ o r ( m o o o o ~ o o  p 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 I I mnrr LL i I 

n v. I 

mln ............................................................................................ 
( L J ~ ~ R ~ ~ ~ ~ ~ ~ - ~ ~ ~ - ~ J ~ ~ Q ~ O . ~ ~ . ~ ~ - ~ O O ~ ~ ~ G Q Q . ~ O ~ ~ ( O ~ ~  . . . . . . . . . . . . . . . . . . . .  - W Q  e . .  . . . . . . . . . . . . . . .  

> UUJ-I r(4 e e  1 4.4 + . 4 4 4 4 - 4 4  N 1 41 
1 

4 ' L  

3 
0 n 

! 



m -  i O N 0 i n  
c (3cc 

LU w 
:.- T cLL\coo 

E O C f  r . . .  
c 4 4  
3 

................ 

hn 3 f C  a . . .  
(3 
w 
I 004 
Ln . . .  
L 
" 

Ld44-4 
\ v \ \  \ 
x a o o o  
L I D . .  . 
00 
a m  
u 4  d v-4 

\ u \ \ \  
L L C L O P - F  
W 3 . .  . 
W O  
a m  ................ 

J c 
0 
f 
V Ln 
z 
3 
ffl 
CT 
w 
LL 
LA. 
I J  
7 

in- 
CL 

k t  
\ 

4 J  
4 

W L  
T '- .... 

- 
t 
4 
0 

i G & n N G 0 0 0 f  0 0 0 0 0 C  O N 0 4 0 7 ) O Q O O  Gd. 4 

J L I I  5 d c c c 3 c c c c c c c 0 e c c 0 c c c .3 c 
0 -  t 
VIA 

E LL 3 a d G  C Q O  0 f C  000 d n J  0 3 0 004 93 .................................................... L L C n  3 (UN 

c 9 0. I- J 3 f t- u R r- f 3 R - i G  j n 0 .Q c c? 9 - I ....................... 
0 

- 4 4  4 

yl j m e o o m d +  n f  - + O S  o ~ - a ~ m d j ~ - d m  
0 ....................... 
(3 ! - - I  d 4 

LL' 
x o 0 0 4 0 0 4 C 0 4 0 0 f  000d00000d 
fl ....................... 
LL 

\ w 4 4 ~ 4 d ~ " " 4 d d ~ " ~ 4 - d " d 4 d 4 4  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

b-l 

I 

v a t ?-l 7) 0 f 9 Ir) R 4 4 PI0  0 0 0 c Q' V l 4  4 0 4 
- 3 . .  . . .  , . . . . . . . . . . . . . . . . .  
I O  

- 2 3 ,  . . . . . , .  . . . . . . . . . . . . . .  
C T l n  I 1 I 1 00 

-. ......................................................... 
cc o r - o t n g t  r r - @ b m - 4 z n d f o 4 a e Q d  
f . . . . . . . . . . . . . . . . . . . . . . .  
t M  - 4 4  c t c v d r J - 4 . -  

.... .. I: .. 
2 
t- 

V 
H 

Ln .. - - 
0 
\ 
H 

i 

.. 
H -.- 

.. 
-J 
J 
Q 

.L 
c4 

.... 
Tu I -  
30 
\ \  
Hc4 

11.L 

.. 
4 
J 
=f 
H 

* 

.. 
3 

3 
\ 

X 
- 
.. 
0 
0 --. 
Y 
" 

.. 
-2 
9 

:: 
Y 
& 

.. - 
_1 

i 

a 
u 

z c: L' 2 



-J 
0 
0 
I 
V 
ln 
z 
3 
Ln 
cx 
W 
LL 
LA 
w 
3 

Y 
7 

I 

W L  
~ ~ 0 ~ L n 0 0 0 ~ C f O N 0 f 0 0 ~ ~ O ~ O O ~ ~ O ~ O O O G C O C ~ O O O O O ~ O O  c1 4 .-i .d 

K ~ ~ ) ~ O ~ R ~ Q * ~ ~ ~ ~ ~ ~ O ~ ~ R J O ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ O R ~ O J ~ R ~ O ~  

-In 4 ni 3 -  ............................................................................................ LLW 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N 

(3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

k 4 4  c u d  -4d.-4d 

u) ~ ~ ~ ~ ~ j ~ o ~ ~ m o ~ n ~ n o o j ~ ~ ~ ~ r ~ ~ ~ ~ o t - ~ ~ ~ ~ ; r ~ ~ ~ ~ a ~  
0 

(3 - Ir! 

m a  LL 



2' 
0 
I u cn 

0 
W 
t 
z 
3 
0 
V 

0 
0 
4 

n 

2 
Id 
L 
-4 
b- 
L 
2 u 

l 

e 

W 
1 3  

I '  

4 
I 

t 
1 

I 

, I 
m -  ~ O O O O O R N N O ~ O ~ O ~  P P  - 1  n n  P 

K a m  
I-* 
\ 

e VI& l W W  

I -  tLm1 N I  .................................................. 

4 1 
-I Ln'c 0 c c c c c 0 c - c c c r c c c 0 c 

4~ on! I 1.4 

a Llo o o (u o m1o n o 4 o o o o c\I + a  o c3 

a a 9 m - n  a n o w n  t c  o 4 - c  9 n 
I- 

I 

T . . . . .  ./ . . . . . . . . . . .  
I- I d  
O I 

v) a n ~ ~ a z f ~ f ~ d ~ c t - ~ h n ~ d  
0 . . . . . . . . . . . . . . . . . . .  
a 

.4 

I 

4 r. I - w  I 
t- a I /.4oo.4-r('ooo1c)oo~-.c-c"." . , . . . . . . .  . . . . . .  

m a  LI I I 1 I 
: O g b * *  

I 1 I I 

I , 
I 

W 
m t- + ~ a j r ~ m d n c ~ o ~ - n ~ ~ ~ -  10 2 . . . . . . . . . . . . . . . . . . .  
Z L L  4 . 4  d d 

t u  
> 

O X  ~ .4 -4 .4 .4 .4 . -4 . -4444-4 .4444444  
w \ ~ \ \ \ \ \ \ \ \ \ \ \ \ \ ~ \ \ \ \ \  

0 (z o\ d d 9 D Q. C f A f + C r )  h f l  d fl .Z - w 3 .  . . . . . . . . . . . . . . . . .  > o  04.4 4.4 -4 4 4.4 4 4  

IT + r ( t n o o ~ ~ r a ~ r r - r ) o O r - m  D L D - ~  I . . . . . . . . . . . . . . . . . . .  
t 4 4 4 4 4 . 4 4  d a 4  

Ul 

r/, ................................................ 
- 0  

! ...... f ?.. .................................... 



v1- ~ ~ O O O ~ O O o O O N N o C 0 9 0 ~ t n O ~ O O N O O O d O O N - 4 ~ 4 4 ~ O N O N O R  
K crn + *  
x JW? 0 c c c c c r t-2 c c - r ' c  c c c, c c c c c c c c TU r c - n c  c c c 3 c r,c c c .4 c 

UJ 0 -  
e UL 

ll' w 
I ~ ~ ~ 0 C N O O N N 0 o o d 0 0 N 0 Q ~ O O O ~ o o O o - 4 ~ N N ~ o ~ ~ ~ o R o o ~ o  74 r) PJ 

(I: Q R R Q 0 3 . 4 f ~ ~ f ~ - 4 f 4 O f G ~ - 4 3 O j ~ O o ' ~ ~ o ' ~ o ' O ~ T r - ~ r ~ R R  

b- 
o 
V, 

0 - w  
t 

r r c u  - 
-4 4 

- - -  ............................................................................................ LV) 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  74 

" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
a ~ m ~ ~ j ~ ~ ~ ~ o o o o o o o ~ o o o o - o m o o o o ~ o o o o o o o o o o o o  

4 N  rr 

Q e 9 p 4 4 9  d 0' 0 d Pn Q d e 0  0 P- T C  - - r l  Q d 3 .O 0 .-( rf 4 0  0 0 -4 0 -1-0 j 0 

4 rl 4 

0 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
N 

WCL L L  

J 
0 
0 
I 
0 
W, 

z, 
d 
d 
W 

k 
7 

I 

u 
0 
tr 
H 



I a- do N 0'0 0 N'O 0 0 0 0 N 0 0 0 ;f 0 0'0 0 0 0 0 0 0 0 O F  0 O N  0 C 00 00 0 O N  0 
N e  " 4 

G Ln C h C C C C F G c C 0. C 0 3 R' C C 0. C C C C C C 0 h C, 3 C C 

O O O O O J Q ~ N G O O N O C ~ O  O ' O C  O - O O O O O O ~  D O O ~ ~ O O O O N + ~  o 

c11 O C P Q R O Q ~ G F  G ~ - ; F * F P O R ~  t 4 n ~ m 4 - r - o ~ c n ~ ~ o n ~ ~ r - n ~ ~  

4 4 4, 
-x qk 
I 

w w  

.......................................................................................... 
7- . . . . . . . . . . . . . . . . .  r.........,........... 

E -  L L n  4 4  I d  

;if* I , 
ed o o Q c n ~  m .o d o  u t r- R J 6 - s 6 a 3 r- c r a m  3 O F  ro PO. o r- n o  olo - m  R R .......................................... 
U W d - ,  4 4 - 4  4 - 4  4 4 4 N  4 4 4  4 

.......................................................................................... 

- .  - 
-7 z 2 x r  i r  LL Y ' i  x T Z  (i LL z i LL L L z z : E A  LL L L  1. L : + a L  L L L 2 LLLL L 1; X - i  - .................................................................. . i  ...................... 



c r K C C  c c  P C C .  c c  - U c c c  c u . C c  c c C : c c C C C C ~ C  .............................................................................. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

F --- + + c i  . .  . . ' 2 : :  

1 r , ~ - C _ ) d ~ ~ - f - P - 3 J f . r b - V ' :  c - c o 3 :  o m - ~ ~ d ? c m ~ ~ c  

.............................................................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P J n a 9 G o o r- - c D c, 4 F, s r) o c, d a YC r- + j c\ r e c( 4 0  0'6 0' or) 

.JJ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
b o 4 4  4 R N -4 M N - 4  - 4 N  d d N ...................................... . . . . . . . . . . . . . . . . . . .  O o ' m  2 - 4 F  1 P -  O Q r c ) Q t c 3 0  

.-4 N01-4-4  4 4-01 H-4 



I I I 
I I 

m -  ~ n o ~ 1 ~ ~ n 0 0 0 0 0 ~ 0 c ~ o o o ~ o r ~ o m O ~ o o o o ~ m o o o o o o o o 0 0 0  
k *  

ad 0- l I 

c u m -  a 63s 
\ J @ L& K, 0 f C C C C C C C C 0 C C 9 C C 3 3 C 3 0 0 C 0 0 C C  0 C C 0 C c t D j C C 

u UIL, I w w  z a LL' o a -4 o o o o o o o c o o o o o 3 0' o c -4 o o rJ 0 o o o o o o o o o o o o o o c 
4 4 c u d  z -  ............................................................................................. Lvl I 

IY ~ b f R ~ r ( - 4 Q I F ~ ~ ~ ~ 4 C 0 j f O R ~ D ~ c ~ O f ~ ~ ~ ~ o o ~ ~ f o ~ ~ ~ ~  
f 
t- 
0 

b? 
a 
(3 
w 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- 4 - 4  4 4 4 

I 
r ~ ~ m - a - 4 4 o o ~ f r - r ~ c ~ o ~ r c )  D P  C Z ~  n 3 c r ) a  ~ u ~ ~ ~ ~ 0 ~ j f m r - t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

4 4 - 4  

! I 

~ . + 0 0 O O O - 4 G O O O O C 0 0 0 0 O C O d O O O O ~ ~ O d O O O O O O O O ~ ~ O  . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  
1 

LL I I 7 I I 
\ w - .-I d 4 -4 4'- .Id 4 - -4-4 4 4 w 4 J, .r( 4 4 -4 

Y v \ \ \ \ \ \ I \  \ \  \ \ \'\ \ \ \ .. \ ' \  \ \ \ \ -1 \ \  \ \ \ \  \ \ \ \  \ \ \ \  \ \ \  u a n 4 - 4 dn 4 o 4 c m rc) r) d o  .-, 4 cio c c o e > o m  n n o o  - rY R o - 9  o do - 3  . . . . .  .j . . . . . . . . . . .  .i . . . . .  , . . . . . . . . . . . . . . . . .  
-4 -4 d 4 .+ 4'4 4 4 -4 - .4 4 4 4 4 4 

I 
I 01 I 

vlI I I 
w -4 -4 4 r( -4 -4 4 4 .+ d r( 414 4 4 - -4 - 4 -4 -4 -4 -4 4 -4 4 -4 4 -4 -4 4 4 4 4 d - 4 4 4 4 4 

' \ U  \ \  \ \ \ \  \ \ \ \ \ \ i \  \ \ \ \ \ \ \ \ \ \ \ \ \  \ \ \ \  i\ \ \ \ \ I \ \  \ \ \  
y. a 0-1 o R d o ~ n  - 3  rl R o a  o o n  I- ~ i r -  o -.( 4 c 00 o do a 9 o .+ o m  o 3 n - 
X I . . , . . .  ............................ 
00 
a m  t 

- -  .............................................. ..'.. ............................................ 
II: A o b  n 0 f 0 R V, f 0 0 rC r 0 - 0 0 t t- a 9 c1 r- c. OI e 0' Q D  0 Q 3 0. - 9 P- P- 0 r c ) 4  
~ i i . . . . . * . . . . . d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  v u 4  rl N 4  44-4q-4 4.4-4 4 - 4  6 . 4  rl 4 - 4 4  

.I .. .. .. 
E 
I 

b- 
0 

.. .... 
4: 

.. 
a . .. 3 .......... o r r r t o  . . . . .  

4 n 

.. 
r-J 

-4 

.. 
rc: 
.- 
4 

............ 
- C p r - J F - - Q  . . . . . .  

-4 

.. 
0. 

I .  

.. 
Y) 
.. 
L- 

-4 

.. 
0 

I .  

.. 
IC 
.. 
c 

.4 

.. 
9 . .... -0 . .  -- .... P C P  .. .. 4 

.. 
4 

d 

.. 
m 
................ 
Q -4-4 R -  OrYlc) ........ 

4 4  .-I 

a +  
G O  
a in+ 

33 
\ \  

r a 
\ 

U )  
3 
\ 

0 

\ 

\ 
u3 

3 

-i 

. . . . . . .  
01 
3 
\ 

3 
-4 
\ 

N 
3 
\ 

In 
3 
\ 

In4 
3 3  
\ \  

P- 
3 
\ 

0 
4 
\ 
.-I 
\ 
3 

n 
3 
\ 

3 
3 
\ 

4 
3 
\ 

f 
3 > 
\ 
n 

f 
d 
\ 

d 

J 
\ 

4 

3 
\ - 

\ 
3 

-4 

\ 
f 

d 
\ 
3 

-4 

> L 

-i 
\ 
F- 

4 
\ 
CY 

-4 
\ 
rn 

4 

P- 
\ 

4 

\ 
Q 

d 

\ 
c. . .  

I 
I i 

. -  



v)- ~ o o o o o n o o o n o o o ~ o  EI oc3r-l - N  

I -  lLul-4 N ...................................... 
U 6 F & O Q O R f n f 6 9 R O  I . . . . . . . . . . . . . .  
c 
0 

Ln o n f O F f f f F " - J n ~ 9  e . . . . . . . . . . . . . .  
0 4  

- w  
7- 
a r ~ O O O + O O O O O O ~ O R  n ~f . . . . . . . . . . . . . .  

m u  LL 

2) 

h 

R .. 
Ln 

3 

0 

d 

d 

\D 

.. 
m 

t 

N 

r- 

m 

.. 
m 

I- 

N 

m 
td .. 

cg 
f 

0 

n 
f 

,. 
J 

:\1 

t: 
3 

J 
0 
0 
I 
U 
m 
z c 
yr 
a 
W 
LL 
LL 
W 
7 

v,- ~ 0 0 0 0 0 ( v 0 0 0 0 D 0 0  23 
LL W E N  

r->. 
\ 

4-1 
4 

w w  z r -  .... .. 
J 
0 
V 

a 
LL 
er 
I 
b- 
0 

.. 
rr; 
t 4  
LL 

LL 
m .. 

00 

U S N  .... I? 
Ot, 
4 

so .... 
R O  . .  

C C  

N O  

09  

4 .... 
f .  

c, 

0 .. 
n * .  

c 

N 
-4 .. 
e7 

8 .  

C 

0 .. 
I- 

- . . . . . . . . . . . .  
00 

l a m  

r- 



J 
0 
0 
I 
u 
ul 

z 
0 
m 
w 
LL 
lA 
IJ 
7 

a 

;t rn 

I 

i 

I 
O R  

O N  , 

0 0  

ROI 
.... . .  

I 

00 

G t  
N 

*I- .... 
O R  .. 

* O f  

C m N  
84 

N O 0  
4 4  ...... 

R r - n  . . .  

o n  

c c  

o m  .... 
d R  . .  

1 

O, 

I 

O 
M .. 
\D 

1 

O O O b n N  .... .q .... 
DaOSt'f 

': 1 . *  

R O  

G O  

0 0  .... 
n-4 . .  

I 

00 

D G  

R O  .... 
- 4  . .  

, ' I  . . . . . . . . .  
4 

. . . . . . . . . . . . . . . .  I '  v); R R 4 0 n 9 .D 0 R R m 0 0 0 f 9 D r- f R r- 0. d R 0 0 n 9 dn * 4 r( 0 \oi p 3 4 ; 
I , 

? ' ~ " " ' - * * *  

I 0 

a 
4 1 . 4  - 3  

vl(r U i I 

...... 

3 'A 
1 Q  

uI, u 
A -  

'<EsR m -im 0 - n  Q . - & - 4 n J N - 4 R Y 4 e 3 4 * - + N ~ N d n  N N - , - t ' - t R m - + m  3 m  .................................................................. .1.. ........ ..! .......... 

3 

t 
3 
0 
m 



a 

4 - 
0 .. 
In 

7) 

0 

nl 

(v 

ln 

.. 
0 

.4 

N 

N 

P- 

7) 

rl .. 
3 

4 

n 
N 

a2 

n .. 

4 
'0. 

I 

I 

i 
I 
I 

i 
: 

! 

i 

1 

I 
1 

! 
I 
I 

i 

' i  

0 

c. 

cu 
rn .. 
4 

5. 

0 

! 

i 
f ,  

4 

f 

r( .. 
4 

N 

Q 

cu 

9 
N 

.-I 

h: 

a 
R 

.. 

4 

f 

4 . 
m .. 

.zJ 0- 
4 uu. 

W I r J  
Z K L L W  

I -  LrnP 
U "  
1 .  

............ 
Wl$ - u ~ o o o f o c o o o o  

c o - I o 2 r n a m n - I r -  
5- LLm .............................. . . . . . . . . . .  

t 4 4  
0 

t 
0 

J 
G 
0 r 

ul o o d m O Q O ~ D &  
(3 . . . . . . . . . .  
(3 4 

w - w  
o o r l o o o o  . . . . . . .  

4 
\ 
n 

d 
\ 
0 . U 

w 
v) 

w m 

w 
W 

3 
IY 

.. *. 
a 

m 

0 
v) .... 

4.4 

4-4 
.. 
00 

ln 
. *  

...... 
@ O F  . . .  

4 - 4  

t-F4 

Nrln 
. . .  

.. 

J? 

K 

.......... 
-1O"OpI e - . .  
w-4 4 

ern40 
N 4 N H  
.... 

.. - * a 
0 

W 
a 

0 
ld 
I- z 
3 
0 
V 

0 
d 

i 

?.J 
4 

W 
0 e 

I 

............ 
5 4  
t R  

- 0  

f 
0 
\ 
rl 
\ 
0 

N 

N 
\ 

f 
0: 

...... -1 ...................... 
h K d d d O J d 4 J O 3  

w 1.1 w +4 Y Y d H u H H Y 

ymn3 -1-19 -Jd=l-ln 9 

c: 4 \ 4 4 \ < \ \ 4 \ \  

1 

c o  
4 3 0 -  

C 
(r 

; !  
r4 

3 

_IN \ < +  
Y-4R 
w z  f 
m$ ;I ............ .. 

9 

nJ 

9 

4 ,  



7)  

r- 

R 

9 
.. 

+ 

4 

.-u 

(v 

9 
.. 
t- 

m 
FJ 

01 

c) 

4 .. 
0 

4 

a) 

w 

a 
n 
.I 

a3 
n\ 

f 

rc 
'a 

.. 
0 

r-3 

'n 
N 

4 VLL 
W L "  

L C ~ ~ O O O P O ~ O f 4 0 G 0 N N 3 0 0 O O O o ' = ~ O O O O ~ O O ~ 3 O O ~ O  4 -4 
2 -  LLm .................................................................................... 

CL ~ f ~ ~ R f R f n - ~ L T O R O P - Q ~ j - ~ ~ O ~ P - O ~ Q 9 ~ 0 ~ 4 ~ Q R ~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
t 

R ru 4 

w 4 4 4 4 - 4  4 

0 

L? 
(3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
(3 
LI 
x G 0 4 3 0 R 0 0 0 0 ~ ~ 0 0 0 ~ 0 ~ 0 0 ~ 0 0 ~ 0 ~ 0 ~ 0 0 ~ ~ 0 0 0 4 0  
v) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
L 1 I 

P 3 R R Q L fT 4 R 3 0 rrl P c\ F 9 0 9 (2 C d 0.9 0 3 3 P- 0 t- R 10 Q 4 - p 4  0 

d -4 - 4  

c-. 

c 

Ln 
t- 
U 

w 
1: 

I 
\ ~ r 1 4 M M - - - - 4 d - 4 ~ 4 - - 4 - ~ 4 4 4 - 4 4 4 - r l ~ 4 r 1 4 d 4 - 4 4 4 ' 4  
k ' V \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \  
U ~ f G ~ O J ~ 4 0 0 0 4 0 0 4 r l ~ ~ C Q  d C O P 7  4 0 4 T ) O O \ C  Q O A O Q O O  . . . . . . . . . . . . . . . . . . .  

I I 
- 3 . . . . . . . . . . . . . . . .  
I O  -i 

VI/, I 
~ A 4 4 4 ~ 4 - 4 - 4 4 - - 4 - 4 - 4 - 4 . 4 - 4 - 4 . 4 - 4 . 4 - ~ - - 4 - . 4 . 4 . 4 4 ~  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
~ a ~ ~ ~ o o ~ o ~ ~ o o ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ - o ~ ~ ~ o ~ o ~ o ~ ~ ~ o ~  xz................. . . . . . . . . . . . . . . . . . . .  
00 4 
nfi 
w - ~ - N ~ d ~ - ~ - d ~ - - - 4 - - - - 4 ~ - 4 - - ~ - - - F J 4 1 4 - 4 4 - 4 4 ~  

. . . . . . . . . . . . . . . . . . . . .  \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \  

w ~ . . . . . . . . . . . ' . . . . . . . . . . . . . . . . '  . . . . . . .  
................................................................................ ..I.. 

~ r ~ O ~ n ~ ~ ~ ~ J 4 f R ~ ~ O j ~ ~ Q . 4 ~ ~ ~ O ~ ~ O r - Q D Q ~ ~ ~ Q 4 Q  

UJO 4 .-i 4 .4 4 3  
I m ln  

LA 

> 
IL 
w 
II) 
I 

d3.............................,....... > o  4 4  N-4 4-44 n . :  * 4 N  .4 -4 4 -4-:x-c dr:N4r(  
ul .... .. .. -. .. .. 
i 
.. .. 

-4 

4 

.. 
4 
.... 
4 0  .. 

4 

.. 
r) 
.. 
4 

rl 

................ 
- a m m u 2  3 P - j  

c J 4  4 
. . . . . . . .  

- r n t + ~ ; r ) r - r  
3 3 3 3 c  1;3z 
\ \ \ \ \ \ \ \  

.. 
P- 

4 

.. 
C 

N 

.. 
f 

r. 

.. 
3 
........ 
4 G O f  

- 4 - 4  
. . . .  .... Q R  ' . .  .. r( 

R 

.. 
J 
........ 
-40-13 

(vdd 
.... .. R 

.. 
=r 
.... 
T,@ . .  

rl 

x 
X 
t- 
0 

0.4 
.4a 
\ \  
4-  
\ \  
3.4 . .  

m 
3 
\ 
4 

2 

n 
3 
\ 

L T l n d t  
c'330 
\ \ \ \  
A 4 4 4  
\ \ \ \  
f l r - re  
. . I .  

b 4  
3 3  
\ \  
4 a  
\ \  
O h  . . .  

I- 
3 
\ 

JI 
3 
\ 

f 
rlj 
\ 

4 
3 
\ 

-4 
a 
\ 
3 
\ 
CSI 

1 
13 
\ 

r- 
a 
\ 

4 
3 
\ 

-I 
5 
\ 

3 
\ 

b-4 3: 
U 

3 L  
4 
\ 
P 

0 

\ r- 
4 

\ 
0 . . . . . . . . .  

.-l 
\ 
0 

4 
\ 
f? 

4 
\ 
P 

4 
\ m 

4 

\ 
o' . .  



v)- ~ ~ ~ 0 0 0 0 Q ~ 4 0 0 C J 0 0 3 0 N 0 0 6 0 0 ~ 0 0 0 ~ 0 0 0 v 1 N # P - 0 0 ~ ~ 0 0 ~  c-( 4 44 

e* 
\ J V C C C 3 C C h d C C C  C V P  C O  r - ~ , t ~ h ~ t C = C n C C ~ C U , ~ N O O j ~ ~  A d  

U A  o w  (u 
4 VIA. 

LLI w 
Z U ~ O ~ ( u o o d ~ n o 0 o f 9 o 0 O ~ o ~ N o P - o o o Q O O o ~ ~ o o N ~ ~ d ~ ~ ~  -4 I -  LLVI-' N 4  .......................................................................................... 

0: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o o w r - o ~ ~ ~ ~ ~ ~ ~ ~ n o r ~ ~ o ~ ~ o ~ n ~ o ~ ~ ~ o  
I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I- 
O 

Q a m  

cu P 

d d 4 4 4  4 4  

v) 
(3 
(3 4 
W 

4 n 4 9  o r  b .b 0. 3. d d d 4r) 4 4 f7 3 P- + r) R 0 Q 0 f A 4 R O  d Q - 4  P- .O f O b  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  
d 4 

~ 0 ~ ~ o o o 4 0 0 R 0 ~ 0 0 0 0 4 0 0 ~ 0 - 4 Q R 0 0 0 4 0 0 ~ 0 d ~ 0 o 4 0 0  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  
-? b-l I 

LL I 
-4 

.......................................................................................... iov, 
Z J . 4 J d d F 7 9 O Q t R h O H Q n m  0 - 4 m P - f i j t R O P 6 4 - C  Ha j R m 9 6 O m j  W < . . . . . . * . . . * . . .  .......................... - 

>- 
U 
0 

a 
Dcw a 
W 

v) 
I O  

Z 
+ U  

> 
00: 

W cn 

*n 

.... 

n 
a 
m 

I- 

IA r4 4 * d 4  

9 f f R  P 4 P-f'l CF 0 0 f f 0 OT) j 4 r C  4 R P- b h 0'3 4 z ) n \ O  O m  CP 43 f P  ROC- ........................................ 
N 4  - 4 4 4  4 4n r? d 

........................... .' ............................................ 
Q rC D R 9 9 P- 0' 4 P- r) P- 0' 9 P- 4 0 d F 0 9 0 0 j f 9 0' 0 4.0. f * .  9 n, 

4rl-4 

Z I . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  t- d N N 4  4-4 f i N 4 4 4 d  
0 

.............. 
P-lr-P-OIChZ) 

4-44 Ncr 
- I . - . . - *  

c;, 
Q 



(1: . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
U W  % ~ N N ~ N ~ ~ R R R ~ N - ~ N ~ R N R ~ A N  3 3 R C V R m N  

Q 

[r 4 m  C 4 D  -4 Q G  0 F- 0 rr) - P o  7) - 0 0  3 f 0 r- Q f Y GO'- 
1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
t 4 -4 4 h n - - 4 4 C o - r ,  -4-4 -4 d-o-4-4nA 

- 0  

3 

3 

A 

.. 
In 

3 

c-4 

i 
N 

i 
N 

i 
I- 

.. 
m 

9 

N 
. 

I 
-4 

.-4 

4 

4 

' .. 
0 

r( 

t *  

'I- 

cu 

J 

.? .. 

0 
a) 

c. 
n 
.n 

.. 
0 

N 

P) 

3J 



F *  
\ JLT, C L C  c n  c ,nc  o r j c  c l c  c 3 3 c m c n i  c u a  c ~ n  n E L  O Q O ~ N C  o c c c  o 
4 U L L '  

W W  
T f Y ~ O O f 0 0 0 O 0 0 N O 0 0 C O ~ Q 0 O O O ~ N N O O O O O O O ~ O O O N ~ O O ~  L( 4 4  z -  IJ-m 4 .......................................................................................... 

K o ~ b 0 S t - O d ~ b O R 0 b 6 0 ~ O d f ~ 4 9 R R R O ~ Q ~ Q b ~ 4 j j 4 ~ ~ 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

4 .+r? N R N ad O H  

c 4  4 - 0 4  -4 

0 

VI O . + ~ t - t - - 9 ~ R R r - ~ ~ 4 R 4 ~ O ~ J ~ O ~ Q ~ ~ R ~ O O t - ~ O ~ b ~ d 4 d O  
(3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
(3 
W 

x 

I 4 

2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
IL1 
\ w 4 4 ~ ~ ~ r l d 4 ~ 4 ~ ~ d ~ 4 4 r r l 4 4 4 C C d ~ ~ d 4 4 4 4 . + r r l 4 4 ~ ~ - 4 ~ - 4 ~ - 4  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ua n o  ~n 04 0 0  o r- t- d 5 d.r( c 4 D O  5 3 n -4c 0 4  o o 4- -ra 9 - n R - m  c o 
d~.......*..........................C..... 

-0 3 m  

I 

I 
I 

I 

.. *. ................ z Z???? 
t r) 

0 

z -4m(Uc(r) 

.. 
*) 
...... 
o m  3 ... 
4 

...... 
o = r o  

- 4 - 4  
. . .  ........ w l 4  r-zr . . . .  

N 

0 
-4 
\ 
4 
\ 
C 

0 

I n W d  
0 3 0  :>> 
\ \ \  
0-4 

N LD N 
. . .  

r - r l o m  
03-40 
\ \ \ \  

\ \ \ \  
F 6 R  D 
- N n N  

4 . 4 - 4 - 4  

. . . .  

.... 
m t -  . .  
d 

............ 
r - m d j m -  
d -4 
. . . . . .  .. r- 

d 

.. 
n 
.+ 

.. 
3 

4 

.. 
3 

-4 
0 
\ 
d 

3 
\ 
-4 

4 
3 
\ 
4 
\ 
R 

q 

r- 
3 
\ 

\ 
f 

1 

.......... 
f b R r - 4  ..... .. 0 

4 

0 
4 
\ 
4 
\ 
4 

3 

............ 
nbaO.-Ir) 
4 N  
. I . * . .  

U 
c 

D c- cgr .  D Y L? .I) 9 9 r -  3 m n v 4 r) 3 9 f c M y - 7  f u 'c) .D c) G CY 'u n G c o Y 5 T 
OU.................................. . . . . .  
n= 4 



w w  
Z ~ ~ ~ ~ ~ ~ ~ N O O N O C O O C ~ N N ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ N O O N O O O O  d 4  x -  IAm ................................................................................ 

a o n r ~ - ~ . + a - r o - o ~ p n ~ ~ - m o . + ~ o r ~ - ~ 9 - n 4 m o n  1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c d . 4 4  

0 

v) f n*c.4*-)  S f F - 9  .+-+r l - r -== ff . C f @  dl9 - l t - ~ . - R v r - f z R n R S  a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 4 -4 

- w  * 
Q I ~ ~ ~ n o o o o o o o o n ~ n o ~ ~ o ~ o ~ ~ ~ o o o ~ n ~ o o o ~ o  
0 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

N -  .;t 4 

I 

4 4 

a 

t 

R .. 
In 

J 

.-4 

cu 

'N 

tc 

.. 
a: 

9 

(L 

0 

.4 

n 
-4 .. 
0 

4 

co 
N 

In 

n 
.I 

4 
r- 

9 

n 
!n 

I 

.. 
tn 
r4 

4 

m 
I 

>- 
2 
0 
'9 

, Q  
10 

i 
i 

: I  
I '  
' 1  

. z i  



ul- - ~ ~ ~ o o o o o ~ o o h l o ~ o o o o m o m o ~ a n o ~ m ~ ~ f o o o o o o o ~ o o o  3 cv 
(u 

L i W  x 
2 -  .... .. Q 

lL 

c: 
c 

.. - * 
L L  
In .. 0 .. 

0: 

f 
N 

n 
.. 0000 
n n n 4  
-4 ........ .... 

0 .. 
R 

0 .. 
f 

hl .. 
9 

0 .. 
3 

0 .. 
9 

0 .. 
0 

0 .. 
I-- 

In0 .... 
or- . .  
4 

0 .. 
m 

cv 
4 .. 
\D 

O R  .... 
0 3  . .  
4 

0 .. 
R 

f .. 
4 

4 

0 .. 
3 

N 

0 .. 
0 

0 

.* 
0 

4 

UlN 0 ...... 
4 - 4 3  . . .  

00 .... 
O m  
N 
.. 

0 
4 .. 
f 

00 
4 .... . .  
N O 0  
4 ...... 
a m r -  . . .  , 

I 

0 .. 
9 

d o 0  ...... 
A 4 r -  . . .  

0 I 

VI .on 4 0  O , R  3 3 o I-- -4m o 9 4 o v  +a o mr-  vr- r- 3 \D m m  3 r -3 01 444 o 
(3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .'?? 

i 4 W 

.................... 
c = P + S D R f m m r - m  

r* 4 
. . . . . . . . . .  

t F Z t r n - 4 4 r n C - r - c b r -  

N j J c v 4 - 4 4 - 4 *  
. . . . . . . . . .  

I P R  f s o n  r- 4 f 9. . . . . . . . . . .  
d 4-44 - 4 4  

> 

v) 0 Q O n Q b R t - C P R R O O 4 Q r - R D n m m ~ ~ n G j j j I - - ~ 9 o ' ~ r - r - j ~ f O O R  - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
011: W ~ d ~ - 4 N 4 4 4 r ( d - 4 4 d 4 4 3 * 4 - 4 ~ 4 ~ - 4 d - 4 4 N n ~ - 4 4 4 4 d ~ ~ d - 4 * ~  

w \ v \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \  

> o  d ( U - 4 N  f v 4  r(4-4-44 d4.4 - 4 l x 4 c <  4 - 4 4 - 4 4  4 - 4  - c u d  

a ~ ? j r ) n ~ ~ ~ r t e r ~ a 4 r - r . ~ ~ f r ) d ~ , n  ~ ~ - r - ~ - - + - ~ . + n d t - m m j ~ ~ ~ j  
c 44 4 4 4 4 4 4 4  4 r U  N d - 4  4 - 4  -4-4 N-4 

m .......................................................................................... ........................................ 
- 0  

n 

a 
Z 
.I. 

a 
\ 

0 
4 
\ 
r( 
\ 
9 

N 

Q) 
3 
\ 
4 
\ 
9 

R 

-4 
15 
\ 

\ 
3 

N 

d 

-4 
3 
\ 
-4 
\ 
P 

N 

-4 
3 
\ 
-4 
\ 
u? 

4 

0 
J 
\ 

\ 
r7 

N 

d 

z z z  
\ \ \  

\ \ \  
C P O  

* ,7*  

4e . I  

. . .  

9 
i 3  
\ 

\ n 
3 

d 

r- 
3 
\ 
-4 > 
N 

0 
rt 
\ 
-4 
\ 
0 

Lc) 
3 
\ 
4 
\ 
0' 

-4 

4 4 m o  
uo .33  
\ \ \ \  
44-44 
\ \ \ \  
f 9 r r l c 4  

rn) Q N  
. . I .  

O l c O r r 4 Y f 0  
4.305303-4 
\ \ \ \  \ \  \ \  
dd.I404-43 
\ \ \ \ \ \ \ \  
9 0 3 0 n R n 3  

4 rrl rrlN r y o l  d - 7  
. . . . . . . .  



(rl- ~ p ' O o O 4 O 4 O o O O O O O O o O O O n r r , o s o o o n o o o  a 
i n  hr 

\ 
Y u ;I n 

I O  

d 4  
\ \  

$2 
, 

4 
\ 
0 

e 4  

4 4  
\ \  . .  

4 
\ 
4 

0 
\ 
rT 

I 
4.4 
\ '  \ 
a' 0 

I 

. .  
4 
\ 
0 

4 
\ 
9 

-i 

\ 
M 

4 

\ 
0 

.-k 

\ 
0 

1 
1 

4 
\ 
4 

4 
\ 
4 

M 4  
\ \  
3-4 . .  N 

i 

\ U \ \ \ \ \ \ \ \ \ \  \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \  
U D . .  . . . . . . . . . . . . . . . . . . . . . . . . .  '3. r LL E j 4 m a  Q, b , ~  i'~r R ot- o j r -  Q a o r  o Q P CP 3 o'm 
w o  4 4 A d  
m m  ...................................................................... 

0' . . . . . . . . . . . . . . . . . . . . . . .  0: -I R 9.9 9". 0.". 0.3 c( R o' R 0'0. -I r 4 D O  P- o\ 0 0 3 d 0' 0. 9 

4.4 4 
- u q .  * uIJ-4 4 4 4 4  4 4 4 4  
a 

5 d d 4 4 d C u q d n  . 4 C u 4  0J.d 4 4 N - 4 4 4  4 4  
0 .................................................................... 

a d O d O Q O a C P & t  0 3 4 0 ~ 4 0 F ~ d Q r ) - 4 Q t -  9 O t -  f 9 I ............................. 
b- 44-44 4 4 - 4  d 4 4  4 4  4 - 4  4-l- 

- 0  

...... .......... .I .............................................. 

-l 

t 

a 
9 

..... 

n 
4 .. 
c. 

9 

Y 

r- 
icl .. 

.. 
5 

PJ 

R 

N 

i 



0 -  ~ ~ 0 0 ~ ~ ~ 0 0 0 0 d 0 9 ~ ~ Q 0 0 0 0 0 l n f 5 0  j 0 0 U l 0 0 ~ O ~ N O O ~ N 0 0  

+<  fr) C m  O C  O l V n  C U C  C C U?d C 

0: 0% dn N ( U  .rl N d  4 4 - 4  

>b" C C ' C  .r.S N C  n \c C l n U  h C  3 U IY C C O d  Y Q C  
*? 4 4  <-J 0-4 4 cv 

4 W L  
W W  

3 ~ ~ ~ ~ g o o ~ o o ~ o o o ~ ~ ~ ~ ~ ~ o ~ ~ o n o o c o o o ~ ~ ~ ~ j o o ~ i n n o  d d 4 x -  LLm 4 .......................................................................................... 
p l . j b d * ? o j f  o d f P l R 3  4 ~ O b 0 0 0 ~ 0 f 0 0 ~ 9 ~ 0 ~ - 4 ~ 9 P ~ j b s ~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

a 
w 
t z 
3 
0 
W 

4 4  4 4 N 

j o0-4nR j R r ) U ' f  Q f 3  n 4 0 3  O O P 6 4 d O ~ b D O f  4 9 O F O  j ctR-4 f . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4 d -4 N W 

- w  
b 
4 1 o o 5 0 4 o o ~ ~ o d o o o o R o o 3 o o o o o a o b a o o  

1 " " ' " " " '  0 tL: . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4 

m u  LL I 

_ _ -  . I  _. -- - ~ - ) . . . . . . . . . * " . . . . . . . . . . . . . . . * . . . . . r . r . . . . .  
-4 i5is 

a m  
4 

I 4 

w 
v1 
Z L L  N 4 dN-4 

t b: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R 0 0 0 r- 9r- c 0 4 s t- l- * n 4 n f n ID an  (r a 9. -4 c) n 6 a + f 0 r- 0.m -4 0". 9. 

M d W d d  44 - 4 d  - 4 4 4 4 c v  
C Y  



v)- 5 0 0 0 0 0  0 N/O 0 0 0 0 0 N 0 4: I% rL R 0 N 0 0 0 N O  
rl c H 0: a m  

tZ. 
\ J ~ c r c ~ ~ 0 . c  o o c ~ c ~ n c  c : t r . L h ~ u c  coot 

UJ 0 -  
4 UIA 

W W  
I -  LLm -4 N N 

-4 

l 
I K I A 0 ~ 0 R 0 4 0 0 ~ N 0 0 ~ 0 0 0 O ~ ~ G C D O 9 ~ C  .............................................................. 

(r l9-4-4r4-4*ntHcnoosnLPl-ICnIC G O - i P P - 4  x . . . . . . . . . . . . . . . . . . . . . . . . . .  
k rl 4 * 
0 

Ul - R ~ . + ~ - n ~ s C R f ~ ~ S G ~ n n n . - o o ~  Q t O  
0 . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 - LL' 

t 
a I 0 ~ ~ n ~ ~ ~ ~ o - 4 ~ o ~ o o ~ o o o o ~ - 4 o o o o  . . . . . . . . . . . . . . . . . . . . . . . . . .  

v)[r LL I 

- -. ............................................................... 
or) o Q a o o cn cr r- I- o o I c7 - s 1 4  o o IC a G O  cx -1'r - & J <  . . . . . . . . . . . . . . . . . . . . . . . . . .  

-4 -4- -4.4 -4-4 4-4 i- u w  4 . 4  

0 
a 

ffl 3 - P O  D O P P Q R O ~ ~ O O ~ R R R ~ O f ~ ~ o \ ~ ~  a . . . . . . . . . . . . . . . . . . . . . . . . . .  
IXW m N ~ ~ ~ ~ N N - ~ ~ ~ N R N ~ N N N N - ~ - ~ ~ ~ - ~  

I- ~ r r )  c Q Q r IC 3 R P- R r( R Q 4 Q o, 3 4 o 3 4 F.~P. 

z 
W 
x u  z . . . . . . . . . . . . . . . . . . . . . . .  
t u  

m 
2 Lc -4 4 W n i  r(r(-4.+4r(d - 4 - 4  4-44 .-l -4 

f t I n J l f  
33333 
\ \ \ \ \  

............ 
~ r 4 r - n ~  . . . . . .  

rl 

j 0 i - r - P - t  
3 - 4 3 3 3 3  
\ \ \ \ \ \  
*d-44-4d 
\ \ \ \ \ \  
r ( I C . - i 4 - t 3 3  . . . . . .  

.. .. 
II 
I 
I- o 
V 
CL 
U, 
\ 
Y 
J 
CI 

.......... 
- - iInJ.c)  . . . . .  
4-4 

.. 
r- 
pu 
. 
I 
i3 
\ 
-4 
\ 
7) 

.. 
0 

4 

d 

D 
\ 
-4 
\ 
3 

.. 
0 

.-l 

F 
I;) 

\ 
4 
\ r 

.. 
0 

r( 

r- 
3 
\ 
-4 
\ 
.f 

I. 

9 

4 

m 
u 
\ 
4 
\ 
0. 

.. 
4 

d 

in 
0 
\ 
d 

\ 
P 

.. 
-4 

r4 

-4 
5 
\ 
-4 
\ 
4 

.. 
P 

-4 

t 
u 
\ 
-4 
\ 
Q 

.. 
0 

N 

0 
4 

\ 
-4 
\ 
0 

.... 
0 0  

d 
.. 

- 3  
a 3  
\ \  
4 - 4  
\ \  
3 0  . .  

R r; 

cu .. 
m 

3 

4 

N 

N 

r- 

.. 
rn 

f 

N 

0 

4 

G 

-4 .. 
0' . 

r- 
N 

.4 

R .. 

9 
In 

-4 . 
0. 
f 

.. 
r- 

iu 

3 

c\) 
t 

I 
I 

I 

I 

1 

I 

I 

I 

1 

1 

c3 
Q 
I 
I 

' I  
I 
1 



G -  
C 

t>- 
\ JL- .r r c n Ln c c c 3 n m c c c LT c c c C C  cs. G C  rt 0 c c t c .f c \c c n c LT c c - 

<.-I o r  I? 4 n 
4 U L L  

(LIU r ~ ~ o ~ o ~ o o ~ o c - o ~ c ~ o o o t o n o o o o o o a ~ o o o c ~ ~ ~ o c o o o  4 - -: L L l n  .......................................................................................... 
g m f r r r n n o j  t ~ 9 f n m " 0 6 ~ o o o ~ o r r ~ ~ - r ~ ~ ~ o ~ ~  j0404 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

4 

4 4 

- 
4 -4 4 N 4 - 4  I- 

O 
ul T ) j  d 0 f f ~ ~ ~ ~ ~ o ~ ~ f ~ ~ 0 ~ Q O f ~ ~ 4 n O ~ R ~ Q ~ o ~ n ~ n o ~ O  
(3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
13 
W 

4 4 4 4  

~ 0 4 4 0 * 0 b 0 0 0 0 0 - 4 0 4 ~ ~ 0 0  3 0 0 0 d d 6 0 o n 0 0 0 r - 0 0 0 0 0 0  5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4 

W O  4 4 4 4  

nrl) .......................................................................................... 

u \ .J N C\I tutu N N Q r J  N w PI n' CJ N w "J ?I t\l ni u NN PJ v N N 'v N n) fi u N w -d Y NN hl NN 
J -  ~ ~ ~ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ ~ ~ ~ ~ \ ~ ~ ~ ~ \ \ ~ ~ \ ~ \ ~ ~ ~ \ \ ~ ~  

w LT rl P R 3 m a  3 6 r- m s .rt r o n  o u r- 3 9.0 or- n CP Q o o o -+ a a r I- 3 r )  o mu' +D.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
p 3  R N f h l - 4 n - c m  4 4 m  R 4ln f 9 Ln U f  N R  -7 rf 4 N  4 9 nJr- f N N f 01 'u mnJ -vl .......................................................................................... 



Ln- ~ D o 9 0 n 0 0 0 0 0 N n O C 0 0 0 0 f o n o o o ~ o o o o o ~ 4 ~ d o o o ~ o ~ o  r( 

I c i L A O N 0 0 ~ 0 0 0 0 0 0 0 n 0 0 0 0 a N o o o o a o ~ o o o - J m o o N N ~ o o o o  r( .-4 (u 
z -  .......................................................................................... ( L V )  

a u m m -  n rfl 4 + *  
\ 

W W  

-I VIC c r, c c c c n r 3 r i  c vi c c ni c c n' r, c c c o c t J c L CL c c o c c c a c 4 c c 
4 - -4 O b ,  ru4n .-4 

u u LL, 

a ~ ~ ~ . J . - ( R ~ O ~ - R Q ~ - Q ~ R ~ O O O ~ - ~ ~ ~ O ~ Q R R - ~ ~ Q ~ Q ~ ~ O . - ~ ~  
T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I O O ~ O ~ - - ~ ~ ~ ) O ~ - ~ O ~ ~ R C ~ R Q O O ~ ~ ~ O O O G ~ ~ G O O ~ O ~ ~ ~ O ~ O  

84 

(n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I 

LL I 

\ w 4 4 - . - ( 4 - 4 - 4 4 - - 4 4 - - - t - 4 - - 4 ~ ~ d - - - t - 4 4 4 4 4 ~ 4 - ~ . - ( 4 . + 4 ~ ~ d ~  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- 3 . . . . . . . . . . . . . . . * .  ...................... 
I O  
vcn 

V f .4 4 j 4 4 f 0 d .4 .r( rc) J 4 -4 G G! 4 .-, 0 R 0 4 CI c3 .4 0 -1 c. C 4 G H 4 4 7) 0 7) 

i 

- m3, .......................................................................................... 
u AI- t- J Q r- R o o 0' Q 3 o r. o c c - m r- 0' r 0' f a D .D 7) a. 9 z) O. r4 Q t- 4 t- o o 9 f 
W Q . . . . . , . . . . . .  ........................... u w  -44 4 4 4.4 N 4 4  -4 d 4  

.......................................................................................... 
a t o  o o m r 3 c  &a a L P-I .-4m 9 -0. n - 0 - r - 3  t 0.0. "RP-  094 t n o  ab R O \ O  
f . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c - - 4 S - i - 4 N . 4  " d N d + - + ( u  4 r l w  .+4 N N  4 N ( U 4 4 -  

- 0  



a- I 0 r ) O O L O  N 
a C E  

F-F 
\ -bU-n"ccc rr) 

U J  o u  4 
u WLL 

WLU 
I c k o 0 9 m  n 

E -  L L 7  

0: r - 4 0 9  n I . . . . .  
c 
0 

Ln 3 3 4 n  n J 
CI) 0 0 . . . . .  
0 

.................... 

u = - w  

mz- e c a  

U 
Cr-l 

? ..... 

1 
7 
3 

0r.00-l00000000-40000000 'T, . . . . . . . . . . . . . . . . . . . . .  
c. 
LL 

W O  
m m  

w a  - - - u w  " 4 4-44 44" 

.................................................... 
-9010 o p o o o r  r r - j m o v a  LL-Ir-4"?. . . . . . . . . . . . . . . . .  

d 

9 t PC j 0 P- rS '3 0 j 0 f 4 b 43 R d P l  a 0 ..................... 
m 

t- 
y . . . . . . . . . . . . . . . . . . .  
ll. 4 N - i  - 4 N "  

H N C U  + ~ - J ( V  3 4  ~ R H N N N  CY ~ ) N N C J N N  

3 - 3 3 P- o a Q n n Q o 6 R o R Q m Q < r. 
4 



J 
0 
0 
I " m 
(3 

Y 

W' 
I c 
c- 
Ln 

I. 
0' 

z, 

U 
a 

n w e z 
3 
0 
L' 

e 

f 
4 

Y 

I I 

'A 

, 
hl 

'el 
8 1 .. 
i9 

t 

" 

.A . 
:2 

'I- 
t 

I .. 
0: 

m 
'R 
. 

.4 

4 

ul 
4 .. 
.4 . 
,.4 

4 
tu 

,tu 

'n 
. 

6 I .. 

' 9 4  " 
4 

i l l  
In 
I Q  

I , I 
.. 
:$  

:a 

9 

9 

" 
, .- 
!? 
1 

n . 
4 . 
tu . 
9 

9 
.. 
t- . 

'r- "'4 0 0 0 A . ., . 7 .  .I. 
I" : I 

i 

i 
I 
j 

I 

I 

! 

! 

I 

I 
I 
1 
t 

"tu 
\ \  
Q. -4 .. 
.4. N 
\ \  

" 
AI-  

<? 
.... 
t .  

I 

I 

, 
6 
I I 

, 
I I 

I 
I 
I 
1 
I 0 

I, 

_. ............. ..:.. 
0 a m 

e 
(z 
I L  

R m O n R I m  ....... 
R R cu tu, R a; w-4 

I 
0' 
W 

7 
0 
Li 

2 

3 
..... * 

I 

. 
>oL( ' t u d 4 n J "  

a + r - m o ? d o  
In ........................ 

I I -  E d -12; 

-_ 
.i ....................... 

a moor-yo'y .... 4 
- %  i 

= " .4 tutu." I 

al I: 1; 

I .. 

tu 
tu 

Lo 

N 
9 

4 . 

.. 
(0 

f 
. 

:I 
i 
4 

W 

2 
I 

i - - .  

I I j  



-; 

N 

Fl 

t .. 
Y 

4 

d 

? 

? 

9 
.. 
t 
n 

0 

. 
d 

n . 
d .. 
0 

..I 

9 
OI 

W 

el .. 

OI 
QI 

cn 
d 
J 

.. 
:J 

.7 

f 

l 

I 4 1  

L l W  - -  
I a ~ C V 0 0 0 0 0 0 0 ~ 0 0 c v C ~ 0 C ~ c u t R C O O  4 z ...................................................... 

b @ f 0 0.4 f 0 9 R 9 9 4  9 e t 6 9 6 .4 0 n a, 9 g ..................... - LLVI (v 

.4 d . 4  4 d t c c  
0 

m n ~ ~ 0 6 ~ 0 ~ 9 ~ c o b n ~ n o c c ~ ~ l n ~ ~  
(3 ....................... 
c9 d - L' 

F a 5 ~ ~ o o o o ~ o o o ~ o a ~ c t ~ o ~ c t ~ o n o  

. 4 d  

....................... 
O U  

W K  IL 

0 0  
bv, 

.4 

..... 
In* 

4 
0 0  

H C  
W 

3ll 

I 

I 

! 



: I  I 

m - f n o n a o:o o'cv o o 0'0 0'0 o c) o o o m r( o o o c z a m  , , (u 

42 0 -  
OIL w w  

Z K ~ ~ ~ 0 ~ 4 ~ 0 0 0 0 R 0 4 0 I n ~ d ~ , 0 4 0 0 ~ 0 ~ ~ 0 0 ~ 0 0 0 0 4 0 0 ~ ~ ~ ~ ~  4 4  b ( u  d 

-4 

..... 

I : ,  1 I 1 

u 
rl) 
\ 
Y 

a 

E1 
rs 

4 
3 
\ 
d 
\ 
p: 

r- 
3 
\ 
d 
\ 
4 

f 

0 
d 
\ 
r( 

\ 
9 

4 

4 
0 
\ 
-4 
\ 
0 . 

-4 
\ 
4 
\ 
0 

cu 

f -  
3 
\ 
r )  

\ n 
n 
. 



I? .- 
U 
x 
W 
X 
I- 

+ 
v) 

I 
V 

H 
a 

P w 

3 
0 
V 

!E 

4 
4 

W 

U 
' 3 

.... 
w a J .  
+3 
4 0 N  

(u 

n .. 

vl- Z 0 0 N 0 s t 0 0 n 0 c u 0 0 0 0 0 4 0 0 N a ~ o o o ~ o  K Sffi (u 

U d  0 -  nJ 

I- L w l  e J 4  r ( d  mnJ 

'< J ~ ~ C ~ C c C C ~ O J ~ ~ C O C ~ O C O ~ ~ C C ~ - G  

L W  

............................................................ 
a U L L  

I ~ ~ ~ R o 0 9 0 0 0 N l n N O O O C m o o o ~ o o ~ ~ o  

t 94  3 m c t o  4 0 9  a c ( m a r -  4 . t ~  t n  r- o ~ M . ; s ,  a ..................... 
I- 
O 

44 4 

VI R r - O n R ~ 9 9 - 4 0 t - t R d d O o n b r - ~ j 4 4  
J 

0 
0 

a 4 4 - 4  
0 
I w - ld 
w >  

......................... 
d I ~ n 0 4 0 4 0 6 0 f 0 n J 0 d 4 0 0 0 0 0 0 0 0 0  w 0 2 ......................... - 4 

L 

u m a  IA 

H 
PI 
I 
V 

............................................................ 
a A 0 t 17.6 o 4n d o  9 m o  j ? ? O ~ P ~  ?3 :y f. $3:  * - W < . . . . . . . . . . . . .  * v w 4 ,  44 4 c c 4 c u - 4 r l  4 4  rl 

a 



4 ' i  

, ( u  

I 
CI l r l  

I 
I 

t VI- s Q 0 0 0 0 0 ~ t 0 4 0 R 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 ~ R ~ 0 0 0 0 0 0 0 * 0  
cc w a d  

J 
0 
0 

m 
a 
2 

Y 

w I c 
c 
m 

3 

CI 

c.. a. I; u 

! 

W 
l9 4 



IJI- ~ ~ ~ o ~ o o ~ ~ ~ ~ n o ~ o o ~ o o o o s o n o o o o m ~ o o r - o o o o o o o o o  d 4 P l  
rl 4 c u r l  0 c 3 Q  .d 

b* 
\ A ul 0 c c c cli c w (u c c r? n! 0 c 3 IT 0 e c eo R a 0 &'C. c J e, c v: m c c 0 c c P c c U J  o r  4 N s 
d V L  ' 

w l r  I a ~ o o ~ j t o ~ n o o m o m o o o m o ~ o m  o ~ o o ~ o o o o o ~ n o o o ~ ~ o ~  cu cu R N z -  ILIJIV) (UN .......................................................................................... 
E T ........................ ....... P- 9 d 9 n 0 4 f. 3 6 r- n 4 9 s n 0 f 9 on. d d 3 s r-. Pl. \ 2 9 3 R n f b 9 0 9 

4 - 4  d -4 t r l  
0 

Lq a 
& 
W 

o o n o ~ n + ~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  O O . d R j  O d  0 3 3  d o ?  P - ~ ~ ~ 6 ~ t R o g 0 9 ~ 4 & r l 0 6 0 4  
4 4  d 4 4 

O O ~ ~ ~ O O ~ O O ~ O O O O ~ ~ Q ~ ~ ~  j o o o o c l ~ o o ~ o o c l o o ~ ~ ~ +  & ........................................ 
4 H 

N 
a m  .......................................................................................... 
K - I j + R 0 9 0 R c l ~ b ~ c l n 0 9 C n r - j e 4  Q c f 9 R P - 0  4 0 4 P O + l ' l n n O P l O +  W U . . . . . ' . . .  ............................... 

_.  .......................................................................................... 
rt rc o 6 01 4 sa 4 0 o j nn c) t 9 a 4 n 9 0  o j .n t ~ r -  4.0 n m4.0 s e f 3 r-. ..................................... 

4 4-4 E d d  4 4 -  N d 4 4 4 4 4  N d d  cu N 
- 0  

IC 
0 
\ 
rl 
\ 
f 

n . 

0 
Q 



' 

0 

cu 

0 .. 
4 

4 . 
0 
0 

I , 
ci 2 

-I 
\ 
0 

0, 

2 

0: 

r? 

.. 

O R ~ 0 0 0 0  0 4 0 0  
I r .  N t l  

- . m o c v o 9 o o o o o o  
.(u r( cu 

4 9 4 @ 4 n + o m R P I t  
........................ .... r . . . . . . .  

4 4  

t I C 4 i t  m 4 t  t o o r ( -  ............ 
O O j R O  0 4 4 0 4  Yi . 9 0 .  . . 0 .  

! 

V 
K m 
\ 
Y 
1 
I: 
U 

e 4  
33 
\ \  
4-I 
\ \  

4-3 
9.9 

4 
0 
\ 
4 
\ 

cu 
? 

4 
0 
\ 
1 
\ 
0 

n 
. 
4 
3 
\ 
4 
\ 

(u 
? 

0 
4 
\ 
4 
\ 



m- I G ~ l n n N ( v o 0 N 0 0 0 N 0 0 0 0 t N R O O O O d O O o O O o O O O O O o m o o o O  n r( e (sal& 
b *  
\ 

u.J 0 -  e UL uu 
Lrv) 

p: 

J L r C * 7 H C  c c c C G C  c IC: c c 0 c - -0  ~ ~ I n c c q c c  c c e ~ o 4 o c * o o o c  I 

5: ............................................................................ e;.. ........ 
c c  

(u 

i a k  o r ) w  oo o ooo o o (u o o n  o b o  fi o m  r')ocvoo o ooos oo a 0 doaio o o 

t n n 0 4n 9 r- 9 d 0 t -4 @ 0 n n n 0 -4 R d0I n t 4 d 0 0 -4 d 0 j R p b d 0I r ....................................... 0: to 
d d d 

! 
v) a 
0 -4 
W 

0 4 rl a n  4 o, d 4 d 0 d 9 O f  n n o, s crn d R  0 d j  j 0 0  f n0I sn 0 9  * O R  n 4 ....................... ................ 
d i" 5 R 0 - 4 0 0 n d 3 0 ~ 0 0 0 4 ~ 0 0 ~ O d o ~ s  P l o o o o v Y o o d o R o - - i o o 4 m  ....................... ?......e*......... 

Y 

I 
IA 

I '  I 

1 * a 
0 

K 
m 
a w  a 
W ln 
I O  

2 
l-u > 

W 
VI 

o a  
- 

I ................................ .* .......................................................... 
a . J 6 ~ ~ ? 3 4 ? 3 ? 9 4 " ' 1 ~ 5 ? ~ ~ ~ T ~ 5 o ~ ? ~ ~ ~ ~ ~ ? ~ I ? I ? ~ 3 t ~ t ~  
v w  - 4 4 4 4 4  C u d d  W U  . . ? . . t 4 d r c  r ld d C u 4  d - 4  

i 

0- 
M 
UY 



n 

n 

Z t  .. 
,m 

t . 
4 . 
? 

'(u 
I .  

: 4  

.. 
0 

rl 
. 
? 

? 

cU 

? 

9 

rl .. 

t 
(u 

0: 
N .. 

0 
b 

4 

t 
rc) 

.. 
s 
d 

t 

w 

I 
1 

, 

w w  I u l L ; t o 0 o 0 0 c u 0 ~ 0 0 0 C c u c u 0 0 b o m o o o d o  
4 -4N f I -  

. . . . . . . . . . . . . . . . . . . . .  e ? .  

z- ............................................................... LLm 
9 4 4 an 4 f ab f d f n .4 9 n n 0 m. b n d n 0 Q\ 

m R 9 0 b c l 0 r l 4 r l 4 0 P 0 9 r l 0 R 0 9 9 ~ 0 0 ~ c l  
(3 ......................... 

a 0 f0444'0.40n0n00n000:0040004 

rl4 
I 

4 4  c c l  4 o j  

4 .4 (3 
- w  I > 

.' : 1 l 0 2 .  * . . . . . i . . * . . . . . . . .  
I i I m a  LL ! 

J 
0 
0 

ln 
3 

w 
I c 
t- 
m 
U 
I 
V 

w 

n 
W 
t z 
3 
0 u 
9 + 

............................ 

0 
-4 

w 
3 
4 

W 
'3 
? 



m- ~ a ~ ~ ~ ~ ~ ~ o o o o a r - o o o o o o w o o o n o o m ~ o o o o ~ o o o o o o ~ w ~  3 ! c l  
Ir e l m  cs - -  
\ 

U J  o w  
u UIA 

W W  

-JkR cl o c c c .E c c 0 e c E c1 CI c 4 C 0 C C C C O C  f- C \ L :  c c 0 or) c a (r ~ . r  a c -4s + 
d d d 

~ ~ 0 o 6 0 0 a o 0 ~ 0 0 o d 0 0 ~ O ~ o u ~ o r ( o o ~ c u n o o o o o 9 ~ N o o ~ o r -  

r-. < 90 o o 01 I-. no? n r .................... 9 . 0 . .  ......... 
7 5  ............................................................................................ I A u l  d cu 4 - 4  * d  

0: 
c 4 
0 ! 

4 3 Q cl r- s r- o 9 0 4  n n I- n s n Q n o  r( t VI t Q 

I 4 4 d r - 4  

d -4-4 

I - W  
t 
U ~ o O n O 4 c ) d O  0 9 0  0 0  do 0 0 o O t  4 0 0 0 0 4 d  4 c r R O O o  0 4 ' 0 4 o d O  .................................. .I . 0 . 0  

I 
a z  

w a  LL 

a m  I ! 

0 
h '  



! 

i 
i 
! 

I 
i 
i 
t 
1 
I 

I 

I 

I 

1 

j 

j 
t 
t 

i 

I 
I 

VI- I D 0 0  a o m  (u ** 
\ A m c o  

UJ 0 -  Q 
4 VLA 

a k o o  z-; LAm .............. 
: E  a 3'. 
I O  

j m d m  w * *  
(3 

-0 w 

-0 I i I J 
0 
0 
I 
V m 

j ( 3  

E 
Y 

w 
t- 

a l -  a 
n 

I 
V 

:I 

a 

0 w 
I- 
2 
2 
0 
V 

Ql 
9 

.J.. .......... 
0:m 9 s  
-i--- -1 I 

1 -cm 

I 
I c RQ 

a l  3 FP- 

0 

9 ... .... ...... 
cn-4 

ocucio 3 00 ... 
? 

OYO 



d I c 
c 
vl 
w 

. a )  
9 

I 
I 
3 

Ui - 
e* 
I d  0 -  u UII. 
Id LL' 

Z K I A 9 0 0 0 0 0 9 W f l d C 0 0 0 0 0 O 0 O O O O O R O C O O C C O ~ O O O W ~ ~ ~ ~ O  d d  nl - IAVI 

f. O d  0 N 0 0 0 0 0 0 N 0 0 0 Ln rc) 0 0 0 (v Q10 0 0 0 0 b 0 C 0 0 0 0 0 0  0 0 N C F G  n 4 d ( Y  d d a a m  
\ - J ~ ~ ~ ~ ~ O N C C ~ C O F C  c c c  G C  a t  a c n e  r t r c  = c  o c * 1 c  e c c  C C W  j p w c :  R N d m 

4 z... ....................................................................................... 
Q 0 6 9 ~ S 6 r - 0 n t 6 m 6 6 r - ~ J 9 r - H o ~ r - ~ ~ o ~ a ~ 9 o F o r l o 9 ~ o j 9 Q ,  ......................................... 
f 
b d 4 - 4  -4 d d  d r( d rl 

0 

> 
4 x d n o R o o o o ~ ~ d r ) 6 n o o o - 4 o - l 9 d o d o o ~ o o ~ o 4 o r l R o o o o d ~  p ......................................... 

I 
d -4 

. .  ! 

I (u 1 i 

M 
3- 
tt3 - 
.-.I 

0 
0 



I ' I  I 

I 
I 

I 

i 
I 

i 

1 I 
I 

, 

I 
I I 

; 

i 
I 

i 
6 i  

i 
i 
I 
! 

1 

i 

i 

! ! 

i 

! 
! 
i 

i 
I 
! 

i 

d 

(u 
U A  0 -  , I u vu. w w  

I aLLooo - LLa tl .............. 
W W  
I a LL o o m m o 0'0 4.0 o o 0'0 (v o o t cu c o o o m  

rl d 

..... .. ........... 
4 c u  4 

n 

u) 
.. 

A 
0 
0 

V m 
(I z 
Y 

w 
I 
I- 

c m 

I 
V 

r 

c. 

c( 

a 

0 w 
I- 
2 
3 
0 
V 

al 
Q 

3 

W 
i') 
-E 

: *  
I 

4 

! 
4 44 d 
\ \ \ \  
4 4n n .... 

4.444 
\ \ \ \  r n no  .... 

tu e n  
4.g 
W ' Z  

:- I> a 
W m 

.. 6 . 0 . .  

44 44  
\ \ \ \  
t 0 00 .... 

c 
4 
. 
.. 
CD . 

p: 
(u 

D 

N .. 
I 

ri) 

m 
t 

.. 



A 
0 
0 
I 
V 
v? 

5? 
I- 
C( 

Y 

W 
I e 
t 
ln 

I 
V 

C( 

a 

I 
i 
1 
, 
I 
I 

1 

ig  
t 
)Z 
'3 
- 0  
l U  
n 

' G  
! 
I 

r- 

Lu 

4 

i 

vl- ~ ~ o o o o n o o o ~ o o ( v d o o o o 9 o ~ o o o o o a d ( u o o o o o o o o o o o o  
LI: o m  e (v 

*A 0 -  9 
< Jlno 0 C 0 F7'0 C C - 0  C. C C C LT CW C,CV C'C 0 C C C  0 C 9 n C C  0 NCI C G t C t U l  C 

9 VLL w w  
f l Y ~ t 0 o 0 m P 0 0 0 N O o C C O o 0 t o 9 a o o o t m o ~ ~ o m o o a o a o o o o  

p sosnr- t t  a m 0  9 6 s  a4r-n ~ ~ ~ ~ ~ ~ ~ ~ s ~ ~ j ~ 9 a ~ n ~ ~ ~ a ~ 1 - ~ ~ ~ t ~ ~ a . ? ~ o .  
d 4 ....................................................................................... LLm 4 

0: T .................. 
t 
0 

* < I s 0 0 r ) 0 0 0 0 r ( 0 o 0 0 o o O c t O 4 d m o o o d o n o o o o d d o o o o 4 o d  
0 2 ........................................ 

I 
V: K LL 

w 2  r.8 
w dln 

4 
. .  50'44 4 - 4 4  4 - 4  r) r)(u @ 4 - 4  r) 4 4 - 4  

ln .......................................................................................... 
5 2 ~ ? 9 ~ 9 9 5 ~ ? 4 9 9 ? ~ 4 4 3 3 4 ~ ~ ? ~ ~ 4 ~ ~ ? ~ ? ~ 6 ~ ~ ~ ~ ~ ? ~  t 4 4 4CtN d r l -4  d 4 4 r ( d d - 4  

- 0  
r l l r  

U 
no 

W = c  

d 
0 

\ 
: 
n 

4 3  
0 3  
\ \  

0 
4 > 
\ 
t 

4 
J 
\ 
0 
\ 
t 
e 

In 
0 
\ 
4 
\ 
9 

0 
4 
\ 
4 
\ 
a . 

F 
U 
\ 
4 
\ 
0 

I 



m- z O O t u m O n r r ) 0 0 t u 0 R 4 0 0 ~ 0 m 0 o r r ) o o o o o  
0: ea! r( - 4  

b-> 
\ c c c c. 0 P 

U A  0 -  
a UL 

L W  

5 -  LLm d r l  

4Ln c LT, c c c) 0 5 .d h'c f 0.c d rc c 0 c c 
r) i 

1 I a ~ J t u o ~ ~ r l o r r ) ~ o ~ N o o J o ~ o ~ +  oooorc 

4 4 4  r( 

! 
m 
(3 ...... 
( I '  4 4  

t 9 Rr) .d 9 z? 9 y ". rr) 9 m m 9 t't rc f 0 0 4 0 r( 

* 
a 
n 

n 
Q 
W 

m 
(I 

> 
w m 

E 
a 

- 
w e 4  \u\\ 

lL(L00 
w 3  
hlOrl .4  
rnm .............. - IAlU 

..... 

,4 
\ 
0 . 
4 
\ 
R 

rld0rlrl 
\ \ \ \ \  
- 0 0 4 4  
*..e. 

..... 

.............................................. . .  . . . . . . . . . .  Q 3 d T  : : y y \ Y  :Ftf' t r r )  Or- O O \ m \ O  

4 clN4 4 4  4.44 4 4 4  44 

C ~ . . . . . . . . . . . . . . . . . . . . . . . . .  

I n  u ~ l r ) ~ u ~ r r ) + c u - ~  - 4 n 4 n n r u n - 1 4 ~ 4 3 ~ , n  cu ............................................................ 

(u 

m 

(u .. 
Y 

rc) . 
-4 . 
I 

'u. 

3 .. 
0 

4 
0 

(u 

aD 

-4 

-4 .. 
0 

r) 

m 
cy 
. 
9 

ol 
. 
.. 

0 
Ln 

0: 
r- 
t 

.. 
r- 
d 
. 
? 
N 

! 

I 
I 

1 
I 
I 
i 

i 

i 

I 

, 

I ,  I 

i 

I 

I 
i 

i 

! 

i 



P 

c 

VI- I C 0 0 0  
K 

U 

\I 

.. 
n 

VI . 
4 

(u 

No : 

! 

'd. 

? 

9 

.. 

n 

Y 
4 .. 
Q . 

9 
(u 

'0. 
r) .. 

0 
@ ,  

4 

3 

9 .  

.. 
0 :  

0 .  

m 
.4 

b 
i 

J W  z a ~ o o o o o o o o o o  ,.w 
i- bul 
I ~ I L O ~ O  

a 4nn 

0 

............... ... E 

I E -  ............................ LVI 

e ~ d 0 0 0 4 b 4 0 0 0  

E ........... 
,. 

I 
1 

i 
I 

i I 
I 
! j 
! 
1 
I 
i 
I 

I 
! 

! 

! 

I 

I 

i 

! 

I 

0 
J 
0 
0 
I 
0 m 

VI Or-n 
(3 0 . .  

o 
- w  c w  ~ * u I 0 0 0 0 0  0 0 0 0  .... .?I.... 

I 

W 
v) I- m 4 n  sg E w . .  

C U  a w 
l- z 
3 
0 
V 

0 4 

! 

i 

v) .............................. 
= '1: ?93?'1'1194': 
t- (u 4.4 

- 0  
VI* U 
oa 
- a  W 

=3n 

,3 VI n 
w 3  V 

A- 

I 

\WcU(ucU 

l-3 
U 3 U l 7 ) V I  
Iv) 

Jo- au\\\ w a 0 o - c  

................ 
! 

d 

r 
6 q 

., .. 

! 
I 

I :  
* !  

I 

I 
I 
I 
I 
I 
1 
a 
I 
I 
t 
I 
I I 

I I 

n 
-4 

W 
(3 
U 

0. 
P 

I 
I 

I 



J 

I u m 

:0 0 

9 
Y 

13 
3 ji 

1 

i 
I 

0 
Id 
6- z 
3 
0 
0 

n 
t 

I 

t 

i 
N 

* W  
' 1 3  

4 

i a  
I i 
I 
I 
I 

I 

I '  

I !  

0 9 0 0 0;o 

c 0 0  I ;  0 010 
{ I  

0 0 0:o 03(u 
8 8- 

n01 ai9 04  
............. ....... 

4 

o c r 4 d Q O  ...... 
-4 

0 0 0 0 0 0  ...... 

I 
O O d N  

'd 

c 19 ,IO 
! 
I 

oso 0 0 ........ 
? ? ? ?  

d 

' I  
0'0 0 0 . ..'. 

I :  
I 

4 0 t 0 0.0 R,  00 

o c  c (ucu 

o t o o o o ( u n  
d d  ................ 9 " q d c n < R r ;  . . .  9, 

d 

o r o o c ( , d n o  ........ 

- t R d O R O O  
4 

c 0 c c n ;I c. n 
ooooIno(u 
d .............. . . . . . .  
dd 4 

ORnORgO 

n o d 0 0 4 0  ....... 

0 
4 

t 

In 

0 
.. 

4 

R . 
d 
\ 
t . 
4 
\ n 

9 



J 
0 
0 
I 
V 
VI 

9 
L 
U 
0 

4 
3 
P, 

a w 
7 
z, 

"4: ~ i L n o m n 0 o o 0 0 o a J 9 C O 7 1 o ~ 0 o ~ o o o d n * o o a o * d m o o o o  r( 4 r( - d d-l 5 5: ................................................................................ 
g ~ ~ ~ o ~ o ~ o ~ o ~ o ~ n ~ ~ ~ ~ o o m ~ - l e n c - ~ ~ ~ o ~ n ~ - ~ ~ o ~  ..................................... 
L - .  
I- 
O 

d d  
d 4 dd 

d 

n 

71 .. 
'". 

m 

4 

cv . 
n . 

'0. 

'= 
.. 
0 

n 
. 

'0. 

n 
0 
d .. 
Q 

0 

9 
(u 

d 

r) 
. 
.. 

I- a 

? 
9 'a 

.. 
9, 

? 
f 

d 



c 

J > > 
J 

3 

3 
J 
3 
U 
L 

n 

5 

n 

n w 

3 
0 
V 

IC 
IC 

s 

! 

I 

w a  
b a, 

w. 

.......... .A ...................... .................... 
R . . . .  %r- 01 0 a- 4: r-\<$ arr?s".:f-t~ 43".".3%? 

oru , 4 4 4  7 - 4  d 4-44 



_ -  
w $  q ~ o o o o a o m c u ~ o o o n o o o d o a o o o m o c o a N o  d N 
x -  .................................................................... I L L 0  

3.4- ' I C '  r )  0 7 d 0 t 3 n n d % 0 0 0 * \or- P- 3 0 f rc 4 ...................... * _ _ _ . .  
-4 4 d 4 c cu 

0 
m ~ ~ g P - n t ~ n b o O o f - 4 0 0 " 0 ~ n o 6 ~ c F P - o 4 o d  a ............................. rl 

rl -4 a d  
- w  * a I ~ o o o ~ o o o o o o o o o o ~ ~ o n o m o o o ~ o o o t  
0 UJ ............................. 

tnQ LL 

! I 

rl 

mrn .................................................................... 
~ A ~ 9 ~ t ~ 0 9 6 9 d o 9 C ' n d ~ 4 o ~ d 6 o \ ~ 9 6 o ~ o \ o  

c ua. ............................ * vu4  d 4 4 4-44 9 - 4 4 4  -4 4 4 - 4  

U 
0 

Ul C3 9 ~ ' 3 Q + d O I - + 0 - 4 m ! F 6 r - 0 6 ~ 6  C F t O O d - I 9 Y ) 3 m 3  x 0: ............................. 
CLW ffi d r c c u * ( Y r ) r l  bn-4nncuRdNN-4cuRNCUbf4cu-4~ 

n 

c) 

d .. 
1 

s . 
4 

? 

aY 
cu 

d) 

. 

9 
N 

d 

c) .. 

.. 
r- 
-1 
. 
? 



C 9 C Cn 6.a C 0 C 
4 

.... 

(I 
( 3 . 4  - w  

1 4  

t ,  
8 1  

! 

VIP: IL ' I  

\ 
24 
V 

I 
V 

\ 
Y 

0 

w 

a 
o. 

\ 
L L  w 
W 

E w 
V 

P 

m .. 

a m 

a l- 

LL 

4, 
\ 
0 

I 

4 

4 
\ . 
4 
\ n . 
4 .. 
3 

3 

N 
0 

Q: 

0 . 0  

4 4 32 
i .......... 

o t c ( 9 ' t  ... 4. 

Ir 
0 
\ 
4 
\ 
t 
-I 
. 
C' 
3 : 
2; . 
ru 

0 
4 
\ 
4 
\ 
0 

n 

Q 
3 
\ 
4 
\ 
t 

cu 
. 
4 
0 
\ 
4 
\ 
E- 



m -  I o o o o c o o o o o  o d o o m  

\ J W C C C N O C C C C ~ C C C C  

(u 

O H  -4 

c W a Y  +-* 
a=i UlL -~ 
L U  I K L O O O O ' ~ O O O O N ~ O O ~  I 4 d x -  Lul ...................................... .............. 0 4 o o m t r - R S  O r n R d 9  

I- 
O 

y, O d r - m n 0 9 w f d b 9 b f  
(3 .............. 
0 -4 

u I o 4 o o m o o o o o o o o o  
- I d  * 
0 2 .............. 

mn(L LL 

vv) 

...................................... 
p: Jon r- r- 9 CF d d 6 d Po". r-. 
W U . . . . . . . . . .  

6J d * V W 4 - C  

0 
VI r) C O R 6 9 9 0 9 m d b d b d  

Q: 0: .............. 
tYw (c c u ( v * ~ e J S C F  dncV(u6Jn 

V 
C ul 
\ 
Y 
-I 
U - 

0 
E a 
Q: 
iz1 
L 

0 
4 

2; 
\ 
C 

Y 
. 

N 

(u 

n .. * 
In 

0 . 
.I( . 
2 

6 

.. 
'0, 

r- 
(u 

a 

. 

4 
d .. 
Q: . 

d 

N 

P) 

v .. 

n 
b 

t 
t In 

.. 
"l 

--l 
. 

3. 
-7 

J 
0 
0 
I 
V 
ln 

$ 

2 

U 

0 
J 

0 
v) 

O 
W c z 
3 
0 
v 
cu 
(0 

3 
-I 

W 
.I) 
3 

w w  ~lL000000000~00 E 5  I L v )  4 

0 4 4 0 9 @ n 0 d d 9 @* g .......... 
Vl 69*0~4CFfnon90 

a 3i ............ 

d .................................. 
t 4 d 

0 

(3 . . . . . . . . . . .  
(3 d 4 

- w  
r 

O O O O * O O O O O O O  

H 
UlQ IL 

0 
K w 
\ 
Y 
J 
.14 
-r 
L 



I I 

Uln ~ 0 0 ~ 0 0 0 0 0 ~ ( u ~ 0 0 0 0 9 ~ 0 ~ 0 ~ ~ 0 0 0  
K GID 

I-* I 
\ J U l - , O C V I O C  O G G S C I O C  C C O O G C :  nCR( \ I  

U J  0 -  c u 9 - 4  
4 V L  

W W  
I- LIn 9-4 9-4 .......................................................... ........................ 
I & l A n 0 0 o 0 c u 0 9 0 l n 0 0 0 N O O O N o o o o o ~  

a ~ 0 ~ 9 o t ~ 0 9 o n 9 ~ ~ + ~ 0 + ~ ~ 9 - 4 n o n  
E N  4 -4 4 - 4  

(3 In 9 0 R o t - O n 6 ~ O R S ~ ~ ~ ~ f O R 0 0 ~ ~ 9 ~  

I o  ..................... 
(3 4 4 4 9 - 4  

- w  * 
4 I 0 0 0 0 0 0 0 4 0 R 0 0 - @ 0 0 0 0 0 9 - 4 0 R 0 0 0  

.Ul& L i 

5'5 
t. , o  

> 
O K  W - 4  w \ v \  - w 3 .  

w o 4  
* a t  

In -. ............ 
K n  
I .  
b- 

- 0  

t - m  
4 1 9  
t 

4 9 - 4  

$2 VI ,u 
ALL ............ 

W 

K 
n 
=! 
* 
3 
3 
3 

0 

C 

Q .. 
'5 

4 

0 

0 

P 

Q: 

9 
.. 

t 

cu 
. 
4 

t 
d .. 
0 . 

0 

t 
. 

9 
.4 .. 

d 
9 

In 
R 
m 
. 

.. 
? 
q 
a: 

4 
? 

I 

t 

I 

I 

i 
i 
I 

I 

! 
I 
! 

I 
I 

I 

i I 

I >o'-ccuct4 4 4 c u  ( u - 4 4 c u c u - 4 4 4  c ( t c c ( U 9 - 4 d  
In ........................................................... 

4 V l O 0 O O t F O I @ O 9 - 4 n t  t R j R Q t R + @ O  2 .......... r.......~.rr.. c 9 - 4 4  dcu* 4 9 - 4  4 9 - 4  9 - 4 4  



i d 

C. 

4 .. 
t 

Y, 

-4 

d 

d 

P; 

Q: 
.. 
t 

N 

n 

. 

. 
d 

4 

? 

4 .. 

: 
(u 

01 

n 
. 
.. 

N a 

9 
3 
m 

.. 
4 
f 

9 

w w  
E L b O d O d N  

5 -  l L m  ...................... 
0: O # 9 O R R  
f ...... 

S 5  
VVI 

' I  
a !  

I 
! 

i 
i 
1 

1.1 d r( rl drl rl 

i ...................... 
E J 3 (F, Q: ** f. 6, 

-9 
w 4  
O W 4  

j I '  
I 

I 

! 

0 w 
z 

- 3  
0 
V 

I 

9 

I 

m 
' L n  

m - - 
0 
0 

! 

I 



b-* I 

U A  0 -  

W'W 
Z K k O ( U 0  

1- ,&La (u ................. 
' 0: nr-9 
! I 0 . .  

; b 0 1  

\ A 0 1 C C O  

a ULLI 

4 '  

E 

0 .. 
a 

n 0:m 

(u NiO 

4 

, 
I ....... 

0 . .  
9 o:n 

0 ' 0  -IC 
'4 1 

I Mia 0 t 4 C NIC (u 4 G C j 0 C 4u) (u 

! I ; 

.j I N  
(u:o 0 0 (u 0 0 9 0 cu 0 0 q 0 0 d c 0 

4,n 9 4 R 4 t t 0, m 0 n r - 4 0  d.".'= 
.................................. ........... 4.. 

4 4  
I I 

dl 

0: 
I 
U 
ln 

I t m R!4 

0 0 4;4 

4 ,  ........ 
-1 

I 
o n n r n :  . 0 ./. 0 

I 
I 
4 

U! 
W' 1 
I 

i 
. I  

i 

ic. I - 9  .... ..!.. ..:.. 
0 n 0 1 4  n.9 

0 . .  ! . e .  
d441 I 

I 1  
I 

i 

I 
i 
I 

! 

I 
I 
1 

1 

! 

m' 
d 

I 

! 

! 

i 
; 

! 

I 

I 

, 

I 

i 
I 
i 
I 
i 
! 

N. 
m m 

.. 
'? 

9 
rc) 

n 

* 
IC 

'? 



ln- 
K 

t-* 
\ 

4 J  
U 

t 

h' 

Ir: w 
I- LLwm N 

x u ~ o 9 n t t n o o o o m o d o ~ o o m  

s I - r lor lnnf -+sJ69ddt  
.......................................... 

E ................ 
t 
0 

W W  
I 

2 -  .... K l L O C U 7 O E n O R O O  
lLln 

I . . . . . . . . . . .  
0 

VI 4 d . c t O d n 9 O b 4  * 
0 . . . . . . . . . . .  
a d  

............................ 
a c ~ d d o m d m n e a  r- 

c u d  

4 - 4  - LLI 

d rl 

J 
0 
0 
X 
V 
v1 

J 
0 
0 
I 
V 
Ln 

~ + u I 0 0 0 0 0 0 0 0 0 0  4 0 2  . . . . . . . . . . .  
In& lL 

U 
w z 
U 
3 
U 
V 
U 
VI 

i 

W d  
\ V \  

w 3  - 
w o  
mLn 

kat- 

...... 
44  
\\ 
50: 

4, 
\ 
0 ? I . 
H .. .. .... ...... .. .. 

a . .......................................... 
a J 9 7 9. 4.0: n-3. 9 9 2 0. $ - w <  t, v w n r l  'd d 

.. 

0 w c z 
3 c 
V 

In 
b 

.............................. .......... a 3 r t o 4 a n r - a m o  
w - 4 - 4  

- 0  

a 
m 

dv) 
0 0  
\ \  
rld 
\ \  
0 0  

R R  
.. 

d 
\ 

rn 
9 
\ 
t 

R 

rn 
IC) 
. 
.. 

I- 
t- 

n 
9 
ul 

i 

' W  

U 
1 9  



m- t n o ~ t ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ o o ~ m ~ ~ ~ ( u o ~ o o o o o o o t ~ o o ~ o t  

U J  0-  4 (u (u 

w w  
s- LLLn cy 4 4  

a u m c \ :  (u n 4 4 4  4 (u +* 
\ 

4 U L L  

-4V 6 (u IC R C 0 t h J F O'C R C G C t L X  0 C. 0' 0 0 t t C Lc: G G (\r C 0 U? G C C U Q C 0 

I a ~ ( u o o o ( u 1 o o o o o o m ~ o ~ ~ o o ~ o ( u o ( u o o o o ~ o o o o ( u o o ( u o ( u o ~  

IY n - o m 4 ' 0 0 r - t   rooa at t toolcorn o ~ + ~ o ~ o o o - I ~ ~ ~ o  99-9  
.......................................................................................... 

--. .......................................................................................... 

.r .. .. .... 
% - 
t 
0 

.. 
n 
.. 
f 
.. 
0 

(u 
0 

.......... 
4 9 0 d f  

94 44 
0 . .  0 .  

.. 
0 

4 

.. 
t 
4 

............ 
* O R @  a 4  

c u d  4 
...... .......... C , # , g O O  

R 944N 
..... .. n . 

4 

.. 
0: 
(u 

.. 
9 
.......... 
0norr)o ..... 
44 

.. 
0 
.. 
n 
.. 
C . .......... '.'=?to: 

(u94 

.. 
P 

(u 
. .. 0 

4 
. 

-4 
\ n 

4 
3 
\ 
4 
\ 

.9 

01 
3 
\ 
4 
\ 

? 

4 
3 
\ 

4 
3 
\ 
4 
\ 
r 

a 
0 

\ 
t 

3: 
rl 
3 
\ 
-4 
\ n 

e 
3 
\ 

v) 
3 

\ a- 
: 

4 
3 
\ 
4 
\ 
f 

< c ........................................ 
h ui R 0 N P) IC) N r- r( 3)c W r -  9 IC - 

A. cu t Lo 9 r- D L3 r- f- .D 9 m f IC cn u: 4 'L (n (c 0 v) In 
3 3 n L? J) 5)  51 n 5)  A on t U-I n n m n 3 L-J n m 5) 5) m Y, q a UI ~n rc1 n ;D Y, u? Q a 10 n UI n n 

! 

0 
0 

! 

i 
i ! 



v)- z 0 0 0 0 0 ( u 0 N O w O O N O C 9 0 0 0 o o R o o o o * ( u a o 9 o m o o o o o o  ( u c u  n 
P a m  * 

J 
0 
0 

V 
Ln 

r 

I->- 
\ 

a.J o u  
a V L  

w LL' 
r. - II. b l  ...................................................................................... 

J v) c v: c h u 4 c! c R c 0 61 0 n u? c c (UC 0 rp (u c 0 0 nJN 0 c 0 owe, 0 0 d(u b 

z a ~ ~ o o ( u ( u n ~ o ~ o o o m ~ o o o m c ~ o o o o o t ~ w o o o o o o o ~ o o  

e + R 9 d d 9 n R o n d o P - o 9 0 0 ~ R o R o ~ 4 4 0 9 O ~ n O ~ ~ r - o n d R  I ...................................... 

3 In - 4  (u 

O - 4  N d 4 d  I- 
O 

VI ~ O R ~ ~ ~ ~ ~ O R O R O ~ R R ~ C R O + ~ O ~ ~ ~ ~ ~ ~ + ~ O ~ ~ ~ ~ ~ ~ O  a ...................................... 
( 3 4  4 

- w  
2. 
U 
0 

0 d 0 O 0 d ~ 0 O m 4 4 - 4 0 0 0 0 n 0 0 d o P - o o o o o 4 o 4 o O o o o o d  ...................................... 
4 4 

t 

4 .. 
b 

-4 

.. 
0: 

(0 

(u 
. 

n 
4 .. 
6, 

In 

.3 



I :  

J 
0 .  
0 
I 
V 
Y, 

U w 
S 
U 
3 
4 u 
v: a 

vl- f O O ( u 0 N 0 0 0 0 ( u ( u 0 ~ * 0 9 0  a (3cc d d  - 4 .  

\ - I L C C O C  C G C  C O R C  c G ~ c u a  -I 

EL'O 0 0 9 N O  0 0 0  90 0 90  O N  

b - *  

U J  O n  4 
4 VLL w w  
I 

I 

d ' 4  
> I  

I ' O  I I ,  

c3 ...... ?p; 9,: 2; 5 3 m o t r .-I Q\ 

rl 1 - 4 - 4  
I (3 - w  

-4-4 
\ \  

??  

p;? 
.... 

........ 
599% 

(u 

4 
t 

C 
0 

..... 

I 

1 

I 

I 
! 
' Q .  

w 
'3 a 

a- ~ ' n o o o ~ o o - 4 o o o  
b-E 
4 J  0 -  4 

5:  .......................... 
* - ' S 4 " 3 t * ? f . m ~  

\ J,U, 0 C C C &C!P 0 Fa C C 

a ULL 
w w  T K L L 0 0 0 0 0 ( u t 0 0 0  

L L r n  4 

..... 
t-. 
0; 

m. 9 R 9 9 R r ( s O f f  
(3 .......... 
(3 d 

- w  I 
t 
4 I r ( O O 0 j i O 0 0 ~ 0  0 ........... 

-1 
u l K  LLI w 

4Ln 
(3 

f >  
' K  w ' r n  

t-a 

" 5  

0 -  

............................... - u u - . *  f 9 to -! no p; bo 0, 
E J 9 

44 c( 4 

J 

j 3; 
c"! $ 
vis 
Y =  

.......... 

I 
i 
i 

! 

I 

! 

Q 
3 
LR - - 
0 
0 
I 

I 

I 

1 

i 



d 

". 
w, .. 
c 

a 5 9 "  
t- 

1U u t -  
3 i $  

0 

0 

0 .. 
d 

R . 
0 

4 

v4 

R 

.. 
Q: 

? 
d 

0 

4 
. 

0: 

4 

d .. 

9 
. e  

4 

t 
u-i .. 

(0 
9 

N 

cv 
Ln 

.. 
4 

-4 

ro 
4 
. 

J 
0 
0 
I 
V 
ln 
U 
W 
3: 
U 
3 
6 
V 
4 
VI 

n 
W 
l- z 
3 
0 
V 

n 

b 

W 
i3 a 

'b Y 

................ 
5 9.95 d 
t 

- 0  

................ 
m -4 0 n 0. 
w v -  
V T  0 9 -  

0 
d 

a 
4 

c, 

Q 
.. 

9 

4 

d . 
3 

0 

4 .. 
d 

4 

d 

cu 

0 

d 

m 
d .. 
0 

r( 

f- 

n 
. 
t 
IC) .. 

0' 
0 

7) 

N n 

.. 
3 

cu 
9 

J 
0 
0 

V 
v1 

4 
W a 
U 
3 
6 
V 
U 
m 

r 

0 
W c z 
3 
0 
V 

hl cu 

w w  
r -  u.u) eJ 

f t Y L L V 1 O N O ~ h l  

R 6 d 9 0 C I  
...................... 

f ...... 
e( 

0 

u) s t d m 9 0  
0 ...... 
(3 

' - w  
h 

VI ....................... 
a '=",??? 

d N  
I 

mz.  a 
0 0  

W K  
W 

3Q. 

3 VI 
0 

- 3  
V 

I ...... 

I 

i 

! 

1 

! 
I 
I 

1 

, 
i 

, 
I 



I 

g s s  
0 
W 

I 

I 

w 
' 

'a 

I 1 

t 

i i 
I 

i 
, : I  I 

I 

: I  
i 



VI- ~ ~ 0 0 0 0 0 0 0 0 0 0 N  d 

"2 0 - 4  

E uG)(u N 

\ d ~ l r C C C O C J N e t d  

I a ~ o o o o o o e m o o ~  

b *  

(u 

VCL 
LCW 
3.- LLm 4 ................................ 

g ? ? 4 4 9 ? ? ? 9 ? ?  

n 

n 

(v 

n 
.. 
* 

-4 . 
,(u 

I 

rl . 
Y 
0. 

R 

4 

3 

2 
n 

d 

Q: 
4 .. 
t 

N 
. 

? 
N 

0 

f 
. 
.. 

m 
01 

2 
QI 
n 

.. 
.w 
9 
. 

! O  

cv 

N 

d 

n 

0 
.. . 
f . 
0 . 
r- . 
? 

f. 

? 

9 

t 

.* 

n 

4 

4 
. 
.. 
9 
d 

In 
cu 

IC 

0 
. 
.. 

N 
6 

c 
r- 
L1 

.. 
4 

4 
;a 

4 

I 

I 

i 

I 
! 

i 

I 

I 

I 
I 
I 

I 

i 
i 

2 
0 
0 
f: 
0 
v) 

z 
0 
k z 
W a 

4 I 
! 
! 

I 
! 

0 
W c z 
3 
0 
W 

0 
n 

0 
.J 
3 

I- z 
3 u 
I 
I 

CJ 
4 

W 
' 3  e 

-.f L .+ 

, 

z> 
U 
W 
v) 
e 

..... 
L. 

> 
0 
a 

a 
a w  
In 

'5 
W 

ln 
s w  z 
+ U  

35 
Ob: 

bJ 
VI 

i 

0 
W 
I- z 
3 
0 
Li 

j 
.... ................................ 

' r-b t . q s a d q o  do" I' 0 .  . . . . .  
c dNdNnct(UN - 0  - a  

U 
P O  

m a  
W 

3% 

3ul 
-3 u 
J- 

n 

.... 

U 

I- 

< 
3 

M 
-D 
tR .. .. 

w 
(3 
U 

0 ;  
0 



e> I 
U J  0 4  e VlA, 

z a:L(ooooooo 

\ J ~ c t C r C c O  

(11 w 
5 -  L L W H  ........ ..'.. ............ 

K 'dlQ9nf9Rq 
1: ...... 
c 
0 

(3 .... 
(3 d 

ul qtr-o";', 
- w 

-. ........................ 

4.c z L l L  3 A z,LL ........................ 

1 
i 
t 

i 
I 

I 
i 

i 
I 

i 
I 

I 
I 

i 

4 

! 

1 

I 
I 
! 

I 
I 
I 

I 

I 

1 
I 

ww - -  s a ~ ~ o o ~ ~ ~ o o o o ~ o o m o o ~ o o  

a O ~ O ~ O R O ~ ~ ~ ~ O R ~ R ~ O O ~  

z- L A l n  4 ................................................ . . . . . . . . . . . . . . . . . . . .  4 
k 
0 

Ul 0 .0  fl R G 4 t 0 J 0 0 4 0  0 4 0 0 0 t 
0 ................... 
(3 cu 4 4 - LL! 

2. 
a I o o , ~ o o t ~ o o ~ ~ o o ~ ~ o n o o  ................. 

I =  2 

~~ . . . . . . . . . . .  ........ 



VI- 5 0 0 0 ~ . 0 0 0 o O O C J 0 0 0 ~ t 0 o m o 9 o ( u o c l o o ( u o o o o m ( u o c u o o ~ 9  d - t u  4 4 H 

b L L  r z ~ c o ~ 3 d ( u ( u 0 0 0 c 0 0 ~ 0 ~ n 0 o t ~ o 9 ~ r ( o 9 ~ o o o o t o o c v d o ~ d  d N  N 
z -  .......................................................................................... u.m r( 

z o ~ d t 9 r ( 0 4 4 9 4 f c 9 o P ) R 4 9 t H 9 P ) o o o n o o o d 4 o n H 4 4 n o 4  r ........................................ 
e- 
0 

m 

W 

0 0 n Q, n Q, Q, 0 t 3 0 . 4  6 0 ;I P) n 0 R 4 n d 4 0 0 0 0 @ 44 R 0 4 -i 4 d 0 0 0 0 
0 ........................................ 
0 4 4  1 44 r( 

0 0 + 0 d 4 0  0 0 0 0 0 0 0 0 0 04 0 0 0 0 n o  0 0 0 4 4'0 40 0 0 0 0  0 d 0 -4 ........................................ 
lA I 

u v. ! 

w U P  .......................................................................................... 
a ~ ~ o n ~ o ~ ~ n ~ o l ~ ~ t ~ ~ n o ~ ~ r - o ~ ~ o n n ~ ~ o ~ ~ ~ ~ ~ ~ ~ o o n ~  
W U . . . . . . . . . . . . . . . . .  ..................... 
w w  d d  (uf- d * d  d n4-I 4 -4-4 6Jddddd dHCy 4 

01 

........................................................................................... 
z a solo r- 3 69 0 4 9  - t n ~  or- eo r- I ....................................... 
I- -4N4N4t  RcudcvN d 4 n c l c u c u  C(n4-4 4 d 9 4  r((v(v 4 

~ S Q ,  9 opn t n r  n 3 4 0 1  no Q t 

- 0  
v)* 

q 
0 0  



0 
W 
t z 
0 u 
d' 

=? 

m, 

-.E N 

4 
3 
\ cu 
\ 
cr) 

N 

- 4 m m  
3 0 5  
\ \ \  

d 
3 
\ 
-4 
\ 
3 

rl 
3 
\ 
n 
\ 
t 

t n t  
.. 

-4 
0 
\ 
n 
\ 
t 

(v 

d 
3 : 
; 
9 . 
-4 

0 
\ 
N 
\ 
a 
c) 

n 

0 

c1 . 

.. 
4 

0 

-4 
.. 

Cn 

4 .. 
Ln . 
4 

lr. 

cu 
. 

.................... ........... ...................... .J .................. ..I .. .......... 



Summary of D i e t  Data for Elementary School Children 
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TAJlLI~: I 

SERIAL NUr~ .RER,  SCllOOL, P.ND DATES OF 

VIIIOLE-BODY COUNTER SURVXY - 

Date 

:lay 20-23, 1365 

s c h o o l  

Kiona-Bcn t o n  

Saca  j awca 

Spaldincj 

C h r i s t  thc King 

S e r i a l  ?lumber 

1823 t o  1388 

2124  t o  2303 

2812 t o  3067 

3 5 5 5  t o  4071 

sayt. 1 4 - 2 2 ,  1965 

J a n .  13-27,  1966 

Aprf 2G t o  
!lay 20, 13GG 

S e p t .  15' t o  
O c t  1 5 ,  1966 

Y a r c u s  Khi tnan  4 2 5 5  to 4710 
and 

4805 t o  4807 

J a n .  23 t o  
Fcb. 23, 1 9 6 7  

J e f f e r s o n  4833 t o  5481 

A p r i l  10-28 ,  1367 L e w i s  and C l a r k  

Jason L e e  

50001 to 50297 

50293 t o  50831 ?lay 16 t o  
J u n e  26, 13C.7 

S e p t .  2 1  t o  
O c t .  19, 1967 

C a p t a i n  G r a y  50892' to 51235 

O c t .  2 4  t o  
NOV. 1 3 ,  1367 

Emerson 51286 t o  51652 

D e c .  5 ,  1967 to 
Jan. 12, 1968 

51654 to 52117 

0 - 52118 t o  52395 Jan .  24  t o  
Feb. 16, 1963 

Longfe l low 

F e b .  2 4  t o  
:1ar. 11, 13GC 

Robert F r o  s t 

I ? p r i l  1 6 - 2 5 ,  13GS Edwin Ilarkliam 

F r u i t  1 arid 

52653 t o  52793 

52737 t o  53305 

13ov. 1-21, 1962 53308 t o  53531 C a s  tga  t e  
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TABLE I1 

L I S T I N G  OF WUIIDER OF CASES, AGE, AND - 

rIEDIA1J !4l2ASUPJD-TO-CACULATED ' Zn P.ODY BURDEN 

P.g e 

C 

7 
,. 
J 

9 

10 

11 

12 

0 0  I i b 9 5  

4t?o Case 

311 

G13 

775 

377 

lOOG 

1008 

390 

m 
~ v e .  fledian / c  Ratio 

1.8 

2.1 

2.1 

2.2 

1.8 

2.n 

1.9 



Codes used in answering the questionnaire which do not 

appear in the printout: 

blater Source - 1 = well, 2 = municipal. 

Milk Brand - 01 = other, 02 = Lucerne, 03 = Blossom Time, 

04 = ,Darigold, 05 = Twin City, 06 = Tip Top, 07 = Carnation, 

08 = Arden, 09 = Hulbert's, 10 = Stiller's or Tomlinson's, 

11 = Superior, 12 = Sunnysue, 13 = Sunshine, 14 = Daisymaid, 

15 = Alpine, 16 = Meadowgold, 17 = Brentwood, 18 = Sunnyboy, 

19 = Albertson's, 20 = Pet, 21 = Red and White. 

Source Codes - 1 = Commercial, 2 = nearby faim, 3 = home grown. 

Percent Fields - 1 = lo%, 2 = 20%, 3 = 30%, etc. 

Irrigation Water - 1 = Irrigation company, 2 = well, 3 = other. 

Miles from River - 1 = 1 mile, 2 = 2 miles, etc. 





f 

. 
3' : r 
c 



K 
4 
L' * 

N I 
N ~ ~ 0 0 R f ~ O ~ ~ ~ t t O l O N n ~ ~ o ~ ~ O l o o n ~ G R ~ o o ~  
0 0 0 0 0 0 3 0 0,o 0 0 0 0 0 0 0 0 0  0 q 0 9 0 0  0 0 3 0 5 0 0 0 3 



! 

I 



I 

'. 



\ 

, 

0 
0 



I 

i 
i 

i 

i 
i 
! 

i 
i 
I 

i 

i 
i 
i 
I 

I 

i 

i ,: Y .L L. 

0.0 I f 1 0 3  



a 
4 
W r 

! 

! 
! 

! 

! 
i 

I 

I 
i 
! 
! 

I 

! 

I 
! 

I 

I 

x I cv 9 t 0 0 In 3 0 0 0  3 0 d 3 e J  f t 3 R e 0'0 0 t 0 f 3 3 R 3 3 0 (I: 
0 0 0 ; o  0 0 0  0 40 ooo,oo,o  0 0 0 0  0 0 0 0 0 0  0 0  0 3 0 c c? 

1 I 
5 rl 0 Jl 0 3 n 5  9 d 0  3 09'3 *'VI 3-4 0.3 0 0 0 0 7) 3 3 3 +- f 34 3 

=tso d 0 j o  ;. a d ON 0 0 0 d S C U  s 3 7 3 34 c 3 3 2'2 - - 3 i 
0 0 0 0 0 0 3 0 0'0 0 00~0010 0,o 0 Go,o 0 0 0 0 3 0 0 3 0 0 3 a ; , , . ,  , ,  'W I 

j ' o  0 0 0'0 0 0 0 0 0:lY b'O(0 0 0 0 0 a) 010 0'4 0 0 4  04 f 3 0 0 d 'I! 
o:oo,o 0 '00  0 0;oo;o 3:oo; 30,o 0 3 q0o;o 0 0 0  0 0 .Y 3 0 3 

- i  I I '  N- 
C U . 0  0.3 (u N O'N 9'f 0 : O  O O 010 d 36 O f !O O t C 9 3 Q O O 9 o O 5 
0 0 0,o 0,o 0 0 0;o 3 I 3  0 0 q o  0,o 0,o 0'0 0 0 0 0 3 0 0 0 3 0 3 1 

I : 0 0 Old a n 0 0 n 0 0 0 0 0 0'0 olo cu'o n*o 0 t 0 n 0 cu 0 0 0 0 0,c 
m n  040 33c-t q r l i o o  3 0 1 9 c 3 ' 3 3 3 3 0  q 3 c c  30 3t - 

0'0 013 0 ¶ '3 3 3.0 910 0,3 0;3 0:o 0 0 ='io 0 0 3 3 n,=3 3 0 3 0 c) 3 ' 



i 

i 

I 

I 
i i 
1 I 

I 
I 
I 
I 

I 





! 

I \ 

~ o o Q ~ ~ o ~ ~ N ~ ~ o c ~ o ~ ~ ( ~ ~ ~ o o ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~  
o ~ o ~ o ~ o ~ o o o o o ~ o o o o o ~ o o o o ~ a o o o o a o ~ ~  

0 0 0 0 0 0 0 d 0 0 0 0 0 R 0 0 0 0 4 0 0 0 Q 0 0 0 0 d 0 0 0 0 0 4  

N 

~ R o o R N ~ ~ ~ O R ( ~ ~ ~ ~ ~ ~ ~ ( ~ ~ ( ~ ~ O O ~ Q ~ O O ~ ~ R ~ ~ O  

X 
0 0 0,o 0 0 0 0 3;o 0 0 3 0 0 0  0 0 0 0 0 0  0 0 0  0 0 3 0 0 0 0 0 3 



a 
4 
LL' 
t 

! 

I 

I 

i 
i 
I 

! 
f 

i 
i 

I 
f 

I 

I 
! 

! 

i 

. I  

! 

I I 

i 
l 

eo 
0 
F 



O R O N  0 0 R ' O N O  o ~ N o o d o o o m d  ' 
Y ) ~ 3 ~ 3 " 0 0 0  3 0 4 ? o d m q o a o  ' o ' ~  0 1 0  3 4 I 3 J O  3,0 i 
E t  0 t 0 ot 3 1 0 t.00 0 3 0 ' 1  f 0 * I O N  90 0 t 0 b N  a 3 r'N 3 * 0 f 3 t 3, R a I 

I 
i 
I 
I 
I 

I 

i 
I I 

! 

! 

! 

I 
I 

I 
i 

i 
i 
I =  

I C  

i -  

I -  
'0 
. o  I 



W 
4 

m 

q E 

m 
N 

N 
rl 

* 
W 

m 

W N * W W *  
0 Q ) m W N m  
w m w m w m  

p I * .  . . 

m m  
N m  

o m  
d l - i  

m I -  
O W  

N N  

W 
N 

I- 

m 
m 

* . 
* 
m 

I-- 

N 
W 

m 

W 
m 

N 

4 
m 

N 

* 
I- 

m 
. m 

m 
m 
. 

N m  
m m  
4-74 
rl 

m 
m 
* 

I- 
P 

* 
N 
F 

rl 

* 
m 
m 

N 
m 
W 

; 

N m  
m m  

* m  
A 

w w 

z 8 
H 

m o  
m o  
m N  
. . 

a 
0 
0 a * o  

m o  

m n e  

1 

* 
f 3 
cn 

rl 
m 

m 

Q 
CII 

N 

d 
N 

m 

0 * 
m 
. In 

N 

m 
. co 

In 
0 
. N O  

m o  
c u m  
. . 

m 
0 

cn 

W 
m 
* . 

P P  
r l d  

A 



GRANDVIEW 
0 

AREA 

h 1 PASCO 

0 2 4 6 8 IOIZ 
MILES 

F I G U R E  1 .  H A N F O R D  WORKS BOUNDARY MAP 

001 111 I 



x 

t 

V 

I- 
H 

z 
0 
Y 

l- 
4 
-I 
3 
V 
-I 
4 
V 

W 

N 

N -  



50 

40 

30 

20 

10 

0 

50 

40 

30 

20 

10 

0 

D I S T R I B U T I O N  O F  P E R C E N T  O F  W H O L E  B O D Y  
D O S E  F R O M  WATER 

- 

- 
- 

CARMICHAEL JR. HIGH 
180 CASES 

AVE - 82.3% 

F I G U R E  3 .  D I S T R I B U T I O N  OF P E R C E N T  OF WHOLE BODY DOSE FROM 
WATER 

. - ~ - .  . . . - ._.___- . . . 



C O M P A R I S O N  O F  M E A S U R E D , A N D  C A L C U L A T E D  

20 

15 

10 

5 

0 

20 

15 

10 

5 

0 

6 5 ~ n  B O D Y  B U R D E N S - T E E N A G E R S  

n COLUMBIA HIGH c R I CHLAND 

MEASURED 65Zn BODY BURDEN 
. CALCULATED 65Zn BODY BURDEN 

RAT IO- 

F I G U R E  4 .  C O M P A R I S O N  OF M E A S U R E D  A N C  C A L C U L A T E D  65Zn B O D Y  
B U R D E N S  - T E E N A G E R S  

I 

001 1 1 1 4  



z 
0 

- 
- 

25 

20 

15 

10 

5 

0 

AVE - 0.04 nCilLB 

I- - v, -. - - -  - 
10 

5 

25 

20 

15 

e 

F I G U R E  5 .  

D I S T R I B U T I O N  O F  C A L C U L A T E D  Z I N C  B O D Y  
B U R D E N  P E R  P O U N D  O F  B O D Y  W E I G H T  

I 
COLUMBIA HIGH 

247 CASES 

lnoInoLnou\olnou\ m o o  

d000000000000000000 
v v v v v v v v v v v v v v v v v v  

e E x 3 O r c H C y w n h O N m h 8 N m V \  
8 9 9 9 9 0 9 9 9 9 9 " e Y ? . v ! " "  
r 4  

0 u 
CARMI CHAEL .I R. H I GH 

180 CASES 

AVE - 0.03 nCilLB 

v v v v v v v v v v v v v  

. .  . 

0 0- 0. 0- 0 0 
v v v v v  

0- 0- 0 0 0- 0 0 0- 0. 0- 0- 0 0' 

D I S T R I B U T I O N  OF CALCULATED Z I N C  BODY BURDEN PER 
POUND OF BODY W E I G H T  

0 0 1 1 1 1 5  



J 

APPENDIX A 

Dietary Questionnaires 
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I l l ,  111 \NIB ~ ~ ~ ~ . l l l N l . l ~ l N  I THE INFLUENCE OF DIET ON RADIOACTIVITY IN PEOPLE 

I 

' I R E S I D E N C E -  H I S T O R 4  

' 
I HAVE L I V E D  I N  M Y  PRESENT COM- 

, MUNITY FOR YEARS. 

BEFORE THAT 1 L I V E D  I N  

- . -- -_. 
i 

C I T Y  

FOR'--- YEARS. 

4 M I L K  

HOW MANY GLASSES OF FRESH M I L K  

DO YOU DRINK S R  OAY? 

CLASSES -- ---- --.- 

WHAT IS THE SOURCE OF YOUR 1 E s n  M I L K ?  

, ]COMMERCIAL O L O C A L  FARMS 

WHICH BRAND OF COMMERCIAL M I L K  

DO YOU USUALLY DRINK? 

( D O  NOT INCLUDE CANNED OR 

POWDERED M I L K )  

7 S E A F O O O  

ABOUT HOW MANY T I M E S  A YEAR 00 

YOU E A T  THE FOLLOWING SEAFOODS? 

FRESH OYSTERS T I M E S  

FRESH CRAB T I M E S  

FRESH CLAMS T I M E S  

(DO NOT INCLUDE F I S H  OR CANNED 

OR COMMERCIALLY FROZEN SEAFOOD. 

INCLUDE ONLY THAT FROM NEARBY 

PAC 1 F I C  SOURCE 5. ) 

0 F O R  S E C T I O N  U S E  O N L Y  

IDENTIFICATION CODE - - - 
a C O E F G H  

-24  

ZN-61 

cs- I37  

- 
2 

.- I K-40 - 

2 E.!L!-%KLNA--. .w 4.r3.P- 
WHAT IS THE SOURCE OF DHllvKlNG 
WATER I N  YOUR HOME7 

I T W E L L  L 1 M U N i C i P A L  SYSTEM 
HOW MANY GLASSES OF WATER 00 
YOU DRINK PER O m ?  

-~ GLASSES 

ON A WORK DAY now MUCH OF T n i s  

@L!TTLE OSOME  MOST OF IT 

WATER DO YOU DRINK W H I L E  AT 
WORK? 

FOR HOW MANY M E A L S  A WEE K DO 

YOU EAT FRESH MEAT (OTHER THAN 

CANNED OR CURED)? 
I O 0  MOT IMCLUOC PREPARE0 M E A T 5  S U C W  A 5  WCIN-  
LRS. Lumen MEAT. AND T V  o i w c a s )  

MEALS 

HOW MUCH OF THIS FRESH MEAT 

i s  BEEF? ONONE L I T T L E  

MOST A L L  OF IT  

WHERE 00 YOU OBTAIN YOUR 

FRESH BEEF? @ M E A T  MARKET 

LOCAL FARMS 

8 G A M E  B I R O S  

now MANY TIMES DO YOU 

E A T  THE FOLLOWING GAME BIRDS? 

DUCK T I M E S  

GOOSE T I M E S  

PHEASANT T I M E S  

QUAIL  T I M E S  

CHUKKAR OR 

GROUSE T l M E S  

10 O T H E R  O U E S T I O N S  

WHEN WAS THE L A S T  T I M E  YOU A1.E 

3 "H-Efi-. .-!:-! 9 "  I 0 s 
HOW MANY CUPS OF DLVLI?AGI  M A 1  
FROM TAP W A l E I i  (LOFFEE, ' I C  
SOUP, KOOL-AIU, LTC.) DO'YOU D H l E  

PER? 

HOW MUCH OTHER LIQUID DO Y C  
DRINK (BOTTLED SOFT DRINKS, JUICI 
BEER, ETC. )?  

-.___- - -_ - - GLASSE 

'6 FRESH-J GS_ETABL_T.S 

FOR HOW MANY M E A L S  .e.Wx&h I 

YOU EAT F R E S H  Vlr'GETAUL I S (OrtII  

THAN CANNED OR COMM€C(CIAI L 

M E A L  F R  0 2  EN) 7 

T I M E  FRESH FRUIT? - 
WHERE DO YOlJ OBTAIN MOST C 

YOUR FRESH VEGETABLES7 

__ ______ 
- -- 

OCROCERY  LOCAL FARM 

WHERE DO YVU OBTAIN MOST 0 

YOUR F R C S H  F-I?UIT? 

D G R O C E R Y  D L O C A L  F AHh4 

9 Z P L L U - ~ . & - J ? . ! . L E  .@--E-L.S 4 

HOW MANY T lMES.&YEAROOYOU F A  

F I S H  CAUGHT I N  1HE COLUMBIA R I V  

ER BELOW HANFORO (OTHER 1 HAh 

COMMERCIAL FISH?) 

T I M E  

WHAT KINDS OF F I S H  WERE THEY? 

ABOUT ----- 

EAFOOO (OTHER THAN cisii) AS r ~ b .  

PRINCIPAL PART OF A M E A L ?  ---_--- -- - -  
WHICH SEAFOOD WAS IT? . . --_-- - - -- 
WHEN WAS THE L A S T  T I M E  YOU ATE F I S H  FROM THE COLUMBIA RIVER? 

~~ ~ ~~~ 

WHEN YOU OBTAIN SEA FOOD OR LOCAL F I S H  DO YOU USUALLY PRESERVE 

I T  BY FREEZING? D Y E S  O N 0  SMOKING? @YES 

CANNING? D Y E S  O N 0  

- . .. -.-.-.--".,r..,l .-. 
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COLUMBIA R I V E R  RECREATION 

! 

Your Age 

During t h e  p a s t  y e a r :  

Sex M P -- 

How many t i m e s  d i d  you s w i m  i n  t h e  Columbia River?  

H o w  long  d i d  each  t r i p  l a s t  on t h e  average?  

About how long  were you a c t u a l l y  i n  t h e  w a t e r ?  

How many t i m e s  d i d  you water  s k i  on t h e  Columbia 
River?  

How long  d i d  each  t r i p  l a s t  on  t h e  ave rage  (frqm 
f i r s t  l e a v i n g  s h o r e  u n t i l  you l e f t  t h e  r i v e r ) ?  

About how long  do you estimate you w e r e  i n  t h e  
w a t e r  wh i l e  w a t e r  s k i i n g  on t h e  ave rage?  

How many t i m e s  d i d  you f i s h  o r  hun t  from a b o a t ?  

How long  d i d  e a c h  t r i p  l a s t  on t h e  ave rage?  

How many t i m e s  d i d  you f i s h  a l o n g  t h e  s h o r e l i n e  
of t h e  Columbia R i v e r  a t  or below Ringold? 

How long  d i d  each  t r i p  l a s t  on t h e  ave rage?  

How many t i m e s  d i d  you e n j o y  o t h e r  forms o f  
recreat ion on  t h e  s h o r e s  of  t h e  Columbia o r  on 
i s l a n d s  i n  t h e  r i v e r  ( p i c n i c i n g ,  f o r  example)?  

How long  d i d  t h e s e  t r i p s  l a s t  on t h e  ave rage?  

t i m e s  

hour s  - 
hours  

t i m e s  

hour s  - 

hours  

t i m e s  

hour s  

- t i m e s  

hour s  

t i m e s  

hour s  

If you e n g a g e d i n  more t h a n  one of  t h e s e  a c t i v i t i e s  on t h e  
same day ,  t r y  t o  estimate t h e  number of h o u r s  s e p a r a t e l y  for  
each  a c t i v i t y .  

0 0  I 1  1 2 2  



APPENDIX B 

Raw Data for  Teenagers and Local Schoo l  Chi ldren 
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APPENDIX C 

C o n c e n t r a t i o n  Factors and Dose per I n t a k e  Factors 
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APPENDIX D 

Summary of Dose and Body Burden Calculations 

For Teenagers and Elementary School Children 
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APPENDIX E 

Serving Size and Age Ratio Tables 
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