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INTRODUCTION

l93OlA GSRS , Missile Numbers V—3/V —4 , Round Numbers V—3/V—4, was
launched from launcher 519 at LC—33, White Sands Missile Range (WSMR) ,
New Mexico, at 1512/1518 HRS MET, 14 December 1977. The scheduled
launch times were 1500/1501 HRS MET.

DISCUSSION

Met~oro1ogical data were recorded and reduced by the White Sands
Meteorological Team, Atmospheric Sciences Laboratory (ASL), White Sands
Missile Range, New Mexico. The data were obtained by the following methods:

1. Observations

a. Surface

(1) Standard surface observations to include pressure, tern—
perature (°C), relative humidity , dew point (°C),  density (gm/rn3) ,
wind direction , wind velocity and cloud cover were made at the
LC—33 Met Site at T—0 mins.

(2) Anemometer data were provided from existing pole mounted
and tower mounted anemometers at LC—33. Monitor of wind speed and
direction from one anemometer was also provided in the launch control
room.

b. Upper Air

(1) Low level wind data were obtained from RAPTS—T—9 pibals
observation at T—O mins as follows:

SITE & ALT.

LC—33 900 meters (15 meter incs)
APA 900 meters (30 meter inco)
SMR 900 meters (30 meter incs)

(2) Air structure data (rawinsonde) were collected at the SMR
Met Site at T—0 mins. Data were collected from surface to 125Z of
apogee in 100 meter incs.

1
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1. MET TOWER a 4 BendIx Model T-120 Anemometers at 12 ft , 62 f t , 102 f t  and 202 ft
with E/ A recorders in Wind Shack.

2. POLE ANEMOMETER - Bendix Model 1-120 wI th E/A recorders in Wind Shack

(a) Pole #1 - 38.7 ft

(b) Pole #2 - 53.0 ft

Cc) Pole #3 - 83.6 ft

3. 225 FT WIND TOWER - 5 Bendix Model 1-120 Anemometers at 35 ft, 88 ft, 128 ft, -
168 ft and 200 ft wi th 5 X-Y visual indicators in Blockhouse .

4. RAPTS 1-9 - Radar Automatic Pilot—Balloon Tracking System 1—9 Radar

- 
2 

- 
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The data are presented in the following tabulations:

ELEVATION 3,983.0 FEET/MEL

PRESSURE 878.6 MBS

TEMP ERATURE 19.9

RELATIVE HUMIDITY 23

DEW POINT —1.9

DENSITY 1,043.53 GM/M3

WIND SPEED/DIR CALM

CLOUD COVER .4 ci

TABLE I. SURFACE OBSERVATIONS TAKEN AT LC—33 ,
1500 HRS MST/l4 DEC EMBER 1977
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HEIGHT DIRECTION SPEED HEIGHT DIRECTION SPEED
(FEET) (DE GREES) (MPH) (FEET) (DEGREES) (MPH )

SUR 0 0.0 1050 300 2.0

50 0 0.0 1100 317 2.0

100 0 0.0 1150 310 1.5

150 315 0.5 1200 300 1.5

200 315 1.5 1250 297 1.5

250 3A9 3.5 1300 293 1.5

300 317 5.5 1350 277 1.5

350 320 4.0 1400 267 2.0

400 320 3.5 1450 283 2.5

450 332 3.0 1500 293 2.5

500 341 3.0 1550 302 2.5

550 346 2.0 1600 312 2.5

600 360 1.5 1650 299 3.0

650 343 1.0 1700 292 3.5

700 337 1.0 1750 298 4.5 H

750 325 1.0 1800 302 5.0

800 321 1.5 1850 300 5.0

850 298 1.5 1900 301 3.5

900 284 1.0 1950 287 4.5

950 286 2.0 2000 297 6.5

1000 288 2.5 2050 296 7.5

TABLE II RAPTS—T-9 PILOT-BALLOON—~~ASURED WIND DATA ,
LC—33 AT 1513 MST/ 14 DECEMBER 1977
l930lA GSRS, MISSILE NOS. V-3/V-4, ROUND NOS. V—3/V-4

PIBAL RELEASE POINT WSTM COORDINATES :

x — 486,296.83 Y — 185,251.85 Z — 3,986.67

APPROXIMATELY: 813 FEET SOUTH OP LAUNCHER. .

NOTE : WIN]) DIRE CTION DATA ARE REFERENCED TRUE NORTH.
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r HEIGHT DIRECTION SPEED HEIGHT DIRECTION SPEED
(FEET) (DEGREES) (MPH) (FEET) (DEGREES) (MPH)

2100 294 8.0 2600 302 10.0

2150 294 9.0 2650 305 10.5

2200 293 9.5 2700 307 10.5

— - 
- 

2250 296 l’).0 2750 306 11.0 
- 

-

2300 296 10.0 2800 304 11.0

2350 298 10.0 2850 305 11.0

2400 299 10.0 2900 305 11.5

2450 296 10.5 2950 304 12.0

2500 298 10.0 3000 305 12.5

2550 299 
— 

10.5

TABLE II. (CONT)

NOTE: WIND DIRECTION DATA ARE REFERENCED TRUE NORTH.
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HEIGHT DIRECTION SPEED HEIGHT DIRECTION SPEED
(FEET) (DECREES) (MPH) (FEET) (DEGREES) (MPH)

SUR 0 0.0 1050 146 1.5

50 117 0.0 1100 180 1.5

100 117 .5 
- 

1150 188 1.5

150 153 0.0 1200 193 1.5

200 236 .5 1250 177 1.5

250 004 1.5 1300 159 1.5

300 011 3.0 1350 157 1.0

350 019 2.0 1400 252 .5

400 034 1.5 1450 225 .5

450 050 1.0 
- 

1500 211 .5

500 101 .5 1550 186 1.0

550 146 .5 1600 175 1.0

600 180 .5 1650 225 .5

650 180 .5 1700 276 1.0

700 180 0.0 1750 274 1.5

750 187 1.0 1800 270 2.0

800 184 1.5 1850 276 2.0

850 l~5 1.0 1900 276 4.0

900 143 1.0 1950 264 4.5

950 132 1.5 2000 260 5.0

1000 127 2.0 2050 270 5.0

TABLE III. RAP TS—T— 9 ?ILOT—BALLOON-MEASURED WI UD DATA
LC—33 AT 1519 MET/14 DECEMBER 1977.
19301.A GSRS, MISSILE NOS . V-3/V—4 , ROUND NOS . V—3/V- 4

PIBAL RELEASE POINT WSTM COORDINATES :

X — 486,296.83 ‘
~ 185,251.85 — 3,986.67

APPROXIMATELY : 813 FEET SOUTH OF LAUNCHER.

NOTE : WIND DIRECTION DATA ARE REFERENCED TRUE NORTH .
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HEIGHT DI RE CTION SP EED HE IGHT DI RECTION SPEED
(FEET) (DEGREES) 

—_(MPH) 
- —

_(FEET) (DEGREES) (MPH)

2100 279 6.0 2600 300 9.0

2150 284 6.5 2650 300 9.5

2200 288 6.5 2700 299 9.5

2250 288 7.0 2750 299 10.0

2300 289 7.5 2800 300 11.0

2350 292 8.0 2850 300 11.5

2400 292 8.5 2900 300 11.5

2450 294 8.5 2950 300 11.5

2500 297 8.5 3000 300 11.5

2550 299 9.0

TABLE III. (CONT)

NOTE: .IIND DIRECTION DATA ARE REFERENCED TRUE NORTH.
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HEIGHT DIRECTION SPEED HEIGHT DIRECTION SPEED
(FEET ) (DEGREES) (MPH) (FEET) (DEGREES) (MPH)

SUR 030 06 2100 298 04

100 036 05 2200 343 05

200 044 04 
- 

2300 340 04

300 051 03 2400 321 05

400 048 03 2500 312 05

500 039 05 2600 302 05

600 047 04 2700 314 06

700 061 03 2800 328 05

800 079 02 2900 283 05

900 051 02 3000 286 04

1000 032 02 3100 286 04

1100 063 04 3200 293 05

1200 070 02 3300 306 05

1300 041 03 3400 29.7 04

1400 078 01 3500 310 07

1500 224 01 3600 298 10

1600 318 02 3700 295 10

1700 3~4 02 3800 294 09

1800 109 01 3900 295 10

1900 256 02 4000 310 12

2000 248 
-_
02 4100 325 10

TABLE IV. RAPTS-T-9 PIl OT—BALLOON—MEASURED WIND DATA
SMR AT 1515 N~T/l4 DECEMBER- 1977
19301A GSRS, MISSILE NOS. V-3/V—4, ROUN D NOS. V-3/V-4

PIBAL RELEASE POINT WSTM COORDINATES :

X — 472 ,441.28 “~ — 214 ,137.54 Z — 3,999.00

APPROXIMATELY: 10 MILES N. OF LAUNCHER.

NOTE : WIND DIRECTION DATA ARE RE FERENCED TRUE NORTH. -

S
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HEIGHT DIRECTION 1 SPEED HEIGHT DIRECTiON SPEED
(FEET) (DEGREES) (MPH) (FEET) (DEGREES) (MPH)

4200 295  i i  5700 279 17

4300 29ti II 5800 278 17

440u 12 5900 280 17

4500 29-f. 12 6000 279 15

4600 294 12 blOO 280 14

4700 295 12 6200 278 18

4800 291 12 b J0() 281 16

4900 296 14 6400 280 19

5000 295 13 6500 282 16

5100 284 14 6600 281 19

5200 283 15 6700 280 21

5300 282 16 6800 278 22

5400 280 17 6900 277 21

5500 279 17 700~I 276 21

5600 2/9 17

TAb J~ I v . ( II

NOTE : WIND DIRE Ci i Ct-: i~ -:i P~ ARE I&F I~RENCEI ) TRUE t t~~RTU .
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HEIGHT DIRECTION SPEED HEIGHT DIRECTION SPEED
(FEET) (DEGREES) (MPH) (FEET) (DEGREES) (MPH)

SUE 360 05 1600 175 05

100 360 01 1700 210 09

200 015 07 1800 235 10

300 340 05 1900 230 06

400 335 07 2000 220 11

500 345 07 2100 215 17

600 010 04 2200 215 15

700 060 01 2300 210 12

800 050 06 2400 230 13

900 060 01 2500 235 14

1000 150 04 2600 240 12

1100 160 02 2700 240 12

1200 150 07 2800 245 11

1300 135 05 2900 275 12

1400 165 02 3000 285 13

1500 145 07

TABLE V. RAI~TS-T-9 PILOT-BALLOON-MEASURED WIND DATA,
APACHE AT 1545 MST/ 14 DECEMBER 1977
1930lA CSRS, MISSILE NOS. V-3/V-4, ROUND NOS. V—3/V—4

PIBAL RELEASE POINT WSTN COORDINATES

X = 481,338.60 Y = 267,644.40 Z = 3,962.07

APPROXIMATELY: 16 MILES NORTH OF LAUNCHER

NOTE : WIND DIRECTION DATA ARE REFERENCED TRUE NORTH.

10
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T—TIME SPEED DIR
(SEC) (MPH) DEG

—30.0 02 247

—20.0 01 247

—10.0 01 247

—00.00 02 238

+10.00 01 259

+20.00 00 000

+30.00 00 000

TABLE VI. ANEW)METER-MEASURED WIND SPEED AND DIRECTION , POLE 38.7 FT
RELEASED FROM LC—33 , AT 1500 MST/ 14 DECEMBER 1977
19301 CSRS , MISSILE NOS . V— 3/V—4 , ROUND NOS . V— 3, V—4

WSTM COORDINATES: X — 485,874.29 Y — 185,958.90 Z — 4 ,018.74

NOTE : WIND DIRECTION DATA ARE REFERENCED TRUE NORTH.

11 
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T—TIME SPEED DIR - 

-

(SEC) (MPH) DEG

—30.0 04 233

—20.0 04 233

—10.0 04 233

—00.00 05 233

+10.00 04 243

+20.00 03 267

+30.00 04 287

TABLE VII. ANEMOMETER—MEASURED WIND SPEED AND DIRECTION , POLE 53.0 FT
RELEAS ED FROM LC—33 , AT 1500 MST/l4 DECEMBER 1977
l930lA GSRS , MISSILE NOS. V—3/V— 4, ROUND NOS . V—3/V—4

WSTM COORDINATES: X — 485,874.93 Y — 186,012.00 Z — 4,033.57

NOTE : WIND DIRECTION DATA ARE REFERENCED TRUE NORTH . —

1.2

-- — — — ~~~~~— — —— - — —— - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — - -~~~ ~~ — -- - - .~~~~~~~~~~ --— ~~~~~~— — -  ~~~~~~~~~~~~ ~-~-J .—‘



— — -.---_n_w •-.-.-- ~~~~~~ - ‘ r- -.---

BESTTAVAII.ABLE C~Y
s-ac
z,- z

x
ov ~o

_. 
S S

o —
0
Iii

.

t ia a a a a a a a a a a a a a a
• 0  • S S S • S S • • S • • •J(~ N N N O~~f l O l .~~~,4) C

•1 Ll. LiJ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I- CY Q.

lid

>1 z~~ ~~~~~~~~ t~~’ t f l N If l a (\ l I’) c’~~1’)
t~j ~~4 S.D 5 5 S 5 • 5 5 S
cr 0—I ~o a o ~~~~~f l t ~~~o~~c -4

• D 0. i- .4 .4 .-4 .-4 .-4 .4 .4.4 (
~J (\J .4 (\j ~4)

i-a i • ~~~~~I l u I I l I I I l
~~~~~~ <i.~j t ii-I

(ii
s-i l’) 

~~ 
O~‘L. LI~~ii ~ Lii

— ~ Ucr Lu ~~~ c\1 o’~~~~~a’ C Q ~~-az -C i- .—. Z . • • • • • . • • a • • . •1-4 
~~ r

1-I U ~~~~ I I I ~~~~(I) C) I I  V

0
‘4  Wi-
I-Dw Lfl ’O .-4 14’) O tt)
‘u i— Li. • • • . a • • • S • • • • •
~~~-4 r- -~~oo f l c s J o u~ r’)

• D .— --J J~~\ IN 0 fl~ ’J~ D ~)~ ‘ ) j~~1) r—~~~~—4
lL J .J~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~(
~~~cZ~~ N a ’ o C)~~%I .’) .~~ Ifl~~~~.-.

LI) -4-4.4.4.4.4.4 C~J.4—I -Il
sfl It It

~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~U 4/) 0 • • S • • • • a • . • . . a
W L/) 41) ‘-4 ~~ a ,(IJ a~~~~~~~~o c ~ioa)

U ~J ~~~~~~~o~~Y)o~~F-ouI ~~ .J cO -O O~~3 Nr ~~F~~ .O O L t) i t ) 4 1 ) -t
• 0 0. ‘4

t .c)

U —
0

I— S

‘-4 0
—

0
I ~-4own

- iW Z  —
I—. 04 .1

13

- - - 
- . -  

-



— - —--— _____________________________________

BEST AVAILABLE COPY
k4~a.I -

11)00
W IsJ I&i
I -c c  2 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~•~ 0 a-4 .4 .4
Z I - Z ,., 0 O 0 0~~~ 0 0 0 0 0Q 0 0 0 0 0 0 0 0 0 C 0~~~~0 O 0 0 0 0 0

~~0 )( I-’ 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0
0 ••.•3 •••J U 0 c c a c c CC CC C CC Ca c e C c o O C c - ao c ea c a o
0. CU. C 5 a I S S • • • S I  I S I I • I S  I I S S S I I 5 5  5 5 I

o ~ N Z 00 .  .-I .4 -I .-4 — -4.4 .4 .4-4.4.4-4-4 .4.4 .4.4 .-I a-I a’4 ..4 ~ 4 . 4
0P’) 0 IL
0 0 4 4)  U

0 . C14J

03 *
~.4 5 5

1.1 r .e  0(1) . S • I S • •  a I .  S S S S 5 5 5

0 .4 U i-  a’0 I’)CU~ D .-4 I’)o h O
U

I- -

0 —
2 2

001-’ 0 0 0 . - 4* *z — —  • • s  • 5 5 5  5 • 5  5

I 4 i- L f l  0.4.40~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ LflN I’sl’)C
~~~0W  o o o o~~~~~~~~~~~~~~~~~~~~ -~O~~~,O lfl Ifl tfl

uj Luj J~~J N
0. 0.
‘40

Id
0

0 41~ ~ ~ ~ ~ ~ ~ ~ ~ ~ S S I ~ ~ S ~ ~ ~ ~- O Z i -  ~~~~~~~~~~~~~~~~ ~~ N — ’ N N N a Q ’~~~~N - .O I f l3 N . 4  a~~~~~~ g) -* v ) . 4 o
Li.~~~~ O 3 3 3~~~~~~~~~~~~~~~~~~~ I rV t t ~( i .C 2  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

O N  .1)
.4 ~~ (I~J .4 ‘~j a ’  Q’ N) 1’) * oh .0 3’ - -0 ~~ a’ ‘D -Q N N  a’ 3’ s’) c~J O ’  ~~ a ~ a

- 0 • • ~ a • a S I S ~ S • S S S S S I S • S S 5 5  5 I ~ • I •
.-. o • >. ~ ‘D ’D  1V) OF- a’ U) N a’ IS) ‘0~ 0 N ‘a N 1’) OF- .* ~IS 0’ N ‘0 U) 3~~’) N a 0’ a’l — 4 ~~0. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~0 0 .  — Dhd O o 0 O O 0’ 0 ’ a ’ a ’ 0 ’ 3 ’ O ’CC~~~~C( i 0 0(0’D’ D N N N N N N N N’ D ’ D
0. (0 4.~ (P 0 i- -4 -4 -I ~~~~~
i i*~~~~ -~ Z ’...iJ

I U C’ 03 44) a C a a a’ ‘0 N ~~‘ Lfl (\1 (0 I’) ~~ (\J 0’ c~J (‘.4 3. 
~5) ~~ (0F- ‘0 3. 44~•0  • • S 5 S S S S

.J 0. =4 . 4 0’ ’ -- N N N F- N O 0 N — 4 N G 0 0 ’ 0 ’ U) O U) F- N 3 . t’ )I’) l’) l’) l”)
Li) lii (‘.1 (‘.j .4 .4 .-I .4.4 .‘.i .4 ..4 .4 .4 .4 (%J ~

.J 44) 44) N ~\J C’.) (‘4 .4 .-4 (.J 44) 4) (4)~ 4),’) 44)
0 . 0 .

(LI
I- C)
Z - .~ N N ~ 0Q a’$’) O’0’ 0 0 3 .’ D 3 . 3 . 3 .

• I s  5 5 5 5 5 • 5 • •  S ~ • • S S .  • S 5 S I •
0 .00  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~D 0. s-i I I I —4 —, —4 —. —4 .4.4 — —1 —4 —I .4.4.-I —4 —4 N (‘S (‘5 (‘ia-I N N (‘1 (‘.4 (‘.4

4/) ..—~~~~i- i i  I l I l I l l I l l  I l I l l 1 l l I  i l i s i

(I) ( t O t)
U 0

lii 0.
Z Il)

1.0. U U
I I— 0. IsJ ~ • I • S S S I S S I

0 ‘-4 0. ‘ D’ D* l ’ )~~4~~4 0 (0 N ’ D ’ D N’ D U) 3 . 4 4)(%I .4 I — I N N ) 3 .’.O N( 0 a’ O . 4
44)0  ~~ 0 I I I I I I I I -4-4
.0 U I I

.3
O’ _4
0’ Lii ~F)
44) (0 0. 0.

ts 
~~ 

5 S~~~ ~ 5 ~ • S I  4 ~ I S 5 5 S ~ S • S  S • • S S ~
‘~j  .-. ~n ~~0 U) s-I

Lii ~J ( 0 ( 0( 0 ( 0 ( 0 ( 0 ( 0 N N N N N N N ’D U)Ø) i f llJ) Ifl IS) (fl (fl
I- 0.
s-i 0 0. ‘
— :_J r..
dF - Z 0 4”) a o a 0 0 0 0 0 0 0 0 0 0 0 0 a o o a o a a o o - a o a a o

0 . 4 ’j J P —  5 5 5  5 5 S I  I S S S S S 5 5 S 5 5  I S 5 5  5 I S S S I 5 5

Z .~~~ 0. O U  o a o o 00 0 a a~~~ 0 a 0 a O 0~~~ a 0 0 o o o a a - aa o o
0011) I.-~~~~W O o 0 0 00 0 O 00 ~~~ 00 0 0 0 0 0 0 0 0Q0 0 o o 0 0 0 0
— W 2 .sJ I- U. 0’ aIS) 0 4)  OU) 0 i l) 0 4)  0U)  O~fl otS) O LI) O Ifl a t f lO tfl Oufl O Lfl 0
I— 3 W  1— 44) 

~
. 1 U)’f l  -O ’ D  N N (0 ~~a’ a’ 0 ) -4 ‘-“.iNI ’) “ ) -* 3 . S) U )  ‘ D O N  N (0

4 ~~ 0 I— .J -.‘ ‘~~ .‘ ~4 4-4 -4 -I -4 .4
I-~ *( l) lii JIl)
.11.4 < .D -<~~

14 

~~~~~~~~ - - - - - - -- - ---- — 



2
4 0 IIa-I 4~~~I . 4 a 4

— ‘C I’- -c _ J_ J  l~ U 0 0 0 0 0 - 0
0. 0 U. 4 5 S S S S S
O * N  Z C 0 .  .4 .I .4 ...I .4
O Id) 0 ‘-I U.
00” )  U

0.

S-I 5 5
- O N

uii I’) Q 0 41) I .

0 (ii i- 3.-Io hO 1’) 1’)
U O..Z
0

I-
4
0 —2z

• 00I -  Q’~~~Z — ~~ S S
‘-s i- L I)  F- tn
~~ U W * 3 .

U W  (‘S C’.)
0 .0 .

0

Lu.
o

04/)  5 5 5 5 5 S

OZI-  0 ’ b s 0 1) I’) N
4 lid 3C  C’. C’.~~~I- Z U. C- Z ‘L ’~~’ 1 C~~C.~~C
~~~~~~~ o ~~~~.3 N  0 U)

(tO 0 a • a a a s

~- 4 - Ø • >5 4  s C N F -. 0’b ’.Oa >~ 4- 00. F- ‘DIn 3. 1’) N
0 0 . 4 4  ‘ 4 3 W  ~O~~D ’D ’D~ O ’ .O

ct co
~~~~~~~~~ Z~~~ -d

‘
~~0. LI)~~~ 1~~0

IL,) - ‘ 3 N O
S t ., a a a S a S
J0 .  l’) C’J N.400

Id Le) ,4)V’)~’)4’)44)I’)Ir a.

hi
1-0
2 4  *L f lP - ( 0 - ON

5 ~ I I S I
0 .00 i)~~DF- ( 0re.4
3 05 4  ( ‘ J N N N 1’ )P”I
I-S I-  I I I I I I
4-i)2

LI) (t O W
I-~~~ LI U
LI 0.
(4) 41) ~~ ‘A

U U ~0~~D N ( 0 Y ’ o
I I - 0 .~~d a s s s . a

O .4 0. (%I 1’)3.Ln~ 0(0
• 1’) 0 < 0 a-s .4 .4 .4 .4

.0  Li I I I I I I
• F- li) 0

a’ •,j 4/I
8 Ii~ a) ct 0.

F— .) 4 S S S S a S

~j  -4 LI) 
~00 4/) s-I O a’ ( 0 N ’.O tt)

3 U _I U ) 3 3 . 3 . 3 . 3 .
4-. 0. _J
‘ 0 0. .4
‘- z ~ .
‘iF-
41- Z U 0 0 0 0 0 0

0 L,J I- S S • a a
s ’-. 0.3 1.4) a o o a a o

OuLfl  I-~~~W 0 000 0 0
‘-4 tU Z UP- u. ‘S)OL I)OL I) O

j - I  ( 0 0’ a ’~~~~0 .-4
4 0 DI- .J ~~~~~~~~ ‘.J .~J ’ 4
P— .* II) IeJ .J U)
111.4 4 0-< X

15

~ 

- - ~~~~~~—~~~~~~~~~~ -



- - - - - - -  

~~

- -

~~~~~~

- —------— - -

BEST AVAiLABLE C O Y
0 - 3 . 1-
OI’) O
00” )

~~~~0-3.3.
_4 S S

0 41)

0 -4 h Oo Q.Z O ’ 3 . C~J~0* (0 I f lN
U 4 U)~~~ • • •  •

I- I I )3 . F- N-4 N . 4
.4 .4 4 .4 C’.J (\J4’) •
0 —

Z Zcc.-.
2 i-s

‘-s I-- U)
~~ 0U  .4 N 0’ I 4 )(’JIfl0’ -4

U I.) I S •
0 . 0 .  N~~~~O O’ U) -t -’ .O
s-s O 0’0’0 0’CO N’ D -*
O W  N C’.J 1’)NNC’ .JC’.J N

C)

S

D I
I Is) 5 5 5 a I I S  a

If) • o (0 F- N 4 4)  0 -0 3 . 1’ )
_J 0. ~~~~~~~~~~~~~~~~~~~~~

Lu.
0.0. —

U N
.1-4 U

0 4 - 0
2 4

a. a • LI s-i cr . s S S S a S
O O c t P< 4100 044)~03 3 . 3 .. - 4,O

30.’-’ .-4 ..4 .’-4 .’4NNN
~~~~~~~~~~ I- -

~~ P- I l l I l l i l
01’) ‘~ 4 ILI Z

( t O L L )
4 4- Li.! 0

0..
U)

LI Ii. 3 .C N C ’ 3 . ’ D C U*1 — 4 1 W  ~ I ~ ~ ~
‘—. 0. 1’) a’O 3 .  .-I .’J CO N)
.40 .4 .-’ l I - s

U I —

0
J

.4

I—. a • a a I S S I

I-i I— (~J a’ 4 J ( 0 U ) U ) a ’ 0 ’
I- LU 0’t f lN) —4 — I N 3 . C

‘A U 4.) 3. ‘D - O  0 ‘\i 3.0 (0
Z I— •1. ~.i. —4 -4 -44~~4

‘4 0
LI)

LI
Lii 4/) 00 0 00 0 0 0
1.0. Li) If) • • ~ 5 ~ ~ S S

I 0. a a a 00  c~ a a
O 3 .4 IS) 041) C’ IS) 0 LI) 0
44)0  U) 0
.0  U) ‘4

N~~fl us .J
0.

a’ ~~.

1’) ~cN
Lii 4
C)
3
I— S
‘4 0
4— ! - -

-
-

- -

0z
0011)

I.- 3 W
4 0

I— 3.11)
ill —4

16


