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SECTION 1
INTRODUCTION

1-1. BACKGROUND

The MISERS BLUFF II (MBII) Cloud Sampling Progaram was initiated
to provide the empirical data required to determine how dust cloud
characteristics of single burst environments interact to form
multiple burst environments. State-of-the-art dust cloud modeiing
relies on the principle of linear superposition in defining the
flyout threats for advanced basing concepts, hence, validation of
this hypothesis has become a very important consideration.

The high explosive (HE) tests in the MBII series (FY78) provided
a unique opportunity to gather the dust particle environmental data
from both a single burst dust cloud and a dust cloud generated by six,
simultaneous, interacting bursts. Science Applications, Inc. (SAI),
under the sponsorship of the Aerospace Systems Division of the Defense
Nuclear Agency (DNA/SPAS), directed and performed extensive dust
particle sampling experiments during both events in the MBII series.
The experiment rationale and procedures utilized in sampling the dust
clouds, along with the preliminary results, have been documented by
SAT in DNA 4729F, "MISERS BLUFF II Cloud Sampling Program: Procedures
and Preliminary Results" (Ref. 1). The purpose of this document is
to summarize the extensive analysis that has been conducted with the
empirical data gathered during the experimental phase of the program.

1-2. DATA BASE FOR THE MBIl DUST CLOUD ANALYSIS

The majority of the dust cloud analyses focused on the in-situ
dust particle spectral data obtained from both dust clouds by Particle
Measuring Systems, Inc. (PMS). This data was gathered from an airborne
platform (Cessna 206) as it penetrated the single and multiple burst
dust clouds with approximately 20 samplinag passes through each cloud.

The PMS data consists of dust particle number concentrations for the size
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range from 3-750 um (single burst cloud) and from ~.0.1-3000 jm (mul-
tiple burst cloud) with 120 meter (400 foot) horizontal resolution
within the clouds. The results of this effort and a description of
the particle sizing spectrometers have been documented by PMS in

DNA 4951F, "Results of the MISERS BLUFF Il Aircraft Dust Particle
Sampling Experiments" (Ref. 2).

Supplemental data sources utilized in this analysis includes
data obtained by: (1) Science Applications, Inc. (SAI) - large particle
fallout from the multiple burst cloud at times prior to, and
coincident with, airborne sampling; (2) Air Force Technical Applica-
tion Center (AFTAC) - filter paper samples containing dust from the
top of the MBII multiple burst cloud;* (3) Technoloay International
Corporation (TIC) - high resolution cloud photography for thirty
minutes of both events in the MBII series; and (4) an Air Force 6th

Weather Squadron (Mobil) Unit - detailed meteorological data from the
surface to cloud top (approximately 4600 meters (15kft) above ground
level (AGL)) for each event in the series.

In all, it is felt that the data base for the MISERS BLUFF II
dust cloud analysis is the most extensive and complete that has been
obtained to date during any dust cloud sampling program.

1-3 REPORT FORMAT

Due to the immense quantity of dust particle spectral data
obtained from both MBII dust clouds, a major effort in producing

L - 41 AT

this document was directed at formating the data in a manner such
that little or no explanation would be required in interpreting

the way the data has been presented or conclusions that have been
drawn from it. Data sets from the single burst and multiple burst 1
dust clouds have been made consistent with each other, i.e., the same

*AFTAC also fielded aerosol spectrometers which served as back-up
instruments to the LAS-X instrument fielded by PMS for the multiple
burst event. Since the LAS-X instrument functioned normally, the
AFTAC spectral data have not been reduced or included in this analysis.
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dust particle data has been presented for both clouds, in order to
enable readers to make their own comparisons of the salient features
of the single and multiple burst dust clouds. Further, the desire to

have a "complete" document has led to the inclusion of several compre-
hensive appendices to supplement the material presented in the main
body of the report.

Section 2 provides a detailed summary of the spectral data
obtained from the single burst dust cloud (MBII-1) and also, describes
the gross mass loading features of the cloud at ten and twenty minutes
after detonation. Section 3 provides an identical description of the
muitiple burst dust cloud (MBII-2). Section 4 is devoted to detailed
comparisons between the mass loading features of each cloud. Section 5
is included to discuss the significant uncertainties in calculating
total mass lofted by each detonation and how these uncertainties
would effect the calculations. Section 6 contains the conclusions
and recommendations. Appendices A-D are included to provide the
reader with detailed data on several other dust cloud parameters
obtained from the measured spectral data and, also, to provide
"back-up" material for Sections 2, 3, 4, and 5.

13




SECTION 2

THE MISERS BLUFF IT SINGLE BURST DUST CLOUD

2-1 MBII-1 IN-SITU SAMPLING DATA SUMMARY

Although more than 20 sampling passes were flown at various
altitudes through the MBII-1 dust cloud, only those passes that were
made while the aircraft was ascending to the top of the cloud are in-
cluded in the mass loading calculations. Further, samplina passes 1
and 2 were accomplished below the cloud cap and outside the visible stem,
hence, data obtained from them have not been included in the calculations.
Similarly, passes 10 and 11 were performed while the aircraft was maneu-

vering in and out of the cloud and they have also been excluded.

Table 2.1 summarizes and profiles the in-situ sampling mission
accomplished within the MBII-1 dust cloud. Pass numbers, pass mid-
point time-after-burst (TAB), and sampling altitude are tabulated at
the top of the table. Pass numbers in parentheses and the altitudes
of the top and bottom of the cloud layer they represent are enumerated
on the left side of the table. Pass-averaacd mass concentrations,
as calculated from the measured particle number concentration (see
Appendix B for details), are given for dust particle sizes 47 .m and
47 .m for each pass. The four columns on the right hand side of
Table 2.1 contain calculated values of total pass-averaged mass con-
centration (all particle sizes), cloud volume represented by sample, mass
in cloud layer sampled, and cumulative mass in cloud as measured from
the cloud top. Volume calculations have been made assuming that the
dust cloud is circular at each samplinag ievel and that the length of
the sampling pass represents the diameter of this circle (more will
be said of this assumption in Section 5). A1l number entries irn the

Table are given in an abbreviated format, e.q., 7.94+8 - 7.94x108.

Several trends in the data become apparent in Table 2.1. First,
the mass concentrations are generally decreasina with time {incredasing
altitude and pass number). This is due mainly to cloud diffusion under
the influence of the significant wind shear aloft measured at detonation

time. This wind induced cloud diffusion is also evidenced 1. the T10
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photographic coverage of the MBII-1 dust cloud (Ref. 5). This fact

is further supported by noting that although mass concentrations are
decreasing with time, there is a corresponding increase in total mass
at altitude; the maximum being found at 1280 m (Pass 12).

Another very interesting and important feature revealed by the
data is that the mass contribution from dust particles >47 um comprises
only 15 percent of the total mass lofted. This fact was unexpected
based on a preliminary analysis by PMS of subsurface soil samples taken
from ground zero and sized by one of their probes (Ref. 2). That
analysis indicated a mass peak at approximately 200-300 um. It is
apparent that either the flow fields generated by the MBII-1 fireball
rise were not sufficient to keep many particles of this size aloft
for sustained periods of time or that these larger particles were
actually "silty" aggregates and were broken up by the high "pressures"
from the cratering and particle ejection.

Based on the in-situ sampling data obtained from the MBII-1
dust cloud and assumptions concerning cloud geometry and soil density,
the total mass lofted in the single burst event was 7.9x108 grams
(highlighted value in Table 2.1). This number compares very favorably
to that value calculated by PMS (8.Ox108 g) in an independent analysis
performed on the MBII-1 dust cloud. (Preliminary analysis of MBII-1
crater and ejecta measurements by AFWL and CERF have shown that approxi-
mately 10x108g of soil were unaccounted for after the burst.)

2-2 MBIT-1 DETAILED SAMPLING PASS DATA

During each sampling pass through the MISERS BLUFF TI-1 dust
cloud, particle number concentrations were measured with two-second
resolution (400 foot) within the cloud. From the measured number con-
centrations, it was possible to calculate mass concentrations every two
seconds and plot time histories for each sampling pass cor-idered in
the analysis. Figures 2.1 through 2.13 contain the detailed sampling
pass data derived from these measurements. \ith the exception of
sampling passes 1 and 2 (data not included in the analys<is), pass data
are presented in pairs of fiqures; Figure 2.X (a) contains pass averaqged

pérticle size distributions (PSD) and cumulative mass plots while

16




Figure 2.X(b) depicts the time ("radial") dependence of mass concen-
tration within the dust cloud.

In Figures 2.X(a), the particle size distributions of particles
<47 yum are plotted with circles while the size distributions of par-
ticles 47 um are plotted with squares. A straight line representing
the "best fit" has been drawn through the large particle data so that

the slope of the PSD can be easily determined. The dashed line at the

botton of each figure is nmerely the upper decade of the large particle

PSD plotted on the same scale as the small particle PSD. The cumula-
, tive mass versus particle diameter plot is the curve that runs from
the lower left to the upper right in Figures 2.X(a); values of cumula-

tive mass (percent) are given on the inside right hand scale.

Figures 2.X(b) depict time histories of mass concentration
within the MBII-1 dust cloud. Each figure contains the contribution
to mass concentration from particles -47 um (circles connected with
solid line) and particles -47 .m (squares connected with dashed line).
Values of total mass concentration can be obtained from fppendix B
(Table B.1). The values of nass concentration in Figures 2.X(b) are
logrithmic values and were plotted in this manner for scale compression.
5 q/m3, they

-~ 00 .
have been plotted as 10 , 1.e., zero. Pass-averaged values of mass

[f values of nmass concentration were calculated to be <]O_4'

concentration (e in g/m3) are represented by the horizontal Vines drawn
through the data (47 .m - solid line; 47 ,m - dashed line). To obtain
pdass time after detonation, subtract 13:05:00 from the pass start tiwe.

.3 GENERAL COMMENTS CONCERNING THE MBIT1-1 DUST CLOUD

Every attempt has been made to present the data in Figures 7.1
throuah 7.13 as unambiquous as possible, hence, only general comments
concerning the sampling pass data will be made in this section of the

report.

2-3.1 Particle Size Distributions

From the plotted particle size distributions depicted in
Fiaures 2.¥{a) it appears that, for particles 47 m, the pass-averduged

size distributtons encountered in the MBIT-1 dust cloud can be approxi-

mnated by,
17




g—'} (#/cmdeum)= kd™ 9,  d > 47 um

where d is the particle diameter in microns and
3.53 q % 4.0.

It should be reiterated that this range in q is for pass-averaged
data - it would probably vary significantly within each two-second
data acquisition interval in each pass. Further, poor counting
statistics for particles 3 200 um lead to significant uncertainty in
q for the tail of the distributions.

The size distribution of particles < 47 um, however, appears
to be approximately exponential in nature, i.e.,

%g-(#/cm3-um) = ke'pd, d < 47 um

The spectral data obtained from the multiple burst dust cloud for
particle sizes 0.1-6 um (see Appendix C) indicates a general increase

in number concentration with decreasing particle diameter, hence, the
possibility of the aerosol dust particles being distributed lTog-normally
can be ruled out. This is mentioned because most current fallout models
assume the radioactive dust particles are log normally distributed.

2-3.2 Cumulative Mass Distributions

With the exception of Pass 3, where only about 3 percent of
the mass can be attributed to particles ~ 47 um, all subsequent
sampling passes reveal that approximately 85 percent of the dust
cloud's mass is attributed to particles - 47,.m. Further shown in Figures
2.x{a), is that the mass median diameter a-pears to lie between 25 m
and 30 ..

2-3.3 Mass Concentration Time Histories

As might be expected, the highest mass concentrations
encountered in the MBII-1 dust cloud were in the stem at 4-5 minutes
after burst (Passes 3 and 4). Average concentrations in the stem were

approximately 0.3 q/m3 with the maximum mass concentration being




1.3 g/m3 encountered during pass 3 (first pass in stem). For all
passes made within the cloud cap (passes 6-15), maximum values of mass
concentration are approximately 3-4 times the average concentration
(see Appendix B, Table B.1 for maximum values).

Passes 1 and 2 were made below the cloud cap and to outside
of the stem, therefore, the mass concentration time histories from
these passes consist of dust particles falling out of the cloud cap.
During both passes there appears to be an area near the cloud center
that is nearly void of "fallout". This observation is also revealed
in passes 4 (stem), 5 (stem), 7 (cloud cap), and 9 (cloud cap) where
there are two areas of high mass concentration separated by a central
region of low mass concentration. There is still some evidence of this
feature in passes 14 and 15, however, at these late times this might
be due to wind shear "pulling" the cloud into several pieces. The
fact that this "hole" in the cloud is not evidenced in the mass con-
centration times histories from passes 6 and 8 is probably due to the
aircraft not passing through the central region of the cloud. (A
comparison of the sampling pass Tlengths of passes 6 and 8 with pass
lengths of passes 5, 7 and 9 reveal that the maximum dimension of the
dust cloud was not sampled during passes 6 and 8.) Hydrocode {HULL) flow
field calculations that were performed in support of the DICE THROW HE
detonation (600 ton ANFO - hemispherically capped cylinder charge config-
uration) predict a reverse flow or downdraft in the center of the
cloud at 5 seconds after detonation that persists for approximately
10 seconds. This downdraft could prevent soil from initially flowing
into the central core region of the cloud. (Overhead photography of
the DICE THROW cloud (Ref. 4) did reveal this mass loading phenomena
at T+15 seconds.) Further, the lack of any evidence indicating any
toroidal flow in the MBII-1 dust cloud as it rose, would suqgest that
any flow field(s) surrounding the early time toroidal ring of dust were
probably too weak to replenish this central core reagion with dust as
the cloud was rising. This would account for the low mass concentration

in this region at later times.




AJ01SLH SWL] UOL}RAJUIIUOY SSBY ‘T SSed “T-I11 44N19 SYISIW "1°2 24nbi

(23S) 4aNOTD OLNI IWIL

96 88 08 2L 9 96 5P ob 2€ vZ 91 & 0
T 1 1T 1T 1T 1+ 1 1 1T 1T 1T 71T T 71T T 1T T 1T T T1 Ha
[ D'r—_ mwlilutnlp—u »—; -
\ | TR I
[~ \ ! TR B - A
Vo
— 1l - o
Voo B
T v ! [ —
- 1| Vo S
v b =
- ! ] I B AL
28I00 =d -~4---~ +-tf----enef--- T w
- Vi i - =
! \y i =2
- U ul | Q
//_ ol 70 =
O —
B _ - =
0690 =d m
B C or- 8
! s
B ) 3
oce :(930) HNIAY3IH /¥ o
- pe-o *{(uWd) T9v 3anLILV {0
12:20:€0 S(LSW) IWIL LYVLS
- T#SSYd T-I1 44n19 SYISIW
L 1 1 | L1 | L1 1 | 1 | ] ] ] [ 1 ] | R I o1




AJOISLH dWL] UOLIBAIUIIUOY SSBW 2 SSBY ‘T-II 44N718 SYISIW "2°2 24nbi4

(33S) GNOTD OINI 3WIL

96 88 08 2L 79 95 R ov 2€ t2 91 8 0
r 1 1. Tt 1.1 T+ 11 1 1 11T 1 1T 1© 1T T T 7 1T T 1
; -, ‘ %0~
— - m.¢l
: . 0t
o
<D
=
W
- O.Ml w —
N g °
v S
(]
. Z
I foze- F
. / =
tyou -4 1 r—
o
=
- N USSR
i 2
090 :(930) 9HNIAYIH J/v
- 0£°0 :(wY) T9Y 3ANLILTY -1
ST:80:€T :(LSW) 3WIL LYYLS
] 2# SSYd  T-I1 44078 SY3ISIW )
NS WS [N Y [ A I A [ sy N U U Oy S B ')




1073

T TYTTTTTTITTI TS

T T TTT?T

WO/S3|I134Rd) UOLIRAIUIIUOY 4IQUNY

17
if

n -
(W ¢
(Yol ) W
" 2 5
YT TITIrT T T
5 2 2

1000

10 43.
L4 ) 1 14 1()'3

(%) SSYW FATLYTNIWM

MISERS BLUFF II-1

1 1 1 11t p 1410

el

-
(urt - o

22

10
Particle Diameter {(um)

Cumulative Mass Distributions

1109 12 1 1

A1) 11 1 1

Figure 2.3(a) MISERS BLUFF II-1, Pass 3, Particle Size and

Wo/S9(d134Bd) UOLIRPAIUIDIUOY UdQUNN




e e

A403SLH BwL] UOLIBAIUBIUOY SSBR ‘€ SSed ‘T-II1 44N19 SYISIW (9)£'g 2unbiy

(23S) ANOTD OINI IWIL

96 38 08 2L 96 8t ot 2¢ 2 91 8 0
1T 1T T 1 T 1T T T T T 11T T T T T 1" T T T T 7T7
- _w a —4 o0 ~
| i/
| \ o160
! ol _
. d v~ o
\ 1y
i ! 1 [ -
1 __ Vi
: \ R HEERE
\ .. Vi
& ._ _
/ P
- 9010" -q === Rp=-==-= ! =} 0°¢-
a .“
. /.\ -
— — O-HI
09¢ :(93Q) HNIQYIH 2/V 91" =d \
0€°0 :(u) 19y JANLILIV /w \\
- 6¥:80:€T  :(LSW) IWIL L¥ViS o -10
€# SSYd T-I1I 44n79 SYISIW B

(Ew/ﬁ) NOILYYINIINOD SSYW 7071

23




Y 0 e WS PTG

N

UL T3 T TT T T 10
- 4
~ 1
- <
" ° ]
- 20 43,16
o]
L ° 4
° |
[ - 30 4107
F ]
- —
— 3 - 1
= o 04316 o 1
= =
' r 7 '
o
e | MISERS BLUFF 1I-1 . T 5
g L 50 <1072 O
» PASS #4 —_ p @
@
- z o ';
Q - g ©
— w o—
4+ - <€ -
5 = 2
Pt E 5 3.16 A.U
~ — ~——
- << T :
o - o
2 £ S
4+ o < p
© L 0 ~'0° ©
-~ | .
P b - ey
= L 3 =
@ L - @
o N 4 o
< c
8 C B S
C o436 ©
g | .-
™~ 0
E =
3 = |
=z =
L 20 4107
E -
- -4
=3 -
L 104 3.16
o= \ -
\
. \
107 i [N I W R UTE A I 1()‘d
1 10 100 1000

Particle Diameter (um)

Figure 2.4(a) MISERS BLUFF II-1, Pass 4, Particle Size and
Cumulative Mass Distributions

24




GRS o il Nibinaiuits . ies AR e T

AI0}SLH BWL] UOLIRUIUBIUOY SSBY ‘f SSBd “T-II1 44N SYISIW (9)p°2 24nbi4

(23S) @nO1) OLNI IWIL

96 88 i 2L 9 96 gt 7 € v2 91 8 0
71T 1T T T 1 1 71 T T T 71T T T T 1T T T T 71 7T T T 1
.m. oo -~
\
- - - m VI
|
- ] -{np-
24 o —
_ __ %
) W I¥s)
-~ __ —0°¢- oo~
. ] . m
| =
\ r 9
- ] [ EUR AT
H_u c?c/ ] Do)
/ \\ \ h“ - w
260" =g N -enmmemee- R T AR o
/CIE\.clo olo\o\ 101~ \NI
- 152 =4 —} \o\ — .W
0v0 :(930) ONIGYIH I/¥ N’ =
- 9¢°0 :(wy) 19y IANLILTY ~{0
G2:60:€T :(LSW) 3IWIL L¥vl1S
- b# SSvd T-11 44079 SHISIW
AN N N U NS NN UNUNS NN N SR R A N N R R S S A N N 01

R T




Number Concentration (Particies/cm3 - um)

I T T TTTTTT T lvrrlrjm
o
- M 43.16
- . 4
. - © 30 5107
C o
-
O H
\ . 5 16
o
- —4
MISERS BLUFF II-1 °
A =
= PASS #5 2w
: : -
- w -1
» é’ .
o w09 1316
o=
_
L = -
-
p=)
=
o 3
L 0 dg®
C 3
o 1
o -
- ~
- 310 43,16
b= ~
w3l w 4o
p- -
- 3
o -
r -
- 10 =2 3.1¢
-4
10 i a1 a4 .08

Particle Diameter (ym)

Figure 2.5(a) MISERS BLUFF 11-1, Pass 5, Particle Size and
Cumulative Mass Distributions

26

Number Concentration (Partic]es/cm3 - um)

— e




M i ST

AR

WJ 4T nemmYTRTYOETR TR .

e s =

A403SLH BuIL] UOLIBAIUBOUOY SSBW ‘G SSB ‘T-I1 44N79 SY3ISIW (Q)G°g 34nbLy

(23S) aNOTY OLNI IWIL

96 88 GS 2L 79 95 137 up AS ve 91 e 0
] | | 1 I ] I ] ] | i 1 ] f ! ] T ] T 0 T i
W - ».l.:I»-»— (¥ rﬂl-:lc
_. . . H i
\ _. |
\ I |
- 1 { \ {
M i 1 |
| | \ |
1 | \ |
_ W_\\Ct —— — — [
Y \ g |
4 R \ \ s./ |
/“ v\ P
% d i Y |
u - LY 4 ===~ Voﬂw./.uvm AN /.-:.: ...... “ ....... -
_ /.\/ )
\ \ !
_ a0 =d )c\‘l,_lh rc = J\ -
) 4
002 :(930) 9NIQV3IH J/V \/
_ Iv°0 :(wy) 719Y 34NLILTY _
GE:OT:ET  (LSW) 3WIL LYYIS
_ G# SS¥d  T-I1 44n79 SY3SIW
R N U U NN U (U (N N U U U U (N (S TN N M N S IS I N

8
1

un
<t
1

O
<t
L]

o
o
1

o
N
'

o
—
'

0°1

(Ew/ﬁ) NOTLVYLINIONOD SSYW 907

27




-3

TY ry T

=
-
-
-

LIRS

T

L1111t

90 43.16

b
[}
—

— T
o

8(

1 11k 1)

AEJ - MEU\mmPUTULm&v uoLjedaluaduo) Jaquny
= " hd £ bt N et ©
- = ~ = - 2 ~ ‘e
TT T TTrrrI T TTYT v v 1771 T TTIT T v v 7 ]
-~ =3 ) < =3 =] =4 7
v o " -+ ~ ~ - -
.
{%) SSYW JAT1VINWN) h
o] .

ls]

>
- .
\\\\\\\\ 4
- w

1

MISERS BLUFF I1-1
PASS #6

1111111

1 1

1111 ¢ 1 &

L

1

1021 11

'

18]

(wrt -

€

~t

2

WO /S3[I134Rd) UOLIRATUIDUOY 4BGQUNN

1000

10

Particle Diameter (um)

Figure 2.6(a) MISERS BLUFF 11, Pass 6, Particle Size and

Cumulative Mass Distributions
28




ok g

AJ03SLH Bwi] UOLIRAIUIDUO) SSBY *9 SSBJ ‘T-I1 44N18 SYISIW (9)9°Z dunby4

(23S) ano1) OINI 3IWIL

9 88 U8 2L 9 96 8t ot 2€ te 91 8 0
— 1 T T 1T 17 717 1T T 1 T 1T 71T 1 1T §— 1T T 717 7T T 71T 7171
- 9] et oo~
\ [
\ I
- \ | S p-
_ |
— 1 .
:— 1 O Ql
] 1
1 ]
\ 1
- _ %.V 0Ue-
b [}
. __ !
\ \
\ oo
- PARTREE Bl r—_ ........ tw ............
N \ !
- ey -d 1 b/.« a 10 1-
n/f (V] \
. —C
09¢ :(930) 9HNIQYIH I/V
- 70 :(usf) 79y 3ANLILTY 0
TE:TT:€T  :(LSW) IWIL LAVIS
~ 9% SSYd I-II 34019 SYISIW
| N W A S TR AR M OO A N I I U S N N (O N IO N N A o'l

(Ew/ﬁ) NOTLYYINTINOD SSYW 907

29




-3
10 T T T T T T 10
C 1
L 90 ]3.16
- )
|
|
|
L - ° a0 410
= 3
C o 3
L ° 4
— - o316 o~
= ° | =
3 o1
B 1
! MISERS BLUFF II-1 »© T
o e
E 'l PASS #7 n) 41073 O
~
5 F Q) 9
Ly C - 2
N 5 1 3
‘-:-‘ [~ = - pa}
< L w50 4216 b
o = o
- L < | =
r 2 I
s 5 S
: -2 . -5 +
o [Eb I 40 -0 o
E - s
S~ - 3 +
+ - -
c L ] s
o3} B o
O o ©
5 - ] 3
3 O
) - 30 43,16
.
L
48]
g - h Fo)
: z
2 =
3 = -3 -
0 "L 20 410 ™
= -
: 3
b= -y
= -
L 4
F 10«4 13.16
10.‘ i NG UVELT, 8

Particle Diameter (um)

Figure 2.7(a) MISERS BLUFF 11-1, Pass 7, Particle Size and
Cumulative Mass Distributions

30




A403ISLH Bwl] UOL}RAIUIDUO) SSBW */ 'SSBd ‘[-11 44N79 SUISIW

(Q)/ 2 8unbli4

(23S) @NOTD OINI 3IWIL

L 7Y 96 8y ot 2€ 2 91 U
— 1 T 1 71 T T T T T T T T T T 1
w 0 [ -
] \
__ ] -
5 p-
i H
_ ‘ — C.ﬁ:l
| |\
\ i
| ;N
vy | b i
_ x A7y __ 0E-
V4
1 ¢ \ h
N /
\ / \ [}
\ o Lo )
T FEaRI—— o---w;:,:\;\.:.‘.”:m ..... 0°¢-
\
TRV Y 0°1-
69T :(930) 9NIAYIH 2/V
£9°0 :(wt) 19y 3QNLILTY 0
62:€1:€T  (LSW) IWIL 1¥ViS
L= SS¥d T-11 44n178 SY3SIW
RN U NS NN NSNS AN N S G SR N N RN N N 01

(EM/b) NOTLYHINTIINOD SSYW 901




0 T T TT T T 7 vﬁvj 10
p— !
- -
s [o] -
- Yy =3.16
% o .
Cb - © 80 4107
- 3
o ° 3
L ° -
— - Ty - —
= o »43.16 =
3 jo s
o]
' u o D 1
™ MISERS BLUFF II-1 L)
5 & 50006
m .
L & PASS #8 L : 1 Z
8 : CHE. 8
—_ C - 3 —
(8} A ©
a— - ~ —
- - § - +
1 - “
o r = 504316 ©
o = [=¥
S P4 S
L 2 ~ -
[
o £ ©
o— ] o—
pe) 2 i +
© o S - ? ©
jd - o .
+ = < o
c = 7 =
[+ 3] - n 1
o ~ ©
b4 o
o £ I e
o S
- 0 A3 1k
o <
@ [«F]
o o - Fal
E [3
=] =
= =
-3 :
0 E 20 410
- ~
P_ -y
o j
- -y
- 0 93,16
- .
-4 -4
10 1 Al A A 10)

1 10 100 1000

Particle Diameter (um)

Figure 2.8(a) MISERS BLUFF 11-1, Pass 3, Particle Size and
Cumulative Mass Distributions

kY4




AL03SLY BWLL UOLIRAIUIIUOY SSRY ‘§ SSBY ‘T-11 44N79 SYISIK (4)8 2 34nby

(23S) QN0 OLNI 3IWIL

96 28 08 ¢l 79 95 8y oY € 2 91 8 U
ﬁ| T T T T 71T 1 T T 1T T 1T 1T T T T 71T T T T1°
- ' u tL—=u -t
\ -
[~ A _’_ I STt~
1 Iy 1
B | 1y |1 0 p-
| (|
1 1y
1 1y
1 1y
- { i 0'¢-
_ ! I
- M.\C.IC' _ ——
\ __ 1]
. /;/ — Cs O.Nl
F Y I R Loemme R
- \ i
AN,
ﬁ gy -4 G E— f|,»“/,w\/'\r - o' 1-
| OvE :(930) ONIGYIH D/V
_ 6L°0 :(wy) 19y AnLILTY o
GU:GT:€T :(LSW) IWIL 1YYLS
- 84 SSYd T-1I 34n78 SYISIW
| I S [ S DR R R S B SR A AU U AN DU N DU T | 0°1

(Em/b) NOT LYY INIINOD SSYi 9071

33




Number Concentration (Particles/cm3 - um)
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2-4 RECONSTRUCTING THE MISERS BLUFF II-1 DUST CLOUD

In order to gain more insight into the gross mass loading
features of the MBII dust clouds, it was necessary to reconstruct
the clouds at various times after burst. Although the measured mass
concentrations are very useful in identifying radial variations in
1 dust densities at one altitude and one time, they do not give the
reader "snapshots" of both clouds at any given time for comparison purposes.

Based on cloud dimensions at a specified time after burst,
particle fall velocities, and in-situ sampling data, it is possible F

to approximate the mass concentrations within various layers of the d
cloud at any specified time after burst. The times selected for the 1
MBII dust cloud analysis were ten (T+10) and twenty (T+20) minutes F
after detonation. At times prior to this (pre-stabilization) it was h
felt that flow fields within the dust clouds (cloud buoyancy and b

ambient lapse rate operate interactively) would be so uncertain that
any analysis based on them would not be meaningful.

The basic methodology followed in reconstructing the dust
clouds was to take pass totalled mass spectral data and, dependina
on what time the data was acquired with reference to the specified
cloud reconstruction time (either before or after), raise or lower
the particles to the cloud layer in which they would be at the
specified time. For instance, if the cloud was to be reconstructed
at T+10 minutes, some particles that were sampled at T+5 minutes may

be on the ground at T+10 minutes. Similarly, particles sampled at

T+15 minutes would have to have been in cloud layers above the

sampling altitude at T+10 minutes.

The distance that the various sized particles weve raised or

lowered depended only on when they were sampled and their terminal

fall velocities. Pass mid-point times were used to specify the times
when the pass totalled mass spertral data were acquired. A further ']
simplification to the calculations was made possible by assuming

that dust particles 47 .m sampled in a cloud layer would remain in

that same cloud layer over the periods of time considered in

.-
G




-
§
reconstructing the clouds. This assumption is acceptable when
one realizes the terminal fall velocity of a 47 ,m particle is only
.7 m/min and, at most, twenty minutes of dust particle vertical motion !
has been considered in the analysis. (See Appendix D for assumptions :

concerning particle terminal fall velocities used in this analysis).
The final variable, dust cloud dimensional data at various times-after-
burst, was obtained from either photographic documentation of the

e

MBII dust clouds (Ref. 5) or from the samplina pass lenaths at times

near cloud reconstruction times.
2-4.1 The MBII-1 Dust Cloud at Ten Minutes After Detenation ‘L

Based on the methodology and assumptions outlined in the f
previous paraqgraphs, the MBII single burst dust cloud was reconstructed
at ten minutes after detonation; the resulting mass loading (g/m3)
calculations as a function of altitude are presented in Table 2.2. The
format for Table 2.2 is almost identical to that used in Table 2.1.
Pass numbers, times-after-burst, and samplina altitudes are presented
on the top of the table, while the top and bottom of cloud layers i
sampled in a particular pass are located on the left-hand side of the i
table. Tabulated values in Table 2.2 for particles -47 .m and 47 .m ‘
at the various cloud layers are now mass values (q) as opposed to |
values of mass concentrations (q/m3) in Table 2.1. The four columns
on the right-hand side of Table 2.2 yield values of total mass at
altitude (obtained by summing mass contributions from all particle

sizes at a given altitude), cumulative mass as measured from the ¢loud

top, volume in cloud layer at T+10 minutes {calculated based on the
estimated T+10 minute cloud diameter of 1700 m), and calculated

values of average mass concentrations at altitude. !

Several features of the tabulated data should be pointed out. i
As previously mentioned, the mass contribution from particles with
diameters 47 m was not moved out of the cloud layer where the particles

were sampled; hence, it is not "spread out™ by time into other <loud

layers, further, the mass spectral data obtained durina samplinag
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pass 8 from particles 47 .m is not "spread-out” into other cloud
layers due to the proximity of the data acquisition time and (loud
reconstruction time. For mass spectral data obtained in subsequent
sampling passes, the mass is distributed in and above the samplinq
altitude while, for samplina passes made prior to pass &, the ma<s is
distributed in and below the sampling altitude. Finally, pass data
from passes 3, 4, an< 5 have been averaged in calculating the averaqge

stem mass concentraticn.

One apparent contradiction does exist in the data in Tahle .0
and that is, starting with pass 12, the distribution of mass extends
above the visible, MBII-1 cloud top ( 2500m). There are two possible
explanations for this inconsistency in the data: (1) the larger dust
particles are probably not spherical in shape and, hence, their terminal
fall velocities have been overestimated by the assumptions made in this
analysis (see Appendix D)}: and (2) the Targer pdarticles may be ovaanics
{(Tow specific gravity) whose mass contribution could be ianored.
Whatever the reason, the mass lofted to altitudes aveater than the
visible cloud top comprises only 3.6 percent of the total cloud wmass:
therefore, it is not felt that this inconsistency ¢reates a siamiticant

perturbation in the analysis.
2-4.2 The MBII-1 Dust Cloud at Twenty Minutes After Detonat ton

Following an analysis identical to that used in reconstract i
the MBII-1 cloud at T+10 minutes. the dust cloud was also reconstuted
at twenty minutes after detonation. Table 2.3 presents the mass Joading
calculations for the T+20 minute cloud and is identical in format to

Table 2.2: the observed cloud diameter is now  A400n,

Due to the relatively Tate time of thic veconstructed ¢ lToud
with respect to aircraft samplinag time, it can bhe seen trom Table
that the calculated mass in all passes made prior o pacs 15 i 10w
"failing out™ of the Cloud., Turthey, the "late time” fallout 74
qround) accounts for only ~7.72 percent ot the total rmans Totted

|94
(7.9 x 107a) which supports the ghoevvation that onl,y apie o atel,
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15 percent of the cloud's mass (as sampled) could be attributed to
particles 247 ;un. Also note that the mass lofted above the visible
cloud top now accounts for only -1 percent of the total mass lofted.

2-4.3 Comparisons of the MBIT-1 Dust Cloud at T+10 and T+20 Minutes

Figure 2.14 summarizes the effects of reconstructing the MBII-1
dust cloud by graphically revealing how several mass loading parameters
are changing with time and altitude. Fiqure 2.14{a) depicts the dust
cloud mass contribution from particles 247 ,m and shows where this mass
contribution is distributed at T+10 and T+20 minutes within the cloud.
As would be expected, much of the mass contribution from these particles
in the upper layers of the cloud at T+10 minutes is being depleted with
time and redistributed throughout the lower regions of the cloud at
T+20 minutes.

Figure 2.14(b) (plotted on same altitude scale as Figure 2.14(a))
depicts how the average wmass concentration (all particle sizes) is
changing with time and altitude. From Tables 2.2 and 2.3 we can see
that the mass aloft at T+10 and T+20 is nearly the same. However, due
to cloud diffusion (cloud radius has increased by a factor of 2.6},
Fiaqure 2.14(b) reveals an approximate factor of 7 decrease in average
mass concentration with time. The similarity of the averaae mass concen-
tration profiles at T+10 and T+20 minutes, as opposed to a "non-linear”
difference between the curves in Fiqure 2.14(b}, points out the fact
that the MBII-1 dust cloud mass loadino is beina governed by the smaller
particles aloft, i.e., 47 .m particles. Average mass concentrations
from Table 7.1 (as sampled) have been included in Tiqure 2.14(b) to
show how the Cloud veconstractior processes have dreastically modified

the vertical dinty cagt o of e vea i ed pecteal datal
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SECTION 3
THE MISERS BLUFF IT MULTIPLE BURST DUST CLOUD

3-1 MBII-2 IN-SITU SAMPLING DATA SUMMARY

Twenty two in-situ sampling passes were accomplished by PMS
a in the MBII multiple burst dust cloud. Of these, sampling passes 2-11 were
| flown through the cloud as the aircraft ascended to the cloud top and

| are included in the multiple burst data cloud analysis.

Table 3.1 summarizes and profiles the MBII-2 sampling mission
(note that the format is identical to Table 2.1). Pass-averaged mass
concentrations (g/m3) have been calculated from the measured particle
number concentrations for each pass and are tabulated as a function

of particle size, sampling altitude, and time of acquisition. The size

range of particles contributing to the total mass concentration is
consistent with the size ranges used in the MBII-1 dust cloud analysis

so that wmass loading comparisons can be readily made. !

Passes 2, 3 and 4 were made through the cloud stem while the
remaining passes were flown through the cloud cap. An interesting
phenomena to note in Table 3.1 is that, unlike the MBII-1 cloud cap,
mass concentrations are not systematically decreasing with time and
altitude but seem to flucuate randomly throughcut the sampling mission.
Further, the calculated values of mass in each cloud Tayer arve rela-

tively uniform throughout the cloud cap as opposed to those calculated

for the sinale burst cloud. The most probable reason for these two {
observations is that, while under the influence of aenerally liaht

winds and little shear, wind induced diffusion did not play as qgreat

a role in “pulling" the MBII-2 dust cloud apart as was cvidenced in .
the single burst dust cloud (see section 2-4.3). |
Another intrinsic feature of the multiple burst dust c¢loud g
is the larger pevcentage ot mass bheinag contrvibuted to the total mase
lofted by particles 47 .am - approximdately 26-30L percent in most nasaes
as opponsed to 15 percent in the single burst cloud.  There arve probabls
i
{
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two contributing factors influencing this observation: (1) MBII-2 flow
fields were sufficient to keep these larger particles aloft for sustained
periods of time and; (2) the MBII-2 ANFO stack site geologies varied
somewhat from the single burst GZ site geology.

The MBII-2 dust cloud mass loading analysis, based on the
same assumptions made for the single burst cloud analysis (Section 2-1),
revealed that the total mass lofted in the multiple burst dust cloud
was 5.1 x 109 grams. Again, this value compares favorably with 5.2 x 10g

qgrams determined by PMS in their independent analysis.
3-2 MBII-2 DETAILED SAMPLING PASS DATA

Figures 3.1-3.11 in this section are identical in format to
those presented in Section 2-2. For each sampling pass used in the
analysis, pass-averaged particle size and cumulative mass distributions
have been plotted (Figures 3.X{a)) along with calculated mass concen-
trations within the cloud (Figures 3.X(b)); except sampling Pass 1 which
was flown below the cloud cap and outside the visible stem. In the particle
size distributions, circles represent particles - 47 ym, squares
represent particles 47-470 ;m, and triangles depict the size distri-
bution of particles - 470 ,m. For the mass concentration plots, the
contribution from particlas - 47 ym are plotted with circles {(solid
lTine) and that from particles - 47 are plotted with squares (dashed

line).
3-3 GENERAL COMMENTS CONCERNING THE MBII-2 DUST CLOUD
3-3.1 Particle Size Distributions

As in the MBII-1 dust cloud, particle sizes 47 .m are
approximately distributed accordina to a power law (see Section 2-3.1).
however, there appears to be more variation of the power "g" in the

miltiple burst dust cloud. tor the particle size ranae 47-470 . m,
3.0 q 5.0

while for particles 470 .m (except passes 3 and 9),

?




Again, it should be mentioned that the size distribution depicted in
Figures 3.X(a) are based on pass-averaged data and significant varia-

tion in "q" will exist from point to point within a given pass and

in the tail end of the distributions due to poor counting statistics.
3-3.2 Cumulative Mass Distributions

Passes 2 and 3 were flown through the visible stem of the cloud and
the cumulative mass distributions show that the dust mass is fairly
evenly distributed between particles less than and greater than 47 .m.
At later sampling times, the major contribution to mass loading shifts
toward the smaller particles where approximately €5-75 percent of the
mass is found (except passes 9 and 11 where the contribution from
particles <47 um is 80-85 percent).

3-3.3 Mass Concentration Time Histories

Unlike the MBII-1 cloud penetrations, the highest mass con-
centration encountered in the MBII-2 cloud was 1in the cloud cap
(pass 6) and not in the cloud stem. One reason for this is that because
of operational problems, cloud penetrations in the sinale burst cloud
began approximately two minutes before entry into the multiple burst

cloud was possible, i.e., when stem mass concentrations were much

higher. Another possibility is that flow fields within the multiple
burst dust cloud were sufficient to keep those portions of the cloud
containing the higher mass concentrations aloft for a sustained period
of time, whereas, the mass in the MBII-1 dust cloud was vapidly beinn
depleted by fallout through the stem vegion at very earvly times. Peat
mass concentrations in the MBII-2 cloud were generdally 3-4 times the
average values; pass 5 had a peak value slightly b5 times the averade

mass concentration.
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3-4 RECONSTRUCTING THE MISERS BLUFF I1-2 DUST CLOUD

In a manner identical to that used in the MBII-1 dust cloud
reconstructions (see Section 2-4 for methodology and assumptions),
the multiple burst dust cloud was reconstructed at ten and twenty
minutes after detonation to obtain "snapshots" of the entire cloud

at several times for comparison purposes.
3-4.1 The MBII-2 Dust Cloud at Ten Minutes After Detonation

Table 3.2 is the summary of calculated mass values within the
T+10 minute dust cloud as a function of altitude. Average mass

concentrations have been calculated by summing mass contributions from

all sized particles at a given altitude and then dividing by the
estimated cloud volume at that altitude. Values of cumulative mass
have been tabulated to insure that all cloud mass has been conserved i

in the reconstruction process.

As in the single burst dust cloud at T+10 minutes, some of the
clouds mass {7 percent) appears above the top of the visible cloud (see
Section 2-4.1 for a discussion on the possible explanation for tnis coni-
tradiction between the inferred T+10 minute cloud and the visible lond

Since this "phenomenon" is common to both dust clouds at T+l wmivate, o
is not felt that the mass loading ratios would be sianiticantly atiecod

by it.

In orderv to smooth out some of the tluctuation 1 averade mas
concentrations in the cloud cap, pdasses 7 and & and passes 9 and 10 nave l#
been averaaed. The calculated averadges appear on the riabt=vapd ~ide o

)

Table 3.2. Similarly, pass data from passes ¢, 3, and 1 have beer

averaqged in calculating an averaqge mass concentration in the o Jogd e

324,72, The MBIT-2 Dust Cloud at Twenty Minutes Ntter Detona® ion

f
Table 3.3 summarizes tne aross featuares of e pultvede by g,
dust cloud at T+20 minutes. Ly this Yipe, orly 000 peocert ot v
mass lofted appears above the vicible (land ftop. Tather o T late
time" fallout. i.e.. the nass tha* 1 o tee aragnd S Tab e o
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accounts for w6 percent of the mass lofted. Recalling that at T+20

minutes, the "late time" fallout from the MBII-1 cloud amounted to

only ~2.2 percent of the lofted mass, the 6 percent value for MBII-2

supports the observation that a much greater percentage of the cloud's

mass was in the form of particles that could "fall out" of the cloud,

i.e., particles > 47 um. ’

3.4.3 Comparisons of the MBII-2 Dust Cloud at T+10 and T+20 Minutes

Figure 3.12(a) shows how particles - 47 .m are being redis-
tributed in the MBII-2 dust cloud as a function of altitude and time-
after-burst. As in the MBII-1 cloud, the upper cloud layers are being
depleted with time with a corresponding mass enhancement in the Jjower f
regions of the cloud.

Average mass concentrations within the MBII-2 dust cloud at
T+10 and T+20 minutes have been plotted in Fiaure 3.12(b) as a function
of altitude. Total mass aloft at T+20 minutes is nearly the same as
that aloft at T+10 minutes (see Tables 3.2 and 3.3), while I'iqure 3.12(b;
shows a factor of 2-3 decrease in average mass concentration with tine.
(Ten minutes of cloud diffusion resulted in a factor of 1.6 increase
in the cloud radius at T+20 minutes; compare this with the 2.6 increase
in cloud radius for the highly sheared MBII-1 dust cloud.) Mithin the
same time frame, there was a factor of 7 decrease in the average mass
concentration in the MBII-1 dust cloud (Section 2-4.3). This further
supports the observation that the <ingle burst dust cloud was stronaly
affected by significant variations in wind speed and direction aloft
(shear) that we-e not evident in the wind profile obtained durina the

multiple burs. event.
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SECTION 4
SINGLE AND MULTIPLE BURST DUST CLOUD COMPARISONS

4-1 INTRODUCTION

In current multiple-burst dust cloud modeling, the total mass
aloft at a given time after stabilization is assumed to be a simple
addition of the masses calculated for the corresponding single-burst
dust clouds. Therefore, if a dust cloud resulting from a single
detonation contains X mass, the stabilized dust cloud fram N identical
detonations will contain NX mass at the same time after detonation.

The stabilizeu (T+10 minute) clouds for MISERS BLUFF II were
loaded almost exclusively by very small particles. These high drag
particles will tend to be contained in the visible cloud whose volume
is dominated by the cloud cap. To take advantage of this result, only

the MBII cloud caps will be compared at similar times after detonation.
4-2 MBIT MASS LOADING RATIOS

Because most of the assumptions that were made in calculating
total lofted mass (e.q., dust specific gravity, spherical particles,
and circular cloud geometry) were the same for both the single and
multiple burst dust clouds, multiplicative uncertainties attributable
to these assumptions should cancel out, or tend to become less
important, when mass loading ratios are calculated. These and other
uncertainties are discussed in more detail in Section 5.

From Tables 2.2 and 3.2 (MBIl dust clouds at T+10 minutes),
calculated values of cumulative mass above the cloud stem show that
0.64 x 10% kg and 4.5 x 10°

and multiple burst cloud caps, respectively, at cloud stabilization.

kg of dust remains aloft in the sinole

The mass loading ratio between the two dust clouds at this time 1s
approximately 7.1. By twenty minutes after detonation, the single and
nultiple burst dust clouds contain 0.63 x l()6 kg and 4.15 x ]06 kg of

dust, respectively, yielding a mass loading ratio of 6.6. The downward

31




trend of the mass loading ratio with time is due to the fact that the
mass of the multiple burst cloud is comprised of a greater percentage
of particles -47 ym which are "falling out" of the cloud cap. If a
similar analysis were to be extended out to times greater than >
twenty minutes, it would be apparent that the mass loading ratio ”
between the cloud caps asymiotically approaches a value of 6.0, i.e.,
the ratio of masses in the cloud caps being determined only by particles
~47 ym. Within the range of measurement uncertainties, these

calculated values of mass loading ratio appear to approximate what

would be predicted by linear superposition, i.e., six.

Recalling that the T+10 minute dust cloud's mass loading

ratio was calculated to be 7.1, measurement uncertainties aside, I

there is some evidence that the 18 percent "enhancement" (7.1/6) in
mass loading could be real. First, the calculated enhancement in =
the mass loading ratio is governed by a factor of 12 increase in
mass aloft of particles - 47 ym in the MBII-2 dust cloud; a factor
of six would have implied linear superposition. While differences
in site geology (charges 3 and 4 were detonated over a silty/sandy
surface layer approximately 0.5m thick; see Ref. 6) could account 3
for this phenomenon, photographic records of the multiple burst event
(Ref. 5) strongly suggest that an enhanced flow field did exist that
could be responsible for lofting the large particles in the multiple
burst cloud. Hence there was not only a source of large particles
present for the MB11-2 dust cloud, but there also appears to be

a mechanism present to loft these lardger particles not evident in

the MBII-1 cloud photoqgraphy - enhanced flow fields.

. . . . . . +
Reiterating, the 18 percent increase in mass loading ratio b

could be attributable to measurement uncertainties, however, therve

is strong evidence that enhanced flow fields agenervated by interactinag

shockwaves may also be a factor,




4-3 MBII CLOUD VSLUME RATIO

In addition to predicting a six-fold increase in mass aloft
at cloud stabilization, linear superposition implies that dust mass
concentrations (g/m3) are additive in regions where the dust clouds
overlap. For instance, if six detonations occurred simultaneously
at the same location, linear superposition would predict a multiple
burst dust cloud that had the same dimensions as a single burst dust
cloud but would contain six times the mass. This would imply that the
average mass concentration within the stabilized multiple burst dust
cloud would be six times that found in the single burst cloud at the
same time-after-burst.

Figure 4.1 shows how some measured dimensions of the MBII
multiple burst dust cloud (dashed Tines) compare with those cloud
dimensions that would be predicted by linearly superimposing six of
the MBII single burst clouds (solid lines) at ten minutes after
detonation. Figure 4.1(a) depicts the vertical cross-section of the
measured and predicted multiple burst dust clouds while Figure 4.1(b)
is an overhead (Planar)view of the two dust clouds. The hexaaonal
array of dots in Figure 4.1(b) is the multiple burst charge
configuration and has been drawn to scale (200 meter centerline
diameter).

(lne immediate observation is that the measuved volume of the
multiple burst cloud is significantly greater than would be predicted
by linear superposition. Calculations based on cloud diameter and
thicknesses at T+10 minutes (Tables 7.2 and 3.2) veveal thdat the
measured nultiple burst cloud volume is 2.7 times that predicted
by supevimposing six of the single burst clouds. Assuming that the
predicted multiple burst cloud contains 3.7 x 10h kg of dust (six
times the mass in the single burst cloud), Tinear superposition
would predict an averaqe inass concentration in the nultiple burs!
dust cloud of 0.67 ﬂ/mz. The average mass concentration in the
multiple burvst dust cloud was meacped an only 004 qi L

Table 3.0,

;
|
|
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Another interesting parameter to calculate is the total mass
that would probably be encountered by a missle ascending (or descending)
vertically through the stabilized dust clouds, i.e., fpdh. Assuming
that a cross sectional area of 1 m2 is being swept by the "missile",
calculations show that Tinear superposition would predict a value of
integrated mass in the six MBIl single burst clouds to be approximately
twice that calculated for the MBII multiple burst dust cloud (1340 a
versus 720 g). It appears then that linear superposition of dust
clouds, formed from closely spaced multiple detonations, tends to
overestimate the dust environment (g/m3). Further, this overestimate
in mass concentration is due mainly to a corresponding underestimate
in the multi-burst cloud volume predicted by linear superposition.
However, if the number of burst in a given attack scenario is very
large and closely spaced,and they encompass a relatively large area
(unlike MBII-2), the central clouds will be radially confined and
mass concentrations within this area would not drop off as sharply as
indicated by MBII-2 (approximately a factor of 2). This would represemt
a "worst case" situation and linear superposition would probably

yield very good results.

In addition to the apparent weaknesses of Tinear superposition
in describing the multiple burst environments that have dlveady been
mentioned in this section, Figure 1.1(a) reveals another potential
problem area -- that of inadequately describinag the altitude and
thickness of the multiple burst dust cloud. This aspect has also
been raised by unpublished hydrocode  (HULL) calculations,  The
primary cause is an enerqgy superposition, i.e., six times the enerqy
went into only 3 times the volume: the excess enevay density was
probably used primarily in raising the multinle burat cloud to
higher altitude. It io not felt that the oliaht differences in
atmospheric temperature lapse rates existing at the time of edch
detoration contributed to this diffevence in Cloud altitudes -- iy

fact . the air was more stable during the malbtiple hinat teat,

i}




SECTION 5
UNCERTAINTIES IN THE MBII DUST CLOUD MASS CALCULATIONS

5-1 INTRODUCTION

The need to discuss uncertainties became particularly obvious
when it is realized that the calculated values of total lofted mass
during each of the two events in the MISERS BLUFF 11 program, exceeded
a nuclear cloud "hydrodynamic Timit" prediction. This "1imit" is
based on hydrocode flow field calculations (SHELL) which, for para-
metric nuclear dust cloud simulations, limits the total lofted mass to
approximately one ton of dust per ton of nuclear yield. Due to the
way net energy output is partitiored in nuclear devices (i.e., much
of the enerqgy being expended in the form of radiant enerqgy), it is
common practice to equate 1 ton of TNT yield to 2 tons of nuclear yield
for blast simulations. The hydrvodynamic Timit for high explosive (HF)
detonations is, therefore {for an exactly analoqous flow field), two
tons of dust per ton of TNT yield.

In the MBII single burst detonation (100 tons TNT equivalent),
the total lofted mass was calculated to be 7.9x105 kg (Section 2-1) or
8.8 tons of dust per ton of yield. Similarly, total lofted mass in
the multiple burst event (600 tons TNT equivalent) was calculated to
be 5.1x106 kg (Section 3-1) or 9.4 tons of dust per ton of yield --
cleavly much more than "allowed” by *he 't tvdrodynamic Timit. The -
pose of this section is to discuss some of the assumptions that were
nade in calculating these values of NBIT Tofted mass and assess their
effect on the calculations.  Further, the validity of using the vuclea
hydrodynamic limit for limiting dust lofted in HE detonations i«

discussed in Section 5-73.
4.7 SOURCES TOR NNCERPTAINTIES
H-2.1 In-5ity Samplinag Peafales

The airborne dast cloud cammYing misaions weeso thogit plar ed oo

e becie o P Belaw e B v e b st Gge - o nean i

carpling pans altitades . Mhen pogotbhle, cariling paraes were rade




generally up-wind/down-wind directions so that the aircraft traversed
regions of subvisible fallout fromw higher altitudes for sheared clouds.
The main purpose for having identical flight plans for both sampling
missions was to insure a comnon data base for subsequent dust cloud
reconstruction efforts and mass loading comparisons. The major draw-
back in the flight plans was that by sampling upwind/downwind, the

largest "dimension" of the dust clouds was sampled at each pass altitude.

One of the assumptions made in the mass calculations was that
the dust cloud was circular at each samnling altitude and the samplinag
pass length was the diameter of this circle. Clearly this assumption
could lead to overestimating the mass at altitude, especidally 1t the
clouds had become elliptical due to wind induced shear and diffusion.
Since all of the sampling passes were not made upwind/downwind (Ref. 7).
a sig..ificant effort was expended in analyzing the sampling path length
data and recomputing the cloud volume at each altitude assuming the
cloud cross section was elliptical rather than circular. This effort
resultted in decreasing the total mass lofted in the single and nmultiple
burst clouds by 21 percent and 17 percent, respectively. To be con-
servative, let 25 percent be an upper limit for the mass overestimate

due to assumptions concerning cloud qgeonmetry.,

Another aspect of the in-situ sampling profiltes, which could
Tead to significant evvors in estimating the total mass lefted, 1< the

time atter detonation that initial penetrvations of the clouds were nade.
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h-2.2 Dust Particle Shape and Specific Gravity

, e
PO

Throughout the entire comparative analysis, the dust particles
have been assumed to be spherical in shape and have a specific density
of 2.3 g/cm3. Significant overestimates in calculated values of lofted i
mass could be incurred if the dust particles were, in fact, a totally ,:
different shape. Since most of the mass lofted is attributable to B
particles -47 ;m in diameter (see Figure 4.1), this discussion will

focus on particles in that range of the size spectrum.

At DNA's request for a secondary mission, the Air Force Technical

Applications Center (AFTAC) flew three sampling passes through the top i
of the MBIT multiple burst dust cloud between fifteen and twenty minutes

after detonation. During each samplina pass, AFTAC obtained filter

paper samples containing dust from the cloud and one-half of each filter

was subsequently forwarded to CAI for analysis. The particular analysis

performed on the samples was called a Suspended Particulate Fvaluation

and Classification (SPEC) (it was accomplished by Materials Consultants

% Laboratories, Inc. of Monroeville, PA). The output from the SPE(
analysis is a detailed description of particle size, shape, and

cheristry (elements) for the approximaetely 1000 particles in edach

saople analyzed. With rvespect to the particle chape of dust particles

A7 vy the anelysis revealed a rost probable width-to-length ratio

of 9500 ey g Tength-to-width vatio () of 1.7. (Nean 9.56 and

Standard deviation 0.17.) Acsuriing the "redal” shape of the nartic foe
were civoular dines fhee Appendic D) with an aspect ratio (0 of i
Vozo v calialations that wore sade aosuning narticle <oher i ity

wonld vereaticato the vans Totted By 19 percent (drs0).

The  AETAC Hitter wamnden alao peovided G417 with o totbally ‘
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the pass averaged mass concentration. AFTAC furnished SAI with their
best estimate of the filter paper tare weights and individual pass
saiple volumes. The "dirty” filter papers were weighed by SAIl and

‘ mass concentrations were calculated for each sampling pass. Table

i 5.1 is a tabulation of this data.

Table 5.1 MBI1-2 Dust Cloud Mass Concentrations Inferred ‘}

From AFTAC Filter Paper Samples 4
Start Altitude Mass 3 4
Pass No. Time (MST) MSL (m) Concentration (g/m”) ';
T - T (R
1 13:14:57 3540 .094 +.02 ‘1
2 13:17:16€ 3410 * |
3 13:20:10 3350 A1 ¢ .04

*The dust contribution to the filter paper weight was not discernable
using the best estimated tare weight. Filter paper appeared nuch
“cleaner" than the others; probably penetrated patchy portions of
the cloud cap.

Uith the exception of sampling pass 2, the AFTAC data indi .ates an
average dust concentration within the top of the MBII-2 cust cloud of
approximately 0.1 q/m3 at 15-20 winutes after detonation. Corparing
this nurber with that calculated for the same altitude layer [3140-
3420m) i the reconstructed MBII-2 dust cloud (Table 3.3 or Fiqure 5012, |

we see excellent aqreement,

The SPEC analysis of particle sizes - 470 Syom the ATTAC b
fitters also revealed that 30 percent of the total sarple wass was
contyvibuted by particles < 1% n. This o in very qgood agreerent with

the spectral data obtained by PHS.

Again it 15 encouradging to find cuch good agrecnent in the ’
resulte ohtained fron two totally independent data bases . Baged on |
the SPLC Cass analysis and the caloalatd values of cares concentratton
fror the AFTAC filter papers, it i folt that the aoow ot ion, - ade
concerpina the digst particles snecitic aravity beina Vo4 war a0 easonahloe

ore and did not Tead ta overestiegt o the Cartal rans Totted,




5.3 VALIDITY OF THE NUCLEAR HYDRODYNAMIC LIMIT FOR HE TESTS

Based on the aforegoing discussion concerning possible sources
of uncertainties in the MBIl dust cloud mass calculations, it seees
one could justify an approximate* 40 percent reduction in the calculated
values of lofted mass for each event. This reduction would result in
a lofting ability of 5.3 and 5.6 tons of dust per ton of TNT yield for
the single and multiple burst event, vespectively - still wuch

greater than the 2 tons "permitted” by the HE hydrodynamic 1imit.

Exceeding the hydrodynamic limit is not unique to the
MBIT tests. For HIZANFO event DICE THROW (500 tons TNT equivalent), it
has been estimated that .3 tons of dust were lofted (above the
initial fireball top) per ton of THT yield (Ref 4), hence, the nuclear
hydrodynamic Tinit may not be applicable to HE/ANFO dust clouds. Oue
possible reasan for this is that the dust Toading mechanisms for
nuclear and HE fireballs are very different. Huclear fivehalle are
loaded with dust preferentially near the center line of the fireball
flow field - in fact the parametric SHELL calculations commenced with
all mass being initially placed in the inner one-eiahthtof the hemis-
pherical fireball volume (surface burst). At this location initially,
nach of the mass would be lost dmmediately due to the Lase surae
tendency along the centeriine and would not be "avatlable™ fov
subsequent Tofting,  An N fiveb 11 (ANTO-capped cylinder chanae ),
hewrver, is Toaded by ojecta preforentially outaide the center ot
tiee fiveball,  Deing loaded din this veqgion, the Toss of mass alopra
e staqnant center daxis, as mredicted by the pasamety 1o SHEEH
crliulations, does not occur and ore s 1 Tavailab et to be
Toofted,  (Pocall that for s baoe Bt Donoyant floay i init bt

ar bhe aate dde ot the tireb ol

Tk a0t Dottt o Y e e b
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predicted by SHELL calculations for a nuclear dust cloud. While the
buoyant energy is comparable, the hydrodynamic flow fields of both

the ejecta and the fireball are very different for nuclear and HE/ANFO
bursts.




SECTION 6
CONCLUSTONS AND RECOMMENDATIONS

An indepth analysis of the data obtained during Phase 1 of
the MISERS BLUFF II Cloud Sampling Program indicates that the MBII
multiple burst dust cloud could not be completely modeled by linearly
superimposing six of the MBII single burst clouds. As might be
expected, the major weakness in the linear superposition modeling
approach is its inability to treat the effects of the hydrodynamic and
thermodynamic interactions occurring between the shock fronts/fireballs

of a limited number of closely spaced, simultaneous detonations.

As a result of this weakness, several conclusions can be made
based on the analysis performed in this report for the HBII dust
clouds:

¢ Linearly superimposing six of the 'MBII single burst dust
clouds at T+10 minutes resulted in overestimating the
vertically inteqgrated dust mass aloft (.7dh) by a facto
of -2 over the measured, multiburst dust environment.
This result is due mainly to the inability of linear super-

position to accurately predict the volume of the dust cloud

e l!hile overestimating the magnitude of the multiburst dust
environment (mass concentrations), linear superposition
appears to underestimate the areal extent of the actual
environment that is produced in a closely spaced, multi-
burst situation. Again, this conclusion is a result of
Tinear superposition not treating thermal enevay dissiva’ o

and, hence, incorvectly predictinog mudtib et clond velor e,

o Within the range of measurement. uncertaintien, Tinedar suner -
position may predict reasonable values of mass alofs oo,
St trom N oddentical simultareous detopalions that oot

1a0ft 7 man, . However, toe fact that g Uqogent T o S

[N
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central plume of dust was evident in the MBII-2 cloud
photography, first visible approximately 20 seconds after
detonation, provides strong evidence that the measured

A7X increase in mass aloft in the multiple burst cloud
may be very real.

Based on the above conclusions concerning the validity of
utilizing linear superposition in defining dust clouds from a few
closely spaced, multiple burst detonatiens, the following recommen-
dations are made:

e Cloud volume calculations were, for the most part, derived
from aircraft sampling pass lengths at or very near the
times of dust cloud reconstructions (T+10 and T+20 minutes).
More accurate values could be obtained by a detailed
analysis of all the MBII dust cloud photography as taken
from several azimuths. Because cloud volume calculations
were instrumental in arriving at several of the conclusions,
it is recommended that all photographic documentation
(TIC and SRI) of the MBII dust clouds at T+10 minutes be
analyzed to derive more accurate values of cloud volume.

e Some future analytical effort should be expended to under-
stand how interacting fireballs dissipate their buoyant
energy as they rise in the atmosphere. This information
is needed to accurately predict dust cloud volumes and,
hence, mass concentrations within any dust cloud generated
by closely spaced, simultaneous detonations where linear
superposition of cloud volume is not valid. The buoyant
energy partitioning (for a suddenly released volume of
buoyant fluid) is very important because only 5/14 "of the
work done by buoyancy appears as kinetic energy of mean J
motion, ...; the balance (9/14) must go into turbulence
and is eventually dissipated" (Ref. 7). Flow field inter-

ference could significantly decrease the kinetic part of




the buoyant energy and allow the turbulent portion to domi-
nate; this perturbation in energy partitioning could cause
the strongest flows to take the form of large eddies as
evidenced in the MBII-2 dust cloud movies. This would
suggest that multiple burst cloud volumes may be determined
by turbulent flow as opposed to the strong wrtical flow

in single burst dust clouds.

The possible 18 percent enhancement in the MBII dust cloud
mass loading ratio may be due entirely to the uniqueness

of the hexagonal charge configuration and the simultaneity

of the detonations; i.e., this particular configuration

may represent the "ideal" one for enhanced flow fields

and mass lofting ability. For these reasons, any inferred

mass loading enhancement would not have broad applicability

in "real life" attack scenarios.

e A QT NS
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APPENDIX A
FALLOUT DATA ANALYSIS

A-1 INTRODUCTION

The procedures and preliminary results of the MBII fallout
experiments fielded by SAI have been described in reference 1. Because
of anomalously high wind, the fallout experiments were not totally
successful in that fallout data was not obtained from the single burst
cloud, hence, early time mass deposition and particle size distribution
comparisons of single and multiple burst fallout data could not be
accomplished. Analysis of the fallout from the multiple burst cloud
has yielded meaningful results concerning the source of the early time
fallout. Further, since some fallout samples were obtained from regions
of the cloud where airborne sampling was accomplished, a more meaning-
ful qualitative interpretation of the in-situ spectral data was
possible (since fallout data is a time integrated sample, direct quan-
titative comparisons could not be made with the in-situ sampling data).

A-2 EXPERIMENT RESULTS

Fallout experiments were fielded for both events in the
MISERS BLUFF II test series. Due to unfavorable and anomalous wind
conditions existing in the vicinity of the test bed for the single
burst detonation (23 June 1978), no fallout samples were acquired in
the 56 fallout trays fielded for that particular test. During late
August 1978, approximately 70 fallout trays were set out for the fall-
out experiment fielded for the muitiple burst test. Figure A.1 is a
topographical map of the immediate area surrounding ground zero and
depicts the locations of the fallout trays fielded for this event.
Favorable wind conditions on test day made it possible to obtain 18
dust particle samples from the multiple burst dust cloud; mostly to the
north and north-northwest of GZ. The locations of the camples are
shown in Figure A.2. Each unit on the grid equals 500 feet and the
grid center (0, 0) is the single burst GZ. The solid squares (13)
identify those fallout trays which contained measurable fallout while
the empty squares depict areas of no recorded fallout. The squares
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with diagonals (6) mark the location of dust samples that consisted
of small quantities of very fine particles (< 90 yum) probably lofted
by the blast wave passing over the loose surface soil. These samples
were not attributed to dust cloud fallout. The X's show locations of
the fallout trays that did not survive the high dynamic pressures
within 1000 feet of the "GZ" for the array of bursts.

A-3 FALLOUT DATA ANALYSIS

A-3.1  Sample Sieving

In order to facilitate correlating the fallout data with the
early time PSD* cata obtained by aircraft sampling the cloud stem and
cap, particle size distributions were obtained for the fallout samples.
This was accomplished by dry sieving the fallout samples using standard
sieving meshes and plotting soil gradation curves. These curves, which
yield a percentage of the sample that is finer (or coarser) by weight
than the total sample weight, were then used to construct mass distri-
butions for each of the fallout samples. The ten standard sieve open-
ings used in the fallout analysis were 2000, 1400, 1000, 710, 500, 250,
90, 63, 45, and 38 microns, although not all of the samples contained
particles whose sizes spanned this large range of mesh sizes.

Of the 13 dust cloud fallout samples obtained from the multiple
burst test, only 6 contained sufficient dust (> 0.3g) to obtain the
accurate (0.01g resolution) weight measurements required to generate
soil gradation curves. The remaining 7 fallout samples were sieved,
but only to determine the maximum particle sizes (for both solid par-
ticles and aggregates) and to qualitatively estimate the range of
particle diameters that constituted the majority of the particles in
the sample. Table A.1 summarizes the results obtained from dry sieving
the 13 fallout samples from the MISERS BLUFF I1-2 dust cloud.

*Particle Size Distribution
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The data contained in Table A.1 for fallout samples 1-6 have
been plotted on standard soil gradation curve forms and are presented
in Figures A.3 through A.5. (It should be noted here that our proce-
dures used in sizing the fallout samples were not the same as those
used in standard soil mechanics. There, the aggregates are broken
down into their smallest component grain sizes prior to sieving and,
hence, much of the medium and coarse "sand" evident on the fallout
gradation curves would not be found if standard procedures were used.)
Visual analysis of the large particle fallout revealed that the vast
majority of the particles R 250 um were actually aggregates that con-
sisted of very fine sand or silt cemented together. This is mentioned
to point out that caution should be exercised if comparisons are made
between the fallout soil gradation curves and the in-situ soil char-
acterization performed by the U.S. Army Vaterways Exveriment Station

(WES) for the MISERS BLUFF II test bed soil.

A-3.2 Mass and Size Distributions of Fallout Samples

With the soil gradation data obtained from dry sieving the
fallout samples, differential curves approximating the mass distribu-
tions of each sample were derived. Since the fallout experiment was
designed to obtain information on the early time, large particle en-

vironment within the cloud, emphasis was placed on particle sizes
> 250 um.
4"

Considering the mesh sizes used in the fallout analysis, the
majority (> 97 percent by weight) of the larger particles in each
sample could be lumped by mass (AM(i)), into six distinct size classes
or bins. The range of particle diameters in each bin was limited by
the mesh opening of the sieve in which the particles were contained
(ai) and the next, successively larger mesh size (ai + 1). The med-
ian particle size (51) in each bin was represented by:
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Table A.2 summarizes the range of each size bin (i), the bin widths
(Aai), and the median bin diameters (5i) used in the MISERS BLUFF II-2
fallout analysis.

Table A.2
Size Bins for MBII-2 Fallout Particles

Bin (i) a;-a,.q (um) ha (um) 51 (um)
1 90-250 160 170

2 250-500 250 375

3 500-710 210 605

4 710-1000 290 855

5 1000-1400 400 1200

6 1400-2000 600 1700

Values of AM(i) for each size bin can be obtained directly from

Table A.1. These values were obtained for the six samples that con-
tained a sufficient amount of dust for accurate weight determinations
(Samples No. 1-6). Finally, with the values of AM(i) known for each
bin (i), differential mass distributions were generated for each fall-
out sample using the functional form of:

M) s
.ai 1

which is an approximation to the continuous function

M
da :
From the relationship:
M
B ” ) G (1

where m(a) = Ka3

and dN is the number of particles in da, we can obtain

e (@) (1) g




This continuous function can then be approximated by the expression:

Axgl - (—M%u)(%l—) > (3)

where K1 fﬁL—
O
From Equation (3) it can be seen that curves proportional to the fall-
out sample size distributions (dN/da) can be approximated by plotting

values of:

1 () () s g,
Aai 3. 1
i
Figures A.6 through A.8 contain plots of both AM(i)/Aai and
AN(i)/Aai Vs, 51 for fallout sample numbers 1-6; the smooth curves
drawn through these points represent dM/da and dN/da vs. a. Again,
a certain amount of caution should be exercised in interpreting the
size distributions depicted in these figures. For example, K_1 = 108
was chosen only to allow both distributions to be plotted on the same
scale, therefore, the number of particles obtained by integrating the
size distribution between two particle diameters would be a gross over-
estimate. The curves do, however, approximate the shape (slope) of
the particle size distributions over the size range of interest as-

suming the particle density (p) is not a function of particle size.

In interpreting the mass distributions, it should also be
remembered that the plotted maximum values in the distributions cor-
respond to a range of particle diameters that is represented by a
median value (see Table A.l.). Fortunately, the mesh sizes selected
for dry sieving the samples limit the actual particlie diameter corres-
ponding to the maximum value to be off, at most, 145 um from the plotted

median diameter.
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A-3.3  Source of MISERS BLUFF II-2 Close~In Fallout

In order to determine the source of the close-in fallout from
the MISERS BLUFF II1-2 dust cloud, it was necessary to develop a Tallout
mode] that would adequately describe the gross features of the f-llout
deposition. By calculating dust particle trajectories based on local
wind conditions and particle fall velocities, and then tracing these
trajectories backwards in time to possible source regions within the
cloud, it soon became apparent that the cloud stem was the only viable
source for the close-in fallout.

A-3.3.1 Fallout Modeling

The first step in attempting to model the close-in fallout was
to see how, as a function of time, the cloud stem and cap traversed
the array of fallout trays. The dust cloud cap and stem track data
used in the analysis are depicted in Figure A.9. These data were ob-
tained by Technology International Corporation (TIC) from photographic
analysis of the MISERS BLUFF II-2 dust cloud. An obvious, and impor-
tant feature to note is that the cloud cap moves to the north much
faster than the cloud stem from T7=0 to T+5 mwinutes; the reason for this
being that, due to height differences, the horizontal motion of each
portion of the cloud is being contrelled by “ifferent wind conditions.

The cloud stem track data also revealed that the low level
winds (surface to approximately 2000 feet AGL) measured at the Planet
Ranch headquarters at detonation time could not be used in a definitive
fallout analysis. The low level, orographic effects of the terrain
in the vicinity of GZ (see Figure A.1) made it necessary to slightly
revise the measured winds to account for the early time stem motion.
The wind profile used in the fallout model is given in Table A.3 and
was derived from photographed stem motion and upper level winds mea-
sured at detonation time.
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Table A.3.
MISERS BLUFF II-2 200 Foot Layer Averaged Winds

Altitude Winds Altitude Winds
(KFT_AGL) (Deg/Knots) (KFT_AGL) (Deg/Knots)
sfc - 200° 200/04 1600 - 18002 170/08
200 - 4002 200/04 1800 - 2000P 194/11
400 - 600° 200704 2000 - 2200P 190/12
600 - 800° 180/04 2200 - 2400° 186/13
800 - 10002 150/05 2400 - 2600° 182/14
1000 - 12002 120/05 2600 - 2800° 178/14
1200 - 14002 120/05 2800 - 3000° 713/15
1400 - 16002 150/05 3000 - 3200P 162/12

dderived from stem track
bmeasured at time of detonation

In addition to the wind data available, particle fall veloci-
ties had to be estimated and used in conjunction with wind data in
order to calculate fallout particle trajectories. Unfortunately, par-
ticle fall velocities will vary not only with particle area and mass,
but also from region to region within the cloud, depending on the flow
field being experienced. To keep the fallout model as simple as pos-
sible, it was assumed that, at any given time, some particles of all
sizes within the dust cloud will be falling at their terminal fall
velocities and that their trajectories vill be determined by the
velocities and the local wind conditions. With the trajectories calcu-
lated for various sized particles (see Appendix D for terminal fall
velocity calculations) it was possible to begin at a fallout tray loca-

tion and trace the trajectory backward in time to source regions within
the dust cloud.
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Figure A.10(a) shows the fallout sample locations and depicts
the trajectories that various sized particles would have to follow

from the dust cloud to be collected in several of the fallout trays.
The numbers at intervals along the trajectories indicate the altitude
of the particle at that (x, y) location on the grid. The envelope of
all particle trajectories terminating at the sample locations should
define the region of the dust cloud that was the source of the fallout.
Figure A.10(b) shows this envelope and also the outlines of the cloud

stem and cloud cap widths from T+1 to T+6 minutes. It is quite evi-
dent from this figure that the cloud cap, at least that portion of the
cap lying outside the outline of the stem, contributed virtually nothing
to the close-in fallout deposition.

To test the hypothesis that the MISERS BLUFF II-2 cloud stem
was the source of the large particle fallout from the dust cloud, the
simple fallout model was applied to dust particles within the stem
region of the cloud. Stem width and height data as a function of
time-after-burst (TAB), was provided by TIC analysis of photographic
data.

In the fallout model, the cloud stem at any time is represented
by a vertically oriented cylinder of dust, hence, projecting a circu-
lar area in the x-y plane. In actuality, at times after T+2 minutes,
the cloud stem began to slant as the top of the stem experienced higher
wind velocities, and its projection in the x-y plane was an ellipse.
The elliptical shape of the stem projection would tend to lengthen,
but not broaden, the shape of the resulting fallout pattern.

The vertical cylinder of dust was divided into 200 foot layers
so that dust particles in each layer could be subjected to the wind
profile existing at detonation time (Table A .3). Again it was assumed
that at least some of the particles in each layer would be falling at
their terminal fall velocities. Dust particle trajectories were then

calculated for 300, 500, and 1000 .m particles based on upper level
winds and their respective fall velocities (see FigureA .10(a)). Based
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on the calculated trajectories, particles of varying sizes in each
dust layer were transported to the ground and contours (envelopes)
were drawn on the surface depicting the area in which the single size
particles from each layer would land.

Figures A.11(a)-(d) reveal the expected fallout deposition
patterns from the cloud stem assuming particle fall begain at 2, 3, 4,
and 5 minutes after burst. Rs and Hs refer to the stem radii and
heights, respectively at each time-after-burst. The outline of the
cloud cap is also shown on each one of the figures to show that early
time fallout from this region of the cloud was not detected in the
fallout trays. Except for predicting fallout in three trays where
no fallout was collected, and no dust in one tray where fallout was
sampled, it appears that the simple fallout model, which uses the cloud
stem as the only source of fallout particles, adequately describes
the gross features of the MISERS BLUFF 1I1-2 dust cloud faliout.
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APPENDIX B

DETAILED DUST PARTICLE SPECTRAL DATA DERIVED FROM
IN SITU SAMPLING OF THE MISERS BLUFF II DUST CLOUDS

B-1. INTRODUCTION

The basic format of the dust particie spectral data requested
from Particle Measuring Systems, Inc. (PMS) was a two-second resolution
time history of particle number concentrations (#/cc), by particle size,
over the size range of particles anticipated for the MISERS BLUFF II
dust clouds.

For three of the instruments employed in the sampling operation
(FSSP, LAS-X, and 0AP-200X), obtaining the two-second (400 ft, -.120m)
p resolution within the dust clouds was possible via the instrument's
{ interfacing with the on-board Data Acquisition System (DAS). (For a
i more detailed discussion on the instrumentation employed in the in-situ
sampling operation, refer to Reference2). Figure B.1 is an example of
the spectral data derived from the FSSP probe output. Bin numbers
106-120 correlate with median particle diameters of 3-45 um in 3 um
increments, i.e., 1.5-4.5 um, 4.5-7.5, ..., 43.5-46.5 um. Time of
day (in seconds) is given in ten-second increments along the bottom of |

the figure; cloud entry and exit times are depicted by arrows. Each \L
vertical column of numbersrepresents the particle number concentration [
(1og (#/cm3))in each size class of particles every two seconds. Two-

second totals (log values) appear just above the time of day. }

Figure B.2 is similar spectral data derived from the Two H
Dimensional Optical Array Imaging Probe (OAP-2D-C). Bin numbers 1-20
correlate with median particle diameters of 30-500 um in 25 .m #
increments. Spectral data from the 0AP-20 probes are recorded only

when particles are present and, unlike the three probes wmentioned above, .
this digital image data is stored in a buffer prior to being recorded. i3
Since a buffer is "dumped" on tape only when it becomes full, it is
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possible to acquire spectral data at the end of one sampling pass and
have this data dumped during the next pass when the buffer fills. This
delay is also true within regions of the cloud where large particle
concentrations are low.

For this reason, obtaining the required two-second data
resolution within the MBII dust clouds required a significant software
development effort by PMS. Along with each image, the elapsed time
since the last particle encounter is also stored in the buffer, and these
times, along with the buffer dump times, are recorded. Hence, it was
possible to "back out" the "location" (time of acquisition) of each
particle encounter and place this data in its correct two-second
interval. One remaining problem was that if more than approximately
7 seconds (0AP-2D-C) elapsed between particle encounters, the instru-
ment's internal "clock" may have recycled several times and the
"location" of these particles would be ambiquous by some multipie of
7 seconds. Fortunately, by comparing these "questionable" data
points with the FSSP spectral data, it was possible to determine
(judgementally) the most probable time of 20 data acquisition. (The
OAP-2D-P instrument's internal "clock" recycled every 228 seconds).
Figure B.2 is a graphic example of how data was acquired during
Pass 6 in the MBII-1 dust cloud and was not recorded until the
buffer was filled and dumped during Pass 7. {The actual time
between images in this example is 98 seconds, i.e., 14 clock cycles).
This effort was successfully completed and we feel confident that the
MISERS BLUFF II dust cloud spectral data represents the most detailed
set of data made to date within any cloud - dust or water - with the

2D instruments.

B-2. DETAILED DUST PARTICLE SPECTRAL DATA PRESENTATION

Tables B.1 and B.2 are computer listings of all the MISERS
BLUFF I1 two-second spectral data that were used in the analyses
contained in this report. Table B.1 contains the spectral data

B-4
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acquired during sampling passes 1-15 in the MISERS BLUFF II single
burst dust cloud (MBII-1) while Table B.2 contains similar data from
passes 1-11 in the multiple burst dust cloud (MBII-2). The format for
both tables is basically the same; the only difference being Table B.2
contains spectral data for two more particle size ranges than does
Table B.1. This is due to the OAP-2D-P instrument malfunctioning
during the MBII-1 sampling mission and the addition of the LAS-X to
the instrumentation suite fielded for the MBII-2 sampling mission

(see Reference 1).

In both tables, the time in seconds after detonation, is given
in the extreme left and right hand columns of each page. The asterisks
refer to data intervals where the 2D spectral data has been added to
a sampling pass as explained in section B-1. Extinction coefficients
and radar reflectivity factors corresponding to the asterisked data

intervals have not been corrected and are lined out.

Four particle parameters: (1) particle number concentration,
(2) mass concentration, (3) extinction coefficient, and (4) radar
reflectivity factor are listed for each two-second data acquisition
interval. Of the four parameters, only the particle number concen-
tration was measured; all other parameters have been calculated from

these measured values assuming spherical particles.

B-2.1 Calculation of Mass Concentrations (q/m3)

As previously mentioned, the only measured quantity available
fron the PMS data tapes was the particle number concentration {PNC)
for each size class of particles during each two second data acquisition

period. For each size class, the mass concentration (MC) is given by
MC(u/mB) = PNC(“/cm3)106(Cm3/m3) Particle Mass (q)
or

d3

. 3y 6
MC(a/m™) (PNC) ( 6 )'p x 10

where d s the particle diameter in cm and b is the particle densitly

. 3
in g/cm,

T ;x.JLLi‘.mug&uﬂngil‘
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For each two-second interval, these values are summed over
all size classes (44 for MBII-1 data and 64 for MBII-2 data) to yield
the total mass concentration, whose logrithmic value is tabulated in
Tables B.1 and B.2. The percent contribution to the total mass con-
centration from several particle size ranges has also been calculated
for tabulation.

B-2.2 Calculation of Extinction Coefficients (1/km)

The extinction coefficient (EC) for each particle size class
in a two-second data interval has been approximated by the Mie

formula:
EC(1/km) = 2[PNC(#/cn°)10° (cm/km) Particle Area (cn?)]
or
1d? 5
EC(1/km) = (PNC)C§~J x 10

where d is the particle diameter in cm (this significantly over-
estimates for 5d .- gptical wavelength).

These values are also summed over all particle size classes
present in each two-second data interval to obtain the total value
whose logrithmic values have been tabulated. As with the mass
concentrations, the percent contribution from several particle size

ranges has also been tabulated.
B-2.3 Calculation of Radar Reflectivity Factors (mm6/m3)

Radar Reflectivity Factors (RRF) have also been calculated
and tabulated for each two-second data acquisition interval. For
each particle size class in a data acquisition interval, the RRF
has been approximated by the Rayleigh formula:

RRF(mmG/m3) = PNC(#/Cm3)lO6(cm3/m3)loﬁ(mmﬁ/cmb)(Particlo Didmotpr)ﬁ

or
RRF(mmG/m3) = PNC(d6)x10L'

B-6
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where d is again the particle diameter in cm (this significantly over-
estimates for 5d > radar wavelength).

The total radar reflectivity factor in each two-second data
interval is obtained by summing over all particle size classes present
in that interval. Logrithmic values of total radar reflectivity factor,

? plus the contribution to this total by several particle size ranges,
are tabulated in Tables B.1 and B.2.

Lt

»i8




te LAY R ‘oul 99° i~ ‘uult 2v’ne “uud Uit~ 0t et

%21 1L9°n= ‘oul 4 5 B *yul [ KRS ¥ T 69 - 69 [¥3}
£21 gt n- L°66 §° GL 8= 6°5f §°na LR T4 6°6¢L 1°n¢ | 2¥°2~ §8°~ 21
e ¢0*~ ‘vol [ B 9°v6 2°¢ 99° 1= ‘volt SL°- ("t~ ("~ et
ol tgot- ‘o0t HO g~ *ovt 21°6- “oul $¢° 1 §7° 1~ sl
33} a1
(1]} £L7L~ ‘ool ti-e- "00\ g8 n- “oul 6"~ 16°= St
[ 43 v 9= *out 1ot *vol 20°1- “oul ¥e - [ R Tt
i 86" 9= *901 681~ ‘out v ne- ‘ol £ §9°= 11
(11} tL°L- *004 no°2- ‘oul LA LA “vul £9° - §9°- 60l
101 L9°0t- ‘g0l 8Lt~ TR AR A “ovd 1% e 1= Lol
sol (YN & ‘o0t LI A “oul bh - ‘ool fuw'- - ot
201 nS°9= *ovul §2 2~ *oul gy ne *001 §9°- - 01
1ot le 6~ ‘oult $9° 2~ ‘vl 2t 4 ‘evl fu°~ - 101
66 99°g- ‘o0l fL°2- *out 21°6- ‘ool £$5° 1= e ne
3 Lo
Se L9701~ ‘oul 2 1 ‘oot 2u°9- ‘uul £5° 1. $16° 1. Se
1 1) 1L°v- ‘o0t 80°¢- “uul 2L 5= “oul £2 1= §2°1=- (1Y
11 66 %~ *00} $9° - coul [T A8 ‘oot fy°~ (LA 1Y
(1] 9g°¢g~- ‘00! 49"l ‘oot U° G- ‘uot | X B 12°1- (Y]
3] 29°g- ‘o0t ng°2e *oul ng°n- ‘o0t §9°- §9°- T
11 Lo ot= ‘g0l oL 2~ “ovt FLAR 1 NI o= f16°. (1]
1 1] tg°g- *00¢ 0f "2~ ‘gui g he ‘uul @s°= (-1 2 te
19 08 L~ *got 12°2- ‘001 15°h- Toot fy'- [ A 19
Y3 (L°01= ‘o0t €0 g~ ‘vol 2L 9= M §2° 1= §2° 1~ Y}
(33 L9°01= ‘oot L0 1 ‘oot 20°9= coul §6 e £6° 1= (¥}
Se Lo ol *ovl eL°2- Tovl 2nse- ‘oot f6°~ §6°- (¥}
1 7] 19701 ‘008 L3 94 € ‘o0t 2u° 9 Tool 1971 £8° 1= 1 ¥
1L 68° b~ *vol 092~ ‘outl ne° s ‘oul SL°= (Y [ ¥}
69 L9° 0= *o0l [ 0 £ fool aut9= ‘ovut {9 1= t= 69
L9 Ls°ot- *o0l 90°€~ ‘001 2o 00t 12t - 9 o
S9 8y~ *oul §n°2e “oul 06° 0= cuot SL°- s9 o«
£9 L6°9= ‘001 99" 1= *001 66 %~ *yol - f9
19 sS° 8- ‘oot L2 a4 "ot pLp- ‘vot - [
65 LM ‘o0t nG° 2. "001 8o h~ “oul - (39
133 Li°9- ‘ool $h°2- Tool nS°ne *oul - LS
sS it~ ‘001l $6° 1= ‘00t 1T ne ‘oul f6°- (39
119 0L L~ *oul SH" e *oul 9¢°he *oul §6°- 1 3
15 L L= ‘vol g2~ ‘ool 2n n- "oul 09"~ 15
on LL°t= ‘001 gl 2= ‘ovt nh ne cout fo'e b
(1) 08t~ ‘oul [} L] ‘o0t LS n- ‘oul f2° - £2° 1~ (44
Sh 90° L~ *00) 0 2~ ‘001 vi“ne ‘oot SL°- SL°- 1]
i L= ‘oul §2°2- *out quhe *oul S0l [/ (1
" $9° 9= ‘00t V9 2= ‘oul 20° %~ T Sutle %0 1= in
6t L6676~ 001 g9°2- ‘ouvl 4 D1 ‘oul fn'e §9° - (31
[31 919~ *001 no°2- ‘uot onhe= ‘voi b9’ 69°- 31
st Ip°9- ‘001 ig° e *ool 98°t- ‘out 69 = 69" (31
it L1001~ ‘00t vl 2- teoy Nt Y- ‘o0l £6° - 111
31 L5°01~ *00) LI £ ‘uul al’s~ conl 12 1= g2 1= 11
(T4 61°00~ ‘o001 06° 2= ‘oot AN T ‘ool SU° - Qo= (Y4

(907)  LIvi0L 40 INJIDYEAd) (907)  (Iviug 46 IN3IIHIL) 01 vt 40 tH3IMId) (wal e )

Lne Lthe Ln= Lne
Iviot Lre |4 Iviug [A.X} £ il ine £ iving ire t
(NOYIIWIWYIO 31D13Mvd INUB DI iU J VD LHYA ud) ) aviy D)5 LYvd Cardimduwrln 3V gnvd

t33%) { (Evwn)/7(9venn) ) (mnzl) (Levvry) ())re) [BRLY]
Inil HOLIv4 AJIALIDIY 43 MvAvM ENILDL 44300 NOLEDNLEX] JHLLYHL N dding) SSed IRIEEE TR S LTIE R TP P] Il

toll 44018 Seisl e

e3R(Q |B4333dS 3|dtjaed IsnQ pa|ie3ag [-11 44N79 SYISIW "1-9 3(qey




*out - 49° 4. —- £°9% £°M9 - —- - 92'%e LTEw §°94 ¥s'- 21°¢- wg'- 122
- *eOov——- Q9. A 6T gt k= g Tee 'Y et £9 e g0t 422
*oot ng°2- *o0t 95" n= ‘uul Su°le [T B §22
*00t 5¢° e "out LIRS S Toud fo°- fo°- 102
‘oul 2% 1= ‘uel LL AR ool [ by’ = 812
coui WL 1= “uul LIRS B T 69"~ 69° = 112 &
‘ol nee ‘oot 24 2= ‘ool CY 61°= 612
*aut wgc- “oul L A cuol 9T 9p° $te
‘o0t 19"~ ‘00 69" ¢~ ‘oul 2¢” 22’ 1y2
co0o0t 9% "o0ul en’ = “oud vet (T 6ne
*out £n°2e ‘o0l UG- ‘oot 45"~ 0" = 102
M TT ng2- ‘o0l nine Ty 19 - ¢ne €
*oul $9° 1. ‘vl LT3 T “uul [ 12°- fve
‘oul SR MR te’= ‘qQult et (VAR 102
LY} 25°2= ‘oul vu*t 1Y) "= ‘vult LY 9t Het
Lol 95°¢= ‘o0t ny=- ‘oui LR MOT ) (T $8° tel
Sel 65°6- ‘001 cLTe. T ne he “oul (Y. on'e n | -—
tol LA R ‘o0l 122~ ‘001 oL n- ‘o0l 69°~ 69 = Sol
tel L3°9= ‘001 In° e *vut 25°t- *vout en’= enr"- sl
6@ 9¢° S~ ‘o0l 6t 1= ‘o0l [I0a 1) fuot £S°- §6° - (1)
vl L2 L= ‘o0t 89° 1 ‘oul 161~ ‘oul on’ = eh’~ tul
sel 96°9~ ‘ool 9g° |- ‘ovl 20" n- oyl £ §6°- qul
vt 95 Y- "vol 8L "2~ ‘00l 9L 0= *oul f6°= f6°- 1]
191 61 L= ‘001 2Lt i= coul f6°%~ ‘vol on’= an’e 1et
(Y3} 99°9- *00% v9°le ‘oul 8Lt~ ‘o0t en- 2u’e IY2)
¥y} gL "9 TR witee- ‘ol LS n- cuo! 69° = 69~ Lt
St 00°9= ‘001 net = ‘ous 99° g~ ‘oul 6L = LY AR el
1 73] 899~ ‘o0t LA Al R T2 SL L= ‘00l 45 ‘- #s° - tel
wi LI ‘o0t gnce- ‘oul bo°h- ‘oul fy°- 19°~ T
[32] DL 9= ‘oot 69 i= ‘ol 29 L= ‘vol £9°- £9°- 69l
191 £9°6~ ‘g0 ng2e ‘o0t g6 b= *o0! oh = en'- Lot
(12} 90°¢~- ‘o0l f1°2- coul [Tl kg “oul Su°le [ Y B [N}
€9l (6°9- *o01 (9%t~ cuoi Y L ‘ool 2 B 1"~ faot
191 Sh°9e ‘o0l $9° 1 ‘001 LY ‘o0t en’= 2n’- 1o}
6s) 99~ ‘vol V9 e T 99° ¢~ “uul £8°= §6°- 65 t@—
LS—s ity ——— ¢ e — —————— 1neeg= 6°S 1'v6 59° TC- 49° LINEY
S b—ggtpm————— 288 - —— 0 — 4 LS = "I VIS 2s° €S- 26° * Gg1
tS1 1M O ‘o0l 9 *uul 29° 1= “oul qe° ! o'l £51
ISt L~ *o01 65° 1= “uvl [TA T “vul ¥4e’- we'e 151
onl SL°9- c00l [ T2 LCM R ‘oul 6n"- enc- ert b
(12} 25°S- *o01 6l 1= *o0l 22°%~- ‘o0t en’e o0~ ot
(12} en2- T no* i T - ‘ool et et (1}
fol Lo’ £°66 ("0 9e° 1 151 8w Ny e £°9 ([ %6 Lo°} r9°ie (o°1 fnt
iny oL L- ‘ool AL "oul 6¢°ne ‘ool 69° - 69°- [ LI0 o
[ 13] £9°¢~ *oo0! 9L - Sy TN 21°y- 1706 L° YRR u9*2e Gt et
(3%} 61°01= ‘out 06" 2~ ‘0ot L2381 TR Su° e S0 1~ Lt
St! L' 9l 1 ‘00! Y- £ £ 1792 St 9°96 n°¢ 26" " 20°2- fo'~ 14
(341 ['2 4 L 666 1° Wt 9°9¢ n°L9 tnot- 11y 6791 19°- 29°P= §9°~ 1!
1t fL°L- ‘oul 90°2- KT Sf " he “uol 697 69°- gt
621 16" 6~ *oul WO 2e ‘uul et s ‘ool fy’- ta°- (X4}
(907)  (ivi0i 40 INIIHIL) (907)  CIvVLOL 4 LN ddndd) (90 1) CIviuL 49 NI id) Cnng fuwonl)
ith= iLh=- in= ir=-
Iviok ihe t Ivivl ine 1 Ividl itne t LN tne t
(NOUIIW)WYIQ 3101 1Nvd (U dIn) svlu 31201 HYd Cirsadbadvivdg 41211 HYA Cendivdmela 3721 0Mvd
(238) ( (Lewn)/7(9vsin) ) LWz ) (Yev /) ())rm} 33%)
kLAY WOAIVY S ARIARLIDITIIN dvuva INJLDL4330) nulidntind SILTAL D ) SSe RN LR P UTTE R R AL il

Tell 4400 S Sl

(panuiiuo)) "1-g9 3Lqe]




W > = dockh, e Vi

Ve

o —————an

Sttt 15°G- *out 6y - “uul 9e g~ Tyt §9°- fo°- wn.MT
fit 04" L= c00! nutle A 92°ne Tuut LR Gt~ 1y
£t (428 1 ‘o0l 26° = fout 16"y ‘yul [ §u’- 15§
[ Y41 2u‘ 2= ‘00¢ uTle S ¢s $° L §e°d- £°66 (° PR le*le pu’e 7%
Les 9679~ ‘oot 06° 1= ‘uul nun- Tu0l 69"~ 6y’ (2%
2% NLT9- ‘ovl (97 (- ‘uut we g~ “uul ¥y ag - 625
§E——— Bt te——— QO — - - - GG gttegt'e— - - Pt~ -— -9 e6 -2’ - - AR LAY o Toad (41
teg L1 M1 ‘out Wn'le “vot nene caul TR fus - 12¢
bit 65°5= ‘oot 24° 1= “oud (h g~ ‘oul tw"- fy° - ol
60§ wUt
Lo¢ [ A "ol hg“éd= ‘out LEMLA “uud 19°- §9°~ Lag
Sut 19t~ ‘yot £ le ‘uol [TALE “uul 19 §9°- Sug
t0¢ Yy 9 *o0! [ T vyl yyg~ “oult R 69° = fus
tot ne %= ‘oot hnti- *001 62 L~ Tyut LY (YL tog
662 en - ‘out L te “ovt fuTn~ “oul 167 [ Y4
Le2 fLot- “oo0l 20°2- Tuol fLne KL 45"~ HG e (62
62 S0° ¢ ‘out 2ue- tout LA “oul t9° - §0°. o2
62 29 6" ‘004 ny*2= ‘ool L5~ “oul 69 PEPRES f62
1 Y'Y4 08 L= ‘oot ng 2= ‘oult q95°n- “pol L e ontl= tee
402 L3 1 ‘001 16°= MUTI T4 ‘oul (1. L. 92
192 TL°G- ‘001 21°1= ‘o0t ti'g- ‘out ug e ng* 102
592 1A *00) el - “vol 8L L= T [T fa°. Gu e —
1942—99° 2=~ —_—— e - — 4§ e 2494 ok’= 8y T°S6 4 Ep-1- 502 e« (R
192 (= 9°t6 02 29°1 S°¢ 8°ilo [T L e tece 16°=  (e2°e [T
6L2 30 0°6s6 0°1 9y°1 Ly £°9o fi°- 0Ll 0°te wi‘¢ 8’ @al’? Y& 4
e t0° 2°66 9° te°! 2 » 9°Ge 15°- V0l v°ul [T bole §6°1 e
stz sive 'RIEN 62" 1 6'n 1756 In°e 2t etat 91 0t te 96°1 sz ¥ o
12 12°1- 6°ne 1°5 16 U’ 0°te 19°= 61} 1°u¥ £9° 1 9n°fe (9°} st2 —
12 sl 1~ p°he 9°S 26" t‘¢ §°te 6L°- S*1l $°ey s | {9°1= ng°t 12 !
692 no° =~ 866 2° fo0° 6°% 1 ne 9L°- §°2f $°¢(V £9°1 0§°1- §9°1 692 @
192 n9°- $S°66 S° 6n° £l 1ty Lot uTgn 0°%% 01 9n°le pu°l (92
S92 it i- 00t 6l le 97Ul $°6d | CAKAd 2°te ¥°2 0%~ 19°2+ ¢9°~ I =
192 52°¢- ‘00! 20°R= "uot thne ‘o0l on° - on'~ §92
192~ R damt £ L e L L B e T o 1 -ghtdea— —— 996 9§ ——— [ Ak N §4 - 192
652y —- 2004 e B T 89— BTGB ——— - dyte— . 0G5 (174
1SF— 382 —— 9 —————————— $§ e 1 b6 D kgl . Gb6 & — N £5°0- £9%a {52
G PP — g — —— 9y fe———— 074 @ - BB e TReb- - - $2° 1= tEfe §2°4= 552
£s2 o L= *out 58 e ‘o0l 11 p- Toul 9y fG" - £82
152 ng 9~ ‘o0l L2z ‘oot oLn- MO 3 69°= 69" 152
on2 6L 9~ ‘ool AR L ‘uul 2L n=- ‘oul en'e- 2nte IYYd
L1ne 96° %= ‘o0t "Gt le ‘00§ 25° ¢~ ‘uul FL. bt~ v
(1.2 16°5=- ‘o0l 22 1= ‘o0l Se §- “uot Y aE §2°- Sh2 @—
ER——pttpe——— - o0t —— - - fete—— —— =t hed Q1 °¢- FES g0 g2’ oYL - g¢° w§ng
tp2——j @2 ——— — -y e — 08 6b° - erer gozg AN 261 - go° TR L]
6§ —gttg— —— ‘ool Cotete o ‘e §2°= 0% 7°6¢ et €€ - go°y w 8f2
E2— gt ———— -2 - — - §4°) - §T—t%6p £0° - ez e 9 e vo°te agt¢ w2 €
131%4 25 1~ ‘ool 991 ‘ot 4 ‘out en ¢ [1.0K4 552
1374 00°2~ 9° 2°66 LA ‘vol LIS [ 6°606 e §6°2« 112 52
112 11°2- *out WY "= 2°4%6 ¥°n 217 g~- Wee 0° S9° - rL’le 97 (1 €4
(L4 L0°01~ ‘vl Wil 2= "oul en 4= coul 16" f§6°= 62 2-@—

(90 (vi0l 40 IN3IDHID) (90Y)  LIviUL 40 In3)H Id) (901 Clvtal 4 1N 3A ) [ECTRETA DR

L= ihe th= ine
viul Lhe € wiug tre § vidl trc |4 et FLE 4
(NGEDIWINYIO VDAY INUNDInIWYlU VI LNvA [(EUELPIC ARIER R BN .1 2] Cor ) indmrlu 438 MY s
13I8 U (Eeem)/Z7(9usnn) ) trnzt) (LevAaz)) t)yre) 123$)
Iniy HOLIVS ALIATLIIY Y38 nvuvy INJIIEA430) WO LIINLERY HDELYAL- a4 )Y S8V IR EIRE RN EER DRI wil
T=1) 440 SAISIEn
(panuijuoy) -1-g 3iqe}




: e e I LA o - e o i Y. == aa

1En S0° L= ‘oot LY D ‘oui 21°n- fust 45"
Itn [ R ‘oul 99° |- ‘uult ang- cuul [T
(Y4 92°9- ‘ool §1G° 1. ‘uol 94§ - ‘vut (YRR
ten L9~ ‘o0t 69° 1e ‘ool [T T §9°-
s2n 08" L~ *901 1¢°¢2- ‘out 1S°n= “uul SL°-
1 X4 Sni- ‘00! Ny l= ‘o0d [ CR ‘uul £ =
12n - ‘ot [ 2 ‘9ul 28 n- “uul 15"~
oln tn°9=- *oul vl ‘vl (YA ‘out fv°-
Lin h2 G- ‘ool unt - ‘ool ne L= ‘vl e -
Sin L6°9= ‘001 2R ie= ‘uut LI R Tyul 69° -
f£in AN ‘gut Ve i- ‘oui té¢‘n- *Qui [ S
tin 09°G= ‘001 LS t- CIT Ghg= “out Ev°e
6un 6l L= ‘out LY ‘uot he L~ ‘vt w5 -
ton nL o~ ‘o0l 69° - *out 29° ¢~ “oui L
SOP——b5 e ——————99 - - + R *e £6° = [A 1 uet
O on@a g - e ————— —— g4 §¢° - 948 6y i
('] bh° = I°¥b 6°1 (AR 't L°9 2% 1°91 67§49 L A
(11 s e°6b 2° £9°1 o h  0°9s - §°92 $°1¢ tv°e
[131 61l n°Le 9°2 09° n°t 9°2e to°te L°582 79 52t
Sof L6°~ 6°66 1° 02"~ 9°12 ntyyL H9° e R L RS X1 65"
fos 687~ $°9 S°¢ Wit 1721 6°99 99°¢- [T TR (Y
(X 11 12°9- ‘oul ontie *ovl £6°¢-- “ynl 9"~
691 6576~ LA 15 1= coul In°ge ‘got 197~
(321 6675 ‘out 681~ “oult 6L°8- “o0t LA
SOl ———dd o4 vy — 8ty B - —- - — L} P — — - - 4@ be
19— —f2°¢ QO A, L 1B — Gk~ - £ P64 wot- -
e 20—~ 4 et H 86 = ¢ 6 ¢°2 S wyT e
(Y] SEEN LY PN LY. V31 SRR FLE P 3T LA S YR Y P N PP L — g9t .
(Y31
LLs——t -~ 8 - - £ A4 WE@e— — 5 R A - — et
Sl —— B B $°66 b -~ NG de—— 4TN2 Bt — —— (e —— A£G - - - G e
1 Y31 hy g~ ‘out L2ce- ‘vol oL n- “oul 69"
e SL°9- ‘aul 19° 6= “vol [Tt ‘uul 69° e
o9t L= ‘oul G2 "o0l th'he ‘ool QL=
195 S9°he ‘00! §e° = ‘uul §2°2- *oul LT
59¢ 12°p= ‘oul ¥e'e *oul 61°¢=- “oul 29°
19— tr——————2 001 - - £+ 2584 [T B 9299 €6 £9°
19—t ————— R e 2 S e L ] [3-28 B [ XIS 14 '
[ 3 - ———— —— 4o} - 442 904 g te os 916 ly”
LSE——45 g ———— 00} - - ——fle coed 991~ S 9L S$'¢? "we
S8 L h- *90l inte ‘oul 182~ “oul of°
15¢ 86" 2= *o0t ng* *oul YA b “oul £2° 4
19—t ————————— 2 — ~-"oud 66" " €s L'Vé (s
o — —gttge—— 26+ 90y R M B £06 9= ve 9716 nn*t
iLns £9° 1 1°06 6°% Le £V L°db S0 te S°L S$°26 st
snt Ls°= 2°66 9° LI n°n 9°Ge 26"~ §%2¢ st LI
1121 92 1= 1769 8°91 n°y 6° t 66 1f°- ¢ #°ve [ 4
ing 12°- 986 2°14 ye'i °n %6 tne 6 0 1°6L (6”1
(341 69"~ 2°96 81 ne* [ I 1 - 2°%¢ ¥ ne vos i
(311 92 ne- ‘out 86 - ‘uui In° 2= ‘oul [N

(907)  (1vi0l 40 Luddwid) 0T CIVEGgL 40 1N $I83A) (S0 1) CITLUL 40 L4 d)4d)

Lhe the Lhe
viol ine 1Y il the | } wiug tne 1 Tviui
(NOHITW)IWYICQ 4121 04v4 Caidlnwtnviy 311 Lnvy Canddlarnelis 113 1mnvy

(J38) (feon)/(900mn) ) [(GAYAY] (geews))
Wkl 00394 ALIALL)IVY3n »ydwn INJLDL 440D NulEaNELR) IO RELTUED RITEERSN 7

J4 I SH4S] .

{panuijuo)) "1-9 3|ge]

FVLLTAENIINGY m duabiy

Cidg 1w dawly

"G .
a?-l
LY
[
LY
§15°-
167~
fw'e-
LR
69"~
§16°-
mc-l
A
e

oLt
69"
qQu°i
fo°¢
62°1

68"

se¢”’

mc-l
§9°~
en’-
65 P34~
*sTge-09-

[-1 43 24
% ¢-
(¥ e
Si° -
wil-
ITAR T
ng*oe

R iiadnlonks

99° 32— 0%~
f0re~05"~
AS aen & i
69°=~
69° -
SL°-
LIS
29°
¢s't- §9°
vE €~ 9¥°
ST~ (9"
902~ 1¢°*
(3%
£2° 1
€0~ ($°)
P°2= nn*1
18°2= ¢s°1
09°1= 9n°1
0e°le g1°2
00" 1= (o°)
ATt yo°y
(L

[CTVR £ LITA ]
tr-
Lne t

t1)re}

1Vl ava

veoy

e we

fer
g~
acr
e
(Y4
f§or
1o»
alr
Lir
Sir
fir
tin
6Lr - -
»—.‘1
$ne
fon
1or 9
bef
{64
Set
fet
lef @ -
(31
(68t
Sug
ief
leg
(131
(Y31
Les
LY3
19
Tt
6Vl @—
19%
S9f
§£9¢%
19¢
65§
15
(391
€5¢ S
198
(131
Lrs
srE
(541
tef
(311
331

1%

wti

FERENP RN

B-1




- I 5 BB 0N i A 5 it s, il e — 8 s
Ing Ly ne ‘o0l ni'e ‘oot 6y e~ ‘oul .t S
[ 13 fL°L- *001 [TAr2S Toult [194 2 “vod £9° - [
LES—— 5 29t - - - - P le—— o - ———igyt £G° 1= b0 V€L e TT€-
S GaGe —— PO — —— P N . _*g0d €8°2- 1S ov LA PYT- gt
e ——190}— - ——- 99" - — .ty "noa- st e 2571 LTSN
1 — 4R 99— QoL ————————tgui [>Y Rt €01 2¢9 na i EY 1'- my'y
62% niti- g°06 2°¢ 1274 0°¢ 0 we 16" Ly t°1e fo°l VL R I S |
(X4 Lit- 9°66 ®° LT 270 96 te - §°ne S°4¢ e Brye jg%1
s2s 212~ 6°6b 1° 1§ L'hg o Gn s e- St 9"t [ 602~ o1 -
1 749 592~ 6°66 1° S6°- $°v2 56l 65°¢= neLY 9°es vo” ngtZe o°
12s (ee- 2°ng g°s9 (LN 2 97066 gl - 6° [ [ ng"ge LR
ols oL~ S°Lb §°2 A | L't L1796 19°= 1°61 6700 wy© 2= ga” i
Lis L= $°wg §°Si fe° §°¢ §°t6 99"~ L°s 1706 et (5" 1e 21°1
SIS [ 348 £ vl 9°% (1% t- L° 606 (n°ie 6° 1766 we'l 2y 2+ g’
fis twii- 9°99 2114 " £y L°9s 96"~ P9 9°te 29°1 10°2= 29°1}
s 26° 1= ‘o001 9¢L°- 2715 9°29 12 2~ utev 0yl Le” 2Vte- (v°
60S 6l*01= *00% 06" 2= ‘vt L1343 ‘uolt Su e S0° -
Los L1170l ‘003 . 2898 B2 e e84 £ 4~ L 2 2 ad
50S LL "yl 94 |92~ oo 2t - ~9e A4~ | S 2 o
0—s bt — 425" ¢ 846 98— — 30— B0 — sl e . P P2 i
10— t———— 20— ———2»° 06§ — P9 ———— PO — ———— — 98 e - — oG-
L LY V% S UYL P UN——L.f VU S R —4tes 2° B L e L o X
Lom sl ol= ‘ovl 06 2= ‘o0t Ny 5= ‘oot QUi [N £
Son 85°%- ‘001 (L. 28 B ‘oul ngte “oul {9~ {9~
for 9%°g- 001 In°2e *ou) LY S cuof $0° 1
ten 69 6" ‘o0t 09°2e ‘oot n2°S= *oul SL°e
(11} Ln°9= ‘ovt 68° 1= *oot 06°L~ “uol 9=
&Lr
tin in°9- ‘oot SHtle ‘o0 Le’i= ‘oot f6°-
Sir Lh°9- ‘o0t eb° 1~ ‘vol 168 ‘ool
e 869~ ‘001 26" 1= “out nuhe ‘ool
171 LL°9- ‘o0t 69° 1= ‘ool 2L° %~ c004
L1} in" (= ‘o0l (1A B ‘yut ni ne ‘o0l
L9 96°9- ‘001 26 e ‘oui ny ne ‘oul
134 oy 9= L) Le-e- ‘vot 6L ne “oult
19y (4 S & ‘oot 98" le Tyut qu°ne ‘oot
199 LA ) ‘o0) 20°2~ ‘o0t 22°n- "oul
(1) Ln°9= M 2L A= ‘o901 19°§~ ‘oul
LSe [ S £ *oul -1 A B *yst 20°n- ‘ool
SSe og° L~ ‘oul gt 2e ‘ovl 95° =~ ‘ool Su i~ [T R
(11 09° 2~ *001 g2 2. *00t 16°n= *0u) Stt-
1314 n°9a ‘oul 69° e ‘o0t 9L’k ‘vl eh'e
(11 SL°9- *001 LYRA T vt~ ‘vol [YALY
Lnn L9°5~ ‘o001 L1 T ‘vol (L. 28 14 ‘oul te°-
she Lt o~ ‘vol n°Z- ‘ool 2i°s- ‘oul §9°-
ton 96°%- ‘ovl 09° e ‘uol [ 2 ‘uol g9 - §o°-
(L1 L= ‘001l 02°2- *oul LLA ] ‘ool f6°" $6°-
(113 20°9~ ‘001 Wit 2. ‘uol tg n- “not 69"~ ®a°-
LEn 69°6~ ‘001 09° 2~ ‘ovl ne 9= T SL°- (YRR
) sl*0\~ 11 ued2- T #Y " S ‘uot sutl= Sutle
(907  (1vi01 40 INJINId) (901)  LIVI0L 40 in3I83d) (90 1) (vlul 40 L% 9dada) [COY T IR T
ine Ln= Ln= tr-
vivl ine 1 A NV ine t AL YT! ine 1 vsug (ne (1
(NUNDIWIWVIg J1DUL4VA (RO RILTRTI SV NN N YL X ( vadindaviy $1)iney [FRERITIEL 2L
(238> { (feon)/(9%%nn) ) Luns4) (Yeen/90 (})/s)
Nt} WOLIV4 ALLATLDAVS4M wvuve INJUDL 44300 it dencd NOTLYALN )Y SSTa CHEERALNAIND ) H Jumire

=11

4410 SHASEHY

(panuijuo)) -1-9 3|qey

TV invd

teg
(38 4
L X8 &Y
LR
LA
w18
626
125
526 L
| X4 3
12
e1s
s
s1s
§16
115
60 -
(vs
S0%
06
106
sen
Leh
Sor
fer
ten
san
(Y4
YL
Sen
[ §A]
1
69
{ar
wan
fon
19r
L1
Lo
SGe
f60
tor
L.
{on
[N
(.1
e
(304
[R5
s r

31%)
RER N}

i
I
I

B-17




19— 04— — N e N 20— §5°2= - 1%e9 etés [T WO e §0°a
6N B e e — P A - 569 PTHE - QY e ylyb ¢ e - - 99~ eutie gt
[§.1 SESENIN LY - 2904 — g% b e 520 — 48T 4= . -0%se »° by~ LA AR Rl L b
“ne- 06° = - — G ta . B My R E o - G e T LY B H5¢ b= Gt
109 LT M1 ‘00 ny2e teud g6 h~ ‘oul fo'- f6°-
1o 65°6~ *oul fs°t= ‘vt fog- “gul ¥s - ws'*
6t 9 L0~ ‘001 11°2- *ool 9L ne- *vol [T (6=
(33 $2 9. ‘out LA L ‘oul LI 2 ‘uul £9°- 6"«
S Pl -~ -0 - b9t oo 8y~ €T tie on®t tre- gnty
(19— 0892 @8a— %944 - - T L et 2 (AN B Ly tee sl 9o 2- (g
19—t ge——— —— Y90 ¢ 1 M e a] €9°1- v8 Y16 we'l 39 - g2
629——bgtee———— -—'out ——f9r oo+ 21 = g0t 568 un” ) (L BT A
129——@4°=- —— ——9°6-n* - LR ————— #°t§ 9’9y ¢~ LA A1 (A Seov- §9°1
G2 —i¢* —— R 2 S ————— 9P - —n1Gy b9 - TS VI 59710 7o v~ ¢Q°* )
£¢9—o52 o0t 4" Lol 19 1°02 6oL CRAN] [ A
129 L9°2- ‘o0l oL’ ‘00t 2y to0i 29" 2%t
1y — R ——— g — —— - — 44 Al o9 - g 696 vyl (e V- py*y
LI9 —39t=— - — 2G40 - R 6e° *001 92° 1 LT ]
Si9 b0 06~ ‘oot 09°2~ ne°S- ‘out LY (Y
149 (1AL ‘001 10°2= 6°¢g 171 ol'g- 566 &° f6° 19° = §6°
19 96°§ - ‘00! 19°1= 969 2°01 16°2~ S°6b S nge ontee G-
609 LI 2 *001 n°2e ‘ool nohe coul [ §R -
Log 08¢~ *oul 20°2~ ‘o0l G2 n- ‘ool 69"~ 69«
S0 G tia o0 ditle M6 B gl (bt 20— gt
0% — 8¢ — 00— ——b e i34 !:'0|+T,mb||l‘lo|¢ol¢ T 4 e — — 99 1Pe Gt
109—— L@ 4o 2904 — — - e — 269 - Ao te—— - e84 £o° SR8t e 404
66— 26 m————— 290} - 49% - iR - — Iloo.i!-|. 664" - ey te— gt
LoS 69 6= KT L A2 “ovl L2482 “oul Y LY AR
565 {£°08= ‘001 80°€e °g08 2L 5= ‘oot f¢ - fe’i-
1739 L ot- *001 H0 g~ *001 2L’ 9" ‘ovi fet- §2°1-
166 Locol= *001 8L 2. to0l 2n°Se- “oul fo° f6°
68S 90°L- *001l 01°2~ MUY 6l n- “oot fe° f6°
LLs L6°9= ‘ovt 1971« “out (6%~ ‘ool $19° §9°
Sis Sh°9e ‘001 69° 1e *out LL°a= ‘o0l 19" §9° -
1 Y34 no L~ *00) 99"t ‘ovl 90°ne ‘o0l (£ g9°=-
1is 999~ *201 g9°ge *00t WS- *00) [ XA T [ XAN B
69S e 9~ *ovl 8L ° 2~ ‘001t Le°ne ry 69° - 69° =~
9% 66°G= ‘o001 25° 1~ ‘oot 15°t- “vol | X £¢°-
(119 S0° L~ ‘o0l 20° 2 ‘out ni°n- “oul [T A 0
9% 16°9- ‘001 99° |- ‘ovl (T8 & “vot en’- 4
195 96° G~ coot LA B “00d 19°6- ‘vl [ 1A L
65S 1179~ ‘out onc e ‘oul 1S°%= “o0t Gn'e a0 -
Lss 6L °§~ *001 10°1e ‘0ol 962~ *oul 69~ 69° =
£33 90°4- ‘ovt 00° 2= *o0l 91’ ‘out o= LR
£5S Vo9~ ‘001 ¥9° e ‘00l Y4 § cout (T w6
155 PO (=~ ‘ool LA B ‘ovl hy he ‘ol en’~ ane
(131 0S°L- ‘001 902~ ‘el 92°he ‘vl 19" tw
s 99°Ge ‘o0t Sut e “uol U L~ “ouel Gu°- q0°
sns no' L~ *00% [T £ ‘oui U ne ‘vut SL°- Se°
1119 9L ¢~ ‘001 2v* ‘uul ey i~ cont 26" 26"
(307) (Vviod 40 INITuig) C901)  CIviul 40 EINTIH 44D Co ) vt 4 tddtidl Coad [ 1)
h’l in= ih= {re
Iviul ine [ 1 iUl ine 1 wiin Luc t lviag Lhe t
(NOYIIWIWYIO 21D11uvd (ETTEREOR L SRV AN ENY.T 2] Coniadnriy 41 1va Catvilmdne bat
€33%) ( (Ssow)/(9eomw) ) [CL VAR XX RYET ()rm)
Ingi HOLIV Y ALTBALLDITV 43N YUY INJEDL 443U Rk INTLLN Y NUlLeMIN ) Ian ) SSen I RERTIRE D LIS R PR

{(panutiuo)y)

P14 SHIS W

‘1-8 21qe}

IVinva

t s qnta

149
(L]
tr3
SP 2
fr
i3
LI}
[ARE 4
S¢?
i
g9
629
12 8
L T4
| ¥
tew
613
L9
S10 -
19
11y
b3
L9
9
103
102
L0
{rS
586
LAY
168
1Y
s
LY
15
fes
(119
(9%
$eq
tog
Vo
65%s
{85
Qg
56
195
ens
trs
LAY
LAY

Jasy
ini

B-13




L9t £Lt- ‘o0l 9y°d= toud S§ T ne “uul 69"~ 9% - Y
91 no* L= ‘oot LA ‘o0t hu'he oot 6n e onte Qg
19¢ VgL~ ‘ool ngTe- *vol 9y - TR G0 le Gntle [
V9L gL n= [ 8 691~ 67 1f 1°99 68 8~ t°ne 6767 9. 2utde §N"= tayg
651 gt he= £ LA B 0°%2 0°41¢ LI € n"69 9y T 292 02°. ~e g
173 il
3%} LY ‘oul fy'e ‘out LA ‘uult (51
1 1% L5°%- coul gE i~ ‘oul 211~ ‘ol XY
feL 60°G= ‘00 1et- toot R ¢= fuot $51
173 96°¢ = ‘001 1p°1e Tuul §9°¢- fuel 51
Y44 26°9= ‘00! 9L 1. “vol 16"t~ tyul 6ol
x4} 99 9= ‘001 2971~ tuot 6l t- ‘uut (2t
52t 68°6~ ‘oul [N B Tuut Ly~ ‘uut 2t
1 ¥4 5076~ ‘00! ho° i« Tou) 26" ¢= a0l §21
12¢ 62°6= ‘oot 12701~ “oul [ RRS “uul fet
it [T 32 ‘o0t te e “uul Y48 $ Tout el
(il 6n G- ‘001 92 1~ T [T T ‘o0l (1
st Leee- ‘ool 1%~ ‘uot gnne ‘uot 14
(473 L5 9= ‘g0t L9~ "uu! vet- *vul §1¢
e on°9= ‘oot 96" 1~ “oul N9 g~ “oul 11
60¢L 1579~ ‘oul 29t~ ‘out fv k- ‘oo ol
Lot 20°f- ‘ovl ne*2- ‘ool LEMLE cont Xy
SoL 26°9~ ‘00t (734 toot [ B4 toul oy
1173 08 L~ ‘o0t 1 e~ *out 15" n- tuul ot
V0L 68° b= ‘ol 092« ‘o0l ne 4. “gul 1oy
669 C194 1 ‘00t 02°2- ‘001 65 N~ Tool hno
169 {679~ *001 0Lt ‘001 26°\= tgot 169
S69 29’8 IR 91 2 *00l ty°n= ‘out ('S
169 an°9= ‘ool 59°le ‘ool SLTh- coat Ve?
f69 S6°G= ‘o0t | E 4l ‘00l et v - ‘vl 169 -
689 L= ‘o0l 85" ‘001 £ 2~ Toot P4 YL
{99 | 4 08 1 *o0t 2s” ‘001 L= ‘o0l P18} Qs T}
99 6h°2= *o0tl 26° ‘o0l Yy ' = *out vai UL 8] wwe
189 §2°2- *g01 611 ML 65° = ‘oul 1T 16l (TR
189 ha" 2° 16° 9°9 n°ts L9°= £°68 L°n9 (L] or e Q%1 teo
6L9 52 g~ 9°26 ot [N 9°b0 ne* e [ I BT LY B 2e2e St 619
(73] SE - 6’1 05° 8°% 2°he 2¢° - RTIZ 2°%L LE° s ug Tt 61 (7
SL9 [ £ 2 B £ 4 Tk 5"t &°26 S6° e 1°2n 6°¢S on” 892~ o0° YL 6
£L9 nntie [ I t9°= n Yy 9°¢¢ LV e- 999 Nty ve” $9°2~ y2* (YK}
1o g8 2= 59 £6° 2’ €760 92° 1= 9° 2°6b6 I 21°%~ 08" 19
699 S99 e £ 6°¢ t°Le 10 1- 9°91 n°ty ns i fy*te ng°t 699
L99 16°1~ 6°t 92° 6°¢ 1°Le [ 12 0°9l y°nw 62° 1 912~ 62"\ too
S99 89°2~ S°Le fo* ¢°¢ 9Ly LY R 9L nT ey 96" (N2~ 9%° que
£99 eh - ‘oot -3 Ak "004 et 2- “youl en’ 2 [TT)
199 LU R4 [ S 86~ 9°t n°de nLte- CAN TN R 1IN tu°~ 16°¢« ¢0°- (CE]
659 to°ol ‘oot weLt2= ‘vl 2n° G- foul to” - $6° 8G9
659 ISEX 2
199 90° (- ‘g0t wyce- *ov) yi“ne "uol LY RS LY (LS
§99% K82 n- LA Rg 1T et-e"ed-— - - —Hde - 1'te o°¢ BRI L Sl L LA £ 0 & ot $53
(69— 9§ g e § G e —PUG PN LI £°96 £°0 - - én’e 124~ 2n'e $692

(907) (V101 4U IN3IIY 4D 0T L IWLUL 40 L 308340) (9N CYelod 40 14 4I439) Lot fHy T3

in= Lhe In= i
IviuL i vl the 1 vl in« 1 1vinyg Lre 1
(NOHIIWI WYLy 3V uvd INUMIIRIWYIG 13T LAYA (e ) In)edtu 310114 Yd Caladmeta 3V imea

(33%) (Evew)/7(Juvrn) (wn/i) (teens)) t13re) €938}
Inil HOLIYY ALTATLID V4 AVOvA INILDL 49300 qutd i) NOBLYAL i 4g) Shv e IR YR I N R YT I Iwld

Tell 4400y SHiST

(panuLiuo)) '1-9 3iqey

-14




599 2975~ LA nyc - Tuol e g= “uul TR £y - S 9y
9y LEule ‘ool YUt ‘oul 2L %= ] $0° )~ §d° 1= [P
19y L9°01= *o01 T ‘vl 2yu° 9= ‘uul 16° 1. §6° 1= 19y
658 61°01- ‘001 V6" 2= "uol Ny S~ ‘ol AT QN Y- 6% 3
Low 6l ot~ ‘00t Ve 2= ‘vol ngts- “ou! Su° i~ S0 t- 169d
SSY L9970t~ ‘004 A T ‘ovl 2u°9- ‘oult 15" 1= $9° 1. 543
190 L6 6~ *oot vy 2« *oul 2L °G- ‘ol fe - §6° - f5a
159 LL76= tovi ance- vt 2i°5- ‘out fo°- §9°~ [T
6ng t6 6= ‘ool 292~ cuot 2875 o0t n- [ RS ]
ong ene
Lny 20 L= ‘oot (g 1= ‘out gy h~ "ot R AR 69 r3
Sny 2°g- ‘oul f1°2- ‘ugl st ne- ‘uol oL Gite ong
ne L1676~ "o01 49 2= Tuul 2L°6- “oul te- fy'~ gna
Ihy 09°G- ‘ool PR ‘vot LEAR T “oul 697~ 69~ tra
618 16°9- Tgot 6Lt Tout S6' L~ Tuul f9°- §9%. “5 8
(31 Sh°9- ‘oul 63° 1= “uul AL°h- ‘ool on°- on’ - (53
S¢9 $5°8- ‘00! ng ez T001 LIS “oul fo' - fu'- 459
181 ne 5. *oul on e ‘vt ¢k~ Tool 95" - Qs - 9
158 on L= ‘oul 2ute- ‘uul 22 = *uul 6"~ f6°- tga
629 S0° ¢~ *eo! 2= ‘oot 910~ T004 S0°ie Guti- e2n
L29 L8765 ‘uol LLAN O ‘uul £n°g- "ot £s°- £€6° - 12e
529 86" 9= ‘oul 26" |- ‘vt ng°ne ‘uut (YA 620
1 ¥4°] Li°9- *uol 11°e- coul ns°n- ‘o0l TR §ea
[¥4’] L L~ ‘o001 90° 2= ML 6§ n= “uul 19"- £9° - 129
619 90 L= ‘00! P2 “uul L1°ne Toul 69 = 59 ST
Lig S0°¢L- ‘vol 90° ¢~ TR 91 ne ‘o0l sutl= Sutle e
519 A Q- A Ny 2= ‘uui hy e “ovl fo° = §9°e S
fig Lootl- ‘o0l EYRE-L Tool enTg- “ovl $6°- f§6°= (2K
g 98° 9~ ‘o0t 65" {e ‘uul tLte- “ovl e~ W' tis Ss
604 86§~ ‘o0t 20" 4= “oul 997 2= Toul Se- Gete ~OR -
(3] [TaR T ‘oot [ XREEY tyod 10°8~ “0n4 ygte G e (0a o
S08 64 b= ‘001 (TR ‘oul ne 2= T fg°- §§°- quE
f09 gZ " he ‘ool 09° = ‘00l anee M 6" 3 (Y]
09 £276~ ‘ool (9 "uof 99 2=~ t00d 6p° 60" 104
66l Lt i~ ‘001 26" e ‘oul el ne- DR 69"~ ba' = Py
Lot LL°9= “oul ncie- “vol S9 %~ ‘oui we'- Tal 161
1 Y-YA 29°%~ *ovul Su°te ‘out 60 %= ‘ot v wo* (Y}
fol Sg° 1. ‘ool 94° = vl g ¢~ ‘ool ' 1o Y
LY ¥5 " 5= ‘901l [E AT MOLR ] [ XS “pul 1. (1= fel
68l Ln g~ *pol TR ‘00! 6u e~ “yul un* an* Y]
Lot LT-28 *oul oL ‘gut g9t ‘ool ip* 16" (et
S8l 9¢° %t~ ‘ool 9. “uo. 2ve- ‘oul nag* ne* -7}
192 18°%~ ‘ool Lo°- *pul tei= “0ut 9 LY sel
(3:13 2= *oul Lty Toul Ly = coult du’l wo*i 1hye
6Ll ho 2= n°ie 92 Sy‘e -3} f°9p Witte 6wt 17y fa® GG 2= f¥° LY ¥|
Lit £5°¢= 6 6 I° 9y "= 1'9  s°t6 L9t ¢- 2°3r W't wl” G g Wt (it
LYY 067 1= ‘oul 90°¢Z- T 9¢he- caut fu'e §4° - it
¥V} 19°9~ *oul §nT¢- Toul Ny na ‘uul $et- (YA st
1YY 08° L~ ‘oot hyt2e- ‘uul 9y n- ‘uut G e 1t
691L 90" L~ ‘oot 9h 2= ‘uul gi'n- Tyt LY R GLt- K~y

(9u 1) (1vl01 40 1h3I93d) ITIAY CIvlonk 4u A d)ndd) a1y Cavivl 49 1 d)qia) (B REL SR Y]

Lo tn= R {n=
it ine t viot ire 1 vl N 1re H el ire 1
INOHIIW)IWY (O 100101V AU Im) v iy 1)1 tnr A Crr4 g ohavl b A1 vd Carg i lwidmeld IV INga

{331%) C (toeww)/(Fwennt ) (nw/sl) (yeevry. t))re) (138)
Inlt MOLIY S ALIALLDIT44M HoGyM Lvdi sl 94303 Notisatirg RN R AT IR I I TE I SN ANE CHLERALN I v} m QA wll

P=tl a4t Sty

{(panuiijuny) "1-9 3|qe;




Lo u9° i~ 196 §°% 9n° [ BT e 'yl 61y gt 16 1= 9¢° 1 (T
1Le t1te- $°hg S°61 15" n°L 979 12°1=- L2V %Ly IS L= (51 (¥
696 9= £°66 L° I rTR 9°%s 0l 1= S92 &8¢ IR WU 2. G5 IXrs
196 S0 1= 2°8s6 9°1 $9° 1°Y 696 AT 9°91 n gy L2 902~ té° 194
S96 62 1= 9°86 n°1 ne* V'L 626 6L 1= LTre 1°eeL 2y” S6°1e 24" S94
€96 08°2~ 616 1%y 8s - 8’y 2°ne ne*ee 2°61 4 u¥ 61" nEtee 61° §as
196 tn°2- 6°99 1°11 ot L 606 69° |- 6°h 1°Go 26" 69°f= 26" ies 21
656 99" = 666 1° Lo 0°9 0°ne 157 4- L0 (7S f6° (2°2~ f6° 65k
156 20°~ 666 |° 81 0L u°te 1871 Len £°1§ (¥ 8n‘2e 1° LSs
556 15" 1=- 9°S6 n°h e 9V n°we wetil= g4°6 2°ub 0Tl 268°2e ovp°! (39S
£56 [ IR g°re 2°S - 0% 0°Se §6° = 0L v LY ne*t 05%1e n2° 4 [X¥
156 gn 2= t*16 £°9 02 $“¢ S'Ls 26° 1= W'ul 2768 19° 9g*2- 10° 16
oo 06"~ 6°66 1° 82" - £°6 L°ue 6L 1= 6°2S 1 (9 (LA QU*§e an" XS
Ltve 19°he ‘o0t 9= ‘ool 6L 2= ‘o0t ny - RO~ (re
(1.1 90° L~ ‘oult f1°2- "ovl 0¢°n- TR SUT e Ghtle ohe @—
e g6 €~ nef 9°09 Siv 1= 2"ul ¥°69 1e-e- P*el 97 ny g9°- 2H'g= 69"~ fre
Ihe 65°% = s°nL 1°%2 titi- L6 1706 19°¢= 1°12 67wt 99° - 21%5- 697~ Ine
656 L1°6~ ‘vol 22° 1= "uol o g e ‘oul Sn - gnt- 856
31 869~ ‘oot 681 *ool [ 2 “uol £9°= §9° - 156
St6 £9°¢- ‘00t 19° = 9°09 h 6% 60§~ 2°he 97§ (s°~ h9*2- RG~ 5§ 6
131 g1°2- *o0l nle 8768 ¢ vl 19° 2~ $°66 §° nee 212~ oL~ 54
116 25" 2= ‘00¢ ng e I I AdT| 49°¢= 9°ge b £d°~ 9g°2- f¢°= 1¢n
626 01°2~ 2%66 9° 96" = 2°n2 A°stL Lg°2- 8°Ls e°2n 28" - 99%2- §¢°= 62k
11 sl
Lle gn°i~ ‘008 86° 1= ‘001 12°n- ‘00l LY B SL'- tie
Ste ns° 8~ ‘o0l 0g*e~ ‘ool 99°ne ‘ool 66" - RG Ste
fle £8°8~ ‘out En2- “oul 06 t= “o0l CYRE LYY Si6
Ve £9° 6~ ‘o0l ghtZ= *oul 06 ne- “oul SL°- SLT- tis o
606 no°L~ ‘o0l 16 1= ‘out 60°b~ ool 69°~ b9 - 608 et
toue $1°9« ‘00t an = "00§ 157¢~ “gul 57~ £6°- 106 !
S06 oL°tL- ‘001 hy2- "001 0f°“n- "0} £9°= 4"~ 08 0
€06 09 L~ ‘o0l ng*2- ‘o001 95°n- ‘oul Su°tla- Qo - 06
108 9¢° 9~ ‘oot 29° 1=~ *uot 99° ¢~ “00l £9° - §9°= 106
668 9L L~ ‘001 no°2e oLl gf°n= ‘oul ent- bn’- (YY:]
L6808 19°01- MOLR 8 ¢~ ‘uol 20°9- ‘ool £5° 1= £S5 1. Y]
11.1] ng'g= *001 ane- ‘oul ne°h= ‘vl t9° = fy'= (Y]
f68 LE°01- ‘oul 80°§~ To0l 2L s= *o0t 12 4= §2° 1~ t69
f69 (g°ot- *001 gy g= ‘001 2l 5= 00l £2°1- §2° 1~ Tew
689 (L0t~ ‘o001 go°t= ‘o0l 2L°G- cuvul §2° 0= §2°1- LY:1]
Lee 6l1°0l=- ‘o001 04 2=- ‘ool NG G- “ovl SO - Gu° - (yn
s8¢ 61°01- ‘oot 06"2= ‘yul LS ‘oul S0° ke Sy i- [X-T']
98 L9°01t~ ‘00l 9L €~ ‘ool 20° 9 T 1571~ $67 1. 69
1ew 51°01- ‘o0 0p°2e *001t LY ‘yul S0 1 S0 1= 13°T]
6L8 L9°0t~ “out LI MOI 2V°9=~ *ool €671 §6° 1= YL}
L Ll 6~ ULA gn2= *001 2l"g= “oul 9 - 9. (e
SLY L0°0%~ ‘001 wetee ‘ood 2r°g- *ool fo°= 6= SLR
L 4] 6l°0te *o0l 06°¢= “0ul "5 5= ‘o0t LY AR (YA £ [4T')
we LL°01~ ‘o0t 8U° g~ cu01 2L %~ ‘vot 121~ §e i~ e
69¢ 61°01= *00) 06°2=~ ‘uul ns 5. ‘oul qu°i- Gy i=- 69¢
199 LE°0L~ ‘o0t CLA T Tout 2L° 5= ‘ovul £ t- §0 1= 199

(907)  (IvV10) 40 INIDH4d) (907)  CIVLIUL 40 IN3IIHA) (501 Cilviol 40 gilxid) (Wl IHy 2 Y)

in= it= in= [0
Iviug ithe £ Ivi0d Ihe 11 A2 11} tyn< s viul ine $
(NOY2IW)WYIQ 31D11dvd (NUYIIWI WO LU I1)T1HYY oM lv)ae iy 21rELded (EUESITII REURERPINEL X ]

(J35) { (f¥snN)/7(9vsnn) } (n¥yz1) (§eva/9) (3Yre) (331%)
EL1YY HOL13vd ALIALLD23V438 ¥vavy 14382044300 w0t EDINILx ) NIV REa 4 ) SSTa IR IR R IB IR I Il

Poll 44 SHISE

{panui3juo)) 1-9 3iqe}




i
P
|

£L01 L8 9= ‘oot §1°2- “uot ng n- ‘yut
1ot £5 H- ‘008 SiT¢= "00l ey n= ‘ool
69014 SL*9- ‘ovl LY B Toul Ly g= *ooul
L9vt he ne ‘004 62 = Toul 8oy~ TN
59014 2679~ “uot CYRRE ‘001 26"t~ TR
L1901 59" 9= ‘oul 25 1= UL N9t~ “oul
1901 In°9e ‘oul 9L - ‘oot [T 2 *oul
6501 LE° 9= Qv 99° |~ ‘o0l oL g~ ‘vol
Ls0% h2° G~ *uol ISR *vol 12 g~ *uol
$90 LA B *oul Le°¢- "oul 0L°n= ‘oul
€501 {6°9~ ‘o0t LA ‘oot g6°8~ coul
1501 Se'R- ‘ot 09°2~ ‘oot 2V°5- "oul
6nul 12" 9 ‘vol tn°l= ‘o0l 2%°¢- ML
tnoi 657G~ *out gnt = *o0tl Ih°ge toul
Snoi 169~ ‘oul 86 1= ‘00l 89°t- *oot
thol ng Q= ‘o0l e 2~ ‘oot 89" t= ‘yul
inot L6° 9= ‘ool LL°y= *uol N6t ‘oot
101 S0°¢L- *ool 161~ ‘oot i h= "uol
L1101 "o L~ "0t 06°1= ‘uul g0 h= “oul
sto0f 69°Ge *001 L X 2 1 ‘ool SE L~ ‘oul
ft01 90°L~ ‘ool wo°g= ‘uol 61°he- ‘oul
1801 Lo’ b= ‘001 49° 2~ ‘vl 4 BT ‘oot
6201 05" L~ ‘oot 002~ ‘0ol LTA4 1 “oo0l
t2ol L8°9=- ‘o0t 2L 1~ tuol Sy f~ *oot
saol L6°9= ‘o0l L= T LA T
f20t -e- LAl Stog= ‘00t [ LA ‘o0l
tzot (n°9- *o0t et l= *oul [EAS € ‘out
olul £9°9~ ‘ool in-e= M Vo= “uot
Lio) 28° 9« *out gL 2~ ‘001 L8 he "uol
S0l Lt ‘00t no"2- 003 ngtne *001
flo0¢ hg he *ovl 26" = "ovl £9°2~ *out
" . 00 - - 8" - - —— — 904 Lz - b LI S
60 0H—net@e — -~ —- 00} - S Y e L oo+ 92" 1= oI 9B
LO— i — 290} i te — —*tou0d gL i ¥ Tec
S001 1S°n- ‘vol nete ‘ool 09°¢~ *o0!
09— 06— ——— ———*90t - - - - gt - ——————— 54y oLtee T TLL
1004 88" o0l 15~ 2464 95°2~ "ot
666 ¢h= 99l 89 %= bnacal 19°2- ‘ool
Llob—29 e ———— 2 gf} - — —— e ——————————L gyt 18° 1=~ L2 & -7 4
S6Y Syt ‘oot- 1o oot 681 $1v S°9S
foo——t£° ¢ oot 20" Lty 9 | 6ot 1°69
166—20 ¢ S L R 8 R —— e Ig° |- T bV
686—60°% 2604 Q4 * g4 £5°1- L€ £°76
L9s gr°e- n°yL 9°12 (19 2"t ¥'ve LA 2'9 9°te
586 [ - O 9°Le 22 en* 't 2°9s | TAN L £'qg1 L° 1y
L1 en°2e 2°19 g8t 29° 8°V 2°ve [ S O 2°6 8°ne
186 3% *o0l 1s° 6"9 1°%s 10° 1= LLn £°¢9
6l6 991~ I°ne 6°S 0s° It 6°9¢6 22° 1= b€l 179y
Ltis 2L - 1°h6 6°5% 1s° L°y §£°9¢ 1271 nvl 9°¢y
si6 gan°ie- 1°66 6°h do° 2°y 896 to°t= Sl 576y
(907)  (Iv101 40 IN3DHId) (907)  CIVI0L 40 ANIIH4d) (90 CWwiul 40 Indddid)

Lhe the= ine

il Lne € Tvlol tne § iUl tre [1

(NOHIIWIWYIQ 31D LHvd (AUdIIn) 9vld 21201Hvd (eIl wv iy 3100 ENvd
(338) ( (Svyw)/7(9wwnn) ) trinst) (Levin/9)

Wit HO1IV4 ALTATLDTM43 svOvH

18313144300 Nutadniin

(penutjuo)) °1-g 3lqe}l

441ty SH3IST

HULivdiNIIuU) SSva

st
v i
(Y
e’
61°
6h
£
ng*
Ls”°
reo
LA
L1
[ a ]
(SR}
es° !
wd’ i
62"
TRl |
et

fviut

ITTIETT L T e [

of‘t - ﬁ_.—
e g2l
- oL
er”
e ol
6h°
§1°
»6'2- pgt
[TR8 SO I
€1 T- ne'
kLR 2 TVR |
£€7°¢~ QRe°
26°2~ (1"}
neie 15°1
6g 1l 2§81
S6°t- Rl
ne'e- 621
Q90°*2= 62°1
68 1e (571

(eHf[HYY0T)
th=
{ne t
Clrdbwdwy i 3V Linvd
(Jdre)
ANV HETeTIN0OT Mgk

10l
tent
6901
LSvul
Sl
§o01
1901
65ul
1501
ssol
§sol
1501
6nol
tnol
srof
tnol
thot
~f01
Ls0l
5§01l
t10t
1gotl
62ul
1201
EYLA
g2ul
12ol
slol
tinl

Slol @—

siod
1tot
o001
Luol
soo0t
1R}
toot
[1.1.]
166
Seb
to6b
LY
b8
[3°1
S8s
iR
196
LYE)
e
Siw

ReeYEagyaAX 2y

€13S)
Inl g

43




— e A el Y G S S U g . Vil Vs N - =

e R —— e
-
1811 le°2- ‘001 6n* oot be 1~ “yul 1¢°f (XA tatlt
YA R L= ‘oot u9 tual 91}~ “uyl 1g° et he ol
2L "1~ 0*ne 0°9 an’ £V {Tgs [ R §£°1L L°es ne*t Ante- re°l ITRE!
SLtd [ 8 §£°96 L°% Wyt L'y L°he 28 1= n°ne 96l et futle 21"t [YEN]
gLt 297~ {66 17 tn” g°9y 2°g6 i te s 67109 527t teti- 6¢° 1 St
(YA 56° 1= £'99 2°¢! an* n°E 979 L e g'¢t 2° L% el 26t l- 62t (WA
6911 2nte~ 1703 66l (4% 170 b674b LLAN ntn 979y ni®) wrt2e 11y ol
Lot 6l g= 6°62 1°nt ge* [ T AT ngt je 2'n ¥ %4 et t2%¢~ at°1 (911
St 8 = n're 9°% on* 0°¢ 0°8b AR £V Ly ug Tl Grtee 0§t <oty
91t 99° = L°%6 ¢° £2° 9’6 n'le fo°i- 9wt TRV vt ty*i= 1t 91l
[CXR 20" 1~ 2°86 g 15" 8'n  2°Se IR utee vUoy 6e° 1 $0° Ve ¢2°1 1ot
5511 6l 2~ $°99 g ¢l 1T V"¢ 0°8e fe° 1= '8 1°1e [ gt (1t NN
(st g t- 676d (704 vs” 1°F  6°%6 021~ 1°f1 6" 9w 2271 vetle 2eti (511
Ssti gL 1= 6"ne 1°¢ in* 11 696 ye - £°81 LTy M t1*2- at*1 Sn it
1511 9y ¢~ 9°06 n'6 4% 1Y L°9s 05 1= ¥'Lt ¢'9¢ PR} 902~ o¢*'1 $411
istt nTi- 9°L6 0" un” 0"y 0°Ls ng e 0"LY vty el 6l*2- 2% (XN
(120 ont2~ S*68 S°01 1L 6°¢ 1°Le 6n° - 0"l 0°8¥ vy floge et [N
iy oh - 6'Lb 12 6% ° £°%Y L°9 ngti= 6°61 t°rw £2°1 LLt2= se7) hl_n_.
snid /9= "6 90 9t * ' 9Tge ng e 2yl 8'ly LIRS 26°1e a1°1 (AN
gt L= £°96 L°1 62 S’y §°9s tn*i= N6l v'od d0° 1 vne2e Al Sl
inti [A RS TS 0°866 0"} le* £°h  [7Ss trtil- ntle 98¢ 66" (YA INT S [
ottt 191~ L1766 £° 91" P 9°0s tye- 8T 05 2°b6n ve’ 16°2~ 0o INER!
Letl [ 2 G £ ‘g nle Sy'e 8" 2°6s 29° 1~ 0°2 0 4 04 ° ehR*Z- CH" SRR
(3R R! SLg- ‘o0t f{*- eyt LT R B u0l ne ne® (AN
fe1} £9° - "001 SE" - L°61 1708 2L 1= 1°9¢ p°t¢ 19° 252~ 19° [N .
181 66 5" ‘ool NGt e tovl 92 2~ feut (" [0 [T RS ] —=
X4 % AR £ R°{n 9°9G AN v'd 0'gs VY- $°S S°ne re " L2tz~ re" el !
124} 99* = L°66 €° g " Vh o ete ISR nTLe 9°eL (Y H1t2- el (e =
s2ti LIRS ‘ool 10"~ 112 6°21L L6°- I ue 6 LI §¢'g~ 91° [FAR]
£2id 9L i- g'66 2° (9= £79 1'% 6" 2= ¥'n 2785 ne” 20°¢~ my* gttt
1eil on g~ ‘oul Sy Tout 99° - tout to0°t go°t tett
sill 207 ¢~ 0°G69 0°G¢ oL’ 2°t ¢ de e t- a°'n  2°6Gs Se° 0L~ Sb° [SRN!
IANE! tnte= 566 S° 99° - 0 kY 0°98 18°¢e- LI £748% yLe 6n*2e. ¢t° (i
Siig £E° - 666 1° 0 te 9°¥g n°in 9L e~ S'88 ST (4 v’ PEtee fu'- G171 @
T —te = ——2ypt — T g te—————§ ¢St —Gy-*e ——t b6t —— - vt° vt et (SRRt
19— — 20 t— - — ———— By e B~ — g e 568 +1- - - —— Al PA P15 111
6011 PETWE T 2N W T T 9 e 69— - ——9¢ "¢ —6'89 t*1¢ - [ SR dhenii et £ 1808 X' s0tt
Lol 08°L- ‘o0l wile- ‘ovl en°n= ‘uut £9°- £9°~ oty
SOl b— T P g B P f R ", — T He £ 4 e € e A Al 22 Suit
tuil 29~ ‘oot ny°le Toud hy*h= “oud $19° - §9°~ toty
[ R Saman 2 2 Lot — — - - rge ———2g8 ¢t —99'E tgut g%l e - - et tout
660 l— ettt 2P p— Bl — g A ————— e £ 4T - — a4 R e S e 660
Loot 9+t —got—— — gt e gt RE e ——ge'e- - ‘§°ow t701 St -1 Sl 4an 0 b teul
S0 |t t——2 P — —— —— 2+ G A e —— 4 TRt - —RTe - - G VPe fet~ Qhot
(o0l —a———————29t—— - ——— G e ¥yt e - e ¢ s 0T e - - - Pe P Ge i . se0l
1601 — 1§ 8% st Tt ettt gty gt ottty g e st I Ao ann = od teut
6901 26°9~ ‘oul 2a‘ i~ MUTTR ne i~ T001 [T AR e~ IS
6101 6101}
Liot L9~ ‘o0t SLt Y- "ol nitg- ‘out fo7= f6°= Lot
S0l LI AT ‘oul CLAr 2 “out he*n= ‘unl - Sw'= qeol
(9071 U7i0) 40 LWIIMI4) (9071) Civiul 40 it 3dnidg) {0 1) Civlod 4y pvddHad) Cadi I yrsl)
{h= the= ih= ir=
Iviot the € WL iPe 3 IEFDY! e ) LN RNt ire [}
(NUMIINIWYSED IVDT14Yd Cquadin)wyld 3L LHed Caadla) v AV)IeHeq iy tlmdnvl 4000 1MYA
(238) { CLoow)/(Fuvwan) ) [ EVAD] {(teen/y) 1)3/798) (97138)
Inwll BOLIVY AL[ATE330434 HoUve IREIUIEFE NN IR PR R WLLYHL g a1) Sav . LV T ) M et LAY
f=10 4400 b S dai
(panuiiuo)) "1-g 3|ae;}




T AT T kST e eha A i D e T - moe e

1'T4] 96 4= ‘oul 5 |- vt &R Ceud LY StLt- 121
6Ll U Y= ‘out by’ 1= ‘out CRAR T “oud Het- ot niet
e 00°9= *oul L7 1= *pul R cunt et (TSRS (e
Sedi L8 S~ ‘00t 261 ‘oot qng= “oul R 66" - gt
i 2 8- ‘out 0y°2e ‘uul 2h = ‘oed gnte h'e feot
1eed L= ‘o0t gi‘e~ ‘ovul LA ‘ool | fo°= et
6921 tLo9- ‘o0t 29° 1. “oul tLTh- fout 2n° - orc- sael
3 921 Sn Q- ‘o0l 1S° 1= ‘oul Iv°g- ‘oul A [ AR .91
S92t 09°6=~ ‘001 L A K ‘out CLAS TS “oul YRR (YR 4921
g2l 66°5= ‘ovul 19° 1~ ‘o0l 29 t- “uul id°= Su'e §921
1921 (1981 ‘uol 0§ " 2= Toul 2L n= eot CY R {agy
6521 Sh°9=- *oul bl )= ‘ool P “eul fute 6621
1921\ Lt tL= ‘o0t ol1°¢- ‘uul [r°ne ‘uut §9° e (9214
3 (174} (494" 3 ‘00! ne"2- *ovol nLh- T [ (¥ 2
521 1§°9= ‘00! ) 2e ‘vl PG p- fouvd ¥e - 85"~ $5¢1
16214 fLt- ‘ool vyte- ‘oul 1L°n- ol 1 L R g8 - 1621
(Y T4 0e° L= ‘o0l £2°2- ‘ool 19°n= out St QL= anel
tndl 05" L~ ‘o0l ng°ee ‘out 92 ne “00l 6L~ 6L (el
snel Sh° 9= *o0t hLtle *oul (Y24 %4 To0t SL°- G- orot
tn2t £En°9- ‘ool 99 1- ‘uul tLe- "ol LY CYRE ¢red
in2t vRL~ ‘vt ng°e- ‘uut q9°ne ‘yut Su°i= = et
[1%4] 16°9= ‘out 1171 ‘ool gy L~ ‘uut £6°- £6° = eset
L1821 19°g- ‘o0l 62° I~ *o0t 1¢°t- “put LN 86 ° = (g2
(174 26°9= ‘o0t LY T ‘oul 06°g¢~ “oul $16°- £5°- [X¥ T}
€12t 2nn- *ovy AR T oot Ly°e= to0 hn - o'~ (%4
182t fLtL- ‘o001 gy 2= ‘oot 9% "h= T LY LY et
62214 29°9~- ‘00§ LA L ‘oui nghe Tout £9° - f9°- 6221
221 (gU9- 00t LA T001 6978~ LL 15" £6° - 22 <
[TX4) ne°5= *o0l oncie ‘uul [ X0 T *oul CY EYRE S q22t '
g2t S0 (L= ‘oot 86" 1= *oul g1 0= “ool 69° = $9° - g2 oo
1221 ne G- ‘004 Ly - ‘00l [ X8 T ‘ool P 1221
6121 Lt~ ‘o0l gl’e= o0l hh°n= ‘oult §RY- 6121
et Y 2 ‘001 12° 1= ‘uodl 66" 2= *out eu'- et
g2t LY ARtTS *001 90" 2= tuol S he ‘001 WG = g1t
g1l $9° 9= ‘o0t 09°2- Toul 2u g~ ‘out Sutl- gl
tiet 10°01= ‘o001 9L 2~ ‘001 2v° S~ ‘oul £6°= §6°- [RES
6021 L t- ‘oul 902~ out on°n- ‘oot HG - G "= 6021
Loei 96" 9= ‘ool 9y fe ‘out 10°n~ ‘uol 69°~ 89" = (o2
S0t $%° 9= ‘001 0g°2~ ‘vt eL n= UL St St gn2y
to2i 96°9- ‘001 69 1= *oot £0°h- *yut £9°- §9°- fuet
1021 £9°9- ‘00 in*2e ‘ool Ve he ‘ool SL°= LY 102t
6611 08° L~ *o0l L2 ‘uol £S°ne- “out £8°~ frt- AN
tely 15" 9. c001 s 2= T 29°ne ‘ool [ XA (et
Soll 0L L. ‘o0t au e~ *ool [X-B A toutl §2°- L= setl
foll on L= ‘o0l ou°2e ‘uut 12 n= “oul g’ §R'- f6tl
1611 89" 9= *vol in° s ‘uotl 29°¢L- ‘ot ve - 0L°~ 1614
6811 11 ne ‘ovl g9° = ‘uut nh°e= Tout [ fu°t- b0 @—
Lol £6° L~ ‘o0t ti°- ‘uul G 1= ‘uol 4 $e° (et
Selt 91’ g ‘00 gie ‘uol [ ‘uul ¥y * LEN 9ttt
§911 Si‘g- "uoi £t ‘oult SN - Tvel sutt Gutl tett
1907)  Uivlol 40 INID83d) (997)  CWLoL 40 1434 3d) (YUY CILUL 40 LI 3t) Crs ] Ty 91
ihe (n= L= th-
Iving Ltne |1 ViYL the H WwiJl Lne § lvini tne $
(NOYIIW)IWmYIQ 3721494 Cad¥dininvly 31 1Hvd s ) Endnyly +1071 1494 CarAdimdwelt 3V Mvd
(238} ( (Ssvw)/(Qesein} |} [CA VAR (tevarsyy )rm) [IREEY)
wli HOLIV3 ALIATLD3V438 Hodvy INGLDII 4440 NOTEDNLLX) NULTIYMLINAY ) SSvu IR REETLAE BINES BEE F RN IRy

Lell 4401 SIS n

(panutjuo)) "1-g 3iqel




(Y3
L
Y34
ey
[F34]
69% 4
L1951
S9% 1
£98¢
19¢ 1t
6541
1581
13
f£651
15!
(148
gl
sngd
il
ingl
(23R
Lig}
SEEl
18
1339
(T44}
[T43}
(X4
52t}
1749}
1251
(134}
iz}
Sttt
13334
et
6088
L0¢d
S0t}
togl
10sl
6621
L1621
so2t
foe!
1ol
6921
Leet
Se#¢t
1824

(238)
kLIS

ng°g=
6l 01
29 8-
24 4=
LA
$5° 0=
"G L=
10°01~
298~
{o°ot-
e g~
L6 6=
itot-
n9°g-
61°01-
19°01t-
166~
09° L~
21°01=
6i"0t~-
61°01=
tLul-
i9°01-
61°01=
LET0Y-
91 ° 9~

$8°h-
0L e
96" 9~
95w~
68°6=
re° g~
et ol~
o N
sl0te
09° L~
8 9~
i
90" 2~
LLtee
L9~
re° g~
61701
95 g~
v g~
the9-
96°9~
ns e
96°S~

(907m)
viog

{

‘004
‘o0l
‘pol
‘out
‘ool
TR
‘ovl
*o0l
‘ouvl
‘001
‘o014
‘ool
KA
‘o001
‘o0l
‘o0t
*oul
*out
‘o0l
*ool
‘008
‘oot
‘ool
‘00t
‘00!
‘o0l

*001!
‘ool
‘004
‘ool
*001
‘ool
‘o0t
‘ool
*outl
‘oot
‘o0l
‘001
*o01
‘o0t
*o0i
*oul
‘o0t
*oo!
‘o0l
*oul
‘o0t
‘o0l
‘o0t

(V101 40 {838 I4)
Lne
Lhe 1
(NUAIIWIWYIQ 311 jHvd
(S%an)/7(Qevnn) )

HULIVYS ALLALLDIV 438 HVQaVH

gn-2=
06° 2=
L2 e
L2~
e e~
[ L
LT A B
WL ae-
8§ "2~
8L 2-
[ A
99°2-
80° %~
CLAFS
06°2~
] 3 ]
89°2-
g2~
80° ¢~
06°2=
Ve 2=
80°g~
L2 DR A
062~
80 g~
65° 1=

ueZ e
no*2e
St e
§nee
09 2=
ant2e-
062
gET 1=
06°2=
nge-
v9°2-
12°2=
Si°2-
t2°e-
L6’ 1=
ng 2=
vo° 2=
gEn°g-
anc2e
e i~
et le
§2°2-
L0° 1=

(yov)

v LUf

‘001
"vot
‘oul
covi
‘001
*uol
MUT A
“oug
*001
‘ovi
‘001
‘vo}
‘oul
‘001
fouy
00}
‘oot
Toul
*001
*u0t
‘uol
‘00t
‘vot
‘o0l
‘o0l
‘oul

‘001
*vot
‘ouy
“uol
‘vol
‘o0t
‘o0l
‘o0t
‘oot
‘o0l
‘vot
‘oul
“001
‘oot
MUTR
MUTTS
‘out
‘ool
‘o0l
‘ool
‘out
oyl
‘ool

CIvIUL 40 Ludinid)

Lth=
(he f
(NOHIIrd v iy §V014Hed

(nitz )

INFID1 44300 wolt ety

no'be
"G G-
Ly n=
L8 ne-
99" ne
2L n-
QU -
2n’ =
L ne
an°S-
19°n=-
2875~
L G-
ne*h=
nS 4=
2v°9=
2176
RS h=
2L 5=
nG G-
NS G-
2L° 5=
20°9=
nS°5=
2L 5=
L5°%-

Lb° 2=
vE h-
26°L-
YN A
nd G
ne°ne
hs°G=
[ S I £
75°G=
95 n=
20°G-
Ltn ne-
12 n-
Inpe
26k~
.38 1
n5°5~
6L ne
no'n=
167§~
26t~
9 h=
99°2-

1)

il

“nul
‘oul
vul
‘oul
‘ool
“gul

*gol
‘oul
‘yul
“oud

‘vof
“oul
cool
*yoi
*oul
*o0l
“ool
‘o0l
*o0!
*gol
‘oui
‘oul
‘oul
‘oot
‘ouvl
"oul
“pol
Tgul
‘ool
‘uul
‘oul
T}
‘ool

Clvint JU 10N 42434)
in=
in< t
Colg Il almyia 410t
($o30477)

Nl vl ed)0) Sso

4914 SHISIw

(panutiuo)) *1-9 3|qel

19~ Sute
[T AN B Gu'i=
69" = hU e
69 = 89’
gs - 65’
LY Q-
{6°- §6°-
{6°- f6°~
69° - 69° -
6" f6°~
0g -
fu'-
| XAl f¢ 1=
£y~ fwu'e
Su° - Qu*l-
£ 1= £ 1~
Sy~ fut-
fo"= {n°=
12 4. §2° 1=
LT A 50t~
S0° 1= 40 -
£ i- §2°1-
191 £6° 1=
S5¢° i~ g0 i~
£2° 1= g2 t-
LY LY
69"~ 69°~
197 £6°~
£9°~ §9°~
S0 I- [T B
SL°~
£9° - £~
Syu°ile Sy =
SL°= LY
Su° e S0° 1=
S ie S0° 1~
Sutli= Sutie
§2° 1= §2° \=
§2°1~- §2° 1=
su - 50° 1=
£¢° - 12°1-
f6°~ £6° -
507 1= SuTi-
40° le [ B B
ty°- {9~
ty° - £9° -
Ay - HG =
£9°- f9°=
en’ - LAY

[GEIRELLITRY

{r=
Yviog tre S
Cotadladuvlad 31

(IY/e)

IVLL7ALL3INE) M Iuaty

(YA
(et
St
feet
IFE 4!
69f 1
9§l
sagl
IKIY)
tag i
66¢ 1
(68l
o1t
16§ 1!
15¢ 1
argl
trel
Grgl
1 LAN!
trgl
oftll
1881
sl
1238
1911
62¢1
e2€1
1251
s2%t
§28)
12¢ !t
(319
tist
sitl
tie
RN
6081
Lottt
Sagt
fosl
tog!t
(XX
162
(114
X4l
leet
sael
I31T4!
sudt
[ LTA}

PRI
1<l

f
i
1

B-20




BiN o e —— —— 06t - - - 1L A R R 1 4 | 7 ¢e- ey 198 9e° 1T AN prirl
Linb—Get 2= —*e0t — 9t —t o 98- s$¢ S76 WUl [T S RTIEE Wit
Stn——ett +80% - - 1 — v S I~ €Ll L9 el [R5 EIRUTRE w < nt
fint—upt9a— ———  — ‘g0l 90" = - —2eed 8° 1= TeT @<L vt €2 nl1 gl
VP if-—— — o0t - e e e (S* = [ SR 1 A3 61" o' t- 1| wignt
oIN I—G8 dm— ———2°26- Q"¢ - - - g — —--— BT—Q'0p Wi 09l u'by et el 15t LA
Lany 90 2~ 2°1e 8°9 L1 D1 9°ue fn°i- 1°t o6°2s 92T by 2~ Q2°1 (9nt
S9nt 1o-2- S'Ls §°2 e [ 4 W ST Ls° 1= 39l 2°1y ne” Le®g= r2°\ (2131
fonl 1Al $%6b S° L1 t°r 179 62" 1= 9°62 v Ny 92" L0°2=- 9¢° 1 gon!
oni L 4 R B £°96 L1 an° 1°n 6°%6 0d i~ n'Ly 9°2v 22 SUtle 221 1ant
(3112} 1L = L°Le §°2 en’ o't 1°9¢ (IR T 6Ly 1°2% vet 161~ 02" sont
Lsni 0i°2- 1°69 £°n} 2s° 't ¥°9s g2 1= 'Vl 6°99 te! 68°1- 124 19"
ssni 92" 1= S°96 S°8 te* V' 0°9s 1£°4- 202 #°6t [ Xl f6°l= §2°1 Gonl
tonl 9 - 2°6b 9° 60" 8°L 2°9% 9" t- L°62 ¢°0¢ 20" 9yte- 20°1 s~ 1
(812} 12t~ y'eh 2°GS [ 9°1 hn°ye L= S°G  S°no vi“i 2n*2e al°l tgrt
otnl  (b°2- $°69 $°0% Lo°. 0 (s 2u = vt2l ved wee wite- g¢* ermt PR
inny It n- ‘001 Inte ‘001 gL 2= ‘oul ue’ ng* (red
Snni 1128 £ ‘001t e *o0l {22~ ‘oul on* ane onnt
(1121 134 £ ‘o0t 92°= To0l [ 134 *uul 99 q9° gonl
it L5°6- ‘o0l g e ‘oul 62°¢~ “oul [ 0f°- tenl
(342 Q0= 2°66 §° 22° 1= 8°v2 2°9¢ 10 g= 6°29 17t [ARES 24°2- 21°- ISLY
134 21t S°Le s°21 90"~ L'¢ §£°1Le fo'i= n°0t 9°e¥ ol”° CLAF 2 N Vs (it
1142 t9°1= L°56 £°9 9n" L°¢ 1°Le 92° = ¥ 1l 2yl 02 61°2- 02°1 (A2
tEnl 00° ) 6°86 1°) LA L°s 1°nme | Tl A $°9¢2 »°id 12° 4 §8°1= 02°1 [ X3}
tgnl 60" 1= b°ge 9°1 e £y L %8 22° 1~ n°6l 9709 git 58 1= gi°i tgnl
o2nli nt*i- £°n6 L°S LA % L'y £°%s Lt L°12 §£°98¢ tu°l 2Lt (vl sent
vy 6l°= 9°eb 2° Ln° 'y n"gs 1= 66t 1709 61”1 g1 s1°1 tert
seni 92° 1= n*98 9°¢ 95° 9°t  n°96 211~ 2°9l 8°¢¥ e netle 221 qorl
1 T4 21 s2° 1= £°66 L° [ S £7L L2 68"t~ 9°nf n°6Q Lyt S8 te (110 g2n1
1Znt 92" 1~ n°9b 9°% 15° £°t L°9% 01" \- L0V L% n2° 1 9yl n2*} 1em
sini eg 2= 02l 912 eg” f°2 2°1e nEl= 6’9 1°16 0e°t 10°2~ 02" 1 sirt
Lint LIS A (°59 6°n¢ 690° 6°¢ 1°Le 19°1- S*d S° e o' qar*e- 56"’ (int
Sint 1672~ L°68 £°01 60°= $°% §°ne 68 l= 8%yl 2°19 LT 81°2« ng* Sint
fini U0 - L1°€9 £°91 26" = 611 18y 99°¢= £°1e et 9t "= 26°2= my ‘- tirl e
binmt [REA
eonli 2976~ ‘ool ngy°2e ‘o0t L1°%- *0ol 69"~ s9° sunl
Lont 8679~ *o0l 9L ° 2. ‘oot 9L b= "eud o' $6°- tont
sont 86° 9~ ‘oot 94° i ‘o0t win= *out 69°~ 659 = sont
tont L1 ‘001 17 2. ‘oot 2n°ne ‘uol 69°~ 69°- tunt
oni no L~ *vot (T3 T ‘oul gu°h- ‘o0l ys - lont
6681 10°01- ‘001l 8L 2= ‘008 2n°ge “ovl f6°- o€l
Logt B L= ‘oot 06° = cout gu° e MR 98"~ (et
Sef ! L6°9~ ‘o0l L7 58 B MCI2) £6°8~ “uol (L300 Sef !
1734} 9§ ° 9=~ ‘001 LA O *ouvt 19°%- *001 §8° fe5 1
lof ! 09°L- ‘oul L3°2- *901Y £9°n- “oul [ A PS4
o9t 68 b~ ‘oot 09°2e ‘U0l ne*s- ‘o0l oL~ X138
Lot 96°S" ‘oot 55" 1= ‘uol £5°€~ cuol §9°~ La(!
Se¢1 92° 9= °001 28° 1= *yut 9% t= MO 69° - qus
1314 95°9~ ‘001 an2e ‘oot 19°n= ‘uul (2 - gugt
19t1 29 6" ‘ool LA 4 ‘uul L1°s- "oul 69° = 1ug1
(9UV)  (Ivi01 40 IN4DHId) (9u1) (V101 40 L13D83d) (93U QIVLULE 4t 199N yd) (wHi IMY90Y)
Lthe Lhe toe tve
Iviul Lne t viul [4.24 t ik Lhe t viulg ine t
(NONDIWIWYIO 3131 4Mvd (NOYDIWIWYlG 3101 1v4d (3D lw)we iy 1)) iMvd Covr)indvnriy 3V Imned
(J38) ( (Ssew)/(9ssnun) ) twnst) ($o9mr9) [WRVE 2] (131S)
L)Y HOLIYY ARIALLD3TV43¥ Hvuvy L3121 44303 NOLAINDX] IELETERRRUN IS X LTI TINGD ¥ 3Rt It

T=11 4400y SH ST

(panutjuo)) "1-9 3(qel




SRS Wil She At Vi AR 2 - ol oo X ot - 0. A0 HMNHNIMHJP i bRl .k & " R > G -

6951 92 €~ ‘o0t tEt - 6°¢s 1L 19°2- 5766 §° [T 21°2~ §u’~- Ty
19sY 822~ “ool ne"e 1°Ls 672 22t e~ ¥ 66 2° “it- §L°1= gu'- (uS1
Ses( [ S 5l K *qol B9 P S 9°0 ny*le L1°b6 L° vit- 19°1- ¢z°- TN}
1111} to°~ *o0l 68 e 0°Lb 0°¢L EMIR L°e0 §° 1o N e §b°e §a51
test Sg 9~ *o0t [T A2 ‘001 2V°Ss- ‘uul Sut e Su°le 1951
(Y39} Sn°9e *001 YR8 T ‘o0l oL i “uol to'- §6°- YL
tist et~ *o0t £1°2- ‘oot Zn°ne MOTR | b9 = 0= 1161
Sist (X 38 3 *oo0l unte covl 22° ¢~ ‘ou CLA [ 6L51
fLS1  Smege *ous 60 *uol oL 1~ *vo) w0} ‘agti $158
1 73] no g~ *001\ se* ‘out 19" 1= ‘oyt Lt 1 1151
6951 9L g~ ‘004 9% ° ‘001 eni- ‘oot TRk 28 5991
L1960 09°2~ ‘00t 09" ‘vol ([ K “oul CLAS ont 1951
991 96 ° 2~ ‘o0l [ 19 ‘o0t 92 i~ *out tg°i 1§°4 IS
£951 2172~ §£°2) (19 29° T 9%e I 01 u'ee o8t P9tze G5 sac1 St
1961 94"~ 586 S° 4 é9° $°% 9°ne Le - nTgd 99y [ WS te 1n*y 1251
6551 1571~ s°Le 5°2 9it° 6"y 1°ne - 6°§2 1°9¢L LT et = vt 6651
159} £9°1- 2°96 9°% £9° 2°m  9°se 12" (- 2yl w'ly (A4 fy'le (§°1 15861
133 161~ 1718 %2} £5° 6’1t 1°4o 22 1= S°t §'¢s Lt S0°2e £t 339
1551 f1°2- 5°68 $°01 in’ 2'n w°se 28 1. 6°nl 1°gg 2z <8t 22°1 [$941
1961 ol $°5e S°p st L’y £°9 g 1- a'ni n Gy Ve voe- 111 1551
6nst LS° 1= 0°9s6 0°0 in° £°¢ L°96 [ IR T 09l o'ty te°t 622~ 12°1 enst
Lusl i le 5°96 S° 4 98° 2L 8°@s gh-ie 0°te 0°¢t [y 261 (t° tesi
Susi 66° 1= L°ve §°S (1 6°9 1°%te 05° 1~ n°gg 9°9¢ aw° b8 1 9g° orgt
111! g l- L°Ls £°2 sn° 0°% 0°Le 12 1= n°gl 9°ny vi®t e2*2- oli*t [ LI}
1.1} 9= 1°L6 6°2 10° n°Y 9°ge 59" i~ ¥°ne 2°S¢ (Y v2t2e S¢L° togl
6§51 [ A4 e°ee 2 In*e 2°¢) §°9y £0°¢- £°62 L°0L 9y° - tu*2= (v~ rES) @— MM
L2st 22°G- ‘ool 13 B O coot 10 § ‘o0l ent- Zrte. 1251 '
T4 ng‘e~ ‘g0t LML ‘00 yb° pe ‘ou) 16°- £6°~ 6251 o
t2s) LI MY ‘oot 26" i~ ‘o0t 60 0= ‘uoi £9°- §9°~ 1251
125 —4e2s e G0 ee—— %8 45— 8¢ 20" - P9 2= o'~ 1261
OIG—f e — 23— NN P PR A PR — —— L e § P 111
LIS —G g e TP 2" £1964°P PGt PP gyt L1
Sl 28 e — G mo e 1l £ 0322~ 1°8d 6792 m- fet e o o 20%2e 40 4- 151
IS l—gg°de —— 004 4 — L8 18— 9pde — -2t ¥ - B T30 ©8°2= St~ f1st
NG I—gt oot 9 e — G092 ————— —g¥ 2~ - {°26 ("¢ L R R LaE e £ s 11y
60S1 56°9- ‘001 nET2e ‘oot neon- ‘o0l fy°- §9° . 6081
(119 Li°ol- ‘ool f0°g- ‘001 2L°S- ‘oot 12°1- §2° 1= Lost
S0S1 Sh°9e *001 0" i~ ‘oot [{AE £ ‘00! LYRE S~ Sus 1
£0s1 L9°0l- ‘o0t L1 8 £ ‘oul 2v°9- "o0f [T §6° 1~ 1051
1051 oL L= *0014 Vo2 ‘ool 62'n- ‘oot 69°~ 59° = 1081
[1Y.2) SL°9- *oul 24° e ‘oul [ XM €1 *00} $0° = S0° =~ YL
Lowy L= *out [ Y2 ‘out th hne vyl (YRR (YRR tont
serl Sy°9= *oul 09° 2« ‘out 2u°s- ‘oul $0° 1= S0\ Sent
fond 90° Lt~ ‘001 90° 2= ‘vol glone- ‘o0t SL°- [ YR fonl
ton) £6° 0~ c00} 92" t- ‘oul 9u°g- ‘vul 157~ £6°~ tenl
[(11]] 19°¢~ *001 vo° - ‘00l the- Tout ty°= f9°- 6eri
Lent 8L @~ *001 u2°2- "001 6% n- “oul LY A LY SR Lot
(112} Ln°9e- *001 [T A *o0t [ 138 £ “uul £9°e §9°- sani
tont 0g° L~ °001 12ce- ‘oul [$5 1 ‘ool g [ AR fenl
oant L1°9- ‘00t u°2e "ous 0%°he T sh - PLAE tae t@—

(901)  (WI0L 40 IN3I8Id) (901 CIvI0L 40 EN3DMIH) (U Oirlul 30 193INId) Cnd LMy N Y) v

in= L= ine ty=
Ivinl itne < vl Lhe t Ivlut itre 1 Tegul (re t
(NUYIIWIWYIQ 3731 1Avd CNUNDILiedwy 0 1131 ANVY (It avid )M invd ot ln)avidad 1V LMY

(J3%) ( C(Svww)/(9u9wn) } trxs1) (teev/y) t3)7e) (SR
Iwll HOLIVY ALIALLDYV 43N Hvrjes IN41 244300 NOTIINTLRY HULEYYIII0) SSe I LVALCIINGD M e 0N 4l

L=t 44000 SHASHS

(panuiijuo)) -1-g alqe]




169} 99"~ 9°66 2° ne* 9°6 v UL R 1°98 6°¢5 et e 5T (a3t
$691 [E 4 T *001 60§~ v 9g n gl sy°2= 1°66 6° wltee (ut- et
£691 2572« 9°66 ¥° qy-t=- L6 1°ve L9°2- L9 §°%S $9°f- 127~ (nat
1691 [ LM T 6°15 1°8n 9§ - [T 1 Qv ¢- $°G S$°np 21°ge ¢2° 1691
[(YA]} 19°S~ *001) ne°le *oul L2 g- ‘oul $1°- EY
1991 [ 782 6°09 (°s1 02°e n¢ 9°Le S9° e 'L 2°2e neEte- 02° ITLR
S99 55° %= 9°96 n°1 S L°6l L7090 69°¢=~ 9°2s woLw enee §1°- qa91
1991 6l f~ 0°Le 0°¢ by e S1t $°yw §5°2- 6°2% 1749 UL*2= yr'e 1wl
1y9y (h°2e *oo0t L1 9 T 6726 1°%¢n 6972~ 2°26 97t 9 2. 13l
8L91  29°9- ‘ool w2~ B 11 ng° b= ‘ol £9°- 191
L1191 S0 n- *o01 4G e M T g2~ “ool 61" 17918
SL91 | A8 T £°1) L°98 S0 e 2766 [ A 4 " B T £9° 292~ (YR
£L91 $1°9e ‘oot 22"t ‘ool LEt- ‘ool 9 §L91
1o L6 6= *ool 89°2e L1 2176~ “out tw°- 1ye1
6998 {0°01~ ‘out L2~ ‘ol 2h° e ‘uul 167 8991
6S9! €53¢
LS9% 60°S~ ‘001 f0° 1~ T pe°2- c90l toat
5591 08 L~ ‘oot £1°2~ ‘o001 I ne cuol 50l
£591 n2° S *oot 2g° e *vol 02°¢- *gul §501
1591 LL L= ‘oul Si°2e *001 fnoh= ‘uvl 1691
b%91 $5° 9= ‘o0t 9{ 2~ ‘o0t 9L = ‘out anat
Ln9t 0u°9- ‘001 (YR ‘o0l 89 ¢~ “out (naey
Su9i 78 Re *got ng*2e ‘ool g6 he ‘ool onat
£n9t LM 1 *001 gu-le TN 2u'e= *ool gnot
in9y 06°h~ ‘o0t LB B “out 962~ ‘00t 61°- Inat
6891 95°n= ‘008 98"« ‘9ol vl e- ‘oul ae* ISEI
L5191 Pi°S- *o01l 1Y R *001 q¢° 2~ ‘ol Le* 159t o
Si91 68°¢~ ‘o0t 9L ‘oui In°¢= Tuud g~ SE9t o~
1191 1o ne *001 10°1- I teLee- *ool (TR [T nm
[$4]] 92°Se- *001 L1 A B ‘o0t [T 4 ‘ool ¥s ' 1§91y
6291 58 °%- ‘ool 28° 1= ‘00t 29°§~- ‘oul 0f°~ 6291
L2 99°ne *oo0t | O ‘ool 16°¢~ “oul 2oy
S<1 6s 9= *oot e ‘00l 15°t= ‘oul [ B $291
£291 | ¥ T ‘oot 20°2~ ‘oot [S 9l 2 *o01 gy '~ fout
12914 09°ne ‘o001 X/ A £ ‘o0t ce°2- ‘004 Sn°e t2o1
6191 t9°L=- T 06" I~ ‘oot 12 0= ‘o0t g~ stot
L9y 18°%= ‘eut 62° 1= ‘g0l 181 "yot 1191
Si91 1679~ ‘001 6L 1~ ‘ot L6°L~ ‘vout 510 1a@—
£19} 11°9 ‘001 LT3 T ‘vol 1154 £ ‘o004 21°. o1
V9t [ 154 £ *001 £2° “o0! [ 13 & coul ({4} £0°1 1131
6098 22°t- ‘001 [4 %4 ‘o0l 6n° 1= *uol nicy nt*1 npoy
1093 £65°2- 6°LS 1°2n 0s° VY 0°6b teci- S't S$°9% LT 682~ R2°1 1091
$0914 11 3 £ 0°Le 0°% Is° 't $°9¢ {1t i=- 6°61 1°08 ne i 66°te pe"l soot
0918 542~ 1°2n 6°LS 95" 2°¢ 9°Le te" - 1°9  o°%s e €0°2~- 11°1 seet gy
1091 [T 9°26 n°¢( ns*® v°L 9796 9l = S"f1 S°9y 22y 0ele 22°0 tooy
6651 65 1= 9°96 »°1 ng’® 6°p 1°G4 hele £°¢¢ L9 (e S6° 1= L1} Y]
LoS| ol g~ $°99 §°1¢ £0° 1'0 8°%6 [YSA K 0°€1 vt vt 21%2= 10°t teS1
S6S1 [ I T *o0t 92° 1e s L2 sl f6°2- vl 0°1¢ cv- VL2~ §0°- S5t
651 g2~ *008 2nie $°tg S°w! 6572 6"g6 171 29°- HG*2~ (9°= fos51!
1651 05°f~ ‘001 Lni= b 9g 9°%1 9y e~ Ve 0°2 fote te*2e syl tegl

(907)  (WINi 30 INIINIG) (901)  LIViI0L 40 IN3IB3d) (D01 (LUl JU 193DM34) Gt THyau )

the L= Ltne (r-
wiol ine £ ALY Lhe ] Wwiul tne 1 fy ot 1re §
(1082 In)wviad 3101148V d (NUDImd v it 830 1HYd (NIl ) avid J11 LAV Corydiniwe]ag 3131 16vA

(J38) ( (Svep)/(Ysonnw) ) (CTYAR] (§eves9) are) 3%)
wig HOLIvd ALTATILADI 43 HyUvY INILIL 44300 wolidNlExy NOTLYMIN Y)Y SSow TR ETRR B LR R Wit

T=f] 44004 SH3SIw

(panuijuo)) °1-9 3lge]




(331
6¢¢
[X41
St
tes
It
bl
Lt
Sit
s
g
(121
lug
lug
uut
8§62
962
ned
262
Uod
T4
942
nye
2ud
vge
gLe
9L
nee
2t
oLe
892
992
P92
292
vye
v
9se
LT
2%e
042
gne
ane
(124
ene
one
8§
982
ned
[4%4
Ve

318)
Inid

lw™L=
Qy " V=
LL°e-
nptew
rG°o-

[1°21=
LeT il

ld” L=
bl L=
LI
He 9=
6L L-
LI L
[N
ngel
ly°e=
[N
L L.
vl L=
(XD
65°5=
IL° G
00°n=
tecl
Loty
68"
£9° -
@LL-
usTLe
S8°9-
N0 o=
LI -2
Le Y=
$8°6=
S -2
6Lt~
lg°L=
SH Y-
49~
6L L~
w5°dl
hY g
[ AL
98"y~
9y yg=
no 6=
gh° 9=
1L
vE 6=
Yy g~

901)

Iviul uine
(NONITAIWY IO
(fesn)/(Fvvan)
HULTIYS ALTALLD4T43% avUva

‘uvt
‘oul
*oui

Y]

6 Mo

‘oul

(Y-S

‘vl
o9t

6°006

6686
‘fuut

6°b66

To0l
‘o0t

6° Lo

£°8¢
“001
‘uul
‘ovl

v
‘o0l
‘001
*001
‘o0l

6°6s

‘ovl

"o
S°te

‘uoi
*00l
‘oul
‘vl
‘out

MO
‘oul

L°6b
6°606
6°66

‘voi

6°6b
L7068

‘vl

133 id)

e
k!

e1e(Q |e4323dS d|dL34ed ISNQ PaLLe3dq 2-11 44N79 SYISIW

31)114v4d

od " i~
tL- -
[ AR T
o' le
66" 1=
[
Wy de
[ - R
rg -
eutd-
§L° -
$d -
g6 1=
U i
ui2-
1=
[~
le

LI I ]

{1

el
g l-
LL° s
Ho (-
157 1=
29° 1=
no l-
96 1
byl
v le
un Tl
9L e
LY° 1=
vi“ge
oY l=
Stti-
Lty l=
2ot 1=
¥o ' l=
in®l=
Yo l=
vl
ne*i=

(901

Widl vih<
(TR S R R P LD

Liw/z 1)
L4l o1 444100

0 ud
[T
twr
I
G2l
T
[PANS ST
£7re 6°5v
I'ne 6°6y¢
°un Nty
2T ¥ ey
1°2¢ o1t
Pt 0tes
‘eul
wiee 270t
176t 609
§°LsY L2
9°¢  rtue
Ch She
(e v Ly
762 014
¥ 69 < ut
| WA N4
n*d U nYy
9lul Lt
AR T- T
[N L T
L2em 6%es
59 GQtey
o i¢ 1wy
G2 Yy
S 1Y St
1°0) btow
S0l $%hy
ULy vtee
t"ed t°ut
g on ¢*us
914 ntyn
n°9¢ 9°¢9
“vul
LTur §teY
1709 6 an
Q9°%d n'ny
EATaR AN Y]
V°P¢ UTwu{
$°%L L°ne
STy ST w9
0°Cl U W
STur S'oY
IR PLET-3
Nhe
Y §>
[RRASR LR

cH b avl Loy

N

L)

L)

Wial

b Y

B4

4

A - 30 X 4 U

~XLQ LN U O U O LA LIS L&

—Cc L~ A LN -

1
dra

Cotndind vl

bl bed e )

2%
Iy
1 %7

X}

16

)
B

a 1o
"
v

.
T~ 3L
-
P S S RS
~ A “

.

§
]

“

*NT & =N

Lr~a £auvr g~

<
<

..
2 e

..

A
[

..
[V

.
.

Non N

..
Y
NN

B-24

.
RV

™

.

T I N e 3 L -y 0T
. e

33
. .

~

-

e A

[
n
1
S
]
i
{
°
9
~
4
¢
9

e, -~ 33
e e .
AL L

~

4
¢
<
4
<
<
(4
¢
¢
<
4
¢
4
¢
4
<
¢
<
4
<
4
¢
¢
¢
[4
4
¢
[4
4
<
4
<
¢
¢
¢
4
¢
¢
<
<
<
¢
<
¢
<
¢
4

LAY A A LA A AN A A LA A
o

p¥

"Z-9 3|(qe]




Son 1 - taut

fun WLt ‘uul

lun 94"y "eul

sot §0° 6~ v'se 01

Lot Ny e 660 |°

St YL ot

ot LA Y 6066 1°

131 2uTe- £°Ss L°n

[.1°39 $8 6~ 94 P

[12% wl(~- [°66 &°

S¥t ne” 6°bb 1

i8¢ [ 460 I°

let 5"¢ "eol

bt LYRA 0°db (2

leg 65°¢ 666 1°

Sit 9¢ "1 L°96 §°¢

et 659°1 £°69 1701

(3 9% * 1°08 9°61 2°

69% 12°- PT9L £°8¢ §°

L9% GiI°9=- tout

SY9t ni‘Qe foul

19§ gL N 966 n*

19¢ 9 “uul

658 gn°e- "Qut

LSt fE° L= ‘oul

a5t neg* uul

£5¢ 19" L= ‘vol

ISt [ XA T *vol

ong £0° 6~ 6°we 1°)

ing 252 “out

ong [ Y] foult

§ng Y-S 00t

Ing 51 MOLR}

(331 gl il= 806 ¢°

114 $6°9- ‘oot

Stt 6L L= ‘out

fef £E°¢L- *oul

[R%Y 19° L= ‘oul

[-T41 SR 9 ‘001

(X 2% LL L~ o0l

LT3 N0 6= 666 1°

(T4 LAY 6°66 [°

i2¢ i°2t- ‘uul

bl 18° 1= ‘uul

L1t I8 L~ ‘001

Sit bl L= 6°66 |

f1g no b ‘ovl

tiy $8°9- ‘uul

608 L L= 6°86 1°

tus ny°be 6°66 1°
(U CIVLOL 90 1 a0M34)

Olhre Qgne
IvioL viene Ln |1 >
(NOMDIWIAYIU 3]0 1494
(238) C (S*%n)/(Qsunn) )
Inil BULIVY ALTALLDIT444 #ouvy

(o le
AT
Vg le
vo ‘e
Yu'le
LR
X
6 -
on* e
63"«
Qu°i
1N
(4
en”
fo°
tutl
LAY
2" i
S4°
AT
Py e
or " |-
§L°e
[P S B
Vel
tw =
re° i
nLt e
LIS T
66" 1~
61 {e ¥ 64
Sitl~ noy9
Io°e L°re &Y
SL -

29 1~

LR

69 ° (e

bd° (=~

LL e

LA

L0 £

66" (=

i°¢-

vy ¢

§6° 1~

LE R

2uté~

§L° %=

to i~

g6 I=

«

o
-—NOC ~ -
. .

.
«

AN C £ C P C -
coC Lo~ o
I LT IO~

«

.

(997)  tivLal 4
Uine
gLne in
Casalding
trw/
IR EER VD]

vilng

PR S SRR ~3'n= C T [Se
L et v or e “Tb . R
LT § e fane Fhln 9T e
€"ee w L LR Vel Ltee -l
2°8d wtay b " n- [ IR Lete
0°ng L tuy trte- <"in 4t wi e
o'el 114 reTne eTlL wr@e e
£°011 (°ne R{"ne [ -SRI ¢it¢
I ST Ve ne vieed 4°2: wa'c
VR A Y LeTy- LR S P cete
6°9y Ve 9Lt G°% L7%n DI !
(TR SLT=  175¢ £t ntaw e 1ty
VoY ¢ty L= % 19 [ S ER RS
1°¢y ¢°rs Y9 - | L] L°e n* ¢ty
STLL uwtGl bh " 1 “'rg ont 4081
1Pue noy LS = ¢ 65 «* Y
RNy ¢ Ly det= n n*gY o on 'y
L8 L1 e - n v lL §° wr'y
€L i'31 tp*= | virl e Yok}
8% 5§ty YR T LR T A (ite
Pl 972y L4y~ w'so 2°4 uete
6°94n 9y a1t~ YUlL 9t ie ¢ wil®¢
S°G w'n 6" i~ v'ed ¢ sL°¢
62 6°1I1t 62~ (66 ¢° i oi¢
995 'ty Yl n- t°¢e 6°¢ ot ¢
¥'n 5°g LA 666 |° vi’¢
§°¢y L7 VG pe noro wtg nite
nt9 Q9tyg ud g - w'ue L° 5° Lite
£°0¢ 6°0¢ 16 n= 4L ntye e
LR Y by (- n'ho §° 2 Lie
S$7L¢ ("¢ Sh (e 9°66 6° L1°¢
L7¢Le neg| {5"1i= ntpo 9 vit¢e
1°Y 1°9 6l 1l= v°6b &° vi‘e
Lone 6°409 gt "n= LT 6041 eite
1°69 6°rg [ RS T ALY N | stte
L°8L vtew Lnn- [T EEAN LV ¢
L°nY £°%40 bune= N YN0 g X4
6wl 174y ny*na Ytue Nty ol’¢
1785 6°ur Hutne 6 Lo 1°2 41°¢
£ L0015 61 n= ¥ %6 ¢°n vite
£°2¢ Lt Lo he- 6 e 1wl Lite
$°de STy Lb"ne 9rw ntuy 6l°¢
“uut WLtge ‘oult e
“oul 89 ° 4= ot Lite
9°¢y 0°yv S h= 9 es ny st
(B2 TR ] (n°n= AR A tite
I*ne b gy 6o " ne 776 ¢°n] 217e
Y Wb ney Lty ue 6°56 L°r wi'¢
ein weyy §N°ne net ¢ wite
1°2¢ o4y {6°n= 1w 6% wi'e
RN RREPL RN {uan) CITdul 4 1 e)=ya)
fhe wire= “t -
] 5> 2RI ETARY L % t> v
[2IVERRFI P TT X Colad bl gl eve
() (Yevarst)
IR DRI TR a ldTar e J o as e
bl a9 v L man

(Panuijuo)) "z-g alqe;

[

CL.M-
2Lt~
69y -
fi°ra
IV re

(L=
v re
et

mr
5
tc
%3
t¢
¢ -
% ¢
»P
.
[
wetla 4t
evtem %
€S e
we'le go¢
LY. C¢
(ﬂv - -
e 1
L TR
(X3
te
ca'le tr
SEte= G
to'le (¢
3
et ft- e
§s
tYTfe §¢
1 %4
viLtée ¢
f -
Se
entle t5
S
$¢
$ ¢
S
$s
§é
fe
1 %3
1¢
fe
$ ¢
[ X4
§ ¢
A
te
Trilese

le

1=

.

‘e

‘le
le
j-
L=

e

T e e e e et et s A et e o . .

YA e A A

P, e A o m A A A

A e A s s

A A

AL VIE

.
NN AN N A A Y A A A

.
re s s s

R R I VS

o~

‘

<
Y
[
~Cy
L
Y

o
Sr§
Yy
Trg
LS
IR 31
s
194
LA EY
et
1%
ey
ey
1es
t1f
I
St
[REY
Yiy




uny £9°0- INTEN b6 1= STee S iy SuTh- w20 ¢ it Cetie oLt . 3
¥ty G- ‘oul YLt - w'ly ¢%en tv'n- 2t 2t it ye'.m et y s
L1 IS L. ot un®le ety vt ne'r- YT (¢ “ite 1 v
nyS Y- *uul LI R P"ry 5% gmtp - rrin o wte ate [P T Ty
215 vetie- ‘o9l ud "l ntuy I°4n nene TLn e L1 O PR
vES ns "o g°b0 ¢° 20 2= 1°¢L 0°¢g L7 h- € N Wy mLte yte g v
éh tci- ol 2Lt - n'nY w4y PTO TS ‘et Sit¢ Set= 4t i~
9% oL L= ‘Lol oM le 1owy 67109 suTNe ] tiTe Cetu= r it i
nés LY uvi o= [ N R 26T ne " rite e’ Mte e
(<4 SHiye *uul wi - W8y ¢tNn . "he e Tite Yoo 1t P
Ve 349 *0Jt 9= 1765 ¢Tun noTRL- STLe ¢ -1l Cet=  witc .
¥is Ly "uui [ R e 5f t°n9 (L= rTre (s 547 [ I -1~
9y (nyl= NUIRY an - fuud Ut Ty cuul nlfe sl ER
nis Jeti- ‘uut L e 4°yn £°96 ye'ne LTre nTy “ite Ye®im wis .
21s DAL "ol (97 1= [ R re‘t- TR ni{Te [T I 2.
01s §9°9- ‘oot 19° (- utry yug 0y = ¢ un 4%} LLte Setae 12 19
¥us LEAR £°60 ¢° vt - vUie ntey HiTne Lud y el “ie¢ Lot Lt PEN
s 6L L= 666 }° 9y ie n %% 9°ra tn°ne t'6a $ Ui siTe yeti- .. PR
nus LV b= L1766 §° R T S84 Sun §u"ne L5 02 vlte yetle 1002 NS
2us 2u”o- {756 £°n 24 i~ L6 §°ce vy ne nedn ety te¢te fetim rete SRS
0us Ve y~ 066 U Iy l= ¢ce WLt §L7 - LTl (T He i¢"¢ G Cte et7 s
yon YRFE 6°66 1° ER [ TR ST [ Y el €yt ¢ e iyt “en
Yor G179 ‘uul LA "¢t a'¢w ¢l e 9re w9 19°¢ RN AL =
nen to°ne- ‘uul 1% CRETINA A Lte°¢= Yiew Lt Vet . Y e
con e o e Pt —— - — = ¢y W 98" 1. L6t bTEL b vt ) R T
oen e —— ———— g = ———— ity -tog 16° 1= L°SS T o $e”y . Y'Yy wo .-
CLA Wy - 176y 17Ul v Ve [ 99 1719 ¢ e¢ (uTi= n*¢ nol 6y Y X “.r
9un én’e- Vol mtes L° vl [ n°Y  9°67 o Wi (L= L LT%e utne oty erty s [ ..
nuyn ue” U'Le &2 t° L - 'y LTnL <yl 65°= 9°g £ PTeQ 6° us Ty i te an
2dp bU° 1°6) Ltve 2° S ® Vo 't GClw 9°L LML AN S AL FAR AN VRS dutr U P
dEn 4 weo 1° 6d e VAL 2N A B N O ¥4 w9t le L°%4 [“ty n* 5e "¢ . N e
uin | Y ‘uult §u°e v'S nte 2 tue 00 gP i (°¢9 L% aTnt 4" abh "¢ . R .
Ln -3 666 1° nitle  4tue 9°¢s uTin S6°k= ppg NG| 'S ¢s"¢ (=t =
nLh [ utdy v el Yl Y% UTwl 4o g §¢7 = 6°%F ¥t iv w1 ° Pp e UrTte CLtce wnte re e vy
aLn g9 - 586 §° 1| LA UTP Tl BTy vt 9 de b9 1'b¢ LTy 2° £5%c im” (lfge Npte 4T ‘s
uee 4e * ‘ot YiTe Wi L°8n w'és w9 le §yy ytue §°1 SotY AN Tre (" IR R
gan 61l oot Wite oLl n°d§ §$°ne ¢dl= 9're AT netd 8T e $3° -ty PRL
99n gitl *uot tu°~ STul utLy st ae (¢tl= 1%y STyt ru"d adtY- X% te®e der
nan ne "l S°66 5° L 6°t 179 y'E9 9?2 Qe 99 NG 1Tl 5t S BT RN RV EE ety "
<9n 61} L°Ld ¢t ne* vl LYY uteyg vl W9t el MteY bTME 5t LCE smtye LY tle (0t S0ty PN
oyn 49"t S°te 6°¢ b1 P2 S DT - N Y bb = 2724 nTde 15§ ° St wltye vwtes Gt St an
usrn [ $°te L [ L LT uthuy 9wt Lt = U2 K0 L9 !t LY N A T T B LR B “i.
9%n LA T ‘oul ly 2= ‘uug [T Sl w e Site st
non di’= MOTTR n’e- ViYe vt u'¢ uht = w'no 2° e Pt ie gt e Wt L)
2%n tV o= t*eb ¢° 96" L= 121d 67wy 567 n= etml owtie (tte tetls ity¢ ecn
ien ien
ien LA ST 9°p6 n° fu'e- n°dl 9'ly yi6= L9 ¢ %4 (e [ I te-
6in ol L= ‘yut Yd'le 56t 4°r9 Wh D= wilo ¢°w Lite Setie (1 A
Lin 969 tool 29 = 4TH9 Py 6l 1= [T I e Lot he gty Qi
Sin in®dile= MUITRY l(°¢= ot CYSE T fal w1t [ erd S0
(913 Cvtul 40 kv3Idaia) (QT) Civgug 40 Ladin3al (BT R R AR B A S PR R Y frocii=se M
Gitre- Ine e IN- WER it - Wy RS
Wik Jine tn [} § > Wi uEre Lo % [ WL 1L ugr e I B v v Iie % >
(NOIT ) wv ) d1sii1va Livadload by 4))1Llnva Corvun v dtalisy [P SN Pl Te
(J34S) { tesenm)}/ (Jerpn) ) Laxzl) Lyse /o (orre (I
Inli AULIYY ALLALLIIV 4 ~TuTA IvadJb 94900 o lidallen DAL e s TP - “ i1
Pl S S R S AL I R

(panuiiuo)) *2-g alqe]




LA
v
LER}
4 L]
v
LA
LT
LI ]
duv
e
na
e
nny
r9
ung
"
9
ny 9
2% 9
Ut e
429
9
nes9
¢9
uew
919
319
LAR]
iy
919
du9
99
AR
vy
uue
LR
s
nesS
266
ves
L
g

159
uay
L LA
ung
nng
ars

(13s)
inlt

nyte-
Sy
NI
Sy e

ny 6=

AT 24
[ AR

587 9=

LA TS
7% "o

A

N g -
nyti-
L
e =
So " hn-
gul
16°
gnte
9"
nn-
[V RS
28"
-
ELAN
09"
vite=
oM l-
gnele
qiti-
e =
ot
e
30°¢ 1~
v i~
Luei-
Situe
I&* (=
LT

19%)
wiui

(

U103 ALIALL) IV 43n nETm

CRETY
8w (°
¢ vy
S n W"¢
Lt ¢Te¢
o6 27
Vg9 no g
L Y
9700 u°
§£°46 9°¢
8°sl mtud
5 b6
Lol §t ey
nte
6" 26
CAN Y
9 A
1°te °21
- Ty
tovt
Ivanl
Uihe
yin« in

(SFIST S 00 IS W]

n

P
2

w9l
[
2rel
N

fuud
‘oot
“oul

IRNEPEETD
9ue=
¥ ¥ >

(Yeon)/{vesns) }

14311499

cem
rem

‘e
wopte——-
oYo P
wide=
vet L=
eyl
LR AR T
So -
R

tau)

V2l

- LT &

|
|
|
[

R
0w

AN Lo Taws
e e

sl xaaanTI~I0 3r~r~rcr~a
g

<
I £ - X e T 23X U rLn~g
3~

Jut
LR
EONRY

L'y

VREY bty

"R SN

FREFLERE

4>

4301197
el aablny

=1l

(panuLjuo))

Py Tr-

ed

-, re

.

ER I T
nS

r -

PR
St e

e =
|-

|-

PEAETY
PEREES
ruie-
(&4
te =
5y 9=
Vrt n-
65
LIRS
uyTne

oy M.
Caua b

171 01

(RIS T

"¢-g9 9lqel

Caes

A

-

i

1

4.1 4

ol O

Y15 PA

4
"
N
b}

B-27




o3¢
Q9 ¢
n9e
93¢
v
LY
LAY
LAY
st
06¢
¥hy
any
LY}
¢ent
ong
vl
LAY
nt L
2% L
yidt
LR
i
nee
et
"1 43
dil
$iL
LAY
it
it
dul
4yl
nul
2vt
2]
vol9
LA
w9
nwd
Zdv
uu9
LY
w9
nLS
L9
0L

(21%)
Inli

SeT Y'eb Pt [STREY
LA 0°te U L ca.
2y 0TeL vree 48" -
LA nTGe 3P §y 7.
Gy 9Q°p n° [ e
ly §e el PR
Wit 6°96 uh [ £2°
66" vied U1 9"
56 ° 9°u9 1768 1° yre
CYR 2°ue w' ot "
et $°%6 9°n 1 oy "1
T Htwy G411 £y °1
"9 L°90 ¢°9  1° 6274
4% VoW 8 ul 2° g2t
Qv* $°hb 6°% fo”
69° ERE LA ) CE
297~ pTL6 9°¢ 1 vl
Lyt 36 n° [ ARS
CT 0"el 0 ¢ty G4t e
te - $°56 S0 on’e
iy 1”66 6° §n -
ve© 4 6o ¢° syt
Jd Y- VIR | ny e
L= | VA B A NyTa
Wy 'd- Sy w1} %"
Wyt le 0 e ¢ et
"eTe- 6°rL 1°6¢ A
le* 2= At06 2%¢e IS
69 %= toud rita
b2~ (e §t N CYA
YL 2769 «° an”
LUt LTes vt v
LA T N nhtee
Py o= oot ne'¢d=
ny "o ‘ol rht 0.
ol T -5 MRS “ne=
Il = fueld fnte-
LA -1 tuvl thig=
LA *yul nhtde
061~ ot $i°ce
ue L= pv| 470
(9,0 LI8LLl 90 4 4t [WNE
CF’I “+he=
YWoirl gene ir ¥ Yo (R
(N3 lmiaelG 4101 ~Fa
(§85en)/7(Qesin) )
BULYY S VLEALLD Y 44 A i

§°
|
Viel eTul 1oy
S BEUAS-RI R A7
v UL L7 en uten
Wiel ¢ tn
Uty ey
“uud
I 6%y r'uss
¢t o't b mw
| ¢Te 5T
| O "R A X
e [ 9Try
¢ "L 7
I ¥'s  uTny
¢ n‘y  nye
5° 17y J°re
L 9l LTSy
S $°0 54
2790 ¢l b u¢
nte STNG <%
STe ST
[T R N S
¢\ LoVl 1L
Tevd
$°¢ sTto
[N T Y
AR AR TS
LY 679
PR BETI N
v
L “'we
wle Z°Lnm
¥ ¢ LTio
Tud
"uvd
AT |
v
T
Cuut
MR
R
s +
I T U S T BT
{r= -
Lo on ]
TRPPRY VY PRU IS S|
[ ]
IEE RN I [N bt

o
~
te
L
wg "
ry
574
te”
40

wn
i
¥
Lw
ny
PN
rn
e
LS
e

LR

Ly
=1
e
Rl

{-
V-
[
-
-

|-
|
i -
¢-
=
|-
y-
|-
{-

le
V-
|-
V-
1=

o
he

re

9tey
STES
[

[

noo o

(panuiiuo)) rz-g 3lqe}

£
B

~e L O L

-

PN

]
I3
1

- s

THIS HFhac L.




9Ly ten. ‘out $L°= "6l o"ud IS PR A (1" GTe Lyt -
nid nU o= 666 17 ' - S ol Staw Sb°re PR R AT vl sy et -
2LR e —tygd B A T L O ) B PP U B,
Uil e O} - - - B 2 e e Tl Bk 252 B B BTN LT Ty - - B Lo S VO - Y L iete . 1
g9y g MRS s s e gt s i ety -t Y ——— — — ety P P A
99y nype- n'oe 1° Yot i= $°1¢ LWL e ne §Ten L0 cete YeTie et ive >
noy ry - *uul et e £T01 Lty 1¢t s 9w nt i wetl R b
198 089" ¢= ‘oul §i"e= ot b p= “uuld [T ye'i- . w
V09l o 3
¥oh - B
954 LD AT ‘oul ny*ee Toul “UTh- Tud fei- $o0 - .. C -
nSY - 4
264 Py o= ‘yut ne°d= Tuul RN R rnt - S FI N
(Y] uateL- *oul [ R “uui 6l n= Tt e ia [ . )
" - o
9ny . . W
nne LA T ‘oot yn°¢a= ‘uul Wy n= “uat PANTS [ -~ -
eng P e
uny C -
3% AR ‘out ne° = “uul Gy Ty Teul R AR -y - &
9y ¥ 9B - ‘vl uple et Hg“he “uuld stk Nt e “§ -
Nty -
d (4%} 8-
vy Q9= "uol AT “uol CYRR T vl £ = Yyt i- y -
(74] L= fouf ni*e= “uud in"n=- Suid 16°- [CRES ew
929 LIS tuul Ve le “uuid 51 Tse tuul 1y ie yotie “in
ney nge=- ‘oul ne"le ‘uul 98 7% “eul ty’ = §ST i c i
22w LA - “oul ne = ‘vul G% Ty oo IR ¢St >
uey neto- *oul no" 2= *eul SR Tt tsTn 1671 - o
gly Si°9e ‘oult I T cuul Yite- “yul Y5 i [T o
91y 6LtL- *o0l 1y "2 ‘uui 29°n- “out §é - § 7% -
] niy oLt toul 2¢ 2= *uult yr - “uut VAR RS Gt
¢y
Oty ng o= "uut e o= “uul 5t 5 cuvl g t- §5% - -
duy LA L ‘oul ne°ce VIR QY- ‘oul R 4" -
9uy -
Py -
oy -
] vue “
WOl ng
96 “rd
LIYA nYy= ‘ovl ng°2e ‘uud GY° ne OO [ - ]
ot no*b= ‘oul LE -2 ‘ol I “ud el § - i
vet I8 s= ‘oot gnte- “uvi [N Ll §9° 1= ¢Gt - ~t
vyl -
98l vy
LEY3 LA L ‘o0l Pe° 2 Tty Gy " &= AR IR [ el
L 1A Py
e ted
diL $1°G= *9ul ARt cotl MiTy~ RETRVET [N [N L
(307)  (Ivinl 40 th4daidd) Loty LAvInE 40 Lig)aidd) [P0 R S-S ATV N S R Y ] Gogpley o2
Yihe 9n= il e “ph- it RANES (/1= -
e lviut ueine 134 £ [ WLl vene ¢(n 1} $> Wi ouerc L ' §> BN PR ‘! y 5>
(numdIndnvla 43131104vd Csandiwoaole g1l (ST 1 U B DU B I B W R Coaerd ) R L
(13%) O (teen)/(92san) tew/ ) tyve /0y (jire) (RTINS
wli BULIY 3 ALIALLDIV44H avivy bedbJidadod o lbdaling N O T L R Srbrd o Al e T )
=l g4 eds;

(panutiuo)) "z-g alqel




o— v —— s :
G - A o Subiel T -
o usTe- 5°bb Vd" (= 1hLn 6T es wetr- ¢t g’y €t (WP Y s
nib 519« ‘yul LR R £0EY L9t DY R4 Jtub wt tite g tle 1ty L
2Le U6 y'we 274 2o 1= Tl wriy vo TN o°vt el ol "¢ [T R Sim
uis S1°9- VI 9% |= STuUY $TeY LY S e wtd Lit¢ gt l= (1% ¢ )
496 Uy "y G0 §° g (= n49e 94 ¢ (L. riel wtlc wite G tie Wl -
99 [ T4 1°¢gs 679 sy° = R N Y LA KRR YRR tete §5 e ot van
LAY 106" 0%6b6 U 96" 1= 6°uld Vs ne*h- S 9L 8T8 wi®¢ ye'tlie Wit LTS
296 54" 9= ‘oul YA T L7¥m 60y gl n- t°L0 L2 wi®e getle wite TN
U9 $0°6= a°de 2° 1} gyl 9Ll nedw W n- Y'9w ntey .t St (¢ L.,
LAY $0° 6= L'86 L7 18° = £l Loy Ly n= [ LN S el ¢ §cti= 2c¢°¢ [N
958 (O B ‘oul 20°¢- ‘ol 95" 5= Savl a2t e Nals A
LT LA L 366 2° Lto"i= L0l £°by G 5= TR VAT ¢e”d s = el ¢ re
(419 £0°6- L*bb §° 16" 1= 6wl U*ly 2o n= P B T uete [N AS TR FASN
'L 9y - ‘ool 16 (= 1twe 6° 1L 2y he SLy 80 ¢ete [ XY
dhe S L= ‘oot Lt - $°G%n $°ng ¢etn- “*to Y net¢ Cutle rety FEES
A CT AL ‘001 $L7 e goin 2wy ouTn= £796 L% rete §u'le tete “rs
nne SLH= 166 67 6L 1= S°we NTHL P9 ne ¥yl 27% ¢ g0 ¢ see §0°¢ e
ene $e°b= L*Ls £°¢ 06° |- 2°6 w'us 9y L 4'us 2o £e°¢ §5 e §cete 2rs
ore L= *00l tg" i L ne WYL 25 n- tTdd nogl ¢ e §0° e w2t [re
LAY L T B ‘vl yd "= funl ULt h- fuul vl Get 2 4.
9te [ A 6°66 [° [ WA $761 L uw CL A Vel w12 vy " e LYY -5t
LAY gL L= 966 ¢° 65" = W't d°9L SEpe LTLL 022 887 ¢ Syt e fee
2%6 L2°0l- ‘outl GG e el Wy h- fuod 15°¢ 15
0te LgTul- “out CY ST ‘ool 29°ne Tyl e tLte
e e -2 s e Sz s b2 tei6 178 8* 0 SeT- GquTtie o g
IO~ —— - — 2 GO o tiot—4tow b 1e ey £°¢ 6°f 9e 't [ N Al ]
n2e e 0°¥9 6°1¢ ° sitl ¢ 9°n 1789 1742 nyt- 1°6 ptile LTy vt eny 12°re w2 1= w&" 1} ircg
44 26" L°96 2°n 1° wh*i - n°s  £°%¢ (el 6l Iy 122 §°ul n*l Sn°h boTi= (9%~ Jb")  rrcyg
['T4Y (O 9°09 1%t 2° 5% ¢ 4 979 1Ll bted nite 92 p°wée S°UL9 DY nn*y IVThe PGTe  GeTL grty
LAY Y4 6766 1° 65° 1 N L I T ¥ A SR U= mT92 (°ud 17¢% w” CLAE VLR Y LY S B O }
9le Lol £°6¥ 9°01 |° 66° 1 [ £°% 8°4L y'nl gi°= 9% 1742 ntuL 0"} INTY LEThe 29t 02 Grty
rly 26" 998 g 1° pg*i e g0 9TdL S04l g¢®= 16 §%sl 2°nL 2”1 LTy boye $8°%«  Lp1 Grty
2l w0\ st nty 1 st éer 'S wHL ¢°si U= 1%y [SC T S A enE Ut~ fwte rotl wr'y
Ole (S 0A} 3°56 ¢°n et n° s 2°nt el G- 0%ul 9°ne e°ny 2% CLAR SR YRR S Y umTLorty
8l6 en°1 $TE6 $°9 n°t q° nYL sTnL 9yl /I T T O S IR SR 1S°y nS97g- v [ B R
Ve 6°Ls 1'¢en turi 5 L°¢ 4§69 (°¢2 99Ty wTHE 2715 9t 9pTh 0 DUTREes 1% le ernt o gnty
noe 9°nn 1°%g ¢2° ¥ [ "6 2719 utee 96T b1 sum 2TeG 1t NETE teTwe witle guoti GEtg
206 6°6b I’ §° 2°b LTiL gtae 25° 1= 021 1°n ¢°cd W'l Y bd"n= lgtPe " rety
GGe 0°YL 9°12 §° SU° T i ¢y 69 22 LLT= P2 279 9T 4t nrty [3°pa 1§ 0a 091 §r°y
CLY] n°9n 9°¢g LAR n 0°9 (21 vt [6°~ 9L 6°ng 9799 o°1 Lr'y e TEs (e woTl arty
968 126 2°¢ t* ue i er 179 9°9¢ 2wl §n°e 9°5  [°y¢ ST6W 1T br"y viTne ypte et wmtyg
1Y) 2'ny L' t° gt n° S nTdl L9 ent= (°6 o6'nl nTbv uy*i ot Y 2474 or'= w1 wry Y
264 6°¢n 6°95 §° LYl [ L7y 0°WL ¢°wyt £9°~ 1%2 §°¢¢ s°nL 1" ues T EPTme Fltle 11 08T 264
13 6°16 0°8 (L [ VUl 1TYw 912 AR EIRTA I RNTL A S €2ty dMte wGtie (gt ety X
eve i*n6 8°5 17 I6° ne Ut 469 b°4e 2d°* V6 g'bl 6 hd 0l ETREY ertie Gquti Rty CLR]
98¢ Lim gtey §° XAl 6°h  9°5L %6l eh’e 11§yl ning 2t 15y 16°= oty [ S e
neg n'66 9° 4581 ¢’% §°6L n°si 09"~ §°al (el w’ LLBEY (11 an® | grg rwd
[41'] 666 1° (AN PTL Ptue 172y 6E Tl SuY 9wy 1 be ¢ §9° 7= s " re'e Jwn
¥y ‘oul 24 °- 118 $°ded nthy 25 1= ntun vy 4" ta°d vetge dr = §5%2 L
8L L°06 ¢°6 w9 - 6"y ("ol nral 9¢ *2e- [N S I A ry ¢ 5= ptte rycy wiw
(907 (9401 40 IN3IDH39) (907 LIviul 40 1hidseya) (Yu ) Ulekul 4 1dd=dd) Cang Irve V3
0in=- 9= Uine yre ylhe Nne Vit G-
AviUL uine i 1 | 4 Iviul uer< iy ) $> VL)L Ulue L $ $> lul vl < (- § (%3

(OMIINIwY L0 4130 0nve Causdindavia 1)1V Condlbedvig 4101447 Cotadbedocie 410 0nca
$238) ( (fssw)/(Nwenn) ) tvnz i) (Lee y701) (BRI (3331
ELT ¥ qOEIv S ALIALILDIN438 Hvuvn Ivd1JL 49300 ~Nulldadixd AUBLTAL L9d g S PR T B S PP Y

=il g4 Saist,

(panutiuo)) *2-g aiqel




2801 bb"C= 1°in o°2S i9° L S Y A AT 9 " 'S u'co ("¢ retle L0t orty
['3-T'A lo" 1= 6°ny 1°%1 26° by Lol 6°1¢ 9p "= 94l winw 9° 1 ety Ll ie Gl wreg
QLOd £t6° {66 §£° XA} l’ LR T VA B T 2v"= 64 nTvl 6°nL 4} L0TY Pgtee yetle 600 fr0¢
L0t Sy - L°te §£°2 CARA L°n LG 9t 99" - 6°1¢ ¥ 9L ¢t vt 0% e wwtl yr oy
neLot in®= 2°6b ¢° nil L'y 949 vty vet- §°0¢ £ weL S°1 un'y Wi®l= &) grtg
2Lot G- £°86 (1 a4t 1°0 ¢ ud 8741 (%"= 964 el utt [N Y Clle we®l ¢n°g
0Lvl CLAR? 6°86 114 A [ 0’y 9°4L 2'sl L= 2°L S°0c¢ 1°iL 2°1 usTt  BLne Cyte oyl erTy
g9ul ve*l 2°06 8° 68t 2° 6°h UYL w'gl gr°*= t°'w 2°ol 2°1L ¢2°1 ¢t line (1%« getl 18"y
9901 £€° - STenr £76n 2 o L' ntel 6791 (g°= 5° £ 17¢ee et ry°y le*n= 6= 2p*l 24°¢
LA nic= 2°%6 2°n 9 oet $°¢ 66l L1 95°« €1 n"ii Ut9w §°i 19°8 by m= S0°1= gw"1  C©s°§
2901 N9l S°ne 5°% ot ¢ @'mg 1°¢2 Y- il u 9y 2°¢ LAY in®le 1271 wr'g
0904 g5~ BB ET11 &° [T 't 69t 278l 19°= @° L°9) puw 9% £9°8  Jbtme 1= wwtl ¢4
850t ne'= 0°6b 0° 1 gy *® L9 9°%L L76) LIS vtlE ¥ L9 m i ¢eny SI*t= nu*i eortg
9501 gl 2= 0°8gL 0°¢e e iy 2L L't ¥o "= 6°21 7% "¢ FAUNY §8° 1= 1G6°1 rrty
rSoi 6" 1= 56 S°vl o "¢ 9wl w°e? oV = gl Z°99 p*2 oy In®le §6°1  gr°%
ésul notd= 6°18 (°gl Ho " L’y 6°SL nt0e o™= L°rl w9 9° 1 [FLARY 02 1= 751 er't
0501 Le*é= 8'ng 2°51 fo° PTy 9°9L 1T 2y i- L°ni o wite L1 TR Letle et w28
gnoi g ui= *oo1l L= “001 2l o= cc— (44 °s’e
9nyi ni°h= ovl 1ie°= g ly 2°91 [ 1 RE-4d LA T- I wLte prt stte
71¢+|t4¢|*0||«|¢|¢¢4+fl:{+¢lr||,'fi¢«;m.¢+ Qo 2= 1”66 6 $9°2 LE°2- 21° 9%°2
e — -Gt -0} e o)‘l¢v|?|]|¢|.!v|mh¢|tm- 6L E" S 86 S €2 Hat4a 5@ I~ £3°2
onol £f 6= m 66 $° yu©2= 8'tl ¢°9y 1¢° 6= il 9 um [ §G k= §1°¢
9501t 2 T ‘001 1172« 6°nl 1°%@ LY AR T I*we 6" 12 ulte §6 = ulte
9801 6r° L= *oul 9L b= 1°95 6°¢n 0 he= 6°4b 1°¢ nite §e°= ni®?
LAY i9°21i= *ovul 91°2- “uot SY "5 “uut ele 2it¢
2s0l 6L L= 6°66 1° hy®l= L°f8 2£°99 Shne- 6°Gw 1°nf vi*e getls yite
orul $6°11- cout [N A 0ol 1L 5= ‘out S1°¢ R
teot 95 g~ *oul ny"i= (*ygn 6°1% S n= L8606 §°9 g17¢ QL= wlte
Q2ut Tge= ‘001 by” = 1762 6°u¢L 55 n=- ¥'ub 2% 91°Z §4% 1= Qe
el0l £L°6= S*Le §°2 ¥ 1= ¢l 0%68 01°9= S°%4G 4°np Lie £Q°% 1~ ¢1*?
9101 05° L= b°66 1° [P 6°th 1°99 12 n= tTub L% wl®e Qutl= wi®?
niol Uk L= 8766 ¢° L2 A R 2°9¢ ¥ tL (5°he ey 1%l R4 [ R I
2ivl L6~ 0°66 U ¥o " I= il V68 Ti°s=- ¥oys 2%yr PY 4 [ RIS
viol 6L L= 8°66 2° 98" | = N6t 9°n9 tn°n= EACT R ARE vite §2ti= 91°¢
goul ge - “oui " 2= tool 9n 5= ‘oul Lite Lite
uul 6L L= 666 |° 2e’ = 9°2% n°(y (n°h= S*wd S° 11 wite g1~ wi®2
noui 29°¢li= ‘uvot fy* = ‘uol Lo s= ‘oul Lite Lite
2001 g1~ ‘ugl elte~ “001 QL 5= ‘oul nl*¢ ri®e
0001 ng 6= 866 ¢° 6y 2= 1°nl 6%y 1276~ VT 6w iite §G i~ 112
866 S4%°9- *001 19° I~ 6 LY 128 6L %= S°Wo §° vi’c Gutis yie
960 [ -1 Lt £°¢ 4o 1= 1°41 6°dy uits- 2°%% g rr site §6° 1= H1t¢
noob Ig°2t= ‘o0t 9 2~ ‘UGt 1g°s= *vol e cite
266 18° L= ‘oot 9p° 1= 2°nt ¥°%9 Sy = S%¢n §°¢ uil*e §G% L= e
(173 n"uie ‘out SuTes MDA ngTo- “uul $i°e s1%e
LY giltL= ‘001 Gy e grer ¢°Ls gn°ne= 1°80 6"y (W q0° e
946 L8°01= ‘ot vl "oot 9% 4= O ni®e¢ rite
oo 61 1= ‘uoi Nyl ‘ugl nnty- "uul w1t stte
286 2Ltdl- ‘oot S1°2- *001 Sy o= caul $1°d s1°2 2un
096 LAt L'66 L7 Ly°d~ f°¢4 7949 ueToe= L°69 §°ut tite st uite e
gLe 1V 6= 9°66 n° Lo i~ wold 2°8¢ o n= e v tee ite LSRR L e EFEY
(907)  (vl0d du IN4Id43d) C931) CIviuL 4] (vda1dds (U ) Chetad s kadd13dd Cav fmge 13
0ir= 9ne Uihe 9n=~ vire= yte (AR ..
Aviul oLne Ln € > Tvlul vinc in § £> 19iai uit e ir 1 > Wil agne Y (Y
(NUHIINIWTIQ 3131440 d Counldlvtygld 41J11Hvg CouAdladnvt s 102kLaca Coradle (NN T
(238) { (teen)/(9uwvan) ) Lax/ 1) (SR XV (Y2 (IR
3WIL 401394 ALIALLD3T 938 BYUvy Ladidba4300 bl dbiny WELUAL i SH N FID2 SV B B R BV TS ERE

=11 4401y SHis L

(panuLjuo}) "¢-g alqel




o d——t4

it

iett
o
AN
991l
n9li
29t
il
8511
LA
LR R
25t
vl
gnil
9nil
LL AN}
ent|
onty
dge il
it
neil
2¢ 1t
0g bl
yeii
9211
neill
2ati
oel
gl
LAY
niil
il
oiti
801t
90481
noit
20t
aoit
goul
96Ul
noul
260 ¢
0601
9801
9801
LI

(23%)
EL 8

“9°0l=
L9°6=
L RV T
an-tie
fL 6
QY Y=
19°L=
$8 6"
6L L=
nt o=
tLTe-
V9°G-
6l L=
In L=
£L°8-
[ -1
£0° 6=
lg°6-
5%°9-
$9° 0=
VS L~
$8°01-
L9745~
tE° 6=
28° 6=
Ve -
DL
0g°S=
2Lt
20°01=
Gi12i=-
2§ 6=
L2 6=
6L L=
19°11=
09°9=
vg L=
gnol-
08" L~
[Tl T
hnTg=-
ve =
9f° 1=
9p°§=
92°2-

(ouM)
Ivi0l

(

YR
4 g
ocf+lll¢*lm0lil|\[i{¢¢«»
ot b= -
i — vé' ¢t~

O T R pe—T—r g 5 r - -

AN LG i GRS S S S [
-t e P e e Y- - Vel - --dntde - - 67be
g e g e B -t —— T e

- e 42T HTe — o pd e - NTpew”
- - B R e —- = "Byt - RE T4 - -
- - “.cc. e TRt GE - te = nto
“uut (o= Tuud 1¢”s=
‘uol 9 1= {"¢y 6wl T £ 108
‘out fud- “uul €9
‘oult wu = oul 99° 4=
1°66 &° 96° i= S0l Sten LU 5. n°¢s
‘oul Wt l= 2L wteéy by’ n= 255
*not no ie $°2% Lty 55 n= vl
2°06 ¥° vyté- 91l ntwue £i°s 26y
L*6b §° Uyl 17l 6%y enthne yud
L°bb §° Gutad= AR R ENTANY] ‘o= §Yy
266 o° ny-d= 9°21L noyv nl G- 319
‘yul 94 (= GTeL Gtee CLAR S roo
‘00t ¢o - 1°in p°uws onne 1°ne
uol nh*l= 1°2% £°¢9 nsg n= AL
neb6 9° oy ° 1= BNt 2°69 L9°n= 9°Cy
166 6° ly=2=~ U2l Uww 4 CAAY
2°wb w'l [T R 66l 1°uy tg°n= [ SRR
L'ne §£°% 26" = 9°6 n°0b 96 n- 9cun
‘nof 19" 1= 6°59 i°nf{ [ $°Le
n*66 9° Qu 2= n°¢d 9°9; fo°ne 6°%¢
00 9L i 9°¢n n°9g Sd"n= 9° i
‘uol 2u°éd= ‘vl 1E° 5"
Qo gptle- L1790 $°ne bt E- 26
L°Le §°¢ 66" i~ p* il 9t gy 60" 5= vsS
n’S6 9° 0 f° - 4°L ¢°¢e 26 n=- v 9t
o0l 94" i= LAY A Y) Ny n= L wv
n*6b 9° 19° 1= 6%l 1794 LI L6y
‘vol vt l= (i 6°Wl gl e= s oh
‘vl 10°¢2= *ovul 257 he
oot o 1= oot LIV T
VRS 2i é= ‘oul WL YS-
2°t6 g°¢ 96° 1 PVl 9%6y G b= yt iy
6°Gy 1°nl CEARE £°8 (T1s Ly n= (AR BY
9'66 2° gL 0= nee 9°uL nn ne= AR
uul lo*d= “oul Ln°G=
‘udd i6° 4= <Lt 929 $o°t- wle
G'eb §° §9° 1= 951 2% nyg by = [
*uol FEA ot 96 0=
£°66 L7 28t i= gL J°P» YL - 671y
‘eul Gg2° £°0mL 1762 LEAERS § we
vt 6% ° 1°we o°id Sy b= LA TR
*uul 28" 9°G¢ s 9% ° [T R I
£°G6 L°P G [RE T AT BT A ¥ lu®i= 9% oTWw 9T
116 69" en’ 67 WLl $°ue 557 1= L°w ¢tue 9t
oy AUl Ln” nTy Nty ¢vse LA L SRRV
(IvI0ul 4u 113J)8da) () LIvatil 40 Iw40d4u) QU ) (I7d0L 90 Lad)ady)
Uine Qgp=- Uih= Qne oin= Yne
QLn< in |3 £> 1WiUl uin< Ly H §> Tvdal uene« er 1 § >
[CRERIEP I ARV RN F ] Caundlvenlu 410l 1ava Coimddadovd 1hia=re
(gesn)/(Ys¥nn) ) Cawz i) (ys®/u)

MOHLIW 4 ALTALLD V938 HvQUn vdtol a4 by e AU I TR D IR B S

c=ll 44 Seanls

(panuiiuo)) "zZ-g alqe]

4l
$1°¢
Ll

ee¢

wire

[ )

SAeT - it et
vefie  ———ri'e et
Yutte fotim e - wwit

oognte o Tyttt
- ot wrte —— et
(XY et
GLt- Wt SRR
e wull
Jite RERN
§5°1= L1te retd
§8° = %2 et
$G% e gite vetl
16%1= 212 wQ Il
§e e (0t ? “qtt
1671 et 2 ratt
£9 0= pute cail
§G° = 6 2 R A
§eti= ¢ wr il
§5°% e C© ¢ Qar i
ta'e it et
§nl= 6t érit
§¢ 1= vte BB
st le wl'e EA NS
§2%1= Gu'? “y 1
§2°% 1= (0o LA
$2°1e w2 2y 11
t1°e vell
fetl= L2 volt
£§6° 1= gl°2 CTE N
tatle (1% rei
$9%1= site el
¢S 1= 222 vt
fetl= ¥lc¢ CRRN
swi*e CRR Y
tice riil
s1°2 21t
§5"1= 1°¢ RN
§5° 1= wt*? acit
§etil=  2%2 vt
~1*e Lol I ¥
§° 1= 12%¢ it
§8i= rete INRN
w§*e we ll
$4% 1= wate
qe* S1°%%
e * (X 1
ret (A N1
ge’i= 18°1 9n°g
Lutem 01 we®s el
fe° ev® $¢°¢ LI
[ REL AN
Ufite Nt -
ir ] s>

2l de sl 4N mp
tJl/e) {13

L N s

B-32




. e MR~ PR —— —

- - - . - RO - ~ M, S0k SRS - e B A i
- o v Tl e LT Al TR T e e

(LYY ng*Qe- ceed gV - T T cuThe LY VA Lite LR R cmed
geel 69°9= ‘uvl qntle 2769 w'ut LY rTLe 9t ¢ “i¢ Gete ite el
9t Gy Qe ‘pul §9° 1= LY 1Cee Su“hne Voaw 510 uie f°0= "¢ S 20
LYY 4s ne 6= *uul rL - ool [ A St ol ¢ 102 41
2121 niL*Qe RETEVEY tnt e L85 Y'un RS T 656 I°e 6" G . i s 1%e 2471
0Ll b6 6"~ toul Q9° |- Tuul LY LA *uul ¢ed ¢ et e FA
892t 226~ 8 9L 2°re 99T |- S L°re §9°n= vl 2y ol’¢ fetie eic LR
W 66" g ["ve 676 (" t= vl UThy t9°re oin 7wy "4 §é 4= 22 WeP
LA 8nt L= L°be §° ULt i 9*ny h*49 0l ne LTle 0wl te°¢e fe’s  [cté LEEA
2921 56 ule ‘vl v’ e “uui Le"n= “uvl 9% "¢ e ¢v2y
09214 LARR-TS T §itl= LAE-L AR AT ud L= 5w §°F (5°¢ 5.t 8t w2
@521 ent L= 2'6b ¥ ly* = viul btue Co°y= 878y ¢°9p (v°e 16 (w"? SYaE =
9521 £¢ . 35 &b e —— ——~ "y [ T U 43 Y £t X AR 16°p- 81°1~ 228 B LA
nsei tE° - STny §°S FY uTe 9t9L utee L. LR SR R | 9y 2rtle ot s 1Ly
2%l £9°- L6 2° e Y- | ¢ 6719 94§ PYEE L AR ST SRV S AW A vEt lena 212 net [ 25e1
0%214 29°= 1°26 9°¢ ¢° RN 3 6° 1 vl 62 £C°1= 6°¢ w6 LHTng 2°¢ uh®g  je'me cele Gl ety LSt
gnet 25° $°6S 8"un (° suT 1 [ 0°Y  §°yd 9762 99°e  9g  ¢°9L ¥wSs 571 ¥PL 858 ne 21°%1e 1L wrty rrel
9nei £9° ST IS CAR ¢ Lp mtye ete l9*e n'yw 0"l 2%¢L S°1 vstt  Bd°e= sLfle 26°1 ket ored
nnei 60" 1= 1°9 6% LT (¢ LTeL 9°e 1= Ll 0ty ' 1s°¢ vl 1= U1 N rred

\ endi 09° S°606 §° [ rity [ L'¢ 974 912 2L LTr ntyl 2 %y 91 19°8 I ra [e"le g1 15"¢ 2t o
onel Slte QL6 92 2° Ny [ LASY 151 ntg? cuTie ¥"s LS LTyl 6" Lty bY're Z2rtle 6§} PR 1 L
g4l 06° 1= 2°ts A9 ue” {°¢ B8 iL nTge Y PPel 1769 4 A t9tle pl°1 L ntg et !

g 9tat LLl- 'Ly 2°2 e L'¢ 664 1°we 127 1= $*ml ¢try 2°2 uny le®la G2°0 1 m%¢ 9¢ 2!
rgei Si*= l*ge 974 ¢° 6u°1 3 Ve 1L oLty ? tly"> §£°¢ "6 ¢"9w 0°¢ §P8 butre (rfle WQT1 Getg ~y 21
a2l 6y 1= 6us 16 0¢" 1 6‘¢ (*uL m1e LR L2y 9°%e "1 [ Quil= Q¢ 15 2% 2
0gel tit= 9°p9 6762 S° ne* i [T ¥7¢  £°9L 6°1¢ 29°« [ 2°q1 S°ie £°f 6P"¢  I9°re Q1% 1%L wrty XS
wéet in°= 4°6S (“6% 0°1 oyl 9%y mtyl u'ed 5= (° 2°91 271y u°1 £97% l6'ne Qe (11 24°¢ eedl
92¢1 49 = 2 iy w wl ge° 1 1"y wtiL 10l g9 - P2l 99w &1 LLAS Y Wotle gt [l e}
nééi 62’ i= 8 by <701\ tecy 27y 2Ll STel LS - Q%21 674y n*l CLAAY [ 7 T edt
2221 £5°= 16l $°61 n°l il Q'nm GTel 612 §6°= 1L° utel 9wy 21 €9’ loTre fute 60"l 15 ‘et 8
0eet Oh*e 2736 8° 4 unty 2% 9%l ey (8- 6°22 v 1°1 [SEY YRR R T A le?t

“ giet 1§ = L°%L ¥°%2 9° [ TH [T nT¢ 11w 579 g6°= W'l 16l 1"Qw u°l 6"t ib're (el Gr*l  gt¢'§ w1721
9121 a9 1= V9% 0°n LN LA A Y LA 6%y L Wy n¢ LY et te rQ%y 2mt¢ a2t
niei thoi= L*2b §°1L 5Lt STy 9ty 6722 §L°- rrel £Cy 9" Nty LT le Q9T Nty ri2t
etét [ $°GL 1°¢(9 o° 98"t [ 1teL Ltid on°= gL 66l LTL9 v (RN [ re wi~ »o°1 168 2L21
Ql2i ne* 0°29 ¢ Ll 2° LLA ¢’ gt 1°9¢ u'wl 9¢°= S°¢ £°62 1°ug 11 et JuTne Qrte rgtd 165°¢ YA
vuel 6471 noe6 9° 25\ L WS utnl vl 28 = v gl P*2¢ 9wS b° 9% ULy pu'~ P61 (4% w21
9021 96" 1"n9 £°5g% 2° inti [ LA A7 Y §8°~ mte §£°6¢ 2L 1T 9% Ut rne 9%« Gl g8ty ERA
nuel 1 5V 298 9°¢1 2° 110 [ n'w 9tnl §°9) §9t= n°2 718 59 071 In*s U9°ne 2wt~ artl ey 21
2vél 86° 66 1°¢2 19° L §Vl n*29 9°y¢ 16"= n°51 £yt n°gr 0°1 gl 't uPre 2ntle y(° LT el
ouet 2¢°= t°ne 9°5¢ ¢° 25" [ wi¢l 129 67n2 20l= 172 9%°64 9°L% d° 6l 16°me FG1- Q9" [ LA
8611 25"~ 994 n°t2 Y [ A SR RVANT ] In®l= <9 o°6S 1°1¢ 9”1 1¢°% I6°re 29°{a In* R ontl
Yol 98- n"6y 9° te” Wt oLte9 Ltye lo°= 99y 6°19 S CATRY 52° 1= o [ Ge !
notl gL i= 5°68 G Ul U 6%t 9°nL 9 (e o= P9t ¢y 9° ¢ [ SR8 tdte 2r°t ercyg retl
2ot 1766 &° 1N 1T 16l 9791 Ly° - Ltle et 1 (R tyfle gr°i tg°s entt

3 o061 ngtl= ‘vt fo°= S 19 1i°¢= “vol bu°¢e Qy°ie= e(*2 fretl
ge it QU= ‘o "= $°%6 L 02" ‘oud (A4 vl - Crte wul
9911 60°2= *00% 99° = ViPe 22 L't f6° 1~ (60 §° 2ie Lhtle g2t 2102 Qv e
LARNS g2t~ *Qol LL = g 5n 2 ng 0ety= ¢ 'uo I Lot ryt§- iete cwll
2l ve'L- “oul g = ‘o0t 66"t~ Tuui fo°- [ ewlt

(907}  (v10L 30 1%32u3d) (907)  LIvLiUL 40 IN4Ddd3g) (oud) LILUL 40U dndINda) Comtloesu)
glne Qqne ULPe Gh= viv=  Gha (AL ars
viDl Ogn<« Ln £ 5> Wilul uLins Lh H §> TviUL uire in t §> 1Thor Ul e & § §>
(NOHITw)IwWe (G 31118V (NOBIIwiavl0 3VD1LHYd Coiooladavly st0linva Coundimdewly 4131ineA

(J38) C (Essn)/(9vsnn) ) (an/t) (ysvn/9) 1)Irm) (BRI

3 LD Y 4ULIV4 ALTATL337448 wvGen 18313144300 N0T2Debax) SUTLo™l e 40500 S50 Sl m i) kdan Il

=11l 4490 p S5 ]
1 (panutjuo)) -z-9 3(qge]




e i —— el L T T e

s W Sy [P —

B . . . . . 6
sotl wLoLe 660 | nL e 1°ts 6799 urn= Ntyg Pt e¢ "¢ S tu= et ? T -
o b——GE e e — g te g —ar s ST 457G — oc¢ e oA witie ce'r §ry
lotl L9° 0= cuul By l= ‘oot 1275~ VR 1c¢ 1e*? R
[T 62 6= L°68 t°ui [ AR T 8'L 2°'2b6 le"ne L9y 4 rw 1e”? §8% 1= (ete Lt
(8et [ -1 0°le 0°o 1d° 1= n'L 972 2b°n= S°9y » 19 ne "¢ §6 (= w2 (=8
Y19 ngole ‘oul ng°le= o0l 015 *uvl tete IR Gey l

3 T LM “uul hy = MR LuTS- ‘uut 1e¢ (242 vefl
339 CL ANV B ‘vut by i~ ‘ool 1é°9= REUVEY 10 ¢ Lct¢ iwl
Y5 X 612l *uul uy°*e- ‘ool 29 G- ‘oul ned ¢ $2%¢ sebl
LLsl LUl fuul 64"l ‘oul S1°45- vl Y- Get 2 1181
Y34 ) 6l°0t= uol ey i~ coul [ Y- ‘out “l'e Cradd Geit
geel (£°ti= ‘vl 96° 1= ‘uul hntGe *uul we'e “é'e YRR
el oY’ G- *out nLt = L*en 6°9S 6y n= LS50 £°n 53¢ ¢ §6° e Ge°¢ tigt
69% 1l G9°01= *uul vd (- cuot i1°6= ‘vul 1 ¢ §e°¢ sy 1
sl Lrtol- T e i= *00! YuTS- ‘ol AR wi'c tey
vegl ol L= ‘oul CT AR T 6 Nt 1°%9 yn°he e"ue 1o 54 ¢ [ I ] R
ane Sg 9= ‘ovl nLti= §°enm n° LS gu°n= n°to 9°9 [ §9* 1~ 2 wty
ane i £i°g9- ‘oul ¢G5 - 9 éL ¢°4L2 §9°¢= vbo vl 9i°e et é R
nngl L 6~ n*Le 9°¢2 He'le il viod 6U"5"- I°ny ntyn EARN4 §et - é rrit
ansi {8 L= 0ol 2o 1= n°i§ 9789 S5 - 2°le v Si°¢ §8t e ¢ 2rg s
ongl 6l L= *oul Vo l= uteL 019 eh n= W'do 2°¢ ni*¢ §et - é cred
AR 58 %9~ ‘o0t on°i= e nL §°%e 95 %~ STee $° 1 g1°¢ CY RS 2 we il
tel £0° 6 5°66 S° S6° i~ g vl 2°64 26°n= e ne wtee ni°e §2° 4= é ETE
negl 26 $*%0 S°P So'l= £l Lt6v 2VT%= LA LAY 2ite §G° 1= é reR
25gt S8 9= "0 9L i 2'on y ng wo = Lt°re §£°5 e G i 2 25t
0tid 9y°g= ‘o001 1¢°2= 4°s¢f ¢°n9 Ny’ ne- 1°io o9 L.e St é tEl
vl [ X'ARS MUTIRS i ¢ ‘ool 95 5 ol ('S I P
928l enti~ *oul - 2°1s wen gene L°96 1% (e gt - 0 Gt =
nesgl 8L L= VICA Sg”l= n°¢n 979§ gn n- Tne W'y e [ £ 2 rEsy 7
2211 wL'l- fould ng’le 0*en 0789 ann- L°le §°y oute Gt tle ety 2o¢t [ea)]
0t SR 9= ‘o0t Gl = LS %60 LO" "= ntee 9'¢ Lite §2%1= 11°%¢ AEA Y
gitl gL L= 666 |° LLi= §°St 6°n9 6t~ L se L0 ule SLti= vite -l
CAS ) L6~ n'es 9° Ly 2= 9°¢!l n*9y 6175~ 2°d¥9 gl X4 §G 1 o2 alg
nigt S8 9= ‘oul SLi= Ut tes Lo°n- 610 v CIARY §G 1= w "¢ g
2itel Sq°9- ‘o001 PR T §°9% L°¢h Lvn- LTis 12 wu'e Setl= w2 21y
olg! 9L 9= *out 6G 1= 929 n Lt ny’Le nous 9 tite fete qM%¢ cig
9otl ug L= 166 £° 24 1= 0782 uSs¢e PLAS A wTwd 2712 vite §Ltle i yt¢ wosl
90¢d 65° 5= ‘oot enti= £°89 [°9t LA AN 84 1t 6°2 ¢ite [ R T A Sl Serd
nogl LLt= 266 2° L= 5%dn §°1LS Sy on- § ww L1 Vite fe°= LL%e LRLE
20% ¢ fL°6- £°L6 L°¢ 2o = L6 1 Us futa- 27LT LTy nite §5% = r12 2uvl
vogt vg° 9= *001 £9° (- v eSS 2°un Pe L= $°Le ("2 wit¢ get=-  S1°¢ Jof
gedl Si°t- 6°66 1° (9° 1= LoPh £°6% 12°n= 2°6d wlul PLENY Sit= G172 wndl
9621 ng*9- *o00l SLi= 6°94 1°¢n Luhe L°Lte §£°¢ 21t ¢ Getl= ¢l*2 el
rs2! 9L l= ‘oul ny* (= n°en 9°19 gn°ne 0'ne 0°Q nit¢ Gutie mite “nol
262! g li= ‘out Vi~ “uud 64°5- ‘uul (AN cl*e ‘e dl
0621 09" 9= ‘ool gL 1= N9 9'Lg go L~ 9°ye n°l 1 g2t 1i°e el
98t QY 9 ‘oul 69° 1= 1°nn 6°%% qu°hn=- ¢°ne 'S nic¢ §ctie nite Wt
992! S8 8- 1°L6 67¢ (9" l= 6°S¢ 2°n¢ el ne nuL 96l qie Sutl= s1t¢ dn?l
ngel [ B2 L°9b6 §£°1 56° 1= P°ul 9°bw gU 9= 78S I°un L1°e 19°%1= ¢i°¢ redi
29l UGt L= Tout 69 |- $ 9 %89 §2°n= Ylwd Pl Lite §0° = ¢ite duel

(9507) (w10l 4U L3d834d) (907)  LIVLUL 40 IN3D83d) (90 1) Qlvl:itl 4y IN3IIH3g) tradIogd, M)
Gih= Gie vin=  Gn= vip= Nne vit- e
IviUl 0in< Ln t > Ivivl vince in £ 2> Avlul vire Lr L §> wict ulre " 1! >
(NO¥DINIWY10 331 18vd (vUadIm)wvia 3V31LHvd (vondin)awvla t1ilinve Carslelwele 3320 imen
(J3%) ( (Esen)/(9%vaw) ) (rn/zl) (Sevssy) t31rm) 3148)
nll ¥OLIvd ALIALLD3V334 dvdva 189310144300 nNubbontlxd WLV ved 1)) S8 Wl 43Nt mden inly

=Ll 440 SHAS |

(panuiauo)) "2-g alqey




Sant olL"Le 6°66 \° Se - niny v'eY yh ne viie ute
tenl [T 1'66 &° S6° 1= £eul Ltew 215 1wy a0
teni fE°L" 665 1° §9° 1. Vier 0725 Lutn- ¥ ie 'y
ounl (TArSd 9°66 n° WLt e (e vt PLAN 9L ntee
Ltent 94" 9e ‘ol U9 e L°9% L'nn LTSRS viib ut%
senl LIS T §°66 2° 6b = 1) w'uy vito- ¥oiv 2°¢¢%
twnl S 9~ *oat £5° 1. ¥ %0 2°ng nLtg- P9e 9°¢
toni 99 (= *ovl £2°- Bty 9°91 fUTe- ¢°bo w°
oint 95 ne ‘ot 2" = 1749 ¢°nt (L 8 vy 9°¢
tint vEtne ‘001 29" = ¥ LS eten 95°¢= ©*490 1°%
Sunt e t9p4 Tt ¢t #tne 16" 4= 6+ o0Tgp 1Y
Ll ethe———— — Sygd et ¢ty —124 11%¢e o'bT 2L
iirl g9t frog———f'— L S St S 31 90ie 279 w0 vTie W
591 L4 % v'9S 6°tn |°* hy* . £y wtuL 9°¢2 ld"= &6°p 6L ("wy 0°1
L9ni e 998 71 $9° 9" n°m omTRL 91 EU e 997G 91 dTe9 0t
(LT £9° £°68 L0l ut- pTE 1741 gwg 9°yn 18 1~ 67wl 9°mp gL 11
£9n1 £5° ool 2°02 $9° LY 9L 9'Ls i°ng Lo= 1%L £°¢n e¢n n°
{901 gnct 996 "L oL’ 6°1 979 (729 w4 2L°= 2°nmi o°l1¢ ULy B°
esrt e's Q9" £°f S°w  67[S £°0¢ £°¢n b Ut 1°%e (°
Lsnl sl Se L1 v ulb 1718 1°0% 2i1= §°¢¢ 9°gn ¢2°1¢ 4°
sSni £°nl ot wo* nY 6%l v'lS 6°t% §971= 9%y ¥'PE 0TG% 9%
gsel 5°S6 &' 2% " P°t 1°55 G*inp 85 1= ¥'el (L 672
ianl 9° LM L’ 87y 1°99 L2 10°1= 6§61 961 9y £°1
(LI nenl 2° L [ nTL w19 6°N¢2 re°= §£°§ 2°lt 2°¢v ¢
itoni £°11 -2 9° 1741 1°ws 2 us (r e 9Tyl nter oTBL ("}
Snni €L o qg - ¢l 07¢  1°eS 9%t Q0°¢~ v°g2 n" 14 9719 Wy
gnnt 2 Si°= L iTe 1teS 4TS S671= 2°2% 66 874G 1°¢
loni L°68 §£°0) ny* 8°¢ 9°L9 L°82 L3 AR v'Sl 0 tw u'?
bini “oo0t bu® "R B S A 1 UL - 1°99 ¢t 971
ey 91 bt "’ 6°¢ 9°%9 1°¢¢ LR L RVAL A A I A L A
Stmi 1°n 2° (Y [ L*t 6791 1°61 66" 67§ Sl 96y 1°}
3L £°m2 L°S¢ L 0°4 &'nL 1°m2 AN Ly PTne bt
teni 6 1 UL 8T s7¢ 6719 1°e2 nETHe £°%1 $°00 §°ny £
olni 9766 2° (R #° L°n9 St (n° - 1°0m 2°ws L1
Lteni L°66 §° on° S°r 1799 2°we vE = 2°ut w9 ¢}
Sént L°ns %0 19 0Te 2°nl b°%2 e 1= S'L ¥ yo §°
£2n1 tyre- 1799 6°¢1 TN tle (TEL 9tee 2utis ¥ Il 5Ty g° 1
Ient 68°= 2°06 N6 B° N [ ¢ §°%L b 66°= (¢ B°%1 Pluw w'l
6int LY L Gty 62 £0° TP 9TIL ntne 90 = Vo12 0%LL o0
Lini i~ £°26 G°L ¢2° ie” 34 #°r 9°1L 9'ne gy = ("2 <ol £°9L 471
Sint 9g - n°s9 6°ti (° 1ot 0y 6L b°ge §¥ = m°1  (°nl 172w W'l
tini LY 6766 1° it §° 9y 1oL 012 o9 = 1%l (21 widL p°}
ting 9g° = 1°ng (°G1 g° 2ot 8 STl w12 eute  £°1  GTel 9TLL 57
suni t1°2- 898 2% ne* ¢€°¢ 9°nL 2% 2u° (= YUl toLw 172
Loni 05°2- §°60% (i he* nTL 9°9L "1 10°i= £°9 w'le !
Soni [ 2°u9y g'ot eu°~ ' S w9 Lo0f 2uT¢~ ¥'n UuTfe 2°¢
i0p1 Su° 8'6b 1° e §°9 utebs @Gt o= 9°6nm y'wr 1°¢
toni mnce L°89 €°6% &° Wyl R°% nTe9 (g2 vete 1T 3012 275 @t
6okl L5° 1= £°66 L°" vo'l CRESEVAS WRNCRE T4 re’= w'el viGw 2°¢
Logl 98 §- 0*Ls p°gn 68" BT 81 ttw2 $£9° vl w bg P2
(907)  (Wv10L 40 L43)daid) (9u) Clgied 90 1'e3dada) (D01 (WLl 9 Lvd)149)
GLh= 9ne Uilhe NYhe Jire She
IvLUL OLne Ln H [ %4 T7iuLl uePe Lr t '3 vl il uine Ln 13 $>
(NUMDIWIAYIQ 3311804 Ceunstnl, ViU 41011uvg Cavmdindavic 410l14vg
tJ3%) ( (Lossn)/(9senn) ) tan/1) (yesn/y)
ELTYY 401Ivd ALLALLDIV48 svuvn L1 Jb 34300 by i FTIFOEE VT b ITEN BENOR N

=Ll 44100 5H 451

(panutjuo)y) -"z-g aiqe}

retd
LY
ne°e
tet¢e
se e
ET- 4
A B4
ret e
649 ¢
we'e
vy e

si%t
28t
o’y
wo 'y
[}
CIREY
té’s

~ £ 30
n—0oc
)
o

~a 20
L La A
PN

.

£
[}

© N
-
P

o~
a o~
.

2 aI LA & ~NO T-a
TI AT I AR
L S O R

NN
-
. e

L Nl L VL U W N

cn

-
'
-

a
El
-

6i’y

vl
SRR}
Send
§5° 1= i ¢ tenl
Q1° et Tee |-
LR [N e
2 T I
TS ¥- 2r” er'? e < -
$1°2- Ly e w o, -
le*n= 20T~ te° LR TR T
gnre rrtle e I i LA
o re wi®l= g4° PR LA
Jure ee'le ¢1° wots Sem
uere ivtla pQ* 28 gent
"LT8= wrtle yut Gt tenl
Pett= (Y le yu° 2ty esni
2itre pp’le or° [ (STl
Io°ne |0%2a ;0" ret? sent
$1%2- ¢y ity LA
untee yrtle oyt (2°% tert
gn°he 14°le wut [ YAl el
bd“h= GUCe (7° tet? (nrl
1o°re LG%§a o'« n¢*? snnt
ou'ne ry*2e 22° I gret
LY {ref [
FAREY egnt &
dy°ne ri®2e §e° ec*s ynl 6 nW
on'r= r&*le O} /6 (XL
12°2= we’ vt s IR
inTre (6%l wp' LT tg=1
Sy'd= 1s° ety ~ent
evtie LTl retg X4l
cetle 2171 e WInl
CERR TS Tl VR A $ent
[6°re érfla wut®l  wr°g iont
gt le wrtt grtys ni=t
by re 1§ rrtL Grcg (et
Io®na g8 la (C*1  gr*¢ (ST
¥l Pe G la 8L arty gint
lo"n= ¢1%te 2671 en°y¢ (SR
erle 2671 wr°y Aol
Q9% i~ 65% 1 1g°g .l
ClE= wWe® ity qret
nG e 22°1 ¢or°g gt
1o"h= 121+ 66°1  ar°g et
wi'le (671 yr°g el
rvtée ¢l el (ngl
(ami ]
Ldre Ine
RFEX? im % ¢
Coimdintarly $Vljeve
{ddrwe)
JLETALAY ) Reea




jlllll.[‘lilln).l.!‘w!x,r! T . T RS P SR - A AR ol Tactindiptins S S Tl RS i .. conede A

= TR ettt b S Em i
-
t
9ty s @ @ —- un' e —— ¢ -y ipn arcte o6 £ b9 wa e et = et - .-
Vb gty s R g B e~ —}2hg- g ey 7702- 619 ST 9 ve sr - 1, et e
OV — uc.l;i R L it SN T A S 2 1 (R o»Z £°TL € AR e o Ly [
1 Wt — - di!;iliJ? R R L AR 2 6774 oF TThe et Y 6t z- 1,0, NEEY - ot
PV g B - - “ul Rt b S s 2 San 2 4 55° 1= "I BTIS 0% [P [T N ...
UH—Rg e —— ———— - —PQBF - RGeSl LE¢= ThE VN8 Lt dnte 2€ 1.y ¢ e » - .1
0091 [ Y- §£°¢y Lot in®le o'¢ 1'¢n S8 n- 5l 2°ny ént? [y .- st Lt .
8651 L L= 1°86 6714 wo'- L°n 1t se fu“ne LTy ("e® =" R S PR
9651 nLit- ‘o0l i STAY 476 ¢6° - (e £°% ¢y M Ty T
n6S ‘o0l s 1°2v o4t wht - L7560 £°0 1% [ tess
2644 1"06 ¢°¢ 071 LA UTY 8L uTne e €70 £°€1 (°vd (" (hty dotme s1tle 20t =% ca
[T ¥ 9°¢q (91 ¢° ¢ul 150 uTne ytid fe"= ¢°1 1oL 57 wr "y (o ce setle ¢4 PR o a
LAY §°Sy S°ri T 9"¢ Qi1 &°42 uti= 6°Gy v°¢ nety ssTle Sl vty PR
941 0°L8 (¢l ¢° L0 Ve LS 0°b9 ¢°ne 6%” 3 VB9 31 CLEAY ViTre et ie gt MY ER
k nYSt WG9 0°hl §° P L AT FYRPLY Y wi'e | 6"l ot N P B N .ot
2861 9766 n° YN 1 [ S A I Tl ¥4 fw'= IS WA nrty gn” e T ety -t Ot
0esi 0°66 0°¢ 06" £ £°9 £%4v 1Tyt L= 9 ¢y 91 LS SRR R ietle oot oty [N -
8L 9°68 t 01 §° ne i [ 't o' lL W§e s = “TqL ¢t [ N e Y R ) PO ¢ T
LSk L*LY L°19 9° £t 7y ITmL 170 nyte viuL 21 NtE Qe 2. Qe Ty w5l (%
nLsSt Sy p°11 t° m i ¢ Uty mTlg pree vs* S $799 %1 IS%L ditme (ete (N7 sty oal T
2Lst 5T66 §° w8 ? et utew ot 06°= Lton 9%y eNTh PEtre Lete omti 30ty s .
0LS1 5°% t°% cm i éar [ S A VA R X 0L G'e¢ 6 s 1% L S A A TS S S | I -
8951 a°eL gt9e 1 [ 1 9L 9°2L nTed f¢e @'y ('t 76w bt R Y R I R L R sest .
9951 9°LL h ed ma | n* e’w L wv e $¢° 9L STLY tten 1t RS YLTEm svte LGt ety ~ss51
LAY Ss° 9°¢LL §1°¢2 ¢° .} [ 9L L9 yord (3% Y Poee ST §°1 $5°8 UL TPe wwtae N, guty [V
e9s | vs* n°G6 S'h 1° ma i e PR TR 1Y S ¥4 4% 0 ntyl d'éL rt £5°1 b8’i= rw'e [ Cesi
3 0951 LTV 6709 9°¥L §° 6t} [ 0°Y  9°nL t'ot wp RL LT9¢ wtul ¢2°H PGt g e G %e PN .
ATy He* L°96 27t i ent 2° L°% o'tL 9t 187= 975 o"1¢ 17iL £°14 "y %y li"re v(*- re"y “usl e
9561 bL"= 9°9% 6°in n°l et LS L°nL 9ot Ln” 9 ¢ ¢ e 2t 1% lo'r= o'~ [ o~
LA 29 = 0°2L 6712 1°1) | XV [ L°S  u'9L el gL T Ltud et et [0 1o = 1% 1= Y A
2661 ence- STey G it CTN 1Ty b%¢l utre A y'el 2%ad 471 vy Tt wile R =~
VssSt (9% 1= £°66 ¢°n ve* 97y ML utne 606" widl "Tng Wl iry ortle Sty
LY} onte U eSS Stin n* ly*® L g°% bt 2°ue C R A B & S R U S S | 1%y iotre Nt tie [
9nsi ig°d= 1795 6°%n gn” 2%¢ 9%y ¢*a¢ Ltnt i y'w 2%uo W'l EY R et le Gw* City
nngt 1i°ge g'iy 2°¢6l 2v* nTL 2teL §°9e Sb° e 2°"  LTbhw 172 $uv ¢ i tle et et
2nsli $L°E~ *oul gi° 1°1L e°¢¢ cu i~ o6°Lo ¢ 5o ¢ rt e te
unsi ug* 9~ foul nytle 90t neyw ne’y~ 2°uo ¥ e iy e [ T
¥Es1t lg*L~ 6°bo (° Sy e 292 w°§¢L £5 N~ 6 Lw 121 e gotie w2ts
98 G O 2t ——— ~fa' v Em-6at 4Tty — 61 Ty~ - LA A O S we'd 2q 2« g i we's
nEGb— 2t e —— ———— et T @ @ — -t - — W H6  — - A - wd e — wil@e - vé'e
e — g o 4P G — ——— e e ETee- - ot ——te'¢ - eViPe - tv e
1261
1 1261 1176~ L°ve £°1 I o'6  'ub [ AU RN nete §uti- rote
6161 9e lle “ooul gyl “oul 64" h~ ‘vl §¢°¢ [
L1161 LIS - T *uotl gu°d= 5%¢% S Ly ne"a- vTLL vt Y4 R Y
Sist SE°fLe Tuol 6L ¢~ “uut LA L Wl ae "¢ Lete
fist wLtl- ‘00l L= Wiht 2 ne Lot = STod 2| rete T Y 4
j 1161 19 L~ ‘oul LR 2'0d sy ¢ ey e I LA N e yutie st
6051 600G~ TR} wLt e Toult tw"n= ‘uct iete (W
1 LoSt  ue*z- I TR vyl 6°%¢ 1°9y onne et Nt 1ete §8T e v ity ,
(907) (L0140 ENIIM4) (907)  CIviul 4 ind)e i) Cauty LWl 40 1 ed)rds) Conptmyt )
gin= Qe YR Ghe yitne Q- R PRI
910l QLN Ln 4 $> WWidl virc< I 11 5> ALl ouLne I v Y [N (re i Y v
(NOBDInIwyiu 4130 imvd Cauedlwiwtly 13l invg Caotmdlo b vl 4000 Ca i dexd T
(23%) { (tsen)/(S9vsnn) ) (n*s 1) (y»e /oty Ve e
3wl dULJITY ALTATLI4V 408 Houvs IS EISIEER I AT N RN R N N N CohaT o .- RN
e=11l 44 1 yNas.
(panui3juo)) ‘g-g9 alqe}




o4l LM
L5¢el NP
SaLl
£9Ld
378}
entl
et
snit LIS T ‘uol nptld= “uul 5% "5 ot 1o’ le [T [
ol [
ingl e
o9l 29°¢dL=- TR wl’d=- “uul - Rt S nite [ Tt
0691 nQ*e= cout LAVR-2 L°%¢ (°ry [ RAd 10w L7214 +1°¢ [ AT N .ot
wo9i nE b= &6 1° $1°2- §°61 Sy YA ntye 3% 1¢ rite gntae mtte P
9y9l $0° 1= *uut 912 ‘uet e AR *uvl [ sl ..
ng9| lg°L= *oul $6° 1= 1°2% 6y a5°n- Pl 9w viTe Intie w1t s
¢u9i 2t 6= 960 2N I R ¥'ul ¢'ou ny°ue 6twn T4 L1t S RS R et
ow9i ng° o= 566 1° bu'e= n'rl 9°qy ne G- 8vL 8782 9i%¢ TS A
Wit g t= 6686 1° 6" (= 9°us MTev {5°n- {"wn 6%t wite gLtie Slv,
991 $2°¢le VUl wl 2= Tuol W o= Ui “ite -1t
LYA ) 92t el ‘uoi ‘T ‘oul 26" 4= "yl Sit¢ S0
2L9l [ S T U6 §°¢ rotee- el 2°yn LI w'ud 2 ot 1t R g
0291t g6 9°te n°V 10°2= ol I uy WU s oLy i°9n 6l ¢ gNTle sl
9991 le*itl= *uvl By e= ‘oot 2L h- ‘v e ¢ letc
99914 Ny e= 666 1° to°2= L°8e v°9y Yo re L7nre L5t elte AR I
LAAA) Sy 9=~ ‘ovl Wl = 1°nrS b°gn Qun= £°00 ¢ 1ec¢e vetle 1oty
2991 65 11~ cout R “uul aLto- et e et e
099l ni°di= ‘v gite= “uul 9Ly ve e Y
96V nge= 6°66 1° Quede 6°21 1*¢d 22 h- [ S eetd yuae dete
9691 6L L= ‘oul uoti= 6°dt LTI usTne 0 6o 1°n 17 ¢ Ceti- gt
nS9l [9°11= ‘oot uite- Toul eLts- ‘vt wlte¢ ete
2991} ly°s= ‘vl 16" 1= 2°Ut w'p9 65 n= 9tee nty eet¢e [ ERr A
Us9l ol L= ‘008 Ld = 1°9¢ 6°¢9 en°n- ¥Tre %4 LT §e7 = N2 ¢
¥n9l g’ 8- ‘001 fo'le 9°6d Pyl dy"n-= 9wy rC U1 te"¢ G tle el
Ingi 1972~ ‘o0t fo le L°lE $ 9 Y5°'ne- L°re 5%y ¢t ¢ §6° 1= ¢
nn9l g ii= Toul 96" le “uul LA T tuvl LTANY wete
an9l 8L L= ‘00l 2d" = 66y v hn°ne o ro 17y wece T 4
on9t 08 L= 8°66 ¢2° 94" 1= 992 2'¢¢ 6l n= Ltum 60l vE e setl= 1y e
vi9l 1e°tL- ‘o0l Ll veZ uTyL duTn= M5k nnl ty "¢ §4% 4= 1y °¢
9191 92" 6= $°¢8 5791 64" 1= S°n §°6Ge oL e rTee et ir°¢ e tle mtg
g9l G2 b= 9°18 n w! nn°ie 2't w9 19°n= 1Pwl 6% 1w L5 e $50 e oG04
2891 Ny pe “out 1u" (= “o0t getn- fuct 8wy "¢ et
e — i — e —— - rtrtttee te - s €8 uve ¢ LRREY teb- €0Z- 11 Wiy
FEH— e — 0ot — e gmt e At yY W - Lot Ctw8 £ Y (AR 1y
9291 tntol- ‘uul eb° - ‘uul néd"u=- el EYaNd (A
neal 19°01~ *oui 94" 1= ‘ool S1%y- ‘uvlt LT “et? et
2¢91 1£°9~ cuyl nr°le L°N9 y°qy 2974~ g°¢b ¢°¢ qec ¢ Q.= 9T el
0291 So°e- ‘uolt gLl “oul 9y ne ‘uvl we'e we'? R
g191 Sl 9 ‘oul L9 - 2w v in LY R 1*we 6°1 we'e §° = w0t 19
9191 SE - ‘uni o il= fuod Nty el vt v "2 “~141
nigl £¢ 6= 9°ge n°i vy = £ L2 §0° 9~ ¢Tin WP 4y T §5" ey te rial

(30 CIviul 40 INIIndd4) toul) Clednd 40 14049 (20 h) LIva i 40 Fadddy) Lomd lere 1)

OLhe 9ne uihe 9n= LI v - vre
Ivivl uine in Y 1> Iviul verce v $ %> 17190 uvirc L" & §> Wa o LLvk i § >
(NOBIIW)avIy 301 Ldva [T NI BAVIRE R N Y WL 2} Conmdtmdaaia 41ulLve Covidendeel V0l 4eve
(2138) ( (f*en)/(Qeenn} ) tnxs1) 19ee 7)) (Jdre) [N
Inll ¥OLIYS ALIATLDI V44 Hoyon Lol alad) Npldoloxy S LEAa s N Y Cibae tr 40 ) R anli
cell 44 0 segadn

(panuijuo)) °'z-g alqgel

ol

R" 'n/




6oyl 0y ¢ 09y ¢tri te” vTe viub "y nty N'cn
(St oV = oty (°wl Gy 6°¢ (b lut= L". e
6591 Ll i o*9r 1°1S e’ L AT Q9 = R 1)
£G9et 1§ ne ‘outl un“e fuud Ly d~ Ciu
ISR [ AR ‘00t we* Tuad Qu'le IR
onyl (P e- L°Gn §°nS iw” §°F 574 PIANE d'r 2768
thyl g $£°G4 (0 L $°¢ St G0 = £°L L'¢o
Shel gltee 6'9L §'§2 et 'y 996 ou IR ST
thul ¢0° = 996 1°¢ ¢° [T [ t°y 9°nmp neLt- I*y W4t ¢ ot
tnygt L 1°66 9°n  §° woutl ¢ 17’y e 9= 678 ntyh ttad
by vl L8°= u'wd 0°¢ Le” P°Y 9%l 1L- rtLe 9L
Lot §0° 1=~ £l L°¢ [U° w'n 2°%0 ny . Vv Pty
Siel 5" - LY 6TV & 16° Ve 1'% o°ro fu'= M| ¢'wl n 4
feat CLAN T 926 n°¢ to°l L°r v 7se DY R vieL 9're
Tewl Létie- £°%6 L°N 96" uTe Ve vy A N L]
62vl 09° = 1726 8°9 14 vt [ [V SRV QL= 2L 17si %t
tegl 21°- 0°26 8°L ¢° 9 ° [ rTs SThe 6L’= 2'¢ vTud el
segl 99° je 6°ne 1°9 (\Eh r'r 4°Gp tuti= | R AN
£29) £6°¢= 1A VAN ¥4 RN [ T ud®i= n°g  wre
[ ¥4°N 22° 2~ 1°2¢8 6°¢\ eL” R 1 "wo 2V ie 'y w'in
6141l 29 ¢ 2Ll 9tew 1 | L°ob ¥yl 2°1 w'un
Ligl SLTe- S*E2 §°9¢ 1y° L LAY (9 |- n*i vN'mo
sigl gL 1= ‘ool 4% fovi du "l ‘uul
tiwl 2i'g=- 0°1l D'bv sn* S " S°ob ynie %1 5%wo
Tigt on° 1= L°¥6 §£°1 Ls” 'y d79e LY T w6l ¢y
60w £0°6- ‘o0l 1y *- Tovl on'de ‘uul
Lowi nen- cp01 no‘e ‘out 66" 1= “yul
Soyl §G°¢- €Ly (°¢t ng .- 9L n'ue 2¢* e~ 9y r°¢o
fuel 9Lt ‘oul [ ‘ovl 6o 1= Sl
1odt 157G MU T *gut 66 ce Cuu
66l gl°Ge *oul Lt 0t uete- Caut
Lol —P e— ot — =ty fe . "9 8 ot o 08 = “ney
S e 2 2un o -4 § e —— g e SO -
b — Bt - — . pllde YN o @6 A Ay - - o
et — g —————————  — 2} ——€ ¢R-9"d — - APTde — - yW'we wd -
G g e — — - yod - —f@tdm - —tewid -
et — ¢ G - toet— - - —- g9 - Tems
it — o —— e R S 2 wetim—o  etop
ottt 9ot gt te— - twet - B a0k 5d R
tLtl
LYR A
fLLn
s
o9Lt
oLl
S9Lt 9y ‘g~ ‘uut 9Pl Tuvi Ww"he T
§9Li
191 ng ‘o= VIV ret e MEVETRY vt Th- MO
(907) (v 0L 49U NI d4g) T Qv iuL 4U b rddhda) { [ L SN PR NEREY
Uihe 9p= gine 0= e dce
IviULl oLne Lh 1 §> 11Ul uerc ir % vk vt ¢ ] Y
(NOHIIWIWYIO 9101 uva (Nuadladewlay AVali~vy Cor b ain?i ) i eve
(J23S) { (t%ew)/(Gesnn] ) tars ity Lyoo /oy
ELDYY B0LIv4 ALIATLD4N 440 HVQTN Padialagdnd Naliyalny colbenlidd o) suda

IR

Nedy

(panuiijuo)) -z-g 3(qe]

R
R
S
~ 1}

FEREN

£,
LAR
Yoo

de’e¢~
o6’ ie
w3 de
hy “de
1=
L R

., " le

v e

i -

[

vy

tote—qrte.

ne

e

Pt
we'de
Rl
o "2

4t

rrtle guti=

¢St

Lot e '

(-

ol
‘"

Carvmdlaagl

RIREY

tiire

PREITE

)

§
LR

e
LR

iy
PR
Y9y
L,

AT
il

}
i

i




650l nuge fevl rYt¢de ‘wut Suv e MEVETRY pet - §4° - o aet
1561 L5t
Ssel tL L= ‘uul nitée ‘uul Irne ok to’ - ve'e el
150l 99 "y~ *uul untle ‘uul Wy 0 ol Suli [N [
BT LY “uol ¢e - “uul an o= MCIVES AT .t e et
bnel arel
tnpl LY L ‘ol £t P el G- tuud 1o’ (e it
W Snel "3 6= *oul LE R3] ‘ouvl CYRL 4 Syt $¢° 1= §eti- wrel
fnol oL’ L~- ‘uvl 1y°2- fuui Zutn=- ‘v 1e° - feti- gred
tnet P
o1l e’ L= *oul §n"ce ‘uul 6% h= Tuvl 1u e §C 1. ISR}
3Y-1) LA ‘uet [ EMrL “oul Gu°a- ‘el [YAETS §é° - Lerd
Stol 04’9 oot ol 1= fuut ot~ Tuulb CYRE Get- cgatl
tisl oL L~ *out 1§°¢2=- ‘uul 28" n= faut Le” = $é°i= LR
ol 0L~ ‘uul YA T “uul 6"t~ ot fu § - tge
6lel LAV T ‘out LEAEY fuul Su°h- v g L. gl ~let
t2ol (ént
L T4 XY Lénit
1261 Yer o
ienl nl°Re *oul 11°¢- fuul SL°ne ‘vt 10”7 Yyt [
6lel ny b= ‘out ny“de MR SV e CJui §2° 1= §° 1= slel
Liot LI ‘oot nede MR S8 76 ‘ould tet i §6° 1 AR
F Siel LIS'e cpal np°de ‘uul S8 o= foul [T 5% 1. Sist
tiol n§ o= MR R ne°ee “oul St 6= ‘vl 1 te §6° 1= §int
itel N0 b= “uolt n9°2e ‘uul Guy- “oul 1d7 - §0°i- Vi
Vbl ngb- ‘001 ne°le ‘0ul LY T “out 1o’ e £9° i n.onl
Loo! oL L= ‘o0t 1§72« ‘uul 25" n= ‘uvl £ 1. §¢° 1= @ st
S061 QY * 9 *Qut Gu'le *uul By n= ‘oul 12 1= e l- 5 st o~
tuel ng° 6= ‘oul re°de ‘oui Gt ° G- Tovi £y l= §8° 0. (IR o
tuel [N D.n
o9l [ R ‘ool Y-S B ‘oul ou'ne VA ) (YR e - PR
toel LY e ‘008 11°¢2= ‘vuil 2% ne “uul 1" l= §e° Lawl
Sedt newl
toul g L= ‘ool in°le fuvl by P tuul £G4 §5° 1= fosl
L legl in=l
u. 68yl nwwl
3 Luyt LA -2 (VR ne“2e Tuui Gt °G- “uul 15 1= et (n=l
Swal $%°9= ‘00t g tl= ‘uul 4"t = “uul §¢ |- [N Gual
(UT A 8L L= ‘out 22°2e *uult 9n*ne ‘vl PR S tie IR
leyl LA R *uol g e ‘ol e¢°n= EOPR 16°= [ (vel @—
73 2 [ -2 £ ool Y EUTRS we - Tuai 2Lt Lt biwl
Leet In"p= ‘ool lu*® “uul g6 = T 1k re’ 2gg- T Liwl
Steot LB B A o0t ——— ——— 9ttt - tyat—e wu'd= v ne” L Grwl
‘ £L9d 087 L- cpod 9y 2- “uul ¢ ne oy STl et "y
TLwi 90°n- *gul to* MTITRY §$o°i= Sout AL wo® if=l
6981 95§~ Ut ent ool ¢qt e i wer cett sant b
1991 652~ £°1G (un 6" 971 nye lo®= Sy STve O [ EEETAN (9l
S9vl L1 wele 2°¥ uy® 5 STeb to®= [E0 T IS PR LR Saml
9491 Sl°2- L°ng §£°514 ty* ¥'¢ ¢ b wo ' RSN S A ] s 9t e Wyt foml
1941 L8te- 19 "1t (TH 2'¢ 8l ("= s°L <¢°¢o (5 ¢stie 151 1awt
(947 (Ivi04k 3u L IdInida) (9u1)  CIT30L 41 L ddn 4y uu ) LIv 4 gt L1909 4d9) (rseflmre )
oihe une Uine Nne iptr- vt - Cft- vt e
Aelut QLn< in t > Miul ving Lo § > Wil vire 134 3 > 'l EY RS ir ) 8>
(NOIIA)AYIG 3VI1puva Cvuadindavio 41001400 ol wvy ) 4V0ive Codagloarwl 4101 =0
(338) C (fesn)/{9svnn) ) Camst) (goe./) (2)re) (2250
nli MOLIVE ALIALLDIVidl HvuwH ANSLIL4440) nodibled rolleHi o)L N3 Vb I Tt m e R

Pell 441 0= SHys] .

(panutLiuc)) °g-9 3{qeyl




APPENDIX C
THE MISERS BLUFF II-2 AEROSOL ENVIRONMENT
C-1 INTRODUCTION

The presentation of spectral data obtained from the LAS-X
instrument (particle size range 0.1 to 6 um) is being included as an
appendix to this document since these particle measurements were not
common to both the single and multiple burst dust clouds. The

addition of this particular probe to the in-situ sampling instrumentation
suite was prompted by an unexpected wavelength sensitivity in lidar
backscattering measurements obtained by SRI International during the
single burst test. It is hoped that the inclusion of this spectral

data obtained from the MBII-2 dust cloud will aid in interpreting the
lidar backscatter measurements made at 10.6 um, 1.06 ;.m and 0.532 \.m
during both events. This may be possible since the very small particle
environment was probably similar in both dust cloud environments due

to the ANFO and silt commonality.

C-2 PARTICLE SIZE DISTRIBUTIONS

To be consistent with Sections 2 and 3 of this report, the
size distributions obtained for dust particles -6 .m will be presented

only for those sampling passes that were made while ascending to the

cloud top, i.e., passes 2-11 in the MBII-2 dust cloud. VFturther, the

LAS-X output was not recorded during sampling passes 4, 5, and 11 so
pass-averaged size distributions are not available for those three passes.

Figures C-1 through C-7 depict the average size distribution

of particles measured by the LAS-X instrument during ascending,

MBIT-2 sampling passes. The solid circles depict the particle size
distributions of particles 5-25 .m in diameter, as measured by the
FSSP instrument, and are included only to show the excellent agreement

between the two probes. (For various reasons, the solid circles at

5 .m are less reliable - see Reference ?).
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For anyone who is focusing on dust particle sizes -3 ,m in
their analysis of the MISERS BLUFF I1-2 dust cloud, particle number
concentrations (¢/cc) and calculated mass concentrations (g/m3), in
two-second data intervals (400 foot resolution) within the cloud,
can be easily extracted from Appendix B (Table B.2) to supplement the
size distribution data presented in this appendix.

Since the acquisition of spectral data for particle sizes less
than 3 um wes not required for cloud mass loading comparisons, only
general comments will be made concerning these size distributions.
First, it appears that between 0.1 and 6 um, the size distribution
of these particles cannot be adequately described as either exponential
or power law in nature. This fact could affect an analysis of lidar
measurements where an assumed particle size distribution was used to
calculate backscatter coefficients. Second, there appears to be a
"flattening" of the size distributions between 0.2 ym and 0.7 ;m;
in fact, most of the pass-averaged distributions indicate a "hump"
in the distribution at 0.3 ym. This could lead to a significant
perturbation in any analysis that assumed the particle size distribution
could be represented by a monotonically decreasing function.
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APPENDIX D
DUST PARTICLE TERMINAL FALL VELOCITIES

Since much of the analyses of the MISERS BLUFF II dust clouds
relied heavily upon assumptions concerning dust particle terminal fall
velocities, it was felt a brief appendix pertaining to particle fall
velocities was warranted. Although all analyses, for lack of more
definitive information on dust particle shapes over the size range
of interest,were based on "rough" spherical particles, this appendix
also contains terminal fall velocities of circular discs, a shape not
totally inconsistent with the "mica flakes" reportedly found by PMS
in theiraircraft engine filter.

B-1 SPHERICAL PARTICLES

For a spherical particle of mass m falling at its terminal
velocity v, through air of density P, » the force balance is
o a3 2
_ppndg_pa Vt CDAC
ma = 6 - 2 (1)

where A is the cross-sectional area of a particle with diameter d,
P is the particle density, and < is the particle's drag coefficient.

The drag coefficient is an enmpirical function of the Reynolds number
Re and is given by

Cp=10Cp+ (CZ/Re) (2)

where C1 and 62 have been experimentally determined for various
shaped particles. For "rough" spheres Cl = 0.6 and C2 = 36. By
comparison, for smooth spheres, C1 = 0.4 and C2 = 24, which indicates
an expected decrease in drag coefficient for a aiven Reynolds number.
The Reynolds number of a particle with diameter 4 is defined as

Re = ¢ v, d /. (3)

where .. is the dynamic viscosity of air. Substitutina (?) and (3)
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into (1) and letting AC = nd2/4, we obtain a quadratic in v, which is

given by
Couv 4p_dg
C.V 2,27t Tpc . 0 (3a)
1"t pad 3pa

Solving {3a)} for the non-negative root of v, we have

2 . 16 3
y ='C2u + {(Czu) + 73 (pppagCl l (4)
t ZQaCId

Equation (3a) can be rewritten as

2 N
cp2y 2 L te®
1t Re 3wa

=0

which indicates that for large values of Re, (i.e.,» large particles),
the first term in vt2 will dominate the equation and v, ocan be
approximated by

Vt = \I 4Lpdg/3C1;a » d20.1cm

Similarly, for small values of Re, (i.e., small particles), the second
vtg term will dominate the equation and v, will be approximated by

_ 2 .
Vt = A‘pd O/BLZN, d £0.01 cm

From this equation we note that, for small particles, the density
of air through which they are falling has no divect effect on the
particles fall velocity.

From the meteorolocical data obtained during Phase 1 of the
MISERS BLUFF 11 Cloud Sampling Program (see Ref 1), the air density
for both events as a function of altitude at the test site 14 qiven

1
approximately by




- 1.128 x 1073

3

(g/cm exp (-0.026577)

i

a
where 7 is the altitude in kft MSL. The dynamic viscosity of air is
given approximately by

b, (g/cmesec) = (178.7-Z)x10-6

where, again, z is the altitude in kft MSL.

For the terminal fall velocity calculations performed in con-
nection with the T+10 minute and T+20 minute cloud reconstructions,
an average altitude of 5 kft was chosen as being a "representative"
altitude at which to compute particle fall velocities. The maximum
errors induced by this assumption over the altitude range of interest
are typically <10’ for the larger particles (21 mm) and much less
for the smaller particles (< 500 um). For the calculations used in
the fallout data analysis, the "representative" altitude chosen was
2 kft which, over the range of cloud stem heights, induced much smaller

errors.

Another constant used in the terminal fall velocity calcula-
tions was:

g =981 cm/sec

Substituting the constants into (4) we have, for "rough" spherical
particles,

-36;, +J129o 23136, d) (5)
V., (cm/sec) S g L A
t 1.2 ‘ad
where « is in cm. A1l calculations in this renort assumed a4 valuye
of 2.3 g/cm3 for ‘b
-2 CIRCULAR DISCS
Much of the information presented concerning the fall velocities

of circular discs has been extracted from Reference 3. Solving (1)

for C. and multiplyina by the square of (3) we obtain

D

-
-3

P T




, 2mdgr,
) = __..2.__ =y (6)
ACU

C.(Re

pl
x is defined as the Best number (after a person who did much work in
this area of physics) and note that it depends only on the particle
and its position in the atmosphere - not on speed and draq. For a
circular disc fallina in a horizontal attitude,

m= o d?h/4 and A, = d/4 (7)

b

where nh is the thickness of the disc, and hence,
X ZUphdZHag / (8)

Using the same constants as used for the spherical particles, and
defining the aspect ratio r of a circular disc as being the ratio
of its diameter to its thickness, we obtain

v = (4.51x10° ! 22)(d3/r) (9)

For particles of various shapes, ¥ and <, have been experimentally
determined, and hence, from (6), the Reynolds number can be determined
as a function of the Best number. Over the limited range of Best
numbers, 20 € ¥ < 2000 and drag coefficients 2 < CD < 200, the
Reynolds number for a circular disc can be approximated by

Re = 0.1 ,0-786 (10)

Substituting (9) into (10) we obtain from (3)

0. 786
3
'a d-
( ~2) ("' )] ( 11 )

V, (em/sec) = 74.5 (7?6)[

which approximates the terminal fall velocity of a circulay disc.

1}-4




Terminal fall velocities for "rough" spheres and circular

discs with several aspect ratios have been calculated at an altitude
of 5 kft MSL and are presented in Fioure D-1. As would be expected,
the circular discs fall significantly slower than do the "rough"
spheroids with the same diameter and this difference increases with
increasing aspect ratios of the circular discs. (In actuality, the
curves depicting the fall velocities for circular discs are slightly
curved, but due to the Reynolds number being approximated by (10),
they appear as straight lines over the range of particle diameters
that the approximation is valid.)
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