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Dear S i r : 

RE: I n v e n t o r y and E v a l u a t i o n 
I n c i n e r a t i o n Systems 
F o r e s t P r o d u c t s I n d u s t r y o f B r i t i s h C o l u m b i a 

We are p l e a s e d to p r e s e n t our r e p o r t s Source and E m i s s i o n I n v e n t o r y 
o f I n c i n e r a t i o n Systems i n the F o r e s t P r o d u c t s I n d u s t r y o f B r i t i s h 
Co lumbia - 1982 and S e l e c t i o n o f T e s t F a c i l i t i e s f o r I n c i n e r a t i o n 
o f C h l o r o p h e n o l Wastes from the F o r e s t P r o d u c t s I n d u s t r y o f B r i t i s h 
C o l u m b i a . 

An i n v e n t o r y o f r e c o v e r y b o i l e r s , power b o i l e r s , l i m e k i l n s and wood 
waste b u r n e r s u t i l i z e d by the f o r e s t p r o d u c t s i n d u s t r y was u n d e r t a k e n 
A t o t a l o f 475 i n c i n e r a t i o n u n i t s were i d e n t i f i e d and an a i r e m i s s i o n 
i n v e n t o r y f o r each u n i t d e v e l o p e d . The e m i s s i o n s were summarized 
f o r each s t a c k , each m i l l , each type o f i n c i n e r a t i o n s y s t e m and f o r 
the p u l p and p a p e r s e c t o r and wood p r o c e s s i n g s e c t o r o f the i n d u s t r y . 

A l i t e r a t u r e r e v i e w o f the c o m b u s t i o n c o n d i t i o n s r e q u i r e d f o r a d e 
quate d e s t r u c t i o n o f the c h l o r o p h e n o l s used by the i n d u s t r y f o r wood 
p r o t e c t i o n and p r e s e r v a t i o n was a l s o u n d e r t a k e n . The i n c i n e r a t i o n 
systems u t i l i z e d by the i n d u s t r y were r e v i e w e d to d e t e r m i n e which 
systems c o u l d be used f o r d i s p o s a l o f these s u b s t a n c e s . R e p r e s e n 
t a t i v e i n c i n e r a t i o n u n i t s were s e l e c t e d and recommended f o r f u t u r e 
t e s t i n g o f the c o m b u s t i o n e f f i c i e n c i e s f o r the d e s t r u c t i o n o f the 
c h l o r i n a t e d p h e n o l i c compounds. 

We have a p p r e c i a t e d the o p p o r t u n i t y o f w o r k i n g w i t h you and u n d e r 
t a k i n g t h i s I n t e r e s t i n g a s s i g n m e n t . 

Yours t r u l y , 

STANLEY ASSOCIATES ENGINEERING L T D . 

TCM/anick 
E n d . 

T . C . H c G a u l e y , P . E n g . 
P r o j e c t [-lanager 
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MASTER FILES 
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ĉ  

Ol > 

ca 
UJ 
03 
3 

03 
UJ 
> 
OC 
w 
03 
UJ 
CC 
CL 

r-v 
> 

o 
. > 

01 
- CO 

CC E 
UJ 

> 
3 
O 
o 
z 
cr 03 
> ill 

_i 
• o 

K CL 
03 

UJ 
cr 2 
rt o 
O X 
CE Q. 
O LU 
UJ _l 
O UJ 

O 3 • 
2 ca 

CN rt o o 
rt o o: 
^cc Cl 
3 cr I . 
2 I- O E 
2 Z Q rt 
O O O CE 
CQ Q OM CL 

http://_ICE.CE


1-
> o UJ 

z _i 
o V _l z c-

Q Ul 
- Z 

_l o _l X 

z 
c-

-0 > 1-
fl- Ul u 

• - I « 
-0 i i H 
rt Z 2 

• o o 
Cl o \r> 

ill o 
a o Z) o 1-

-0 
n 
N 

(̂  fl-

ui 
Q 
3 UJ 

S 5 
z a — 
o _i z 
_i <i 

z • 
O 3 
Q 

Q Ul 
O _ l 

n , F m CL l - l 
CM Z 

. W X 
Z O 

M < I CTJ 

UJ CQ 
in 
ill 
a 
3 

t-
a 
-I 

l o 

l § 

i-o 
ICO 
CM 

• > > 
O -V o 

. CO o CO 
a. m z CL -H z 
> 

d. 
> 

<r 
o 

a UJ Q > 
UJ > Ul 
CO 03 . -
o O D Q . 

o K O l 
CO z CO _1 .1 

UJ CQl UJ 
CO _1 .1 
UJ CQl 

> > cr > >- cc 
cc Ul CC 2 - Ul 
UJ - CQ UJ a Q i C Q 
0) • • Z 03 0. _l Z 
UJ Q 1- x> UJ Z <IiXi 
cc h-03 _l cc o z _1 
Q. _1 CL (J O 

>- . Q l . 
Q: m z 03 z 
UJ 2 1- . rt Cl cr a o o a 
z o O Il3 
Xi X . Q rt • 
_l Q O Q 

o N O CC X O 
c-l > 1^ CC CM CL O CC 
rt hi r- CL rt CQ Cl 
z - J 1 • Z 03 
z y. o z 2 Z . z ' 
z 2 CN rt 2 <I O rt _l O o cc _l > . cc 
CQ Q M CL CD UJ CL CL 

o 
o 

fl-
00 

CO 
z 

in 
(M 

00 rt 
in -0 

c-l 
-0 CM 
rt 1 
rt fl-

fl-
• • CO 
UJ 
Q 

fl-
K o 
rt •0 03 
O ~ Q 
2 2 
O UJ Ul H 
_l Q 2 03 

_l O 
O X . 
o CL Q 

o 
cc 
Cl 

o 2 . 
cc o o O CL rt UJ 

CO cc 0) 
• 03 o 03 2 Q 

rt <r 
• 

rt UJ UJ 
in 

iu o 
Q o 

o K 

rt d 
1- Ov 
<r M 
-1 

Ov 

o 
o 

Ov 
fl-

in 

03 

CO 
z 

fl-
CN 

rt 
Cvl 
CM 
CO 
00 

, fl-
i03 O 
_ -O 
-I w 0) 
rt a . 
z UJ 
3 2 1 
<t O O 
03 X 

UJ o 
UJ 2 cr 
cr o CL 
. 03 . 
|03 o: o 
, UJ UJ 
Ul Q 03 
-< z 

g CO 

o 
o 
o 

d 
CM 

05 

Ov 

fl-CN 
rt 
CM 
I 

CM 
03 
03 

O 

§ ii! y 
o o z 
_i z o 

<L X 
O Q. 
cc z 
UJ o 
ta 03 
z cc 

in o UJ 
a 

in • <i 
fl- i c 
d X CD 
in 
\iii 
IQ 

IH 
rt 

< I 
-I 

O 
O 
o 
-0 
in 

2 
03 O 
rt rt fl-

. 05 Ov 
O -1 
M > N 

1 
CN Q OM 

rt 05 
rt Q 03 

O 
o 

UJ 3 fl-
Q > o 
O _J -0 
1- Q. 
O -
2 UJ Ul 
O O 2 
_l 2 o 

<r X 
o 

o: 2 
UJ o 
OQ CO 
z cc 

- O UJ 
05 _l Q 

z 
in • « 
fl- iiC 
d i m ' 
in 

Ul 
Q 

I-

O 
o 
o 

d 
o 
no 

> > 
O V o ^ 
I CM . 03 CO 
« z m z o z 

2 
<r 

2 2 i i 
<r d 
o z 

Q > Q <r Q UJ 
UJ UJ . _i UJ • O 
05 . (fl Q 0) 03 Q > 
O Q • 3 H 3 1-

H i O _1 _J . 
03 _J • 0) 05 03 
UJ m UJ 03 •-! Ul 0) O 
> > > UJ o o: > UJ . o: 
CC 2 • cc > < r u O: > CQ Ul 
UJ « 2 hi >-« 2 OQ Ul rt OQ 
0) CL Ul 05 t- 2 Z 05 1- . Z 

Ul <I UJ 3 UJ Z Q Q UJ <i<r D 
05 1- . Z 
Ul <I UJ 3 

C C O ! _ l o o: CC . _l oc Q: o _j 
OL 0 ! 0 O UJ >- QL UJ Z 

l O 3 a . c • CL <r . 
03 > O 3 z o o z 

- _l 1 rt 1 rt 
O i O QL O H Q O . Q 
o r-v O 2 o o 
Q i r t ; UJ . c- • 
O Q 0 3 0 Q Q 

CM o: X O 05 UJ o : o fl- Ul X O 
M Q. o cr CM h- UJ cc N 1- O cc 
rt CD CL rt <r a Q. -1 <r Q (L 
Z 05 • z cr 2 cr 
2 Z • z z UJ z z UJ . z 
> < I | 0 " 2 Q CM rt 2 Q O 
-I > . cr _1 Ul rt cr _i Ul . Q: 
CQ Ul CL CL OQ U. rt (L 

\ OQ U. OL 0. 

0. 
> 

o 
• > OQ v^ 

OM 

d ^ 
2 
<I 
_ l 

• 05 
Q rt 
1-
_ l CO 
CO o 
UJ a 
> 2 
- 2 
H <I 
C Q 
cr • o 
Ul >- o CL <r 3 
O 3 > 
I _ l 

O I- Q. 
O 2 

UJ . 
Q 3 Q 
UJ CC O 
K UJ CC 
a Q CL 
cc 
UJ rv z 
Q CM rt 
UJ rt cc 
U. rt Q. 



LL 
O 

in 

•0 
CO 
c-l 

00 

ID 
C O 

00 
M 

Ul 
a ill 
D O 
K <I 
« (T 
o cc 

UJ 

w 
OCl 
CO 

o 

Vi 

\r> _i 
• »-* 

O CD 
CO o 

. <r 
* E 2 
10 
UJ 
Q 
3 

u 
CD 

a <r 
I- UJ 
_l > 

UJ 
CE 
CL 

CJ 03 
3 U 2 O 

• <I _l 
CO CD > O 
UJ - . 
> . _ l 
Q: . I- _I 
UJ o w — 
w o E 

UJ 
W _l . 
OQ _l 03 
oa « UJ 

> _J 
O 2 O 

<I QL 
» cc 

o • 
0) Q 

N >-t Ov O 
Cl _l O CE 
rt _J 0. 
3 rt 
2 O O E 
2 O -O 
o cr rt Q: 

m E -< CL 

10 

03 

M 

•ol 
10 
I. 

031 

L U 2 -
a o t 
D rt o 
1 - 0 3 - 0 

CD > 
2 UJ 
O Q 2 
_ l o 

O I 
rt 0. 
u. rt 
O _ l 
<I _J 
0. <I 

I 
ID 03 
<r z o: 

. CE <I 
03 UJ Z 
rt CQ 

• _J • 
Ov <I o 
fl-
•« 
UJ 
Q 
o 

<r 
_l 

o 
o 
o 

6 
juo 

C O 

mi 
o 
03 

> 
Ov 
>1 

o 
CL • • 
> Q OQ 

. . _1 rt, 
Q 2 j 
UJ 03 O: 
CO UJ UJi 
D rt OQ 

cc _11 
03 H C : 
UJ 03 
> D H i 
o: Q CCl 
UJ 2 o l 
0) >-' Q.I 
UJ ica 
cc _ l - ' o 
Q. UJ . l O 

ca Q 3 
Ul CE > 
O _l 
-I CE CL 

CD r>i 
O 

z ca Q 
03 <r o: O 
01 _J <I CC 

_ i I CL 
2 - • 
2 z o z 
> o o 
_J <I Il3 
CD E 03 

10 
fl-

CJ 
o 

co' 
CM 2 
rt O 

rt 
•• 0) 
UJ « 

§^ 
H Q 
rt 
O UJ 
Z 2 
o •-• 
_J Q. 

UJ 

I 
3 

ID a 
rt rt 

• Q 
03 <I 
rt 2 

. « 
Ov o 
fl-
uj 
a 
3 

H 
<I 
-I 

O 
O 
o 

-0 
-0 
10 

CD 

CM _1 O CC 
03 Q. 

z 

rt ro 
r- z 
-0 
I 

03 
03 
•O 

fl-
o 
-0 0) 
- Ul 

rt 
UJ H 

§ Q 
I <r 

1 " 2 
03 
- J 03 I - I C Q : rt 
Z 03 • 
3 D Q 
<Z<LO 
V) .ICC 

ill C L 
0) " • 
D Z O 
2 I UJ 
- O 03 
<I Sd 
I • 
o <r 

rt N> 
03 

<^ ^ 
Q O 

> 

03 . 
UJ O 

CC ca 
H 
03 -
3 03 
Q D OC 
2 2: UJ 
hH UJ 

<I z 
_l Z " 
Ul Ul H 
Q X . 
UJ O E 
O - -
_ l O D 
CD fl-

ID • 
2 Q 
<I X O 
j_i o o: 
l_l CQ CL 
E • E 
O O rt c: . cc 
E C L Q . 

V) 

10 
fl-

Ov rt 

o 
CM 

fl-
lO 
1 

N 

03 
UJ 03 ~ 
Q (L fl-
D O O 
H O -0 
rt _1 — 
O E 
2 <I Ul 
O iC 2 
_l O 

- I 
CC CS. 
Ul 
CD 
E Q 
D o: 
_i <r 

« 
ID _ l O 
C4 o o: 

. <L o 
rt (L U. 
fl- . 

• H • 
o z cc 
ID 
•• 
UJ 
Q 

o 
o 
o 

10 
o-
CM 

m 
OM 

• 03 

2 
CD 

a 
ill 03 
03 0. 
3 o 

Q O 
</) UJ _l 
UJ H Z 
> rt <r 
o: z :»c Q: 
Ul rt <L 
03 _1 - Q 
Ul UJ UJ 
a CC > o 
Q. UJ <r 

OQ UJ z 
O ^ rt 
_l O Q 

o 
-I CE • 
D CD Q 

CM <I CE O 
03 Q. UJ CC 
rt X Q. 
Z H 03 • 
2 2 Z 
Z O fl-
_l O 03 cc 
CD Z 03 CL 



l i . o 

if) 
fl-

o 
fl-
fl-

C-l 

tii Q 
Zl w 
h- 111 
<-i X 
Cl o 
Z liJ 

o o 
ct 
CL. 

UJ 
ill Q O O Z _1 UJ CO 3 D W 

If) O 
If) CO 
. <r . 
CO Q. Q 
lO UJ 
a 
3 

<I 

CD 
y-
fl-

> _i ^ 
CN o > z > 

a 
UJ 
CO ffi D 
CO UJ 
UJ o 
> cc (C 
o: O hi 
UJ UJ CD 

w . o z LU Q 3 
cc H • _l 
Q. -j o: 

Q. • . z 
o -
O O- Q 
OC CO • 
UJ a CO CD X O 

CO z o ct 
5 3 0 ) 0 . z • z 
Z (0 o •-• 
_j <i • cc 
CD Q. Q. Q. 

o o 
•0 

<r 
z 

CO 
lO 

CM 

UJ Q 
3 2 O 
I- O -O »-< t-i O 0) 
2 - UJ 
o > z 
_l « o Q I 

<r 
Q 
UJ z O UJ 

w 
O D _l 
CO cr o: 

• o <i 
CO U. (J 
• <i . 0\ _1 CD fl-

Ul 
Cl 
3 
I-

Q. 
> 

1! 
Cl 
UJ 
CO 
3 • cr' 

Cl o 
0) I- I-
uj _i u 

<r (0 > : 
UJI- . !CD 
(O CJ i-iz 
UJ 3 (0 
o: Q _i 
01 O W UJ 

o: <i 2 
CL _l z 

CD « 
I- 3 Q. 
(0 o 
Ul Q • 
CC Q fl- O O O 

CO U. N OC - O CL 
Z UJ - . 
Z i i I z 
2 O O -
OO O CC 
iB CO 03ICL 

N 

o 
-0 
CO 

Ov 

" 2 

UJ o 
Q I-
3 O 
O 2 
2 UJl O Q.I 

0-o 
cc 
Q. 
Q O O O 

« 3 

CK 2 
fl-

LU 
Cl 
3 

l -

_1 03 • 
CD <t 

CO 
z 

M CM CM 
I 

If) 
fl-
03 

fl-
2 O O -0 
i-« -— CO 
« UJ 03 
> Z 0. 
•-H O Q I I ^CLO 
-I 

a z 03 o 
3 3 cr 
<t I- OL 0) 0) . O O 
2 O LU o o: 03 
: UJ 103 2 
3 cr 
0 <r 
1 > 

o o o 
d 

li3 

io: 
lUJ i> Q 3 Q Q > 

UJ O UJ 1-
CO O 03 _J -
3 Z 3 

a cc ci CO Q > CO UJ • 
UJ 1- UJ m ffl 
> _l > z .Q: CC • rt z UJ UJ 03 H hi H O ffl 
CO Ul 03 03 H Z 
Ul -> UJ Q 0) 3 cc 1- Q o: 2 3 _1 
CL cr cr CL a o hi X . Q. cr 0- z oioc _j . rt cc 3 2 3 00 Q 

CL ICQ - Q. If) 
• rt • Q Ii3 Q Q Q 

1)0 o O O o O X O 
03 o '111 cr 03 o o a: -H 3 1 Q. 3 ffl a 2 X • 2 X 
Z K.O Z 2 

1- • z 2 cc lOD -1 Z cc o -_l o -> CC _l o . o: ffi 2 rt CL ffi 2 0. CL 

> O V 
M 03 

- z 

z 
fl- 3 CM <r -0 0) 
-0 CO 
If) cr Ov 

Ul I 
03 CO N <r -o 

I'-ocin 
h. ^ 

UJ cc fl-Q UJ o 
,3 0 . -ft 
I- 0 . — 
- 3 
- . U J 

[o > o 
-I ' I X Q 0 . 

03 
I-o z « UJ Q 03 O 03 

N Q: UJ 
O Q. 
Q I-lo o o . 

fl- 3 Q 
If) 
N ffl 
3 

o o o 
Ov 
03 
CO 

03 

z 

03 Q O 
3 1- N 

_J CM 
03 
UJ o: -3 
> Ul O cc 
cr ffi > hi 
UJ z CO 
03 . z UJ 1- . 3 
o: u _l 
Q. ^ • 

ffl • 
CL z _l - rt 3 cc Q 
a. UJ 

03 • Q <I Q 
c- o cr O CO o u. 

o: 
« 3 Q. 
z X Q: 2 H- UJ z 
2 a: CL rt _l O CL cc 
m z 3 Q. 

<r 
z 

03 E 

UJ E 
o 
4) 
O 
I- Ov 

I 
03 
r-

UJ Q 
3 Q CM 
I- 2 rt o - 03 O E fl- Q. 
2 X O rt O CJ -0 X 
_l - (J CC 

UJ • 
- 2 Q 

_l O O 
_l XCC 2 CL CL 
Q CTl UJ 

UJ O 2 03 E O 3 O 3 -3 O > 
_l . O CL > 

UJ Q 
3 

<I 
_J 

O o o 

LO 

> 
o > 
CM 

- z 2 • 
o 

Cl 03 
hi Z 
0) O - . 3 >-> a 

t- 2 
03 <r O Ul oc z > o X cc Cl o Ul cc rt 03 O oc 
Ul U a 
o: - o Q. Q > o O <I 3 

o 3 > 
3 _1 
>• Z CL 
_l C CL O . 

_J Q 
03 Cl 3 O 
03 Z > CC 
rt o Cl 
2 Z 
Z X rt Z 
> u Ov rt 
z — 0) cc 
cacc rt CL 



O 

CO 

UJ 
Q 
3 

CM 
CM 
CM I 
CN 

fl-

fl-o 
•1 ,0 CO 
O > - Q . 
Z C •-" 
O 2 I 
-J Q UJ U 

2 
Z O . 

X D 
cc a: 
UJ Q. 
CD X • 
zoo 

rt 3 >- UJ 
fl- _ i cc Cfj 

cc 
O UJ UJ 
O Q. Z 
• o . 

CK 0. -5 
fl-
UJ 
Q 
3 

I-C 

a 
UJ 
V) 
3 
CO 
Ul 
> 
CC 
UJ 
in 
UJ Q: Q 3 _J 
0. t- Q 

_ l . 

0 - ca CD o 
_j N • 
1 Q 

(N t- X O 
P) O CC 
z 
2 Ul . Z 
Z 0. O >H 

_ i o .cc 
oa Ou Q. Q. 

o 
CQ' Q: 

Ul - CQ 
>- z 

i <I 3 

o 
Ov 

•c 
CM 

UJ ca 
3 

O 
2 O-J 
O 
_J 0) 

I 
<I 

O 
O o 

CO 0) 

If) CO 
ID X 

• <I 
Ov I- 2 
fl-
uj 
Q 
3 
I-

fl-

in 
Ov o • 
fl-

d 
rt 

0) 
UJ 

UJ z 
a <r 
3 -D o 
2 <f> o -I 

0) 
UJ 
cc o 

10 u. 
^d 
CO _J 
M M 
. <I 

fl- I-

UJ 
Q 
3 

<I 
Z 

Cl 

z 

fl-o •o cr 
— UJ 

UJ 
UJ 2 
2 UJ 

CL • 
a 
o 

oc oc 
UJ Q. 
_J . 
CO o 
0) Ul 
Ul tf) 
ac 
a 

o o o 
CO 

_l -I 

2* 
co fl- iC 

> CM 
CM 

2 UJ CM 
•0 > > > - s . 

• (0 
a. • 2 o z > o 2 

ca m • • 

ca Q a •> 

UJ UJ UJ UJ 
0) o: OT 1- o 3 UJ 3 oc 

> z o OT 3 CO •-' UJ 
UJ o UJ _1 o > o > oc oc 2 o: OT UJ UJ 
UJ hi 1- O OQ 0) • > OT O 2 Z Ul Q UJ 3 « 3 
iC 1- • Q: Q Q: _I Q. _l H- CL O CL 

OT 01 
> CL - z 
2 cr O rt 
c: UJ 2 1- O Q Q. Q OT o . Z 2 • UJ -0 . 
O Ul Q CE Q O O CL O rt o X O 

fl- • CC fl- u. o cc rt OT 3 0. CD CL 
2 rt . 2 <r a 
2 0) rt z 2 _l • z 2 X O > i i O rt 
_l CcN cc _i <r . cr CQ h- CL CD 1- 0. Q. 

o 
> 2 

<i 

2 

O 
ca 
<r 
5 ^ 

o 
H 
O 

OT 
Q CO 
I- <I 
_ l _ l 

O 
Q 3 
O O 
O Q 
3 
>• O 2 
-J N 
Q. O . 

rt Q 
<I O 

- o: cr _ i CL o u. . • z 
O X 
- H O : 
> 00 CL 

<r 
z 

CO 
z 

o 
Ov 
CO 

CM I 
SOTS 

2 -0 Q: o UJ 
UJ rt ̂  CQ 
Q H fl- Z 
3 <I O O 
K o: -o _ i 
rt Ul v' 
O Q. 
2 O UJ Z 
O 2 >-> 
_ i a: o Q 

UJ X 
ZCL . 
O Q <r o 
3 OT cr 

cc Ol 
^ hi . o o 

fl- _J O Ul o _ i Q: OT 
• rt 

Ov oc . o o: CL 
. UJ • 

CM Z T 
10 o o o 

d o 
10 

CO 

no > 
CM 
o 
CM >-
> >v 
• CM o z 
OQ 
UJ 

a 
hi 
OT _ 
3 Q <I 

UJ _ l 
OT I-
UJ rt OT > z z cr •-• <r 
UJ _1 rt 
OT _ l 
UJ <r _ i Q 
Q: Q rt o 
0. <I 3 O 

Z 3 

« - > 
O _ l 

O 0 . 
U. 10 
O fl- . 

Q 
O Q X O fl- o o cc 
rt O CQ 0. 
Z 3 
2 Q • Z 
> _ l O rt 
_i UJ . o: 
C D 3 Q. CL 

CO 

o 
10 
IO 

CM 
CM 

UJ Q 
3 
I-

rt 
o 

o 
rt 
OT 
> 
rt 

O Q 
fl-
. > C\ _l rt CL 
• I 

Ov I- z fl-
UJ 
Q 
3 

I-

-I 

CL 

o o o 
o o 
-0 

in 

CO 
rsi 
fl-

> 
- J 
CO N 
> z 

o 
la 

a 
UJ 
OT 
3 Q 

UJ -
OT I- > 
Ul rt UJ > z o: cc rt cc 
UJ _1 3 OT OT 
UJ a - Q cc Q ca o 
CL <r <i o 

2 O 3 
o a: >-

25^ 
U. O 
O OT . 

CD Q 
fl- D O O 
fl- o o: cc 
rt O CL 
2 3 Ov . 
2 Q r- Z 
> _l -0 rt 
z UJ o D: 
ffl 3 CL 



l i . 
o 
00 

n 

O 
o 
o 

(N 

UJ • 
Q Q 
3 I-

O W 
Z _J 
O _l 
_J 

z 
3 
<r 
Vi 

UJ 
ic 
<i 

O _l 
M 
• z 

CO Z • c 
« o z 
ID 
UJ 
Q 
3 

<I 

O 
UJ 
CM 

Y 
O 
> >-
- M 
• Z 

a 
UJ 
CO 
3 

OQ 

UJ 
03 CO 
UJ 3 

(0 t- O 
UJ w I 

> z 
a: 11 UJ 

iii 
CO 
UJ <r z Q 
tc a o 
01 <r o o 

O _1 

U . N ' ^ 
O CK • 

Q 
I D X O 

, 0 0 0 : 
o cn Q . 

Z 3 
2 Q . Z 
> _J O rt 
-J UJ . o: 
OQ 3 Q . Q . 

•o 

• z 
o> o 
M 

• Vi 
CM rt 
CM > 

UJ O 
Q O 
3 OQ 
h- l-l rt CC 

§g 
o -
_l _J 

UJ 
2 
CO 
UJ 
3 
(3 
Q 

rt o 
CM O 

• 3 
•0 CH 
in _j 

• Ul 
CM 3 2 no 
Ul 
o 
3 
I-

in 
-> 
o 

2 ^ 

a 
UJ 
(0 
3 Q 

UJ CO 
V) h-
UJ rt . 
> z _J 
0: rt UJ 
UJ _i 2 
W CO 
UJ <i UJ 
0: Q 3 
Q. <r o 

2 
<i -
o o 

o 
u. o 
O CM 

N O x 
t o o 
rt O 00 
2 3 
2 ca . 
> _i o 
_J UJ . 
CQ 3 Q. 

in 

CM 
in 
CO 
CM 

UJ 
ca 2 
3 o 
K •-• 
rt Vi 
O rt 

§1 
oc 
<r 
Q 
UJ 
O 
UJ 

O _J 
fl- _J 

• UJ 
c > 
rt <I 

• _l 
CK u. 
fl-

ijj 
Q 
3 

<I 
_l 

Q 
Ul 
(0 
3 Q 

UJ 
0) I-
UJ rt 

UJ _l 
CO 
Ul <r 
oc a 
CL <i 

2 
<r 
o - Q 
U. -0 . 

, ca 
00 a tx o 

poc 
ta CL 

2 _J to rt 

o 
o 
o 

d 
o 
CM 

CJ 

r 
l o z 

p 

> 
Q 
o cc 
O Ul 
z oa 

z 
3 g -I 

E z 

cc 
CL CL 

CM 
•C 

I 
o 

2 00 
o in 
CO — 
rt fl-
> o irt ̂  
Q — 

|u] ca 
3 _i 
2 <r 
Ul 2 
> o 
d Q 

O 
'K z 
2 
Ul • 
JC T 

o 
o 
o 

rt 0 
H 0 
<I 0 
_l 

N 
rt 

Ov 
X 
CM 

> 
X -V 
in CM 
> z 2 

• • (J 
Q 
UJ CO 
CO 
3 Q -

u cr 
W 1- u 
Ul •-• > > Z 3 
CC rt 0 
UJ _J 0 
0) 2 
UJ « < r D 
cc Q > 0 
CL d - 0 

2 • 3 
d > > 
U d _l 

CL 
L H 
0 2 . 

Ul a 
Ov Q y 0 
fl- 0 Q : 

0 . 0. 
z 3 UJ • 
2 P z 
> _i 0 rt 
2 Ul 0 0: 
Ol 3 Ov a. 

\ 

CM 
in 
Ov 
I 

K > l̂ v 
rt 03 .0 
O 2 
2 UJ -
O > fl-
_J d O 

> vO 

cc w 
Ul z 
Vi O 
3 X 
Ul Q . 

O d 
CM X 

CC > 
in UJ d 
fo >- X 

UJ . 

o 
o 
o 

CO 
05 
CM 

03 
O 

CM 
CM 

CM 

CM 
CM 
CM 
CM 
I 
ITi 
O. 
C5 

fl-
Ul CC o 
Q UJ O 
3 1 
H UJ 
M X 
O UJ Ul 

§ 
_i 0: X 

Ul Q. 
OQ z 
3 X 
-J H 

0: 
X O 
t- 3 

o Q : 05 
UO o 2 

3 rt 
05 <t 
2 

rt d d 
UO 

lil 
a 
3 
I-

o 
o 
o 

00 

O P5 
to. • z 
p>- ca 

'0. 

V) 
CL 

M O 

r -1 

LJ d d P- H 
o: _i 
U J 
W) d 
U J Q 1 
cc d 0) 
(L 2 

d 0: 
O 3 

o 
cc z 
UJ > 
05 UJ 

, 3 05 
In d P5 flc 

X in CL 
- CC'^ • 

Ul 1 z a > o - I 
U J o 0: 

CO 3 05 Q . 

cc 
Ul 
CQ 
z 
3 
_l 

a 
o 

ca 
UJ a 
05 I-
3 _i 
CO > 
UJ 2 
> d 
o: Q. 
UJ z 
05 O 
UJ o 
o: 
CL oc 

Ul 
CO 

z 
3 

X 
CM I-
UO CC 
rt o 
2 3 
2 05 
2 2 
_l >-
ca d 

Ov 
o 
CM 

o 

CO 
• z 

o 

cn 

05 
0. 
o 
o 
_l 
z 
d Q: 
iC UJ 

cn • E 
t- 3 
0) _l 
CC . 
3 Z 
0 -
Z Q 
> 
UJ • 
05 Q 

O 
CO CC 
in CL 

1 z 
O rt 
o cc 
fl- CL 



u. o 

00 «3-

o o 

CO 
M 

UJ 
Q 3 

in 
CM in 
CO in 

o 
•o 

> UJ u z cc o cc I 3 0. 
cn 

- X 

a o o o o _l O 3 O (0 
z C) <r . 

rt UJ 3 
• -J • 

Ov O CC 

uJ O 
Q o 
3 o 1-
rt 0̂  1- 03 <I 
_1 

0̂  
o: > 
CM 

00 > z 
5 

Q a 
UJ I- . z 
(0 _i o o 3 

to 03 H 
03 UJ « 
Ul > . > 
> CC > cr 
o: UJ UJ UJ 
UJ 03 o: 03 
03 Ul Q: UJ 
UJ Q: 3 o: 
o: CL 03 Q. 
0. 

Q . D 
O Q O 0 0 : 0 
^ Z ^ 

z o . 
<r 03 Q 

CO UJ OQ O 
no J o Q: rt u a: Q. 
Z . 1/0 z 
Z O rt rt 
o . 00 cc 

m Ov tL 

in 
CN 
1-

o 
CM 

UJ 
Q 

Ul z 
O 

3ZS 
I- o rt rt 3 
O 03 O 
Z rt _ | 
O > 
_ l " 

a z 
cc \ 
y ^ 
OQ K zcr rt o 

CM a o 
• Z 3 in o Q 

«r > 
• <r 

o to -3 in 
UJ 
Q 3 
I-
<X 
_ l 

CL 

a 
hi 
03 3 Q 

t- H i 
03 _j to; 
UJ : 
> >- <I Q: z >-
UJ <r o 03 (L a: 
UJ z o 
cr o UJ 
CL o o 

03 3' o in 
3 in 
Q rt o 

1- cc in (L tr « _i 
Z 03 U. 

z z 
> <I X 
-J > K 
CD Ul 00 

in o 
IV 

CM 

Ul 
Q 3 > 
H <r 
"-• 3 
0 0 
O _l _i <r o 

0: 
<r 
Q 
UJ 

O <I 
• a 

03 <i 
CM z 
• <r 

Ov o «r 
uJ 
a 
3 

-I 

O o o 
CM 

Q 
H 03 _l 0 CL CL 

> . 0 
.. 0 Q 
UJ 03 
03 UJ 
3 > CC 
CO UJ 0) 
UJ 03 Ul 
> hi 0 _l CC CC CL 0 
hi CL rt Cl 03 
Ul 03 03 Ji cr UJ 0 Q. _l > 0) 

0 CL . 03 
iO 0 

o: . CL <I CD -
Q • 
UJ; - Q in oi> o in i d cc 

-I <r ;3 CL 3 a z <r z z 
o 
-I z 
_1 rt 

o <t|<r cc 
CD O O (L 

03 
Y rt z in a I 
OQ 00 
t- vO 
03 N 
UJ 
3 -

fl-o cc o 
hi — 
Oj z 3 2 
_1 <I z i 
<r o z o 
cc o . o -3 

o o o 
vO 

o 

> 
V. 
0) o z 

<I 
CM 

_l > 

o . 
OQ O 
\ji ca hi 

OQ 
Q: - z 
UJ M 3 
03 Z _l 
Z <I 
3 m . 
_l z 

I-
- 0) Q 

03 UJ 
O 3 . 
cr Q 
OQ . O o cc 
Z Ov Q. 
<I fl- . _ z 
cc X rt 

o o cr 
O CQ CL 



0. 
O 

UO 

CM 

lii 

z 

I 
H-uo cc 

T O 
. 3 

04 Crt 
0) Z 

• h-i 
rt <r 
UO 
UJ 
a 
z> 
t-
rt 
I-<i 

a. 
> 

a 
UJ 

3 

CO . 
UJ Q 
> K o: _j 
UJ • 
(n o 
UJ u 
0. oc 

in 
z 
Zl 
_l 

X 
rt I-

o Q: 
OM o 
Z 3 z w z z 
_l •-' 

0) fl- o 05 
fl- fl- fl- O 

o3 rt c3 rv 
fl- rt rt fl-

OM fl- 0) o 
CM CM OT ci M 
rt rt Ul rt z 
• • Ul 
UJ o UJ "D UJ UJ 
Q oc Q Q y a 
3 Cl 3 . 3 UJ 3 , 
h- m t- 1- K UJ 
rt o rt OT rt CC 

rt" 
O O O O O h-z • z . z Z H o cc O H o > O >-> 
_J CL _l U. _i cc J cc 

cc CC 
f 3 Ui 

H t- u. z 
W OT UJ Ul • aj 
> OC > Q z o UJ O 
rt u. Q o 

•0 o Ov O fl- 3 
fl- o rt O M <r rt • o • -1 . _J . 3 
OD _l Ov -I UO rt -0 UJ 
fl- « CM O 0 ) 3 O Q 

• z • 0. a O • cc 
0) fl- <I Ov <I o a 
UO UO fl- U5 

o in Ul o uJ UJ o o Q Q O Q Q O 
CA 3 3 O 3 3 O 

1- H 
rv rt rt ,0 rt rt CN 1- 1- fl- 1- (- 10 « • <I rt <r <r 

-J <r _l _l <z -I 
• o z z 

cn 
Ov u 

CM o Ul 
u 
CM 

CM o CJ 
O (r OM O • o > 
M > CJ > UJ > • > >-> -v • ^ o -v 

in 0) • 0> O CO 
• ^ z UJ z ca z CL • Z 

Z - z o z > CD 
• UJ z 

03 • • CD rt <£ aa . 

a a: Q (r C5 >-i a OT - UJ o UJ (L UJ (£ Ul CL 
CO w UJ CO . OT O w o 
Q. 3 CD 3 C3 - 3 1- 3 O 
O h- . O _l 
O CO UJ CO _l UJ OT >- OT • Z 
_J UJ • (J UJ > UJ > Ul Q C z o: > Q z > OT <t CC > a > 1- CC 
<I UJ (T 1- rt och- Ui cc 1- - o: _i Ui 
•y at uj!_j Q: Ul ' J I m UJ _l • UJ > cn ' z (rt CL OT 3 H Z OT Q OT OT . Z 
H D Ul OT u o Q: 3 UJ t- o: UJ 1- H 3 
Crt _l a l l - Q: o 3 _i cc 2 Q: o OT _i 
(t • 

CLiZ . Q. cc O (L Ul OT QL 3 (t • lUJ 1- CL U. • Z <I Q cr • 
D Z j Z OT z Q. _l O 3 Z 
O >-• 1- 1- Ov rt O _l cc O - H 
Z Q OT <r z OT O Q -I <I Z CL Z Q 
>- . Ul rt UJ CM UJ a > 
UJ . > oc -

cc rt . > a UJ • 
W Q Z O Q O Q UJ O Q O W Q 

O 00 rt H O fl- u. . o UO Q O O -0 o o 
00 QC o O CC o . cc O CM CC O 3 0) cc 
10 CL M o >- CL N O _l QL M <I CL M U5 CL rt • z o > . Z _l U. . Z _l 1 • Z 3 " . 
1 z z _1 z Z _J Z Z Z Z Ul 1 z 

O •-" z <I Ov rt z o a rt Z 3 -0 rt 2 Q O rt o oc _1 z Ov o: _i Q. z Q: _J C3 CM (E _i CC o Q: 
fl- Cl flD|<I 01 Q. 

i 

CD tl CM (L m <I CO 0. cn <i 05 a. 

1 
• N / 

o o 
ro 
10 
CM 

UJ 
CD > 
3 <r 
H ca 
rt 
o z z a o u 
_l 2 

3 
Q 

<i 
Q 
UJ 

o o 
. OT 

N 3 
O O 

• CC 
o a 
UO 
•« 
UJ 
a 
3 
t-
rt 
h-
<r 

a OT 
UJ Cl 
<fl o 
3 O 
CO D Z 
UJ H <r 
> _i y cc 
X in 
UJ OT « JD 
OT H • ! Z 
Ul (J I- 3 
cc 3 CO u 
0. Q r 

CE 3 t 
CL O C o:5P 
<r Ul i • 
Q OT Q 

IV UJ O 
O U 05 CC 
CM IO CL 
2 OT i . 
2 3 1 r 
Z CD O rt 
_l cc O CC 
CD <I fl- CL 



o 

O 
CO 
CO 

UJ 
Q 
Z) 
I- z 
l-l o 
O CO 
Z -I o o 
_J I 

CJ 

10 I-
fl- (0 . z 
CO • H 

y 
rt <I 
IO 

uJ 
a 
Zl 

0 00 
1 z Z rt 
<I 

O O ' 
UJ > ' 
Vi 

3 • • , 
Q O CO I- • 

UJ _l CQ 
> tC| cc . . UJl 
UJ O 2 CQl 
W O UJ Z l 
UJ Q Zl' 

Q: Q : _i _ i : 

Q. UJ O i 
m CD •! 
§ -S! 
_i (̂  Ql 
_l «J- .1 
_l Q l 

00 <I X ol o H o o:' 
M w OQ CL: 
Z Z .| 
Z - . Z l 
Z Y O - l l 
-J OC •(£.', 
CQ <r Q. 0.: 

o 
fl-

o 
C-l 

Ul 
Q 
o 
i t o 
-J (C 

cc 
Ul z 

•0 z fl-• z 
•O UJ 
O Q. 

. w o a 
10 

UJ 
Q 
o Is 

0) 

oi Ml 
> > 

• 

o CO 

0. z >• ffl 
Q COi 
Ul (Ll 

Ol CO 
(Ll 
Ol 

D o 
-J 

CO z UJ <r > o: oc UJ 
UJ ffl CO • z UJ o: Q (Oi. 0. I-

_i cc • 
D Z 

ViO <-> 
cc Z j Q 
UJ >| 
Z UJ! . <r (oiQ 

Ov _l o o tL o!cc 
CM 00 2 Z -H 
Z UJ I 2 OL O 
-I OT o i o : 
ffl <X CO I C L 

•o 
fl-

0) 
0> 

Cl 
0-1 

.. UJ 
UJ o 
Q Q 3 -I 
t- CC 
O UJ 2 -J 
O Q. _j <r z 

Q: <r 
Q 
UJ 
O 

0) 
O • 
• o 

rt O rt OT 
. W 

Ov <I 
fl-
uj 
Q 
O 

N 
IVJ 
M 
X 0-1 > 
|o CO 
I • z 

Z lffl 

a Qiuj 
UJ i-lo 
CO _ l i Q o -

OT|CC 
OT I-
UJ OIUJ 
> D!-l 
CC Q 
UJ O 
OT o: 
UJ Q. cc 
CL cc. 

<I!UJ . 
D i > Z 
UJI<I w 
O, Q 

! l 
Q;f- -• 
UJ Ov Q O I- rt o 

- <ii-H o: 
M i->; I Q. Z O j r t . z oirt r 
2 OTiro rt 
_l OTiN tc 
ffl <r:rvi CL 

cc 
CL UJ 
« ffl 

z z 3 
- -I 

Ul 

o o o 
6 
CN 

05 

ffl z z fl-

„ o: Q rt UJ > 05 

3 • 
o CO 

UJ ffl" 
> o: cc - UJ 
u _i ffl 
05 

n z UJ <r 3 CC Q: _I 
a. . 1-Q 

I- - Z 
• rt 

Ul a 
oc > 
Ul <I . 
ffl Q z > o 3 <r cr 
_i ffl CL 
o o z 
O -0 rt 

H fl- cc 
<I rt CL 

UJ z 
Q O 3 " 
K OT 
rt rt 
O > 2 l-l 
O Q 
-I 

CC 
UJ ffl z 3 
-I 
1 

Cl o 
O 2 
. <I 

vO 3 
O I-
tO 2 
IO 
uJ 
Q 3 
I-
rt 

o 
10 

• u. CK o rt o 
. I 

fl- cc 
M UJ rt ffl 2 
•• <I 
UJ > 
Q 3 -
I- 2 rt o 
O >-> 2 OT 
O " 
-J > 

_l 
-I 

N 3 
C-l « 

. UJ 
rt K , o <r 

• -J 
fl- CL 
10 

o o o 
ON 
CK 

r>v 
ffl 
fl-
UJ > 
-0 X 
> CO 

z 

' Q 3 I-rt 
't
i s 

o 
CO 

CC 
UJ 
> 3 o _ 
O UJ 
Z ffl 
<r z > 3 

_l 

OC 

Q <r . 
I- -• z 
_i o -• 

cc Q 
cc o 
UJ UJ • 
ffl O Q 

N Z O rt rt • cc 
M I- 3 Q. 

z 
Z . vO z 
Z O N rt 

,_1 "H cc 
lffl ffl rt CL 

\ 

0. 
> 

a 
UJ OT 3 
iCO 
>U1 
> 
cc 
UJ 
OT 
UJ 

a: 
CL 

o o o 
05 d 
Y o 
Cl fl-
UJ 
-0 > 

o 
CO 
oc >-
UJ V. 
> 05 3 Z 
O o z 
a 
> 

OT 
CC 

OT UJ 
O ffl 
z z 
I - 3 W 

Q <r . 
i- I Z 
_l rt 

UJ 
ffl rv. Q 

05 Z N O rt rt rt cc 
Cl I- rt CL 
Z 1 . 

z . o r 
2 O O rt 
_1 . -0 CC 

ffl ffl c-1 Q. 



u. 
o 

m 
T 
rv 
n UJ 

. o 
CO <z 
N cc 

Ul 
•• I-
UJ 
Q » 
D Z 
I- o 

S w 
2 
o > 
_l " 

Q 
CC 
UJ 
ca 
z 

_l 
|v 
O <t 

• z 
rt UJ 
CO UJ 

• M 
<r (/I 
ITi 
UJ o 
a o 
D o 

rt 1- CM 
c-M 

_i 

N 
cn 

UJ > 
O "V > 00 

z 
> u 

a in ' 
UJ 
CO 
D cc ! 

UJ ! 
CO > Ul 
> o Q: 

u UJ Ul Z CD 
V) I z 
UJ > 3 
Q: _1 
QL CJ <I -

I- rt z 
_l o - . 

cc a 
X o 
UJ UJ • 
CD O CD, 

fl- Z Ol 
rt rt .CCI 
M H 3 Cu 
2 
2 . -0 Z 
Z O fv rt 
_1 . rt cc 
m CD rt CL 

o 
CO 
c> z 
fl- o 

. 1-
N _l 
CM UJ 
rt Nl 

<r 
" X 
UJ 
Q • 
Z) CO 

O 2 
2 O 
O - • 
_l CO 

> 
Q 
CC 
UJ 
CD 

N Z 
-I O 

oJ- " 
-H Z 

m rt 

no X 
ID 
uJ 
o 
3 

<r 

IV 
CD 
fl-

UJ > 
-0 

o 

a 
UJ 
CO 
z> 

CO 
Ul 
> 
ce 
UJ 
CO 
UJ 
cc 
0. 

UJl 
>l 
Ol 
o l cc 

Q <ri . 
h- Z 
J O " 

X a 
X o 
UJ UJ • 
cn o Q 

ID z o 
rt rt . cc 
C-l I- 3 Q. 
2 
2 . -0 Z 
2 O N rt 
_1 • rt CC 
CD DQ rt CL 

CN 

•c 
CO 

• UJ 
ro o 
c-l <i 
" X 

cc 
.. UJ 
UJ 1-
Q 
o 
K 2 

3 2 
2 CO 
O " 
-I > 

o; 
Ul 
CQ 
Z 
o 

CO _l 
UO 

• UJ 
O _l 
(0 I 

• o 
fl- D. 
UO 
UJ 
CQ 
3 

_l 

o 
o 
o 

10 
Ov 
CS 

0. 

a 
Ul 
CO 
o 

CO 
UJ 
> 
X 
UJ 
OJ 
UJ 
CC 
Q. 

UJ 
CD 

•0 z 

rt rt 
04 I-
z 
z . 
z o 
_J • 
CD CQ 

cn 
fl-
UJ > 
•O V. 
> 03 

z 

03 

CC 
UJ 
> 

o ce 
O UJ 
Z CQ 
<r z 
> z> 

<i • 
>- z 
o >-. 
X a 
o . 
UJ • 
O Q 

o 
. cc 

3 Q. 

«o z 
rv rt 
rt cc rt CL 

o 
o 
o 

6 
CO 
c-l 

0\ 
o 
CM 

>-
O -v 
CM 03 
> z 

CD 

03 
X 
O 
O X 

• _1 UJ 
Q Z 01 
I- <r z 
_j ic: D 

UJ . . 
rt Ul z 
cc > rt 
I- <r Q 
CO 
D Q • 
Q Z C3 
Z O O 
rt o DC 

UJ CL 
O 03 . 
0 Z 
_i ro rt 
<i fl- cc 
01 OM Q. 

ro 
rt UJ 

i i 
o 

UJ 1 -
Q OJ 
3 _1 
. UJ 
•-" > 
O UJ 
z cr 
o _i -

cr 
UJ 
DQ 
z 
o 
-I 

ro 2 
fl- o 

. z 
ro 3 
ID « 

• UJ 
o 01 
UO 
•• 
Ul 
Q 
O 

rv 
o 
CM 
O 
CM 
> 
o 

DQ' 

03 03 
0. Z 
O 
O 
_J 
z 
<r 
i i 

a 
UJ 
03 
D 

CO 
UJ a H-
> H 03 
o: _i a 
UJ X 
03 . 3 03 
UJ O O UJ 
cr o z -I 
(L > 

cc UJ 
Ul 03 
01 X 
Z 03 0) 
3 ID 

« V- - o 
- z . oc 
CM O _l (L 
2 Z U. . 
1 3 Z 
Z <I X rt 
z UJ 1- o: 
01 CD fl- CL 

03 
UJ 
i i 

. <I 
X 
03 

o 
z 

o 
UO 
o 
CM 
fl-
CM 

.. X 
UJ Ul 
Q > 
3 l-l 
I- X 

i d 
O UJ 
-J 3 

' o 
0. 

X 
1 <r 

a 
Ul 

UO o 
03 

• 2 
ifv <I 
fl- X 

• UJ 
Ov 03 
fl-
uj 
Q 
3 
'I-
<I 
_l 

vO z 
DQ 
00 
<I 
ro > 
• > 

O -v 
. 03 

m z 

Q 
UJ 
Vi 
3 

03 CD 
UJ H 
> _J 
X 
Ul 03 
CO y-
Ul u 
X 3 
CL Q 

o 
cc 
X 

' X 
<t 
a 

CN UJ 
rt o 
CM 
z z 
X <1 
2 X 
2 UJ 
CD DQ 

X 
Ul 
> CO 
rt Ul 
cc y 

<I 
_l X 
_1 03 
Ul 
3 
o 
CL OJ 

UJ 
- _l 
. o 

UJ 2 
> -I 
<I X 

CO 
UJ 
o • 
> a 
o o 
-3 cc 

<x • 
o z 
•O rt 
rv cc 
fl- CL 



I I I 

CM 

o 

C O 

o 

C O 

CM 

QJ 
Q 

o 
Z UJ 
o o 
_ l I 

cc 
cc 
Ui 

Ul 

22 
CO _ l 

• Ul 
«r ffl 
in 
uj 
Q 
3 

H-
<I 
_1 

O 
o 
•o 

Ui Ui 
a _j 
3 _l 
I- <I 
5 ^ 
2 I -
O Z 
_ l Ul 

O 
C O 
UJ 
cc 
o 

> 
I/O <x 
UO -J 
.0 UJ 
M Z P 

CN Ctl 

Q. o : 
> o 

a 
Ui 
tfl 
D 
CO 
UJ 
> 
ir 
UJ 
0) 
UJ 

Ul o > 

> 

C C Q Z 
a. I- D 

_ i _ i 

O .2 
O UJ 
Ul c a 

o _i o 
N o Q. Q: 

N CL <r CL 

2 _l 0) z' 
2 _i n -
o UJ r cc 
ffl m 05 Q. 

o 
05 
o 
M 

UO 
CM 

.. cc 
UJ 
Q _ l 
D _J 
I- UJ 
w ffl 
C O CL 
2 Z 
o <r 
-I o 

cc 
O Ul 
T H 
. 05 

O 3 
O UJ 

. cc 
O CCl 
UO 

u UJ 
Q C3 
1- 1-l-H 

1-
<I a <r UO . _1 <I _ i O <L 

a T . o 2 2 
X 3 
rt Ov 

> Ci o a 
> o 

a CD' > 

o Q \ 
1- . 05 

oi Z -1 cc z 2 2 UJ 
Ul > > . . _ l rt 1=1 Ul Q ilD cr 

Ul -I UJ 2 05 
05 _ i 05 i-i _ l Ul 
D D X _ l _ l 

> 05 UJ CO 
CO • 05 ffl z 
UJ O h- Ul Q CL - i 
> O 2 > Z Z I 
CC Ui CC <I <I O'J 
UJ I o u o 
CO O 05 05 UJ <» 
UJ D UJ UJ y 
CC O CC cr cr • 05 
Q. ffl O 0. X Q Ul 

to 
CC a 
<r " UJ 05 X 
Q 2 iC UJ 05 
Ul X <i z -
u o a _ i 2 • 

ca C3 <r a 
rt >- O CM o: o 
CM <r cr CM Ul • flC 
CM J CM CL CM 1-1- Q. 2 OM a 2 CO 05 . 
2 UJ Z X 3 z 
2 D 1- rt 2 UJ IV rt 
_1 _ l O CC 2 o: rv cr 
Ol ffl _ l CL CD CD rt Q. 

o 
o 
o 
d 
05 

05 
z 

o a 
UJ 
05 

C O UJ 
UJ cc 
> UJ cc 
a z UJ 
UJ . o: CD 
05 D UJ Z 
UJ I- > D 
o: |_i 2 _j 

rt UJ Q 
z > 
3 <I 
d ca 

>!• Kfl X O 
: tt: 

CM t ) IV CL 
2 O 1 
2 05 C N Z 
2 f-i Cl -• 
_i kr OM Q: 
m pi -i CL 

CO 
12 
o 
-1 

UJ 
rt 
rvi 
2 
Ul 
o 
<r fl- z 

UO 
1-0 0." 

U. 
o 

UO ffl 
in 
uJ 
ca 

o 
o 
o 
CO 
o 
IV 

CO 
X 

I CM 
UJ 
•o 
> 

a . 
UJ CJ 
rt CD 

z >• 
rt - X _j Q: 05 

CL UJ z 
> 05 > 

I- D 
-- o o 
Q 3 O 
UJ Q Z 

S§5 
UJ I- • 
> 051- cr 
cc UJ 0) UJ 
UJ cc OD 
05 o cr z 
UJ U. UJ Z l 
cr Q _ i 
Q. « 2 

rt UJ • 
CQ 0. Z 
Z - i 

IV 
UO 
in 
CM 

CM 

UJ 
Q 
H rt 
o 
2 
O 
_l C C 

<r 
C l 
2 
O 
I-
05 
O 

fl- C D 

05 
rt CL 
UO U. 

. O 
Ov C D 
fl-

uJ 
ca 
Z l 

I-

CL 
> 05 

K 
•• a 
a Zl 
Ui Q 
05 O 
Zl cc 

Cl 
05 
UJ I-
> 05 
o: UJ 
UJ cc 
CO o 
Ul u. 
cc 
CL <z 

o 
o 
o 

05 U5 
X O 
CM CM 

Ul 
-0 
> 

o 
C D 

- > 

cr V 
UJ 05 
> z 
Zi 
o 
o 
z 
<I > 
cc 
Ui 
ca 
z cc 
Ui Ui 
CL C D 

z 
• Z l 
3 _1 

_ l 3 
O 

, O O Q 
luo UO O 
KHXO CC 
ICM 05 rt C L 
Z i l • 

I- o z S rt o rt 
Ll o: -i cr 
m C Q CM CL 

ca OK 
E U-, rt 
D O Q 
_ l rt 
o 
O - Q 

>0 . O 
CM I _ l C C 
CM 05 U. CL 
2 -• 2 I - Q Z 2 rt z rt 
.JCC CACC 
C Q C Q CM C L 



r-l 
n 

h. 
o 
in 

M 
o 
o 
in 

CN 

UJ 
a Ul 
I- « 
>-• _ i 
C3 
Z UJ 
o I-

z 

CE 
UJ 
III 
z 

c-l _ i 

Ov u. 
N u. 
d m 
in 

Ul 
Cl 

C3 
UJ 
V) 
3 

(>j • 
UJ C l 

O 
CM 

o 

ca > 
•V 

- CO 
CO z 
CL 
o 
o 
_1 
z 
<I 

CO Q . 
UJ I- 3 
> _ i Q: 
cc • UJ 
U • • CCl 
0) O I- z 
UJ O 01 D 
Q: _I 
Q. cc Q: 

UJ D . 
C O o z 
z z -
D > Q 
_l UJ 

01 • 
— ca 

N • * O 
CM I r-. CC 
c-l - I CL 
Z <!• . 
z u. z 
Z U. UJ -I 
_l D t- cc 
C Q ca 01 0. 

in 
o 

IV 
fl-

fl-

CM 

UJ 
Q 
3 

o 
z > 
o <r 
-J 01 

a 

z 

UJ 

in <L 
o I 

• 01 
01 
N U. 

• CJ 
Ov CD 
fl-

UJ 
Q 
D 

<I 
_l 

Z Z 
Ovi > 

Q UJ 
UJ y • 
01 <r o; 
0 I . 

01 ca 
CO 
UJ I- -
> 0) > 
cr UJ <r 
Ul cc 2 , 
CO O Ull 
LJ U. I-
CC CC 
CL <I J 

-« O, 
C Q Ol 

D -
-I • 
O I-
O 01 

05 
CM I I 
CM 01 I-
Z -I -0 
1 I- 1 
Z 111 
z o: cn 
C D ffil UO 

o 
fl-

•o 
Cl 

CM 

Ul 
a 
3 

O 

1 = 
z 
> 
3 
I-
UJ 
I 
o 

Ov -
o cr 

. o 
CM u. 
fl- z 

. <r 
in o 
in 

Ul 
a 
3 

<r 
_ i 

o 
Ul 
01 
D 

o 
o 
o 

UO CM 
03 rt 
" CM 

O 
0) 

cr > 
UJ \ 
> Cl 
D Z 
O 
o 
z 
<r 
> 

01 
CC 

o u 
cc OQ 
<r z 
oc 3 
cc _J 

CD • 
Z 

[Ul rt 
iO Q 

6 r -. 
I-! - Q 

O _ l | . O 
Cl _ i cc 
CM CC 
z o 
z u. 
z z 
_ i <iiui cc 
CQ O rt CL 

U. Q. 

X z 

CO 

Ul 

o 
I- • 
CM <r 

UJ 2 
o > 
6 
ca 

(L Z Cl 
o: o: z 
o <r 
o 

z 
cc o 
UJ z 
CQ _J 
z <r 
rt 01 

_ • cc 
<X LU Ul 
Z . CD 
o z z 

• _l 
<I I-
Z 0) • 
cr z 
LU I- rt 
I- Z Q 
z o 
rt cr . 

u. Q 
2 O 
<i o o: 
rt IV. (L 
Q O . 
<r 1 z 
Z Cl -1 
<i o o: 
O Cl CL 

fl-
o 

d 
Cl 
CM 
CM - I 
rt UJ 

z 
.. 01 
UJ UJ 
ca D 
3 a 
o _J 
2 C 
O 01 

o 
a. 
01 

UJ 
H 
03 

Ov <I 
in 3 
0̂  Q 
in o 

o 
CM 3 
in 
•« 
Ul 
Q 
I-rt 
K • 
« Q 

O 
O 
O 
•0 
CO 
o 

_l 
03 
o 
0. 
01 
rt 
D > 

UJ CM Cl 
I- z z 

Z 01 CM 
<I 
3 T _1 

ca CM <i 
U _1 > 01 
01 UJ - o 
n 2 • CL 

03 O 03 
CO UJ • -1 
UJ D 03 Cl 
> G -
a: . _j u 
UJ 'v Ul K 
01 o: 2 01 
LU UJ CO a 
cr z UJ 3 
CLCCZl 

o a a 
u. - o 

. . o 
OL I- 3 
«» 01 
CL 

Q Q 
CM O « O 
Cl o UJ cr 
CM CD Q: QL 
Z -I 
2 o: CM z 
2 <I 00 rt 
o o CM o: 
CD - .0 Q. 

in -
fl- > . Ul 
O 2 
in cc 

• <i 
o o 
Ul 
UJ o 
ca o 
D o 
1-
rt o 
1- CM 
<r 
_ i 



(N 
n 

u. o 

fl-

CN 

isl cr o o 
K cr >-> o 
CD CQ 

o I-
cr 
U l 
OQ 

§ 
-I 

-0 cc 
U-) UJ 

N cc fl- cc • a 
C«5 O in 
U l o 
Q o o 
1-

6 K rv in 
a cr CO -I in 

_ i 
M 

> 
C J 

Q 
U l 
CO 

CO 
U l > cr 
UJ 
Cfl 
UJ Q 

CD I 
U l -vl 
O COI cc E 
O ' 
UJ ' 

o 
UJ 
C J 

2 . 

CC : 

. UJ 
I- CQ 
C f l E j 

CC K a _ i 
0 . _ i « cr • 

flC o E 
U l I- " 
CQ o Q 
E 
3̂ ĉ , 
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SECTION 6 

COMPUTER PROGRAM 
TO READ DATA FILES 



OPERATING INSTRUCTIONS 

COMPUTER PROGRAM TO READ DATA FILES 

The program is designed to be used on the NORTHSTAR HORIZON micro
computer, s ing le density d iscs , two disc dr ives. It i s wr i t ten in 
NORTHSTAR BASIC, release 5.2. and the operating system is DOS, 
release 5.2. 

OPERATING INSTRUCTIONS 

Place disc#l in drive#l and disc#2 in drive#2. Output terminals: 
VDT as and 132 chrs wide pr in ter as #1. Act ivate computer and 
terminals. 

1. VDT shows READY 
2. Type: LOAD 0PDEI82 -carr iage return-response READY 
3. Type: RUN -carr iage return- f i l e se lect ion prompt 
4. Type: se lect ion -number 1 to 8 (one only) 

response -announcement of se lect ion 
choice of terminal prompt 

5. Type: choice of terminal - number 1 or 2- carr iage return 
response - fo r select ions 1 to 3: 

mi l l code number prompt(f i rst)- type i t -
mi l l code number prompt(last)-type i t 
carr iage return 

response - fo r select ions 4 to 8: 
mi l l code numbers ,prompt(first and las t ) 
-type them 
carriage return 

6. Output on VDT or PRINTER. 

Should an error in typing occur computer w i l l terminate the sequence 
without pr in t -outs . By typing RUN a new sequence is or ig inated. 
Should the error be of no SYNTAX nature, the sequence can be 
aborted by pressing CONTROL C and then typing RUN again to restar t 
the program. 
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