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1. Introduction - E. Gossard and H. Riehl

A well defined synoptic situation that leads to most of the winter and spring
precipitation in the U.S. High Plains is commonly referred to as an "upslope' con-
dition. Under this condition an easterly flow causes an orographic lifting of air
over a broad area, creating a horizontally uniform and homogeneous cloud mass over
a large area. Therefore, the upslope condition is of particular interest because
it not only provides most of the winter precipitation to the area, but because it
also provides an exceptionally stationary and homogeneous situation in which to
carry out cloud observations for research purposes, including changing aerosol

population, drop-size growth, and ice crystal formation and growth.

In the literature and textbooks upslope motion east of the Rocky Mountains
often is defined as a long trek of air from the Mississippi westward with ascent
of about 1300 m before reaching the Colorado mountains. Condensation always
occurs when the long upslope motion happens. Broad areas of eastern Colorado then
are covered by fog and ice formation on the ground. There is a question whether
this broad ascending mass could be modified through conversion of supercooled
water to snow alleviating the very severe problems caused by the ice fogs. The
occurrence of such cases depends on the deviations of the general clrculation
from average. Some years ago there were persistent upslope fogs of this type,
but none has happened in the last two years Or more and none occurred during
BUCOE. The question concerning this type of weather situation therefore could
not even be broached and must await another experimental period, perhaps under

more suitable conditioms.

In other situations with upslope motion--i.e., NE to SE low level winds—-
much closer to Colorado, some very heavy snows have occurred, for instance on
Thanksgiving 1979, and on December 28 of the same year. On that occasion winds
were from the SE; observations and calculations made by H. Riehl and R. Reinking
(see NOAA Tech. Memo ERL WMPO-44) showed that no more than one-tenth of the
measured precipitation could be attributed to the 600 m rise of land from
Amarillo, Texas, to Denver. Virtually all precipitation originated from
dynamically produced upslope motion due to a cold low pressure center moving

eastward across southern Colorado, rather like the gituation of 12-13 May, 1982,

in the present experiment.
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The area around the Boulder Atmospheric Observatory (BAO) was well suited
to carry out this kind of experiment because the site was already densely in-
strumented with many of the in situ devices needed. (See BAO Report No. 1 on
the PHOENIX experiment of 1978.) The experiment was designed to partially
overlap an observational testing phase of PROFS and the Joint Airport Wind Shear
(JAWS) experiment in order to make optimum joint use of facilities such as the
CP-2 radar of the National Center for Atmospheric Research (NCAR). A map of the
area with site locations is shown in Figure I-1. Site A is at the base of the
300-m instrumented BAO tower. The chemistry measurements and the particle mea-
surements were made at this site, and it was also the location of the Doppler
lidar. Figure I-2 is a photograph of this site. Site B, shown in Figure I-3,
was the location of the radars and the microwave radiometer. The optical path
precipitation sensor and all-sky camera were also at Site B, and the rotating
beam ceilometer was closer to Site B than to Sites A or C. Site C, shown in
Figure I-4, was the location of the dual-polarization lidar. The experiment was
conducted from mid-March to 17 May when the radiometer was moved to Staple-

ton Field.

There were 3 basic plans followed in the data collection.

Plan A: This was used as a default mode. Most facilities, except the
lidars, were left on automatic recording. All radars and the
microwave radiometer were pointed vertically and data was re-

corded on tape and strip charts.

Plan B: Line Plan A, but all sites were manned. The Doppler lidar and
3-cm Doppler radar did VAD's (velocity azimuth displays from a
conical scan about zenith) every hour and RAWIN balloon soundings
(called GMD's in most of the logs) were made every four hours.

The dual-polarization lidar operated vertically when precipitation

was not so heavy that it was forced to close down.

Plan C: Like Plans A and B, but in addition special coordinated scans
were made by the 3-cm Doppler radar, the FM-CW radar, the radio-
meter, and the dual-polarization lidar. When available, the
aireraft flew 7-1/2 degree slant descents on radials toward the

radiometer site and spiral ascents above the site.
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14 May

The radars operated continuously through the night and during the morn-
ings. At about 0930 the 1idars and radiometer were brought up.
Intercomparisons of ceiling height were made between the ceilometer,
the lidar and the three radars. The radars ran RHI's toward the south-
west and the 3-cm radar made synchronous sky scans with the radiometer.
Cross-polarization measurements of the bright band were made with the

FM-CW radar.
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VI. Aircraft Data Collection - B. Trotter

The organization of the instrumented aircraft program was very difficult for
a number of reasons. First was the short notification time that an aircraft
would be funded. Second was the amount of funds provided for the type of instru-
mentation and flight hours required for the program. Last was the establishment
of a usage criteria that would benefit the maximum number of program participants

per flight.

The aircraft, a Cessna Citation IT, was contracted for and available for pro-
gram use from March 15 thru May 15, 1982. Each project participant was asked to
provide the aircraft requirement for that part of the experiment under his control.
After all inputs had been received, flight patterns were drawn that would benefit
the maximum number of users under specified weather conditions. There were five

basic patterns, see Figures VI-2 and VI-7, that could be flown by the aircraft.

The operation procedures for aircraft use were somewhat cumbersome. The
program itself had several independent experimenters. Weather conditions that
were unsatisfactory to one could be satisfactory to another, so attention had to
be given to each in relation to the weather forecast. The aireraft was based in
Grand Forks, North Dakota, and deployed to the Boulder area only when suitable

weather was in the forecast. The normal operational procedure was as follows:

A) Each morning a twenty-four hour forecast was made. Emphasis was placed

on the potential for upslope conditions and the people affected.

B) Based on the forecast the aircraft crew was alerted to the possibility
of a flight, the approximate time of the flight, and the flight patterns

to be flown.

C) The forecast was updated in the afternoon and all program participants

were alerted for the operational time period.

D) Once the aircraft was in the Boulder area, it was held on the approval

for an optimum take-off time.

=1 /=



E)

F)

G)

If the event developed, the aircraft would take off at a predetermined
time. If the weather system failed to develop as expected either
alternative flight plans were used or the plane was sent back to its

base.

Once airborne, the flight track and data acquisition was coordinated

with the ground station at the Boulder Atmospheric Observatory.

The flights continued on a prescheduled basis as long as the upslope

system existed in the Boulder area.

Objective:

Data

Collect microphysical data during upslope events in support of
meteorological programs in BUCOE using flight patterns described in

Parts 1-4 under Data Summary.

Summary:

During the period of March 15, 1982, to May 15, 1982, the Citation II
was deployed to Boulder, Colorado, from Grand Forks, North Dakota,
six times. A tabular summary of the deployment times is given in
Table VI-1. The parameters that were sampled is shown in Table VI-2.
From the sampled parameters a number of other parameters can be
calculated. An example of the sampled plus calculated data is given
in Table VI-3. The raw data tapes will have only the sampled data on
them. Separate tapes will exist for the FSSP and 2D cloud sampling
systems. Access to the University of North Dakota's software has
been acquired. The computer used by the Boundary Layer Dynamics
people (OWRM) is compatible with the software. We can process the
data at the University of North Dakota or in-house.

-17-



Table VI-1
Summary of Flight Times

BUCOE CITATION MISSIONS

Date Time (GMT) Mission Type
3/25 1845-2215 4

4/09 2330-0010 2

4/16 0200-0315 2

4/16 0515-0700 2

4/16 1945-2030 2

4/20 1115-1135 1

4/21 1730-1815 Spiral Ascent
4/27 1645-1930 1, 2
5/11 1800-~2100 1

5/12 1800-2030 1

-18-



Table VI-2

UND CITATION - SAMPLED PARAMETERS

Date

Time

VOR/DME Position
Latitude/Longitude Position
Ground Speed

True Heading

Track Angle

Drift Angle

Pitch Angle

Roll Angle

Vertical Acceleration

Total Temperature

Reverse Flow Temperature
Dew Point Temperature

J-W Liquid Water Content
Pitot-Static Differential Pressure
Static Pressure

FSSP

2-D Cloud

-19-



Part

1)

2)

3)

4)

5)

Part

1

One: Flights for Microphysical Measurements for Upslope Modeling
Program and Regional Variability

On the take-off from Jeffco airport climb up to just below cloud
base and take a one minute level flight sounding. Increase
altitude to just into the cloud base and take another one minute
level flight sounding., Increase altitude to cloud top and take

a third one minute level flight sounding. Decrease the aircraft
altitude to just below the cloud top and take another level flight
sounding. Refer to Figure Number VI-2.

Set the aircraft heading to 45 degrees off the Erie tower. Fly
at minimum altitude for 100 miles. At the end of the 100 mile
leg, began a step ascent to 20,000 feet. The first steps to
10,000 feet are to be in 1000 feet increments. The remaining
steps to 20,000 feet are to be in 2,000 feet increments. Refer
to Figure Number VI-3.

At 20,000 feet altitude establish an aircraft heading of 180
degrees. Fly at this heading for 100 miles. At this end point
begin a box step descent. Reverse the ascent pattern. Steps
down to 10,000 feet are to be in 2,000 feet increments and the
remaining steps to minimum altitude are to be in 1,000 feet

steps.

Establish a heading to the Erie tower. Fly at the minimum

altitude to the tower.

Go to Part Number Two.

Two: Flights for Microphysical Measurements for Ground Based

Remote Sensor Calibration and Comparison

At the Erie tower (BAO) spiral CCW around the tower while
ascending to 10,000 feet MSL. See Figure VI-4.

=2{=



2)

3)

4)

5)

Part

1)

2)

3)

On the westerly heading at 10,000 feet turn into a heading of 120
degrees. Descend to minimum altitude at the tower at a descent
angle of 7.5 degrees. (NOTE: The alrcraft must be at least 6.8
miles west of the tower location for this descent. A compromise
was often made between aircraft heading, the altitude at which

descent began, and the location of the dense clouds.

At the minimum altitude begin a CW spiral ascent to 10,000 feet.
See Filgure VI-5.

Again on a westerly heading, turn into a heading of 30 degrees.
Descend to the minimum altitude at the tower at a descent angle of

7.5 degrees. See the NOTE in Step two.

Repeat Steps one through four.

Three: Flights for microphysical measurements for precipitation

efficiency studies

Depart Jeffco airport on a heading parallel to the prevailing sur-
face winds. Fly a zig-zag pattern near cloud top. Penetrate into
the cloud tops in a slow roller coaster motion. See Figure VI-6.
The zig-zag pattern should be lines 45 degrees off a line parallel
to the prevailing winds but should not extend more than 20 miles
off the prevailing wind/heading reference. The roller coaster
(propoise) motions need not have more than a 1000 foot change from

minimum to maximum altitudes.

Continue the pattern in Step one to the end of the cloud or to the

Colorado border, whichever comes first.

Return to the Erie tower area at the minimum permissible altitude.
The heading should be the out bound heading +/-180 degrees. Climb
to safe altitude over the continental divide. Observe visually

and photographically the limit of the upslope cloud forms above in

=21-



Part

1)

2)

the westerlies. While making the observations fly from Estes

Park, Colorado, to Georgetown, Colorado.

Four: Flights for microphysical measurements for regional

variability in winds

This flight is to be made at the minimum flight altitude available
for both upslope conditions and clear air flights.

From Jeffco airport take a heading of 60 degrees, At the
Colorade border change aircraft heading to 180 degrees. (The
distance to the border should be approximately 150 miles.) Fly
south for a distance of 130 miles. Turn into a heading of 330
degrees, TFly on this heading for 150 miles. Turn into a 180

degree heading and return to Jeffco. See Figure VI-7.
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VII. Surface Sampling of Snow and Ice Crystals - H. Weickmann

Snow crystal data were taken from January 82 to May 82. The data taken were
essentially a detailed snow crystal record of the rate of precipitation and a

photographic record of the snow crystals which precipitated.

The snow crystal photos show a great variety of shapes and forms, but only a
few show the traditional variety of six-sided stars. They frequently show needles
and very small particles which could be either debris or little snow grains, They
are present in May 12, 1982 #15 and 16 but are missing for instance in the entire
sequence of pictures on March 3, 1982. Whether this is true or an artifact is
difficult to determine since these 1little snow grains occur also with wind. Cer-

tainly, they would contribute a source for erystal nultiplication.

Objectives:

A) Measure crystal flux at the surface. The erystal flux is the mechanism
by which the rate of precipitation functions. The crystals may ascend
or descend, or be partly ascending and partly descending. They may
form flakes, for which a number of mechanisms work, such as: aggregation
(crystal to crystal by interlocking or by cohesion) droplet to droplet

by accretion, droplet to crystal by riming.

B) Make microphotographic pictures of the crystals in order to document
the type of crystals that form under certain conditions throughout the
precipitating cloud. The problem in microphysics is whether the crystals
which precipitate have formed near the cloud top in so-called generating
cells, (the snow crystals then belong to the type which is characteristic
for the temperature range of the generating. cell) or whether snow crys-
tals form throughout the entire cloud layer without special generating
cells. This mechanism would cause the development of crystals along

the entire vertical temperature range of the cloud.

-30-



Data Summary:

6 Jan.

11 Jan.

3 Feb.

8 Feb.

3 Mar.

5 Mar.

24 Mar.

19 Apr.

1982

1982

1982

1982

1982

1982

1982

20 Apr. 1982

08.00

22,03

07.30

13.30

07. 24

11.50

07.39

18.31

10.15

13.35

23.43

10.56

16.30

10.55

16.30

09.40

22.29

16,37

-31-

Very light precipitation.

Diminishing precipitation. Diffi-
culties with photographic record

causes termination of observation.

Light precipitation, very low
density snow, wind begins to in-

terfere with snow crystal record.

Snow crystal record in Formvar
slides; no rate of precipitation

measurements.

Rate of precipitation with Dew Scale
but have trouble with Polarcid cas-

sette.

Snow surveillance drive with H.
Riehl: Boulder, Eldora, Peak to
Peak Highway, Ward, Left-Hand Canyon,
office,

Snow flurries.

Very light precipitation from den-

drites and irregular snow particles.

Snow surveillance Boulder to Neder-

land along Boulder Canyon.

Snow surveillance with two stations:
1) Along Boulder Canyon to Neder-
land, then selection of observation
site 9-1/2 miles up Canyon. Several
snow showers passed by and were
studied. Difficulties with Polaroid



Data Summary cont'd.

27 Apr. 1982

11 May 1982
12 May 1982
13 May 1982

10.18

12.00

10.25

10,49

12.00

11.46

13.18

14,30

11.34

14.33

-32-

film cassette. 2) The second
station was in RL-3 during the time
period 10.48 - 15,31.

Snow surveillance along Boulder

Canyon to ramp of Eldora Ski area.

Study of several snow showers.
Terminate observations due to snow
melting before photos can be ob-
tained.

Snow surveillance from RL-3 up
Boulder Canyon to Eldora Ski Area

and return.

Snow surveillance up Boulder Canyon
to Eldora Ski Area. Temperatures at
Boulder were too warm for snow

crystal photography.

Continuous snow precipitation,

photographic record of snow crystals,

Snow surveillance Boulder Canyon
to Caribou Ranch., Tail end of ex-
tended snow fall, air is quickly
warming up and crystals melt before

their pictures can be taken.



VIII. Snow Crystal and Cloud Drop Collection by Formvar Replicator - F. Parungo

Hydrometeors (snow crystal and cloud drops) were collected with Formvar
replicators on Erie Tower and on the roof of the six story building in Boulder,
CO., at the corner of 30th and Arapahoe. The permanent replicas will be examined
with scanning electron microscope to determine the hydrometeors' structure, size

distribution and concentrations. An example is shown in Figure XVIII - 1.

Objectives:

Analyze hydrometeors' structure, size distribution, and concentration.

Data Sunmary:

Date Time Records
4 Mar. 1982 14,00 - 14.15 Photograph of hailstone
5 Mar. 1982 08.27 - 09,05 Replicas of snow crystals
20 Mar. 1982 10.25 - 11.40 Replicas of mixed hydro-
meteors

LY



IX. An Experiment on the Energy of Upslope Motions During BUCOE - H. Riehl

The BUCOE experiment with its various facets offered the opportunity to obtain
observations from the plains to the high mountains. Often the top of overcasts can
be observed at 8,000 - 9,000 feet. A sea of stratocumulus lies below and, upon
entering from above, a sharp temperature drop 1s experienced. Based on numerous
experiences of this kind, one could form the hypothesis that the observed top re-
presented the height to which a pressure gradient on the upper plains would be able
to force the cold air up the slope. On a profile up the canyon roads one should
find constant static energy appearing on a thermodynamic diagram as a moist adia-
batic lapse rate. Temperatures should be lower than measured at, say, the BAQ
tower if absolute thermal stability prevailed there, making it possible to calculate
the pressure head. Further, from the decrease of humidity along the path up the
mountainside, one should be able to calculate the Precipitation rate given the wind
field. Connection with the eastern plains would be established by the general sta-
tion network of the NWS and the special observations at BAO and Greeley plus the
aircraft flight routines,

Instrumentation for this part of the program was simple; there was need only
for a good barometer, a hygro-thermometer, and a wind direction and velocity in-
dicator. Due to the shortage of cases only three missions were made: two in
Dr. Weickmann's vehicle and one in mine. Since the cases were light there was no
problem due to snow on the highways, but there could be on more intense cases in
the future. It was hoped to have some measurements some distance above the roads

in the mountain region, but these did not materialize.

Objective:

Test the hypothesis that the top of the easterly low-level flow
against the mountains is the height to which the pressure gradient

over the upper plains is able to force the cold air upslope.

-3



Data Summary:

While further analysis with the sondes east of the mountains and the
airplane information must and will be carried out, the immediate re-
sult from the profile data alone indicated failure of the model as
outlined. In all three cases the top of the cloud was found near
8,000 - 9,000 feet with thickness of about 2,000 feet or 600 m, but
the sounding prepared by numerous measurements up several canyons in
no way indicated constant energy, i.e., the air could not have risen
from low to high levels., Winds, moreover, were very light easterly
for the most part; at times the air was calm, Temperature decreased
only very slowly with height, closer to isothermal than to adiabatic;

thus, neither pressure head nor precipitation could be computed.

After these experiences there is a puzzle as to just what is meant
by "upslope;” it would seem a very frutiful idea to repeat the
experiment in the 1982-83 seasons, as one of the major weather

factors of the whole Colorado foothills area is involved.

An example of a tephigram drawn for the last ascent made on 13 May

is shown in Figure IX-1.

-35-
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X. Tower Particle Sampling Measurements - C.C. Van Valin, D.L. Wellman, E.W.

Barrett and L.P. 3tearns

Objectives:

The Air Quality Group of OWRM measured several aerosol parameters during
upslope events beginning 24 March and ending 14 May 1982. The objectives of
the Air Quality Group study were to provide an assessment of the variability
of the size and concentration of aerosol particles and drops, the net radia-
tion, and some physical and chemical characteristics of the aerosol and drop
population, Periods of particular interest were during the formation of

elouds or when the cloud bases were descending.

Data Summary:

Measurements at the BAO were done on the Carriage, mostly at 296 m.
Measurements included light scattering (bg,.¢) at visible wavelengths, the
Aitken nuclei (AN) concentration, aerosol and drop size distributions over the
range 0,1-1600 um diameter (PMS, Inc. probes of the diameter ranges 0.1 -

2.6 pm (ASASP-X), 0.5-47 pm (FSSP), and 50-1600 pm (2-D)), and earth surface-
atmosphere and cloud drop-atmosphere interface IR temperatures. The bscatl AN
concentrations, and IR temperatures, plus air temperature, dew point, and
Carriage height were recorded on strip charts; all measurements were recorded
on magnetic tape. The inclusive times of the measurement periods are listed

in Table X-1; analog (strip chart) recordings were being made during these

periods,

5



1622
1123
1442
2348
1132
1212
1818

1752

The magnetic tape recordings, except for the 2-D, were done during the
times listed in Table X-2.

April to 29 April due to a power supply failure.

Table X1

Begin

MST,
MST,
MST,
MST,
MDT,
MDT,
MDT,

MDT,

No data were obtained from the FSSP probe from 20

24 March
9 April
15 April
18 April
26 April
29 April
4 May

10 May

-38-

1428
1724
1351
1437
0800
1335
1533

0950

End

MST,
MST,
MST,
MST,
MDT,
MDT,
MDT,

MDT,

25 March
9 April
16 April
21 April
28 April
30 April
5 May

14 May



Magnetic tape

163709
222534
075359
122959
141004
190105
065234
000014
101004
165034
000759
070059
132009
084359
113159
154529
221704
082409
123939
191659

122208

Table X=2

data record at the BAO (except 2-D).

Begin

MST, 24 March

MST,
MST,
MST,
MST,
MST,
MST,
MST,
MST,
MST,
MST,
MST,
MST,
MST,
MDT,
MDT,
MDT,
MDT,
MDT,
MDT,

MDT,

2y

25

25

March

March

March

9 April

15

16

20
20
20
21
26
26

26

27
27
29

April
April
April
April
April
April
April
April
April
April
April
April
April
April
April

April

-39-

End

210219
045034
122304
142919
172649
010535
132254
062444
163904
231524
063039
131244
194939
143429
153929
220459
234339
123104
190604
194001

224118

MST,
MST,
MST,
MST,
MST,
MST,
MST,
MST,
MST,
MST,
MST,
MST,
MST,
MST,
MDT,
MDT,
MDT,
MDT,
MDT,
MDT,

MDT,

24
25
25

25

March

March

March

March

9 April

16
16
19
19
19
20
20
20
21
26
26
26
27
27
27
29

April
April
April
April
April
April
April
April
April
April
April
April
April
April
April

April



224758
190318
081008
180315
144505
093655
162455
094058

MDT,
MDT,
MDT,
MDT,
MDT,
MDT,
MDT,

MDT,

The magnetic tape recordings

times listed in Table X=3

29 April
k May
5 May
10 May
11 May
12 May
12 May

13 May

112448
074548
154048
070125
034455
161425
225615

223848

MDT,
MDT,
MDT,
MDT,
MDT,
MDT,
MDT,

MDT,

30 April
5 May

5 May

11 May
12 May
12 May
12 May

13 May

from the PMS, Inc., 2-D probes covered the

Table X-=3

Time periods for magnetic tape record of the PMS, Inc., 2-D probe,

Begin

0810 MST, 16 April

0000 MST,
0924 MST,
1330 MST,
0826 MDT,
1230 MDT,
1903 MDT,

1804 MDT,

19 April
20 April
20 April
27 April
29 April
4 May

10 May

-40-

End

1350 MST, 16 April

0655 MST, 20 April

1200 (est) MST, 20 April

0700 (est) MST, 21 April

1910 MDT, 2T April

1320 MDT, 30 April

1535 MDT, 5 May

1340 MDT, 11 May



The analysis of the ASASP-X and FSSP data is under way. Examples of the
output are presented in Figures X-1-4 that include size distributions from
four times during the 24 March 1982 upslope episode. Tables X-U-7 contain the
particle number, surface and mass distributions derived from the same
parameters from which the figures were derived. In each figure the ordinate
values are in terms of log (dN/dlog R) cm‘3; the abscissa is log R, pm., The
crosses are the actual data points; the solid curves are modified gamma
distributions (Deirmendjian, 1969) least-square fitted to the data points by
the method of peak stripping (Barrett et al., 1979). Figure X-1 is the
product of data averaging over a 35-minute period ending at 17:59:54% MST; this
was before snowfall began and before low level clouds appeared. It is
reasonably representative of the "normal," fairly clean atmosphere. The data
collection was done at the tower's 295 m level. Figure X-2 is a 13-minute
average ending at 18:30:04 MST, in the presence of a thin cloud and after
snowfall had begun. The particle size distribution is the same in Figure X-1
from the lower radius cut-off to about 1 um., There is some increase, by
approximately a factor of two, in the size interval from ca. 2-5 um radius,
but in the larger size range, from 10-23.5 pm, the particle number increase is
close to two orders of magnitude, This probably represents the presence of
ice ecrystals, and is the small size end of the snowflake spectrum. Figure ).
3, a 3-minute average ending at 18:48:54 MST, indicates what is probably a
water cloud with a droplet number modal radius of 2.8 pm and a number increase
by nearly two orders of magnitude at the modal radius. The large particle
population, representing ice crystals, is unchanged from the previous
example, Figure ¥X-4, a 9.6-minute average ending at 21:01:59 MST, shows the

densest water cloud measured during this episode. Here the droplet modal

=41~
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Table X-4a

STATISTICS OF PARTICLE NUMBER DISTRIBUTIOH
PARTICLE SIZE RANGE FROM 8,847 T &.51 MICROMETERS
DATE 828324 TIME 173954

MERN RADIUS = 7.929E-982 MICROMETERS

MODAL RADIUS = 7.399E-PD2 MICROMETERS

MEDIAN RADIUS = 7.349E-0092 MICROMETERS

STAMDARD DEVIATION = 3.213E-982 WICROMETERS

SKEWNESS PARANETER = |,DB28E+BY0

MODAL ORDINGTE = 3.854E+@802 PER CUBIC CENTIMETER
HUHBER COHCENTRATION = 1,637E+802 PER CUBIC CENTIMETER

STATISTICS OF SURFACE DISTRIBUTION

MEAH RADIUS = 1,B7SE-801 MICROMETERS

MODAL RADIUS = 9.953E-802 MICROMETERS

MEDIAN RAGIUS = 9,961E-882 MICROMETERS

STANDARD DEVUIATION = 4,352E-802 MICROMETERS
SKEWHESS PARAIETER 1,B26E+000

HODAL ORDIHRTE = 2.547E-997 SEUARE CH-CUBIC CH
TOTAL SURFACE RRER 1,.505E-087 SQUARE CH-CUBIC CM

STATISTICS OF M&SS DISTRIBUTION FOR A DRY AERDSOL

MEGH RADIUS = 1,251E-881 WICROMETERS

HoDAL RGDIUS = 1.16BE-901 MICROMETERS

HEGIAN RADIUS = 1,160E-B91 MICROMETERS

STHNDARD DEVIATION = S5.@64E-882 MICROWETERS

SKEWNESS PARAMETER = 1.B8SE+B020

MODGL ORCIHATE = 2.542£+808 MICROGRAHMS/CUBIC METER
MASS COMCENTRATION = 1,073E+900 MICROGRAMS CUBIC HETER

Table X-4b

STATISTICS OF PARTICLE NUMBER DISTRIBUTION
PARTICLE SIZE RANGE FROM ©.415 T0 #1.25 MICROHMETERS
DATE 820324 TIME 175334

MEAN RADIUS = 1,615E+008 MICROMETERS

MODAL RADIUS = 1,B890E+900 MICROMETERS

MEDIAN RADIUS = 1,99BE+080 MICROMETERS

STANDARD DEUVIATION = {.778E+009 MICROMETERS

SKEMNESS PARAMETER = 1.E86ZE+000

MODAL ORDIMATE = 5.228E-801 FER CUBIC CENTIMETER
HUMBER CONCENTRATION = 5.857E-98! PER CUEIC CEMTIMETER

STATISTICS OF SURFACE DISTRIBUTION

MEAN REDIUS = 7.810E+060 MICROMETERS

MODAL RADIUS = §,275E+@00 MICROWETERS

MEDIAN RADIUS = 5.272E+B86 WICROMETERS

STANDARD DEVIATICH £.525E+900 MICROMETERS
SKEWHESS PARAMETER 1. 666E+B80

HODAL ORDINATE = 3.732E-007 SDUARE CM-CUBIC CH
TOTAL SURFACE AREA 3.652E-807 SOUARE CH-CUBIC CH

STATISTICS OF MESS DISTRIBUTION, CLOUD OR WET HAZE

HEAH REDIVUS = 1.714E+081 MICROMETERS

MODAL R&DIUS = 1.158E+081 WMICROMETERS

HEDIAN REDIUS = 1,157E+801 MICROMETERS

STANDARD DEUIATION = 1.871E+081 WICROMETERS
SKEMNESS PARAMETER = 1.E5S3E+B00

MODAL ORDINRTE = 9.853E-085 GRANS/CUBIC HMETER
LIGUID WATER CONTEWT = 9,S0SE~905 GRANS-CUBIC HETER

ne=
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Table X-5a

STATISTICS OF PARTICLE NUMBER DISTRIBUTIOH
PAQRTICLE SIZE RANGE FROM 8,947 TO 6.27 MICROMETERS
DATE 820324 TIME 183004

MEARN RADIUS = 8,817E-082 MICROMETERS

HODGL RADIUS = 7.412E-002 MICROMETERS

MEDIAN RADIUS = 7.411E~-862 MICROMETERS

STANDARD DEVIATION = 2.311E~-982 WICROMETERS

SKEWNESS PARAMETER = 1,B893E+680

MODAL ORDINATE = 3,.846E+802 PER CUBIC CEHTIMETER
NUMBER CONCENTRATION = 1,662E+002 PER CUBIC CENTIMETER

STATISTICS OF SURFACE DISTRIBUTION

MEAN RADIUS = 1.@9SE-061 MICROMETERS

MODAL RADIUS = 1.0816E-001 HICRUMETERS

MEDIAN RADIUS = 1,81SE-061 MICROMETERS

STANDARD DEVIATION = 4,S33E-002 MICROMETERS
SKEWHESS PARAMETER = 1,833E+000

MODAL ORDINATE = 3.638E-207 SQUARE CM/CUBIC CH
TOTAL SURFACE AREA = 1,571E-807 SQUARE CM-CUBIC CM

STATISTICS OF MASS DISTRIBUTION FOR A DRY AERDSOL

MEAH RADIUS = 1,285E-801 HICROMETERS

MODAL RADIUS = 1.189E-001 MICROMETERS

MEDIAN RADIUS = 1.188E-081 MICROMETERS

STANDARD DEVIATION = S.3B3E-802 HICROMETERS

SKEWNESS PARAMETER = 1.093E+000

MODAL ORDINATE = 2.665E+809 MICROGRAMS-CUBIC METER
MASS CONCENTRATION = 1,150E+000 HICROGRAMS/CUBIC METER

Table X-5b

STATISTICS OF PARTICLE NUMBER DISTRIBUTION
PARTICLE SIZE RANGE FROM ©,345 TO 5.5 MICROMETERS
DATE 820324 TIME 183004

MEAN RADIUS = 2,012E+808 MICROMETERS

HODAL RAGIUS = 1,548E+B00 MICROMETERS

HEDIAN RADIUS = 1.458E+0838 MICROMETERS

STANDARD DEVIATION = 1.993E+@8¢ MICROMETERS

SKEWNESS PARAMETER = 1.441E+008@

MODAL ORDINATE = 6.237E-001 PER CUBIC CENTIMETER
NUMBER CONCENTRATION = %.894E-681 PER CUBIC CENTIMETER

STATISTICS OF SURFACE DISTRIBUTION

MEAN RADIUS = 6,627E+000 MICROMETERS

MODAL RADIUS = 5.472E+000 MICROMETERS

MEDIAN RADIUS = 5,222E+800 MICROMETERS

STONDARD DEUIATION = S.Z209E+938 HICROMETERS
SKEWNESS PARAMETER = 1.337E+008

HMODAL ORDINATE = 7.112E-807 SOUARE CM-CUBIC CHM
TOTAL SURFACE AREA = 5.697E-987 SOUARE CM-CUBIL CH

STATISTICS OF MASS DISTRIBUTION, CLOUD OR WET HAZE

MEAN RADIUS = 1,872E+001 MICROMETERS

HODAL RADIUS = 9.056E+080 HICROMETERS

MEDIAN RADIUS = 8.692E+909 MICROHETERS

STANDARD DEVIATION = 7.830E+B99 MICRONETERS
SKEWNESS PRRAMETER = 1,299E+208

MODAL ORDINATE = 1.673E-004 GRAWS-CUBIC METER
LIQUID WATER COMTENT = 1,259E-094 GRANS-CUBIC METER



Table X-5c¢

STATISTICS OF PARTICLE NUMBER DISTRIBUTION
PARTICLE SI12E RANGE FROM 5.75 TO 22,75 MICROMETERS
DATE 828324 TIME 183064

MEAH PADIVUS = 1,312E+861 MICROWMETERS

MODAL RADIUS = 1,527E+0681 MICROMETERS

MEDIAN RADIUS = |,2%0E+861 MICROMETERS

STANDARD DEVIATION = &,696E+605 WICROMETERS

SKEUNESS PARAMETER = 7,965E-0801

MODAL ORDINATE = 4,962E-881 PER CUBIC CENTIMETER
NUMBER COHCENTRATION = 2,837E-99% PER CUBIC CEMTIMETER

STATISTICS OF SURFACE DISTRIBUTION

MERN RabDIUS = 1.3924E+081 MICROMETERS

MODAL RADIUS = 2,874E+081 WICROMETERS

MEDIAN RADIUS = 1,893E+6061 MICROMETERS

STANDARD DEVIRTION = &,E28E+806 MICROMETERS
SKEWNESS PARAMETER 6.582E-091

MODAL ORDINATE = 2.849E-805 SOUARE CH-CUBIC CH
TOTHL SURFACE AREA 7, 733E-006 SOQUARE CH-CUBIC CH

STATISTICS OF MASS DISTRIBUTION, CLOUD OR WET HAZE

MEAN RADIUS = 2,153E+001 MICROHETERS

MODAL RADIVUS = 2,285E+061 MICROMETERS

MEDIAN RADIUS = 3,126E+981 MICROMETERS

STANDARD DEUIARTION = 6.5S3E+060 MICROMETERS
SKEWHESS PARAMETER = 6,219E-981

HODAL ORDINATE = 1,489E-602 GRAMS-CUBIC METER
LIQUID WATER CONTEWT = 4.964E-993 GRANS-CUBIC METER

n



+sTRISL1D MOUS JO UOTIPIIUSDUOD IBTFWES € Inq ‘pRoTo I9lem 9YI UL SIOT
—doip 910w SSWI} (9 INOGE SMOYS STUI ¢z-x 2an3tJd o1 poardmo) °OVd JO T2A°T W 00T °Y3 3I® LSKH
$G:gy:8T e Surpud poriad gurSeioAe 93INUTW~-{ B I0J UOTINGTAISTP 9ZTS 3TITIIed '¢-X 21n314

w7 'y 3o| b
I a I-

i
¥

T

T
b o
T
-
-

-
-

LY 'l
L Bl RJ L]

T o
L o
——
-y

-

™
{ =

(A ]
{

T~

A

La?]

aak NIW-E San01a L
159 W 88
1SN #5SEAT
2861 HOawl +2 30003

g-wd (Y 30| p/Np) 3o
—Aa7—



Tahle X-6a

STRTISTICS OF PARTICLE NUMBER DISTRIBUTION
PARTICLE SI12€ RANGE FROM 0.047 T0 9,29 MICROMETERS
DRTE 820324 TIME 184954

MERN RADIUS = 7,743E-202 WICROMETERS

MOBAL RADIUS = 8.12PE-002 MICROMETERS

HEDIAN RADIUS = ?,253E~802 MICROMETERS

STANDARD DEVIATION = 3,719€-002 MICROMETERS

SKEWNESE PARAHETER = 9, 154E-901

MODAL ORDINATE = 3,289E+892 PER CUBIC CENTIMETER
NUMBER CONCENTRATION = t.?71E+062 PER CUBIC CENTIMETER

STATISTICS OF SURFACE DISTRIBUTION

MEAN RADIUS = 1,118E-901 MICROMETERS

MODAL RADIVUS = {,152E-081 MICROMETERS

MEDIAN RADIUS = 1,976E-201 MICROMETERS

STANDARD DEVIATION = 4,1E5E-882 MICROMETERS
SKEWNESS PARAMETER = 8,399E-201

MODAL ORDINATE = 3.383E-087 SOUARE CM-/CUBIC CM
TOTAL SURFACE AREA = 1,644E-007 SQUARE CH-CUBIC CH

STATISTIES OF MASS DISTRIBUTION FOR A DRY AERDSOL

MERN RADIUS = 1,2P3E-001 MICROMETERS

MODAL RADIUS = 1,305E-001 MICROMETERS

MEDIAN RADIUS = 1,234E-001 HICRONETERS

STANDARD DEVIATION = 4.330E-082 MICROMETERS

SKEWNESS PARAMETER = 8.132E-991

HODAL ORDINATE = 3.262E+00Q MICROGRAMS CUBIC METER
MASS CONCENTRATION = 1, 225E+0900 HMICROGRAMS-CUBIC METER

Table X-6b

STATISTICS OF PARTICLE NUMBER DISTRIBUTION
PARTICLE SIZE RANGE FROM 8.27 TO 3.27% MICROMETERS
DATE 828324 TIME 184854

MEAN RADIUS = 2.470E+000 MICROMETERS

MODAL RADIUS = 2,839E+000 MICROMETERS

MEDIAN RADIUS = 2.436E+000 MICROMETERS

STANDARD DEVIATION = 1,807E+060 MICROMETERS

SKEWNESS PRRAMETER = 6.D24E-891

MODAL ORDINATE = 3,77DE+801 PER CUBIC CENTIMETER
HUMBER CONCENTRATION = 1.67DE+001 PER CUBIC CENTIMETER

STATISTICS OF SURFACE DISTRIBUTION

MEAN RADIUS = 3.206E+008 MICROMETERS

MODAL RADIUS = 3.462E+GD0 MICROMETERS

MEDIAN RADIUS = 3,195E+980 MICROMETERS

STANDARD DEVIATION = 9,341E-001 MICROMETERS
SKEWRESS PARAMETER = 4.487E-6a1

NODAL ORDINATE = 4.749E-095 SQUARE CM~CUBIC CH
TOTAL SURFACE AREA = 1{.493E-805 SOUARE CH-CUBIC CH

STATISTICS OF MASS DISTRIBUTION, CLOUD OR WET HRZE

MEAN RADIUS = 3,478E+600 MICROHETERS

MODAL RADIUS = 3,7B3E+000 MICROMETERS

MEDIAN RADIUS = 2,478E+080 MICROMETERS

STANDARD DEVIATION = 35,063E-081 MICROMETERS
SKEWNESS PARAMETER = 4,029E-001

MODAL ORDINATE = S.674E-003 GRAMS-CUBIC METER
LIQUID WATER CONTENT = 1,596E-003 GRAMS/CUBIC METER



Table X~6c

STATISTICS OF PARTICLE NUMBER DISTRIBUTION
PARTICLE SIZ2E RANGE FROM 7.7% T0 22.73 WICROMETERS
DATE 3828324 TIME 184834

MEAN RADIUS = 9,749%E+0008 MICROMETERS

MODAL RADIUS = 1.S2Q9E+001 HICROMETERS

MEDIAN RADIUS = 9.8S8E+088 MICROMETERS

STANDARD DEVIATION = 7,287E+098 MICROMETERS

SKEWNESS PARAMETER = 7.67€E~-001

MODAL ORDINMTE = S5,656E-981 PER CUBIC CEWTIMETER
HUMBER COHWCEMTRATION = 4.537€-60t PER CUBIC CENTIMETER

STATISTICS OF SURFRCE DISTRIBUTION

MEAN RADIUS = 1,792E+891 MICROMETERS

MODAL RaDIUS = 2,15%E+001 MICROMETERS

MEDIAN RADIUS = 1.8S1E+881 MICROMETERS

STAHDARD DEVIATION = 5,5329E+080 MICROMETERS
SKEWNESS PARAMETER = -7,403E-081

HODAL ORDINATE = 2.892E~-905 SQUARE CH-CUBIC CH
TOTAL SURFACE ARER 9.445E-006 SQUARE CH-CUBIC CH

STATISTICS OF MASS DISTRIBUTION, CLOUD OR WET HAZE

MEAN RADIUS = 1.963E+001 HICROMETERS

MODAL RADIUS = 2,247E+081 MICROMETERS

MEDIAH RADIUS = 2,818E+281 MICROMETERS

STANDARD DEVIATION = 4.888E+008 MICROMETERS
SKEWHESS PARAMETER = -7,523E-081

MODAL ORDINARTE = 2.138E-002 GRAMS-CUBIC METER
LIGUID WATER CONTEHT = 5,044E-003 GRAMS-CUBIC METER
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Table X-7a

STATISTICS OF PARTICLE NUMBER DISTRIBUTION
PARTICLE SIZE RANGE FROM ©.847 TO 8.871 MICROMETERS
DATE 920324 TIME 219133

MEAN RADIUS = 1,174E-882 MICROMETERS

MODAL RADIUS = 32,611E-882 MICROMETERS

HEDIAN RADIVUS = 2,474E-082 MICROMETERS

STANDARD DEVIATION = 1,532E-002 MICROMETERS

SKEWNESS PARAMETER = 1.127E+908

MODAL ORDINATE = 3,321E+002 PER CUBIC CENTIMETER
NUMBER CONCENTRATION = &,183E+802 PER CUBIC CENTIMETER

STATISTICS OF SURFACE DISTRIBUTION

MEAN RADIUS = 4,836E-002 MICROMETERS

MODAL RADIUS = 4,979E-802 MICROMETERS

MEDIAN RADIUS = 4,148E-002 MICROMETERS

STAMDARD DEVIATION = 1,439E-862 MICROMETERS
SKEWNESS PARAMETER = -6,344E-001

MODAL ORDINATE = 8,342E-908 SQUARE CM/CUBIC CH
TOTAL SURFACE AREA = 2,895E-008 SQUARE CM-CUBIC CM

STATISTICS OF MASS DISTRIBUTIOH FOR A DRY AEROSOL

MEAN RADIUS = 4,549E-802 MICROMETERS

MODAL RADIUS = S5,261E-802 MICROMETERS

MEDIAN RADIUS = 4,663E-092 MICROMETERS

STANDARD DEVIATION = 1.272E-802 WICROMETERS

SKEWNESS PARAMETER = ~-7,195E-001

MODAL GRDINATE = 2.851E-981 MICROGRAMS-CUBIC METER
MASS CONCENTRATION = ?7,783E-982 MICROGRAHS/CUBIC METER

Table X-7b

STATISTICS OF PARTICLE NUMBER DISTRIBUTION
PARTICLE SIZE RANGE FROM ©.878 TD .27 MICROMETERS
DATE 820324 TIME 218159

MEAN RADIUS = 8.671E-002 MICROMETERS

MODAL RADIUS = §,819E-002 MICROMETERS

MEDIAN RADIUS = 8,017E-802 MICROMETERS

STANDARD DEVIATION = 3,578E-002 MICROMETERS

SKEWNESS PARAMETER = 1,993E+000

MODAL ORDINATE = 1.724E+082 PER CUBIC CENTIMETER
NUMBER CONCENTRATION = 7.445E+001 PER CUBIC CENTIMETER

STATISTICS OF SURFACE DISTRIBUTICH

HEAN RADIUS = 1,187E-001 MICROMETERS

MODAL RADIUS = 1,B98E~881 WICROMETERS

MEDIAN RADIUS = 1.998E-061 MICROMETERS

STANDARD DEVIATION = 4,395£-002 MICROMETERS
SKEWNESS PARAMETER = 1.093E+200

MODAL ORDIHATE = 1.908E~007 SQUARE CH/CUBIC CH
TOTAL SURFACE ARER §,232E-098 SQUARE CH-CUBIC CnM

STATISTICS OF MASS DISTRIBUTION FOR A DRY AEROSOL

MEAN RADIUS = 1.389E-0@1 MICROMETERS

HGDAL RADIUS = 1,285E-091 MICROMETERS

MEDIAH RADIUS = 1,285E-001 MICROMETERS

STANDRRD DEVIATION = S,725E-802 MICROMETERS

SKEWHESS PARAMETER = 1,092E+000

HODAL ORDINGTE = 1.511E+000 MICROGRAMS-CUBIC METER
MASS CONCENTRATION = 6.516E-001 MICROGRAMS/CUBIC METER



Table X-7c¢

STATISTICS OF PARTICLE NUMBER DISTRIBUTION
PARTICLE SIZE RANGE FROM ©.25 TO 19,75 MICROMETERS
DATE 828324 TIME 210159

MEAN RADIUS = 3.114E+000 HICROMETERS

HMODAL RADIUS = 3,369E+000 MICROMETERS

MEDIAN RADIUS = 2,995E+000 MICROMETERS

STANDARD DEVIATION = 1,.325E+806 MICROMETERS

SKEWNESS PARAMETER = 7,983E-901

MODAL ORDINATE = 4.199E+092 PER CUBIC CENTIMETER
NUMBER CONCENTRATION = 1.991E+202 PER CUBIC CENTIMETER

STRTISTICS OF SURFACE PISTRIBUTIOHN

MEAN RADIUS = 4,173E+009 MICROMETERS

MODAL RADIUS = 4,377E+000 MICRUMETERS

MEDIAN RADIUS = 4,885E+008 MICROMETERS

STARNDARD DEVIATION 1.364E+068 MICROMETERS
SKEWNESS PARAMETER ¢.209E-801

MODAL ORDIHATE = 7. 335E~-804 SQUARE CHM-CUBIC CM
TOTAL SURFACE AREA = 2,3635E-084 SHUARE CM-CUBIC CH

STRTISTICS OF MASS DISTRIBUTION, CLOUD OR WET MAZE

MEAH RADIUS = 4.E13E+000 MICROWETERS

MODAL RADIUS = 4,207E+009 MICROMETERS

HEDIAN RADIUS = 4,.539E+000 MICROMETERS

STANDARD DEVIATION = 1,374E+G088 MICROMETERS
SKEWHESS PARAMETER = &,953E-001

MODAL ORDINATE = 1,218E-881 GRAMS-CUBIC METER
LIQUID WATER CONTENT = 3,98SE-002 GRAMS-CUBIC METER

Table X-7d

STATISTICS OF PARTICLE NUMBER DISTRIBUTION
PARTICLE SIZE RANGE FROM 12.25 TQ 22.75 MICROMETERS
DATE 328324 TIME 218153

MEAN RADIUS = 1,844E+08091 MICROMETERS

MODAL RADIUS = 1.762E+081 MICROMETERS

MEDIAN RADIUS = {.762E+D01 MICROMETERS

STANDARD DEVIRTION = S,P13E+800 MICROWMETERS

SKEWNESS PARAMETER = 9,352E-001

MODAL ORDINATE = 1,.538E-861 PER CUBIC CENTIMETER
NUMBER CONCEHTRATION = 5.969E-802 PER CUBIC CENTIMETER

STATISTICS OF SURFACE DISTRIBUTIOHN

HEAN RADIUS = 2,215E+801 MICROMETERS

MODAL RADIVUS = 2,11PE+981 HICROMETERS

MEDIAN RADIUS = 2,116E+801 MICROMETERS

STANDARD DEVIATION = &,355E+000 MICROMETERS
SKEHNESS PARAMETER 9.850E-091

MODAL ORDINATE = 7.218E~BBE SQUARE CH-CUBIC CH
TOTAL SURFACE AREA 2.375E-006 SQUARE CH-CUBIC CH

STATISTICS OF MASS DISTRIBUTION. CLOUD OR WET HAZE

MEAN RADIUS = 2,427E+801 MICROMETERS

HODAL RADIUS = 2,3208E+881 MICROWETERS

MEDIAN RADIUS = 2,319E+001 HICROMETERS

STANDARD DEVIATION = ?,.518E+808 WICROMETERS
SKEWHESS PARAMETER = 3,848E-801

MODAL ORDINATE = S,326E~-8032 GRAMS-CUBIC METER
LIQUID WATER CONTENT = 1.?52E-803 GRAMS-CUBIC METER

Wi
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radius was ca., 3.4 pm and the maximum ordinate value {based on raw data

points) was ca. 1000 em™3. The ice erystal mode (R > 10 pm) was much less

populous than in the example of Figure. X-3.

At the present time, the capability exists to provide imaging output for
the 2-D probe. Software is being developed to provide ice and liquid water
diserimination, from which the water content of both the liquid and solid
phases will be derived, and the size distributions, from which number cconcen-
tration, surface area, and mass concentration will be derived., Additional

functions will be developed as the need arises.

Figure X-5 is a sample of the imaging output from the 2-D probe, The
number code at the top left of each image row is, in order, the year, month,
day, hour, minute, and second (MST) of the beginning of the image row. The
following numbers, 799 and O, are relevant only to internal electronic
options. The length of the vertical bars is 800 pm, and they constitute a
iinearly proportional scale for estimation of dimensions shorter than 800 um;
the horizontal dimension is of the same scale., The theoretical lower size
limit is based on the dimension of the individual sensing elements, i.e.,

25 pm; in practice, the lower limit is near 50 pm. The images shown represent
the real two-dimensional shape of each particle that passes the sensing array,
and in this sample it is apparent that graupel was being sensed. Each ver-

tical bar also represents an indeterminate amount of time when no particles

were present in the sensing array.

Aerosols and droplets were collected for individual analysis with both
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transmission and scanning electron microscopes. The analysis is for partical
size, shapes, and the presence of sulfate and nitrate (transmission), and for
particle morphology and elemental content (atomic number greater than 11,
scanning electron microscope with energy dispersive X-ray analysis), The
particle samples were collected at the 300 m BAO tower level using the
Cassella cascade impactor. Analysis of the April 27, 1143-1205 MDT sample
showed that only liquid droplets of modal diameter 0,25-0.30 pm, range 0.1-
3.0 pm, were collected, and all contained sulfate., During sample collection
the atmosphere being sampled appeared to be cloud free; however, cloud base
was a short distance zbove the tower. Analysis of the other samples is

continuing. The sample collection times are listed in Table X-8.

Table X-8

BAQ cascade impactor sample collection times.

1105-1148 MST, 16 April during snowfall
1059~1136 M3T, 19 April after upslope
0919-0939 MsT, 20 Apri] during snow
1042-1120 MST, 21 April after upslope
1613-1628 MDT, 26 April before upslope
1143-1205 MDT, 27 April hazy, close to cloud

base. Droplets con-
taining sulfate, no

dry aerosol,



1217-1236 MDT, 5 May cloud above the tower

1340-1345 MDT, 8 May In cloud
1405-1419 MDT, 8 May In eloud
1022-1101 MDT, 9 May In c¢loud

In addition to the measurements at the BAO, a continuous record of AN
concentration, atmospheric electrical conductivity, wind direction and velo-
city, and temperature was made at the Gunbarrel Hill field site and is
available in support of the BUCOE analysis. Also, the Thermo-Systems, Inc,,
Model 3030 Electrical Aeroscl Analyzer (EAA) was operated for spot
measurements of size distribution during upslope events. The EAA particle
size range is approximately 0.015 to 0.9 um diameter. Sampling time per EAA
size distribution determination is ca. 2 minutes. The sample beginning times

are listed in Table X-9,
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0932
1644
2030
0834
0930
1502
1036
1500
1600
1700
1856
2000
0800
0940
1022
1100
0916
0828
1400
1500
1900
2000
0630

0700

Table X-9

MST,
MST,
MST,
MST,
MST,
MST,
MST,
MST,
MST,
MST,
MST,
MST,
MST,
MST,
MST,
MST,
MST,
MST,
MST,
MST,
MST,
MST,
MST,

MST,

2
21
24
25
25
25
19
19
19
19
19
19
20
20
20
20
26
27
29
29
29
29
30
30

March
March
March
March
March
March
April
April
April
April
April
April
April
April
April
April
April
April
April
April
April
April
April

April



0730 MST, 30 April
0800 MST, 30 April
0846 MST, 4 May
0600 MST, 5 May
0652 MST, 5 May
0730 MST, 5 May
0800 MST, 5 May
0830 MST, 5 May
0900 MST, 5 May

0824 MST, 6 May

References

Barrett, E. W., F, P. Parungo, and R. F. Pueschel, Cloud modification by urban
pollution: a physical demonstration, Meteorol. Rdsch., 32, 136-149,
1979.

Deirmendjian, D., Electromagnetic Scattering on Spherical Polydispersions,

Elsevier, New York, 1969.




i-3

Jopoy wiug

e

Jopoy
18|ddog wog

Jajawolpny
SADMOIW

—

Jamo) :
- wooe

JOPDY PUD SDUUBIUY MD-WH

g 3lIs




J ]
ubA Anjdsiq
pup Bujssesouy

2 3us




II. Goals and Objectives

The goals of this observational program were to provide the data base to:

A) Learn more about the role of ice crystals in the formation of clouds

and precipitation under upslope conditionms.

B) Ccalibrate the various remote sensing systems against reliable in situ
devices in a steady, homogeneous cloud enviromment, and to evaluate
their practical applicability for observing the role of ice crystals

and cloud microphysics in the evolution of upslope precipitation.



III. Facilities in the Experiment

A) Tn gitu measurements

Aireraft (University of N. Dakota's Citation)
Boulder Atmospheric Observatory (BAO)

Tower particle measurements

Surface chemistry sampling

All-sky camera

Retating beam ceilometer

B) Ground-based remote sensing

Dual~channel microwave radiometer

3~cm wavelength Doppler radar

8.6 millimeter, vertically pointing radar

10-cm frequency modulated, continuous wave (¥FM-CW) radar
Doppler lidar

Dual-polarization lidar

C) Local supporting observations and facilities

WPL's Boulder Surface Wind Network (BWN)

PROFS Surface Network

NCAR 10- and 3-cm wavelength Doppler radar (CP-2)
RAWINS from the BAO

RAWINS from Greeley

Continuous wind soundings by radar from Platteville

Continuous radiometric soundings at Stapleton Airport



IV. Participating Organizations

The experiment was a cooperative program including several laboratories and

offices within NOAA as well as organizations outside NOAA:

A) NOAA laboratories and offices

Aeroncmy Laboratory
Office of Weather Research and Modification
Wave Propagation Laboratory

Weather Modification Program Office

B) National Center for Atmospheric Research

Field Observation Facilities

c) Cooperative Institute for Research in the Enviromnmental Services

In addition to the above, an aircraft operated by the University of North
Dakota was a key element in the observation program. Lease of the aircraft and
aircraft insurance were provided by the Bureau at Reclamation, so that it was
only necessary that NOAA pay for aircraft hours, flight crew salaries and per

diem.



V. Operational Summary of the Principal Weather Events

24 March

A frontal passage was forecast for 1500, then moved up to 1430. Most
stations were manned by 1400. By 1410 the front was dramatically
visible to the northeast by the dust storm it was producing. Pictures
were taken at 1410 and 1420. The carriage was down by 1425 when the
wind struck. The T' sensor at level 4 was destroyed. Both the Doppler
radar (3-cm) and the Doppler lidar were recording VAD data. A success-
ful GMD launch was made at 1636. Snow began at Fort Collins at 1619,
Winds were from the NE at 1700. TPQ-11 had continuous echo to the
ground at 1735 and snow began at 1749. At 1855 the Doppler lidar quit
for the night. The optical precipitation sensor was turned on at 1605.
GMD launches at 1903, 1945, and 2042. Small graupel particles at 2052,
light snow at 2137. Aircraft take-off from Jeffco at 2155, but unable
to retract landing gear. Returned to Jeffco and did not fly again that
night. At 2300 all units were placed in automatic recording, unmanned
mode for the night. GMD launch at 2251.

25 March

Joint Doppler lidar-aircraft soundings at 1300 accompanied by GMD
launch. Aircraft did spiral ascent to 35,000 ft, MSL and descent in
clear air, then headed for North Dakota.

9 April

Operation started at about 1430. Aircraft had been called; by the
time it had arrived clouds had largely disappeared. Aircraft
arrived at 1640, climbed to 37,000 ft. MSL, then returned to North
Dakota. GMD launches at 1650 and 1710.

=10=



15 April

Operation began at 1700. GMD launch at 1718. At 1725 there was a
middle cloud layer at about 10,000 ft. AGL accompanied by low fracto
cumulus with virga. At 1745 pictures were taken around the tower.

At 1821 there was light rain and a gust front arrived from the west.
VAD's by FM-CW radar and Doppler lidar were taken at 1831. Aircraft
arrived at 1910 and started spiral climb from 6000 ft. MSL, at 200
ft./min. for first 1000 ft.--faster above 7000 ft. The aircraft
entered clouds at 15,700 ft. MSL. It ascended to 20,000 ft., and be-
gan its descent at 2004. VAD's by pulse Doppler radar at 2105, FM-CW
at 2137. GMD launch at 2157. The aircraft started a climb at 2224,
It cleared cloud top at 23,000 ft. MSL and started its decent at 2309.
Started ascent at 2330, reached 23,000 ft. at 2341 and headed west.
Started slant descent at 2354; headed for Jeffco at 0001 or 16th.
Back to Plan A at 0007.

19-20 April

Mode of operation during the night of 19-20 April was basic Plan A
(without the lidars) and with the pulse Doppler radar doing very slow
VAD's instead of pointing vertically. There was a light snow falling
in area from about 1800 on. From 2300-2400 it was fairly heavy. The
aircraft was ordered down and arrived at around 0300 for an 0400 take-
off. Gossard talked to them at 0330. Trotter and Abshire arrived to
fly with them at 0350. There were GMD launches from tower at 1203,
0408, and 0820. Aircraft took off at 0400, but 40 miles into the
flight pattern word came that the co-pilot's (the scientist co—pilot'a
father) had a coronary and was in intensive care. Therefore, the
plane returned to Jeffco to phone North Dakota and try to locate
another test pilot. GMD manned all night, FM-CW radar manned at 0600
and all facilities up and manned by 0700. Light snow started at 0714.
Ganor went up the tower collecting snow samples at 0906. At 0925 small
hail or graupel was falling ("1 mm diameter) and continued to fall
intermittently. By 0945 it was sticking to the ground. FM-CW radar
recorded fall velocity spectra. At 1002 it was snowing harder. By

1000 a co-pilot was found in Kansas City, but his aircraft could not

~11-



land at Jeffco and so was sent to Stapleton. Level 4 T' went out at
1020. At 1024 it was snowing more heavily. level 3 T' lost at 1040.
Temperature at tower top -6.3°C and -3.1°C at bottom in and out of
cloud. Snow stopped at 1400. Experiment terminated at 1530.

26-27 April (Times are Daylight Time)

Late on Monday, 26 April, it was decided to bring the aircraft down
from North Dakota either that night or the following morning and
schedule a take-off at 0830. This was cancelled after the 2200 weather
maps were examined. However, the aircraft was already on it's way.

Operations began at 0930 the next morning (27 April).

There was extensive low cloud and fog and very little liquid precip-
itation in the form of sparse, large drops. The first test of the
cloud drop replicator was made at the tower top, but the timer failed.
The aircraft took off at 1030 and flew a pattern over the plains for
verifying the Nickerson model. However, the clouds were broken up
out over the plains, and the event was largely confined to the area
near the mountains. A RAWIN was launched at 1044. The aircraft did
a spiral ascent and slant descent beginning at 1045, then went into
Pattern 3 which was completed at 1310. Ganor went up the tower
collecting cloud water samples at 1120. Operations were terminated
at 1330.

29 April (Times are Daylight Time)

Operations began at 1300. The aircraft was not called down from North
Dakota. Stations were manned at 1300 except the Doppler lidar which
was manned at 1400. The CP-2 radar came up about 1730. A 403 MHz
RAOB was launched at 1930. The experiment went back to Mode A (un-
manned) at 2000. A fair amount of liquid water precipitation occurred
from 1500-1700, but it was not a widespread case (largely confined to

the region in close to the mountains).

-12-



In this event the CP-2 radar, located near I-25 and Baseline, joined
the experiment for the first time. Unfortunately, by 2000 it had lost
nearly all its echoes as had most of the other radars in the experi-
ment. The 8 mm TPQ-11 was still seeing some return from middle cloud
levels. The clear-air return on the FM-CW radar had virtually dis-
appeared also. The experiment went to the automatic recording mode

at about 1900.
11 May (Times are Daylight Time)

At 0700 it was found that one phase of the three-phase power had gone
out so both the tower and the 3-cm radar were down. The TPQ-11 and

FM radars were still up. Disk problems existed in both the BAO com-
puter and the 3-cm radar computer. The disk at the tower was

repaired by DEC at 1420 so the BAO system came up at that time. The
aircraft arrived at Jeffco between 0945 and 1000 MPT. The clouds were
low, often down across the top of the tower. Since it locked like the
event might last some time, it was decided to get one flight early in
the event, and one the following day. Therefore, the aircraft took
off at 1200 to fly Pattern No. 1. It returned about 1500 at a time
when there were so few clouds around the BAO that it was decided to
not do the slant descent toward the radiometer. The carriage was
stuck at the top of the tower during a crucial period of low clouds
and by the time it was lowered and sent back up with the tapes

changed and the system recalibrated, the clouds had lifted. Some data
were collected, using the elevator, by Ganor and Nagamoto, i.e., they
collected liquid water samples and replicator samples. After the re-
turn of the aircraft at 1500, the facilities were returned to
automatic and the experiment went into an unmanned mode, because there
were only thin clouds and no precipitation. The aircraft was put on
standby for a 0900 take-off the following day. Bartram worked on 3-cm
radar disk most of the afternocon., It was repaired about 1630 and the

radars were left in an automatic, operational mode through the night.

_.13._.



12 May

The dual-polarization lidar site was manned at 0740 MDT. GMD launch
at 0753. Radars were up at 0740, The weather was heavy overcast with
some clearing to the west. The CP-2 radar came up at 0845 but did not
see much, so it was decided to hold the aircraft. Light precipitation
began about 0918, increased more-or-less continuously to 0930 and con-
tinued to 1000, so dual-polarization lidar was closed dowm at about
0920-0930. At about 1100, dual-Doppler work began between CP-2 and
CP-3. The aircraft took off at 1155, It flew Pattern No. 1. c¢p-2
reported widespread precipitation over the area and deepening of the
easterly flow. The FM-CW radar, the 3-cm radar, and the microwave
radiometer did RHI's together and the two radars did a synchronous VAD
at 1500 MDT. The possibility of two more hours of alrcraft time was
discussed with Williams to get in another flight. There was heavy
icing on the balloons launched around 1600 and 2200. One balloon re-
turned to the ground because of ice. Another rose to a level where

it remained until it blew out of the area.

13 May

Mixed snow and liquid precipitation was too heavy for lidar operation,
so only the radars, radiometer, BAO facilities and the optical weather
identifier were operated. There were multiple power glitches during
the night, so the radar data acquisition systems were down. Heavy
icing occurred on the tower with large chunks falling in a radius of
100 feet around the tower base. The radars did RHI's in toward the
mountains to observe the flow patterns against the hills. The 3-cm
radar did VAD's continously except when in RHI mode. Intercomparisons
of ceiling height were made between the lidar, the ceilometers, and
the three radars. The weather began to clear by 1300 and manned

operations terminated at 1400,

~14—



XI. Surface Sampling of Chemical Content of Precipitation - R. Norton

At Site A, near the BAO tower, gas phase nitric acid, aerosols, and precipita-
tion were collected during spring upslope storms. A high volume (200 liter/min) air
sampling system was used with teflon filters for aerosols and nylon filters for
nitric acid. Special "microclean" plastic bags supported by four-liter beakers
were used to collect the precipitation. Nitrate and sulfate were extracted from
the filters using a buffered solution and quantified with a Dionex 10 ion chroma-
tograph. The major anions in the precipitation were also determined with the ion
chromatograph. Precipitation Ph, conductivity, and NHI concentration were
measured if an adequate liquid sample was available., Insufficient precipitation
fell during this experiment to reliably estimate wash out efficiencies. However,

the data that were taken are summarized in Table XI - 1,

Objective:

The purpose of this experiment was to estimate the efficiency with which
various kinds of precipitation removes nitrate or sulfate from the

atmosphere.
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XII. BAO Tower Data and Tower Operations for BUCOE - J. Gaynor

Detailed descriptions of the BAO tower data and supporting data are presented

elsewhere

(Kaimal and Wolfe, 1979) so they will not be repeated here. The follow—

ing outlines the data provided during the experiment.

Objective:

Data

The objective of the BAO tower facility was to support the remote sensor

measurements during BUCOE.

Summary:

A)

Pertinent Standard BAO Data:

1) Dry bulb temperature at 8 levels and dewpoint temperatures at
6 levels, 10-s and 20-min. averages. Dewpoint hygrometers were
missing from the 22-m and 50-m tower levels because they were
needed on the instrument carriage. The 50-m dewpoint was re-
placed on May 4, 1981.

2) Wind speeds and directions (SSE boom) 8 levels, 10-s and 20-min.

averages.

3) Fast response temperature (T') and wind components (u, v, and w;
NNW bocm) 8 levels, 10-s and 20-min. averages, 20-min. wvariances
and fluxes and inertial subrange spectra of w and T', and cospectra

of wI' recorded every 20-min.

4) Absolute ground pressure and solar radiation at the ground, 10-s

and 20-min. averages.

5) Triangle cross-winds (3), optical an (3), and optical triangle

divergence for 20-min. intervals.
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B} Pertinent Special BAO Data:

1) Movable carriage data: Special Channel No.:
a) Sonic u, v, w. 1, 2, 3 respectively
b) Fast response temperature (T'). 4
c) Slow response dewpoint. 8
d) Propeller vane speeds and direction. 17 & 19 respectively
e) Slow response temperature. 22 with the sign in 33

2)  Absolute pressure into a special

channel for cp2 recordings every 20-min. 10

All of the data analysis and display programs which are documented for use on
the regular channels can also be used on the special channels. These programs
reside on a PDP 11/70 minicomputer located in the Wave Propagation Laboratory. The
data may be accessed by anyone and help is provided by the computer operators and
BAO scientists. Any period of data available on tape can be put back on the 11/70

disk for analysis on request.

The following list presents some of the limitations of the BAO tower data in

a precipitating and/or saturated environment.

A) The dewpointers are accurate to within 0.5°C and must be operated on

a 10-min. cleaning cycle everyday.

B) The accuracy of the dewpointers is in question in a saturated environ-
ment, particularly at ice-point temperatures. Large oscillations in
apparent dewpoint have been noted previously. Precisely when and how

these occur needs to be studied.

c) The platinum wires for the fast response temperatures may get coated
with moisture when in a cloud or in a precipitating environment,
severely dampening the response of the T' sensors. The time of coating
is usually well-marked by a sudden decrease in T' variance. A coating

of ice with some wind will break the wires causing zerc variance.
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Partial wire detachment creates large data spikes, leading to an un-—
realistically large variance. Large rain drops may also break the

platinum wires.

D) The sonic anemometers will survive in a precipitating enviromnment
longer than the other fast response sensors. In fact, the sonics will
not begin to have problems until ice coats the transducers at which
time unrealistic fluctuations occur. Also, heavy rain may significantly

coat the sonic transducers with water, leading to the same effect.

E) The response of the propeller vanes will be affected by extremely cold

and damp weather (below -10°C) or very heavy wet snow.
F) The slow response temperatures should have no problems.

The computer programs available to display and analyze the data are many and
varied. Figure XII-1 shows sample plots of the time series of fast response wind
speed and temperature at the 8 tower levels (the temperature at level 4 is missing)
and the pressure at the ground. The time series for all data is from the 10-s
averaged data set during the abrupt frontal passage on March 24, 1982. The period
is one hour in duration starting at 1400 MST. The wind speed shows that this event
appeared as a gust front, Each parameter is plotted relative to its own mean. The
fast temperatures are not calibrated absolutely, but Figure 1 shows a 5° to 8°C
temperature drop, depending om level, in a few minute period. Also, note the
"temperature waves" of about 3°C amplitudes on the lower tower levels prior to

frontal passage.

Because during the March 2-5, 1982, event many key supporting sensors were
either unmanned or unavailable (including the aircraft), we consider this event a
"ghakedown" and will not include it in the following summaries of tower operations.
The summaries begin with a chronological list of significant events including
weather observations at tower base, carriage operationms and BAQ computer on tower
data problems. With the use of the Knollenberg probes on the instrument carriage,
documenting the carriage operations is critical. TFigure XII-2 is a photograph of
the carriage and its instruments. Useful observations also include a visual
estimate of whether the tower top is in cloud to supplement the ceilometer read-

ings. Following this chronoclogical list are general comments and observations

for each event.
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Of the five cases summarized below, three can probably be considered major
events—-March 24, April 19-20, and May 12-14.

A) March 24

1)

2)

Events sequence (times in MST):

1425
1542

1724:30

1831:15-1832
1847

1900
1900-1904
1900-1933
After 2000
2000~2002
2030~-2032
2045-2048
2101-2104
2130-2132
2145-2147

2202-2218

Level 4 T" went out at frontal passage.
Temperatures dropped below freezing on tower.

Carriage at 300m. Hold at surface because of
strong winds and to allow time for start-up of
PMS probes.

Carriage descents to 250m.
Carriage at 200m.

Level 1 T' out.

Carriage ascends to 300m.
Carriage descends to 200m.
Level 7 T' failed.
Carriage ascends to 300m.
Carriage descends to 250m.
Carriage descends to 200m,
Carriage ascends to 300m.
Carriage descends to 250m.
Carriage descends to 200m,

Carriage descends to surface.

General comments and observations:

After frontal passage, the carriage was in the tower wind shadow,

nullifying the carriage wind measurements. Also because of the

strong winds and, later, the icing due to the snowfall, all the
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sonic anemometer winds were not reliable. For directions less than

90°C, the propeller vane winds were good.

After the carrage was on the surface, a brief inspection indicated
that the T' element was covered with ice crystals and the screen

on the aspirator to the unheated Td was clogged with crystals. The
effect of the crystals on Td is unclear. However, T = Td after
snow began. Ice on the T' instruments severely effects the response

characteristics.

One additional interesting note: Five to ten minutes prior to
frontal passage, large amplitude temperature variation (* 3°C) with
about a 50 to 60 s period occurred at the lower tower levels
(Figure 1). We have not correlated these with pressure or w but

these may be an interesting sidelight for study.

B)  April 19-20

1

Events sequence (times in MST):

Mornings of 19 April -0642 20 April, carriage at tower LOp. 2220
19 April -0620 20 April, no tower data due to 11/34 computer

failure.

April 20:

0642-0652 Carriage descending to surface.

0707-0720 Carriage ascending to tower top.

0714 Light snow begins.

0805 Radiosonde launch showing weak inversion at
4 km and cloud layer 2.5 km thick.

0306 Eli Ganor ascending in elevator to collect
snow samples.

0925 Graupel falling.

0945 Fairly heavy snowfall. Eli Ganor descends

tower.
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0959 Tower top in clouds,

1020 Level 4 T' out.

1024 Carriage at surface. Snowing heavily.
1040 Level 2 and 3 T' out.

1052 Carriage at top. Tower top in and out of

c¢louds during past hour,

1128-1138 Carriage descending to surface,
1152-1202 Carriage ascending to tower top.
1303-1313 Carriage descending to surface.
1334-1344 Carriage ascending to tower top. (Remains at

top through aircraft fligh% 1000-1100 on
April 21.

1400 Level 2 w out after intermittent operation
all day.

2) General comments and observations:

The snowfall on 20 April was generally convective and spotty,
with a total of 0.12" of moisture at the BAO. Essentially, all
of the fast response temperatures (T') were out and the sonic

winds were very suspect because of the wet, sticky snow.
C) 27 April
1) Events sequence (times in MDT):

Carriage at top of tower by afternoon of 26 April

2340, 26 April -
0640, 27 April Tower data lost due to power failure.

0630, 27 April Tower top in clouds.
0649-0659 Carriage descending to surface.

0800-0820 and
1020-1100 Tower data lost due to printer malfunctions.
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2)

0930 Carriage at tower top.
1058-1106 Carriage descends to surface.

1120 Eli Ganor and Charlie VanValin up elevator to
take cloud samples.

1125-1134 Carriage ascending to tower top.

1150 Pulse Doppler reported rain, but none at tower.
1216-~1224 Carriage descending to surface.

1249-1257 Carriage ascending to tower top.

1315 Sprinkle, large drops.

1330 Mode A begins. Carriage remains at tower top

until morning of 28 April.

General comments and observations:

The temperatures were above freezing (3°C - 6°C) during the entire
event. Most of the rain (0.10") fell before 2400 on 26 April with
only 0.01 after 2400. No measurable rain occurred during the
experiment., Of significance was the occurrence of low clouds very
often obscuring the top of the tower through most of the morning.
All of the tower instruments were operating properly, but some of
the data periods were totally lost because of power failures and

printer malfunctions.

D) 29 April

1)

Events sequence (times in MDT):
The carriage was at the top of the tower in the morning.
1423 Dual-polarization lidar reported structure

near the top of the tower, but nothing

noticeable in the tower data.
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2)

1430 Strong winds (14-16 m/s out on NNE) and a tem—

perature drop signals the frontal passage.

1455 Winds rise up to 27 m/s.
1604 Light rain.

1630-1800 Intermittent light rain.
1855 Gradual clearing.

General comments and observations:

The event was characterized by quite strong winds, generally
10~20 m/s from the N becoming more NE after the frontal passage.
The winds calmed by 1800. The rain was light and only measured a
trace. The top of the tower was never in cloud. All tower in-
struments functioned properly except the sonic anemometers which

can be noisy in wind higher than about 12 m/s.

E) 11-14 May

1)

Events sequence (times in MDT):

Afternoon of 10 May, carriage up to 300 m with probes running.
After 2040 10 May, power out at the BAO so no data. However,
Knollenberg probes kept running all night. 2-D probes out due

to burned out aspirator motor.

11 May, 0930 - Power back on. However, disk problems on 11/34

means no data until 1500.

1056 Tower in tenuous clouds above level 6. Very

light drizzle. Carriage stuck at 300m.

1115 0.03" of rain since 0800 when rain began.

1132 Winds from NE at 5 m/s. Fairly constant in
time and with height.
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1156 Carriage at surface.

1229 Little change in weather conditions. Winds
3-4 m/s out of NE.

1307 Eli Ganor going up elevator to take drop
samples.

1357 Clouds breaking up.

1500 Starting regular data on 11/34.

Plan A begins for the night.

0758, 12 May 0.34" of rain during night.
0800 Winds very light.
0808 Tower top clear of clouds. Carriage at 286 m

with FSSP running.

0828 Heavy cloud cover with little or no rain.

0837 Carriage at surface,

0941 Eli Ganor ascending elevator for rain drop
samples.

0938-0946 Carriage ascends to 250 m. 2-D and IR both

down on carriage. Rain getting heavier. Tower

top still clear on clouds.

0948 Tower winds remain light but more northerly.
i018 Rain has decreased considerably.

1117 Eli Ganor down from tower.

1122 Carriage at 292 m,

1142 Last tower output shows 3-4 m/s winds from

330° to 340°.

1225 During 1200-1220 data period, most dewpoint

hydrometers are in their cleaning cycle.

1328 Winds on tower are 4-6 m/s out of N. Sprinkles

at tower.
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2)

1346

1410

1423

1500

1523

1530
1535
1537-1545
1651
1640-1720
1800

2240, 12 May -
0940, 13 May

0930, 13 May

0940
0940-1120

1140

1400

Rain has stopped. Top of tower in tenuous
cloud. Accumulated about 0.03" of rain since
0800.

Moderate rain with large drops.

Sonic V component on level 8 looks bad on

1400 output.
0.14" of rain the past hour.

From 1420 on, sonic w levels 7 and 8 and sonic
u & v level 8 are out because of water on the

transducers.

Rain has tapered off.

Go to Plan A.

Carriage descending to surface to change tapes.
Carriage back at 290 m,

No BAO data because of digsk fault.

N winds at 10 m/s.

No tower data because of power problems.

Light to moderate rain through the morning.

Snow was falling during the night at tower top.
Signal cable broke on carriage on its way down.
Very intermittent tower data.

Tower data system back on, but no carriage data

from this time through 14 May.

Switch to Plan A.

General comments and observations:

This event, nearly four days in duration, was certainly the wettest

and best developed upslope case of all occurring during the ex-

perimental pericd.

A total of 3.42" of rain accumulated, with the
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heaviest precipitation period from the afternoon of 12 May until
the morning of 13 May, when the rain was mixed with snow at tower
base. During the night of 12-13 May, heavy snow fell at the top

of the tower covering the carriage with 8" to 9" of snow and ice.

During the night of 12-13 May, the rain and snow became heavy
enough to break all of the platinum wires. eliminating all T'
data. Also, through 13 May, most of the sonic anemometer wind
components were quite intermittent because of water and ice coat-
ing on the transducers. In mid-morning on 13 May, the level 6
propeller broke when it was struck by a chunk of ice falling from
above. By the morning of 14 May, all the sonics except level 6,
appeared to be working properly.

References

Kaimal, J. C., and D. E, Wolfe, BAO site, tower instrumentation, and PHOENIX
operations, Chapter 2, in Project PHOENIX: The September 1978 Field Opera-
tion, William H. Hooke, Ed., NOAA/NCAR Boulder Atmospheric Observatory
Rept. No. 1, available from NOAA/ERL, Boulder, Colo., and from NCAR Publica-
tions Office, Boulder, Colo. (1979).
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XIIT. Observations by the Microwave Radiometer - J. Snider

The microwave radiometer employed in the 1982 Boulder Upslope Cloud Observa-
tion Experiment (BUCOE 82) is an instrument that simultaneously measures liquid
water contained in clouds and atmospheric water vapor. The system is completely
passive, depending upon the natural emission of microwave energy which is pro-
portional to the amounts of water vapor and liquid water that are present in the
atmosphere. Therefore, the measured quantities are the total liquid water (in
mm) and water vapor (in cm) integrated over the entire path through the atmo-
sphere that is being observed by the radiometer (Snider et al,, 1980, Guiraud
et al., 1979).

Two independent radiometers comprise the system: the first operates at
20.6 GHz which is sensitive primarily to water vapor, while the second operates
at 31.65 GHz which is most sensitive to liquid water. The two radiometers are
coupled into a single antenna system which uses a design that produces equal
beamwidths at each frequency. As a result, equal filling factors are obtained
at each operating frequency. A steerable antenna is employed so that the system
may be used to study both spatial and temporal variability of liquid water in
clouds and water vapor in the atmosphere. However, as the radiometer is passive,
it does not provide any information about the variation of liquid and water

vapor as a function of distance from the radiometer.

Three operating modes are employed for the microwave system:

A) Fixed azimuth and elevation angles (fixed mode).

B)  Continuous azimuth scans at a fixed elevation angle (azscan mode).

C) Elevation scans at a fixed azimuth angle (RHI mode).
In general, the fixed mode was employed continuously during clear weather while
the other two modes were employed for special studies during times when liquid-

bearing clouds were present. However, the fixed mode was also used during

descents of the aircraft along the radiometer antenna beam (discussed below).
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The radiometer was co-located with the FM/CW radar, the 3 cm and 8 mm radars
about 500 yards south of the BAO tower (see Figures I-1 and I-3). The various
systems were located as close to each other as practicable so that the instruments
could make observations along nearly common paths. Because different antenna
sizes are used by the different instruments, it was not possible to employ common
volumes. Figure XIII~1 shows the dual-channel radiometer installed at BAO

and Figure XIII-2 shows the interior of the radiometer van.

Objectives:

The following experimental objectives were established for the micro-

wave radiometer during BUCOE 82:

A) To make continuous measurements of integrated water vapor and
liquid water throughout the (BUCOE) test period with fixed and

scanning modes being used as appropriate.

B) To acquire specific data sets for comparison with reflectivity

measurements made by the 10 cm FM-CW and 3.2 cm Doppler radars.

C) To acquire specific data sets for comparison with optical mea-
surements of ice and liquid in clouds by the dual-polarization
lidar.

D) To acquire data on cloud liquid content for comparison with
simultaneous in situ measurements of microphysical characteristics
and cloud liquid water by probes mounted on an aircraft. These
measurements, to be performed preferably in relatively uniform
cloud types, were to be made along a common path through the

clouds at a 7.5 degree elevation angle.

These experiments were designed to support the following studies in

atmospheric science:
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Data

A) Investigate the temporal and spatial variability of liquid water
in Colorado upslope cloud systems as they evolve and produce

precipitation.

B) Study the ability of the microwave radiometer to detect changes

of state in clouds.

C) Further demonstrate and document the capability of the microwave

radiometer to detect supercooled liquid in stratoform clouds.

D) Evaluate the advantages resulting from simultaneous observations
of clouds by the microwave radiometer, 8.6 mm, 3.2 c¢m and 10 cm
radars, i.e., is the total information content increased over that

from the solitary measurements?

Summary:

The microwave radiometer operated essentially continuously during BUCOE
82 from 1430 MST, March 1, until 1200 MST, May 17. Data are missing
for about 6 percent of the time primarily due to power outages which
resulted in a loss of computer processing. The radiometer proper

operated without failure of any kind for the entire period.

Output data from the microwave radiometer are available as computer
plots on microfilm or in tabulated form. Liquid and water vapor data
are presented as a function of time for the fixed mode and versus angle
for the two scanning modes. Examples of the plots are given in Figures
XIII-3 and XIII-4. A summary of system operation throughout the BUCOE
82 operating period is listed in Table XIII-1. The elevation angle was
90° in the fixed mode unless otherwise listed in the table.
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TABLE XIII-1
SUMMARY OF MICROWAVE RADIOMETER DATA AVAILABLE FOR BUCOE 82

o, 1 A0

Date Time Period (MST) Operating Mode Remarks
03/01/82 1430-1600 Azscan Various elevation angles
1600-2400 Fixed
03/02/82 0000-2400 Fixed
03/03/82 " 1 n
03/04/82 n " "
03/05/82 1 n n
03/06/82 " " ]
03/07/82 113 11 "
03/08/82 " 17 1]
03/09/82 n " "
03/10/82 " " 1]
03/11/82 0000-1710 Calibration
1723-1800 Fixed
1800-2400 "
03/12/82 0000-2400 "
03/13/82 " 1" "
03/14/82 1] " 1]
03/15/82 0000-0946 "
0946-1059 Azscan el. = 15°
1108-2400 Fixed
03/16/82 0000-1400 "
1404-1450 Calibration
1517-2400 Fixed
03/17/82 0000-2400 "
03/18/82 " L1} 11"
03/19/82 [} 1} "
03/20/82 [} 1" n



(TABLE XIII-1 - Cont.)

Date Time Period (MST) Operating Mode Remarks

03/21/82 0000-2400 Fixed

03/22/82 ] " n

03/23/82 " L1} 1

03/24/82 0000-1800 "
1800-2007 Azscan Coordinated scans with 3 cm

radar

2017-2220 Fixed el, = 7.5°
2225-2310 Azscan
2313~-2400 Fixed el., = 7.5° until 2325

03/25/82 0000-1433 Fixed
1433-1537 Calibration
1550-2400 Fixed

03/26/82 0000~-2400 Fixed

03/27/82 0000-2400 "

03/28/82 0000-2400 "

03/29/82 0000-1350 "
1354-1412 Azscan el, = 7.,5°
1413-1447 Fixed el, = 7,5°
1447-2400 "

03/30/82 0000-2400 "

03/31/82 " 1] n

04/01/82 0000-1412 Azscan el. = 7.5°
1511-1533 Fixed
1538-2400 "

04/02/82 0000-2400 "

04/03/82 " " "

04/04/82 " " "

04/05/82 0000-1008 "
1010-1122 Calibration
1122-2400 Fixed

04/06/82 0000-2400 "
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(TABLE XIII-1 - Cont.)

Date

04/07/82

04/08/82

04/09/82

04/10/82

04/12/82
04/13/82
04/14/82

04/15/82

04/16/82

Time Period (MST) Operating Mode
0000-1353 Fixed
1358-1709 Azscan
1720-2400 Fixed
0000-1445 "
1452-1638 Azscan
1650-2400 Fixed
0000-1450 "
1455-1529 Azscan
1540-1614 Fixed
1630-1642 "
1643-1652 "
1653-1745 "
1746-1750 "
1751-2400 "
0000-1800 "
1800
1345-2400 "
0000-2400 "

11 1 1"
0000-1641 "
1645-1741 Azscan
1746-1800 Fixed
1801-2015 "
2016-2150 Azscan
2150-2400 Fixed
0000-0005 "
0011-0900 "
0906-1208 Azscan
1210-1332 Fixed
1353-2400 "

=

Remarks
el, = 7.5°
el. = 7.5°
el. = 7.5°

Alrcraft climbing vertically
over tower

el. = 7.5°

el. 7.5°

Antenna position indicator

failed causing less of com-—
puter processed data until

1345, 04/12/82

el. = 7.5°

el. = 7.5°, az. = 312° for air-
craft descent from 2002-2008
Coordinated scans with 3 cm
radar

el. = 7.5° for aircraft de-
scents which occurred from
2310-2335 and 2354-2358

el. = 7.5°

el. = 90°

Continuous scans at el. = 7.5°
while awaiting aircraft

el. = 7.5°, Aircraft descent

from 1324-1327



(TABLE XIII-1 ~ Cont.)

Date Time Period (MST) Operating Mode Remarks
04/17/82 0000~-2400 Fixed
04/18/82 " " 1
04/19/82 " " T
04/20/82 0000-0637 "
0640-0700 Azscan el, = 7,5°
0705-0730 Fixed
0730-0754 RHI
0755-0854 Fixed
0858-1000 Azscan Coordinated scans with 3 cm
radar, el. = 7.5°
1000-1130 Fixed
1133-1248 Azscan el. = 7.5°
1248-1325 " Coordinated scans with 3 om
radar
1335~1418 Fixed
1421~-1453 RHI Coordinated RHI scan with
FM-CW and 3 cm radars
1455-1514 Fixed el. = 15°, looking along same
path with FM-CW radar
1523-1606 RHI Coordinated scan with FM-CW
and 3 ¢m radars, and dual-
polarization lidar
1609-1650 Azscan el, = 7.5°
1655-2400 Fixed
04/21/82 0000-2400 "
04/22/82 n " "
04/23/82 " 1] n
04/24/82 " " "
04/25/82 " " "
04/26/82 0000-0620 "
0620~2400 " Power failures caused loss
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(TABLE XIII-1 -~ Cont.)

Date

Time Period (MST)

Operating Mode

Remarks

04/27/82

04/28/82

04/29/82

04/30/82

05/01/82
05/02/82
05/03/82
05/04/82

05/05/82

0000-0050
0050-0815
0841-1017
1018-1045
1048-1120
1122-1148
1148-1219

1229-1237
1245-1259
1303-1330
1331-2400

0000-0850
0850-0921
0925-1039
1045-2400

0000-1218
1220-1321
1324-1406
1419-1435

1439-1500
1503-1534

1535-1613
1614-1630
1630~-1722
1722-1757
1800-2400
0000-1305
1312-1600
1600-2400

0000-2400

i "

Fixed
11}

Azscan
Fixed
Azscan
RHI
Fixed

RHI

RHI

Fixed
11

RHI
Azscan
Fixed

Azscan

RHI

Azscan

Fixed
RHI

Fixed

Azscan
1"

Fixed

L1

Azscan
Fixed

"

"

-81=

No data-power failure

el. = 10°

With 3 ¢m radar

el. = 10°

az. = 270°

el. = 7.5°, az. = 270° for air-
craft descent from 1215-19

az., = 270°

Coordinated with FM-CW radar
el. = 90°

el, = 17°, az., = 267° for over-
night run with FM-CW radar

el, = 17°

Various elevation angles

el. = 12.5°

Coordinated with FM-CW radar.
Max. liquid at el. = 20°
Scan terminated due to high
wind

el. = 10°, az. = 270°
Coordinated with FM-CW and

3 cm radars

el. = 10°

Coordinated with 3 cm radar,
el, = 10°

el. = 10°, operating on fixed
paths with 3 cm radar

Various elevation angles

Calibration from 0845-1100



(TABLE XIII-1 - Cont.)

Date

05/06/82
05/07/82
05/08/82

05/09/82

05/11/82

05/12/82

05/13/82

Time Period (MST)

Operating Mode

Remarks

0000-2400

0000-1400
1400

0845-1142
1142-1200
1210-1300
1330-1425

1427-1500
1500-2400

00000735
0735-0753
0754-0808
0810-0926

0935-1008

1010-1248
1250-1350

1352-1438
1439-2156

0730-0757
0758-0821
0822-0918
0920-0945
0948-1007
1010-1130
1130-1147
1149-1253
1254-1512
1520-2400

Fixed

"

"

RHI
Azscan
Fixed

RHI
Fixed

1"t

RHI
Fixed
Azscan

RHT

Fixed
RHI

Fixed
11

RHI
Fixed
RHI
Azscan
Fixed
11]
RHI
Azscan
Fixed

-82-

Power failure-—-no reliable
data until 0845, 05/11/82

el, = 7.5°

el. = 7,5°, az., = 270° for air-
craft descent which was
cancelled

Coordinated with FM-CW radar

[}

az. 270°

i

el, = 10°, coordinated with
3 em radar
Coordinated with FM-CW and
3 om radars

Coordinated with FM-CW and
3 cm radars

el. = 60° with FM-CW radar.
Power failure at 2156--no
processed data until 0730,
05/13/82

el. = 15°

el. = 8°
Coordinated with FM-CW radar
Various elevation angles



(TABLE XIII-1 - Cont.)

Remarks

Date Time Period (MST) Operating Mode
05/14/82 0000-0840 Fixed
0842-0920 RHI
0920-1030 Fixed
1030-1053 RHI
1054-1124 Fixed
1125-1221 RHI
1122-1344 Azscan
1354-2400 Fixed
05/15/82 0000-2400 "
05/16/82 " 1"t "
05/17/82 0000-0749 "
0750-1000 Calibration
1025-1200 Azscan
1200
References

Coordinated with 3 cm and
FM-CW radars

Coordinated with FM-CW and
3 cm radars and dual-
polarization radar.
Various elevation angles.

el, = 10°
BUCOE 82 operation terminated

Guiraud, F. 0., J. Howard, and D. C. Hogg (1979), A dual-channel microwave radiom-

eter for measurement of precipitable water vapor and liquid, IEEE Trans.

Geosci, Electron., GE 17(4), 129-136.

Snider, J. B., F. 0. Guiraud, and D. C. Hogg (1980), Comparison of cloud liquid

content measured by two independent ground-based systems, J. Appl. Meteorol.,
19(5), 577-579.
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Fig. XIII-1 Dual-channel microwave radiometer installed at Site B near
the BAO tower.
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Fig. XIII-2 Interior of dual-channel radiometer van showing primary
antenna reflector and electronics package (black enclosure).
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Fig. XIII-4 Example of water vapor and liquid water recorded in the

zenith direction by the microwave radiometer.
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XIV. Observations by the NCAR (P-2 Radar System — J. Wilson

Objective:

Data

Collect radar weather information in upslope weather events in support

of other tasks in the BUCOE experiment.

Summary for Upslope Events:

The following data were collected during upslope storm periods from CP-2.
On 12 May coordinated dual-Doppler was collected by CP-2 and CP-3. The

radars were separated by a distance of approximately 18 km.

Typically both reflectivity and Doppler velocity were collected in 360°
scans at ~ 1 deg steps in elevation to 20 deg elevation. Then roughly
2 min. of vertically pointing data were collected and several RHI's.

This took about 15 min. and then the process was repeated.

April 19 1755-2009
April 20 0925-1248
April 29 1727-1951
May 4 1608-2008
May 11 1114-1311
May 12 0936-1825 Dual-Doppler
May 13 0837-0930
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XV. FM-CW Doppler Radar Observations - T. Detman

The 10 em FM-CW radar was co-located with the microwave radiometer, the
3.2 cm and 8.6 mm pulse Doppler radars and the optical weather identifier at the
sight of the former temporary building at the BAO. Figure XV-1 shows the FM-CW
radar antennas (transmit on the right, receive on the left); the equipment van is
at the far left. Figure XV-2 shows one of the authors inside the equipment van.
This radar has two basic modes of operation: backscattered power and Doppler
velocity. In the Doppler mode a velocity distribution of the scattering elements
in each range cell is obtained; in backscattered power mode the velocity informa-
tion is sacrificed for increased range resolution of the reflectivity. During
most unmanned periods of operation the radar alternated between measurement of
backscattered power and Doppler velocity taking one record of each type each

minute, pointing vertically, as shown in Figure XV-3.

When the radar was scanned, records of only one type were recorded, typically
every five seconds. Two types of scans were used: RHI, in which the antenna
moved in elevation at a fixed azimuth, and VAD where the antenna moved in azimuth

with elevation fixed.

Objectives:

A) Measure the profile of radar reflectivity factor and its temporal
variability in combination with the microwave radiometer to obtain the
spatial distribution of liquid water demsity in upslope storm systems.
The vertical structure will typically be observed with a resolution of

about 4 meters.

B) Monitor the melting level (bright band) to delineate the height domain

of liquid water phase in the cloud systems.

C) Using the Doppler capability, measure drop fall speed spectra and total

precipitation rate and compare with rain gauge for verification.

D) Determine the temporal and spatial distribution of liquid watér in

different cloud events.
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E) Determine the horizontal spatial spectra of cloud density and liquid

water.

F) Measure drop-size spectra and how it varies as the storm evolves.

Data Summary for Upslope Events:

March 24
Time (MST)
14:22:
14:30:
17:44:
18:00:
18:23 - 18:53:
18:55 - 19:10:
19:21 —~ 19:34:
19:34 - 19:43:
19:43 - 20:02:
20:02 - 20:40:
21:01 - 22:13:
22:13:

April 9
Time (MST)
15:29:

Recording started: O0-2 km alt. mode.

Frontal passage.

Change to 0-4 km alt. mode.

Snowing at surface.

Cross—-polarization measurements.

High resolution (30 m) fall speed spectra.

0-2 km alt. mode,

Cross-polarization measurements, 0-2 km.

Normal polarization, 0-2 km alt. mode.

0-4 lm alt. mode.

Fall velocity spectra.

0-2 km alt. mode.

Recording started.
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April 15

Time (MST)
16:54 -~ 17:25:
17:35 - 17:47:
17:50 - 17:58:
18:03 - 18:28:
18:30 - 18:36:
18:38 -~ 18:46:
18:53 - 19:46:
19:50 - 20:01:
20:04 - 20:07:
20:11 - 20:18:
20:21 - 20:30:
20:30 - 20:45:
21:11 -~ 21:34:
21:37 ~ 21:58:
22:01:

23:08 - 23:29:
23:29;

0-4 km alt. mode.

Two RHI scans at az. = 300° and 210°.

VAD at el, = 60°,

0-4 km zlt. mode.

VAD at el. = 60°, "no return."

VAD.

O-4 km alt. mode.

VAD.

0-4 km alt. mode.

Fixed beam data, az. = 312°, el. = 7.5°.

0-4 km alt. mode.

VAD.

0-4 km alt. mode.

Two VAD's at el. = 70°.

0-4 km alt. mode.

Two VAD's, el. = 70°,

0-4 km alt., mode, el. = 70°.
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April 16

Time (MST)
00:02: 0-4 km alt. mode, vertical.
April 19
Time (MST)
16:19: 0-4 km alt. mode.
April 20
Time (MST)
06:09: 0-4 km alt. mode.
06:19 - 09:07: 0-4 km alt, mode.
09:07 - 09:10: 0-2 km alt. mode.
09:11 - 09:44: 0-4 km alt. mode.
09:44 - 10:15: Fall speed spectra, "heavy snow.”
10:18 - 13:50: 0-4 km alt. mode.
13:51 - 14:01: 0-4 km Doppler alternating with 0-22 km range
only.
14:23 - 15:59: Fixed beam sequence coordinated with radiometer,
0-22 km range only.
16:32: 0-4 km alt. mode.
April 27
Time (MST)
08:35 - 09:26: 0-2 km alt. mode.
09:26 - 09:43: 0-4 km alt. mode.



09:44 - 10:49:

10:49 - 12:15;

12:19 - 13:10:

April 29
Time (MST)
11:57 - 12:13:
12:13 - 12:27:
12:50 - 12:56:
12:58 - 13:05:
13:13 - 13:28:
13:36 ~ 14:06:
14:08 - 14:45:
14:54 ~ 15:04:
15:05 ~ 15:35:
16:15 - 16:28:
16:30 - 16:36:
16:40 - 17:06:
17:14 - 17:23:
17:23 - 18:01:
18:03:

0-22 km range only.

0-4 km alt. mode,

Four RHI's, 0-22 km range only.

0-22 km alt. mode.

RHI, 0-22 km alt, mode.

VAD, 0-2 km, Doppler.

VAD, 0-2 km, Doppler.

RHI, 0-22 km alt. mode.

Fixed beam sequence, quasi RHI, 0-22 km alt. mode.

Three RHI's, 0-22 im.

0-22 km alt. mode el. = 10°.

RHI coordinated with radiometer, 0-22 km ait.

mode, 2 minutes at each elevation.

0-4 km alt. mode.

0-2 km alt. mode.

Fall speed spectra.

0-2 km alt. mode.

0-4 km alt. mode.

0~2 km alt. mode.
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May 11

Time (MST)
08:35 - 09:46:
09:46 - 09:59:
10:07 ~ 10:20:
10:23 - 11:13:
11:15 - 11:31:
11:36 ~ 11:49:
11:52 - 13:59:
14:29 - 14:59:
15:07 -
May 12, 06:58:
May 12
Time (MST)
06:58 - 07:33:
08:11 - 09:03:
09:34 - 10:08:
10:12:
11:01:
11:10 - 12:57:
13:06 - 13:48:

0-2 km alt. mode.

0-4 km alt. mode.

VAD, el. = 70°.

0-2 km alt. mode.

VAD el. 60°.

[

VAD el. 70°.
0~2 km alt. mode.

RHI coordinated with radiometer, 0-44 km.

0~2 km alt. mode.

0-4 km alt. mode.

0-4 km alt. mode.

RHI coordinated with radiometer and 3.2 cm radar.

0-2 km alt. mode.

0-4 km alt. mode,

0-22 km alt. mode.

RHI coordianted with radiometer.
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14:03 - 14:15:

14:21 - 14:33:

14:42;
May 13
Time (MST)
07:27 = 09:43:
09:49 - 10:14:
10:15 - 10:35:;
10:38 - 11:32;:
11:48 - 12:23:
12:27 - 12:29:
12:36 -
May 14, 07:39:
May 14
Time (MST)
07:55 ~ 08:36:
08:42 - 09:21:
10:38 - 11:21:
11:28 - 11:30:

VAD, el. = 70°, "heavy rain".

VAD, "light rain".

0-22 km alt. mode, el. = 60°.

Twelve RHI's.

Fall speed spectra.

0-1 km, Doppler, vertical.

0-2 km alt. mode.

RHI coordinated with radiometer, 0-4 km Doppler,
Coordinated with radiometer, el. = 16°, az. =

270°.

0-2 km alt. mode.

Three VAD's, el. = 20°, 15°, 12.5°,

RHI coordinated with radiometer, "possible

bright band."

0-4 km Doppler, "for ceiling comparisons."

Fixed beam, el. = 8°, az. = 240°, 0-33 km.
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11:31 - 11:33: Fixed beam, el. = 10°, az. = 240°, 0-33 km,

11:34 - 12:14: Fixed beam sequence, pseudo RHI, 0-22 km,

coordinated with radiometer.

12:22: 0-4 km alt. mode.
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XVI. Observations by the WPL 3 cm and 8 mm Radars - J. Hanchett

The 3 em wavelength Doppler radar and the 8 mm radar normally operated in a
vertical, or near vertical, pointing mode recording automatically. Because the
3 cm radar was scannable with Doppler capabilities, it was often used to do a
conical scan about the zenith (VAD's) to take wind profiles once an hour. It
frequently did coordinated scans with the radiometer and the FM-CW radar. 1In
addition to VAD's, these scans were commonly "fixed beam" and RHI's (range, height
indications). The 8 mm radar was not scannable and did not have Doppler capability.
It pointed vertically measuring reflectivity. The siting of the radars is shown
in Figures I-1 and I-3 and photographs of the radars are shown in Figures XVI-1,
XVi-2, and XVI-3,

Objectives:

In support of other measurement programs, provide the depth and spatial
extent of cloud layers and measure wind profiles through clouds and

precipitation.

Data Summary for Upslope Events:

March 17

Time (MST)

1345: Tape 3-~radars tested in unattended operation.
March 18

Time (MST)

0730: Tape 3--terminated. Test operation successful.
March 24

Time (MST)

1420 - 1500: Tape 4--Velocity Azimuth Display (VAD) scans
very intense squall line. VAD scans done at
30°, 60°, and 90° elevation.

1500 - 1541: Tape 5--VAD scans.
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April 16

Time (MST)

0730: Tape 12--radars left in unattended operation
(not much weather).

April 19

Time (MST)

1715: Tape l4--systems in automatic mode. 3 ¢m radar
running slow, VAD scans at 60° el.

April 20

Time (MST)

0705: Tape 15~-conical scan about zenith for VAD.

0900: VAD scans coordinated with radiometer.

1005: X-band and K-band radars showing cloud top at
about 3 Km.

1047: Tape l6--vertical operation 30 second beams.

1246: VAD coordinated with radiometer,

1423: RHT scans along 270° az. coordinated with FM-CW
radar and the radiometer.

1524: RHI scans along 240° az. coordinated with FM-CW
radar and the radiometer.

1600: Tape 17--vertical 30 second beams. Both radars
in automatic mode.

0745: Tape 17-~terminated.
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1500: 3 cm radar VAD at 60° el,

1504: RHI coordinated with FM-CW radar and radio-
meter.

1630: Fixed 290° az, at 10° el,; recording with
radiometer. Slow VAD scan at 10° el., with
radiometer.

1700: VAD done at high speed.

1708: Tape 21--siow VAD with radiometer.

1805: VAD done at high speed.

1900: Default mode in automatic, unattended opera-
tion.

April 30

Time (MST)

0738: VAD done at high speed.

0850: Radar left in automatic mode.

1620: Secured.

May 4

Time (MST)

1545: Tape 22--VAD done 60° el., 30 second beam time
unattended.

May 5

Time (MST)

0725: Tape 23--VAD done 60° el., 30 second beam time
unattended.
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0805:

0830:

0900:

0950:

1000:

1108:

1215:

1345:

May 14

Time

0630:

0845:

1002:

(MST)

RHI with 270° az. and at the same elevation

angles as at 0740.

Rain rate was about 0.2"/hr. since about 0600.

RHI's with 270° az. and the same elevation

angles as at 0805,

Vertical mode with 30 second beams. FM-CW also
in vertical mode to make comparison of

spectral with weather identifier signature.

3 cm radar doing RHI scan at 210° az. for com-
parison with FM-CW radar radiometer and Doppler

lidar.

3 cm radar doing RHI at 210° az.

8 mm radar return at 6.5 Km from layer 200
meters thick and very weak. There is mno

radar return visible on the 3 cm band radar.

Radars placed in unattended operation doing

slow VAD's at 60° el. taking 30 second beams.

3 cm radar doing VAD at 60° el. with 30 second

beams. Recording on Tape 26.

3 em radar doing coordinated RHI's with the

FM-CW radar and the radiometer at 270° az.
3 cm radar antenna pointing vertical for cloud

base comparison between 3 cm, 8 mm, and FM-CW

radars and the lidars.
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April 16
Time (MST)

0730:

April 19
Time (MST)

1715:

April 20
Time (MST)

0705:

0900:

1005:

1047:

1246:

1423:

1524:

1600:

0745:

Tape 12--radars left in unattended operation

(not much weather).

Tape l4--systems in automatic mode. 3 cm radar

running slow, VAD scans at 60° el.

Tape 15~-conical scan about zenith for VAD.

VAD scans coordinated with radiometer.

X-band and K-band radars showing cloud top at
about 3 Km.

Tape l6--vertical operation 30 second beams.

VAD coordinated with radiometer.

RHI scans along 270° az. coordinated with FM~-CW

radar and the radiometer.

RHI scans along 240° az. coordinated with FM-CW

radar and the radiometer.

Tape 17--vertical 30 second beams. Both radars

in automatic mode.

Tape l7--terminated.

-105-



April 26

Time (MST)

0844:

1030:

1045:

1125:

1336:

2350:

April 27

Time {(MST)

0954

April 29

Time (MST)

1204:

1220:

1300:

1345:

1407:

Tape 18-~vertical pointing mode 30 second beams.

3 cm radar doing VAD at 60° el.

3 cm VAD at 60° el.

3 cm radar doing fixed beam scan with radio-

meter at 10° az.
3 cm radar doing vertical 30 second beams.
Radars left in automatic unattended mode (little

weather).

Tape 19--mounted.

System shut down.

Tape 30--3 cm radar doing slow VAD scans at 60°

el. angle and 2.5 second beam time.

3 cm radar in vertical operation with 30 second

beams.

3 em radar VAD at 60° el., then back to vertical,

3 cm radar VAD with Doppler lidar.

3 em radar VAD at 60° el,
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1500:

1504:

1630:

1700:

1708:

1805:

1900:

April 30

Time (MST)

0738:

0850:

1620:

May 4

Time (MST)

1545:

May 5

Time (MST)

0725:

3 cm radar VAD at 60° el.

RHI coordinated with FM-CW radar and radio-

meter.

Fixed 290° az. at 10° el.; recording with
radiometer. Slow VAD scan at 10° el., with
radiometer.

VAD done at high speed.

Tape 21--slow VAD with radiometer.

VAD done at high speed.

Default mode in automatic, unattended opera-

tion.

VAD done at high speed.

Radar left in automatic mode.

Secured.

Tape 22--VAD done 60° el., 30 second beam time

unattended.

Tape 23--VAD done 60° el., 30 second beam time

unattended.
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May 11

Time (MST)

2020: Tape 24--radars powered up and placed in auto-
matic, continuous recording of 3 cm radar
doing VAD scans at 30° el. angle.

May 12

Time (MST)

0730: 3 cm radar doing slow VAD scans at 30° el.

0759: Both radars recording vertically.

0820 - 0837: 3 cm radar VAD scan with radiometer.

0840: 3 cm radar fixed at 270° az. and 10° el. with
radiometer.

0935: 3 cm radar doing RHI's coordinated with radio-
meter.

1303: 3 cm VAD scans at 30°, 60°, and 90° el,

1357: Tape 25--VAD scans at 30° el. angle.

1440; VAD at 60° el, with 30 second beams.

May 13

Time (MST)

0730: Tape 26—-VAD at 60° el, with 30 second beams.

0740: RHI at 270° az. and elevation angles of 5°,

10°, 15°, 20°, 25°, 30°, 45°, 60°, 75°, and

90°, with 30 second beams.
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0805: RHT with 270° az. and at the same elevation

angles as at 0740.

0830: Rain rate was about 0.2"/hr. since about 0600.

0900: RHI's with 270° az. and the same elevation

angles as at 0805,

0950: Vertical mode with 30 second beams. FM-CW also
in vertical mode to make comparison of

spectral with weather identifier signature.

1000: 3 em radar doing RHI scan at 210° az. for com—

parison with FM-CW radar radiometer and Doppler

lidar.
1108: 3 cm radar doing RHI at 210° az.
1215: 8 mm radar return at 6.5 Km from layer 200

meters thick and very weak. There is no

radar return visible on the 3 cm band radar.

1345: Radars placed in unattended operation doing

slow VAD's at 60° el, taking 30 second beams.

May 14
Time (MST)
0630: 3 cm radar doing VAD at 60° el. with 30 second
beams. Recording on Tape 26.
0845: 3 cm radar doing coordinated RHI's with the
F¥M-CW radar and the radiometer at 270° az.
1002: 3 cm radar antenna pointing vertical for cloud

base comparison between 3 cm, 8 mm, and FM-CW

radars and the lidars.
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1111:

1122:

1215:

May 15
Time (MST)

0915:

Tape 27--mounted.

3 cm radar doing RHI at 240° with radiometer,
FM-CW radar, and the dual-polarization lidar.

3 cm radar placed in unattended mode doing
slow VAD's at 60° el. angle.

Tape 28--started automatically during the early
morning hours. Systems shut down because of no

radar return.
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XVII. Doppler Lidar Observations - F. Hall

The Doppler lidar was located at Complex A near the tower base (see Figure
I-2). It was operated only during conditions of meteorological interest--mainly
upslope situations, without heavy clouds or precipitation, obtaining a few sets of
VAD scans per hour. A photograph of the interior of the lidar van is shown in
Figure XVII-1 and a sample of its wind profiles is shown in Figure XVII-2.

Objectives:

A) Gather atmosphetric backscatter coefficient data under a variety of

meteorological conditions.

B) Study the variation in cloud scattering as a function of zenith angle,

especially for glaciated or cirrus clouds.

C) Test capability of measuring convergence and cloud entrainment.

E) Study upper-level and low-level convergence and cloud entrainment dy

performing VAD scans at 30° and 85° zenith angles.

Data Summary:

The Doppler lidar was operated during the BUCOE experiment as follows:

26 February Arrival at BAO

1 March Powered up

2 March 0930-0950, 1502-1523
3 March 1010-1025

4 March 1424-1526

5 March 1203-1400

8 March 1349-1400

9 March 1106-1236, 1309-1313
10 March 1527-1545
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11 March
12 March
15 March
16 March
17 March
18 March
19 March
24 March
25 March
26 March
29 March
30 March
31 March
5 April
7 April
9 April
19 April
20 April
21 April
22 April
23 April
27 April
28 April
29 April
30 April
6 May

7 May

1038-1114
1046~1100
1513-1527
1400-1511
1140-1230
0952-1015
1000-1020
1416~1745
1049-1509
1540-1600
1430-1600
= 1500

1200-1235
1530-1547
1121~1136
1645-1702
1407-1415
0917-0920
0940-1052
1516-1542
1103-1143
0909-1304
1034~1114
1409-1528
1202-1214
1120-1122

1433-1458
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GMD

GMD, Airecraft

Aircraft



10 May
11 May
12 May
17 May
18 May
20 May
21 May
25 May

26 May

1122-1140
1103-1427
1036-1140
1156-1307
1340-1426
1220-1227
1154-1248
1039-1122

1342-1414
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XVIII. Dual-Polarization, Multi-Wavelength Lidar - T. McNice

The WPL dual-polarization, multi-wavelength lidar system was located 1.3 km
NNW of the BAO tower, at 40° 04' 40" N latitude and 105° 00' 28" W longitude (see
Figure I-4). This location was a compromise between the requirements of BUCOE
and those of a concurrent smoke diffusion program. This lidar was operated mainly
at the primary ruby wavelength of .6943 microns in the dual-polarization mode; that
is, a linear polarization was transmitted and two polarizations were detected--
one parallel and the other perpendicular to the tramnsmitted polarizatiom. The
perpendicular-to-parallel ratio, or depolarization ratio, provided a measure of
non~sphericity—-thus, an indication of the degree of glaciation--of clouds and
precipitation. Occasionally, a second wavelength at .3472 microns was transmitted
and its signal returns were detected in a third channel simultaneously with the
two .6943 polarizations. The laser was typically operated at 2 joules at .6943
microns and .3 joules at .3472 microns with a pulse occurring every 5 to 10
seconds. Output beamwidth was 1 milliradian and pulsewidth was 30 nanoseconds.
Light scattered from the laser beam by the atmosphere was collected in a 75 cm,
f/3 Newtonian telescope, which could be positioned over the entire vertical hemi-
sphere. After collection, the optical signal was split into two channels
according to polarization. Scattered sunlight was removed by narrow-band inter-
ference filters. The three optical signals were detected by photomultipliers
and digitized simultaneously in three Biomation 8100 transient recorders, which
sampled the signal as fast as a sample every 10 nanoseconds and stored 2048 8-bit
samples for each laser shot. The stored data was then passed to a Data General
Eclipse $/200 computer, examined for quality, combined with the other data re-
quired for processing (laser power, telescope position, time, etc.) and written
to magnetic tape to await further processing. A photograph of the interior of

the data processing and display van is shown in Figure XVITII-1.
Objectives:
The objectives were the following:
A) Measure cloud-base height and precipitation position.
B) Separate glaciated from unglaciated clouds by depolarization mea-

surements.
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C)

D)

E)

Evaluate the effectiveness of the dual-polarization technique in mixed-

phase conditions by comparison with the 2-D spectrometer probes.

Measure the degree of orientation of ice platelets in cloud and use
dual-wavelength data to evaluate the contribution of diffraction error

in flutter-angle calculations,

Investigate the possibility of using lidar extinction-to-backscatter

profiles to determine glaciation conditions in optically thin clouds.

Data Summary:

Lidar data was recorded using the following four types of scan patterns:

A)

B)

C)

Scan V1. This was a vertical sounding. The lidar was fired vertically
throughout the file, and maximum range was set to include any clouds
visible. 1In clear air situations maximum range was sequenced between

3 and 15 km to provide coverage of the troposphere. When the aircraft
was in the vicinity maximum range was set to provide best signal-to-
noise ratio at the aircraft's altitude. The lidar was typically fired
at a shot every 10 seconds, except when the aircraft was operating,

when a shot every 5 seconds was used. Each file usually contained about

100 shots.

Scan V2. This was also a vertical sounding, with the elevation angle
rocked back and forth between 88.5 and 91.0 degrees to detect specular
returns from oriented ice platelets. When present, these returns
showed up as strong spikes in the parallel polarization chanmnel
emerging from the broader return when the lidar was directed within .5

degrees of the zenith.
Scan V3. This was a type V2 scan with the .3472 micron wavelength

also used to separate diffraction from flutter-angle effects when

oriented ice crystals were observed.
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D) Scan T. Here the lidar was directed approximately 7 meters west of
the particle spectrometers mounted on the BAO instrument carriage, with

the signal-to-noise ratio optimized for that specific range.

E) Scan R. This was an RHI scan, usually between the zenith and 13.5
degrees above horizontal. Occasionally the scan was directed from a

point just above the WPL radars to the zenith.

The following is a catalog of lidar data which will be available when pro-
cessing is complete. Each data set is listed by date (and day number) and file
number, with starting and ending times (mountain standard time) scan type and
maximum range also listed. The time code errors noted are recoverable, as system
time was recorded independently of the time code gemerator. It is intended that
this catalog be used by other investigators in planning the inclusion of the lidar

data in their analysis.

All of the data listed will be reduced in such a way as to present cloud or
precipitation backscatter intensities and depolarization ratios as a function of
space and time. Extinction corrections will be applied only to a few files of

special interest, in response to specific requests.
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BUCOE 19862
DUAL-POLARIZATION, MULTI-WAVELENCTH LLIDAR DATA

SCAN TYPES

e p— e S e T T e e o i et i

VI=VERTICAL SOUNDING
V2=ELEVATION ANGLE SCANNED BETWEEN 88. 5 AND 91.0 DEGREES
V3=VERTICAL SOUNDING, SINGLE-CHANNEL UV AND
DUAL-POLARIZATION RED
T=LIDAR BEAMED NEXT TO BAO CARRAIGE

R=RHI SCaN
MAX
——TIME(MST)—— TYPE RANGE
FILE STA&RT STOP SCAN (KM COMMENTS

——— o et e s i G et s e e S i i vy e . g — A it et e ek At v e e e et g Bt i . -—

#u##sd 3 MAR B2(DAY 62) se#idss

4 14: 54 i4: 59 Vi 3
5 15: 2 15 7 Vi &
-3 15: 7 15:13 V1 6
7 15:13 15: 20 Vi b
8 15: 20 153: 29 Vi b
2 19: 30 15: 42 Vi &
10 15:43 15: 54 Vi &
spuu#d 4 PAR B2(DAY 63) ##ix#
4 14:33 14: 45 Vi 3
5 14:54 15: 2 T & JPERATIDON SUSPENDED - SNOW
& 13: 37 15: 49 Vi 2
7 13: 51 19: 53 T ) OPERATION TERMINATED - SNOW

#ER#HF I MAR B2(DAY 64) swwEgpss

4 10: 55 11: 8 Vi
7 11:17 11:30 Vi
8 11:32 11: 2% Vi
10 11: 49 12: 1 Vi
i1 12: 2 12:13 Vi
13 12:21 1234 Vi
14 12: 35 12: 47 vi
15 12: 47 i2: 59 Vi

[ARANARNEARARARN]

#¥##4% {8 MAR B2(DAY 77) #uxidxs

4 441 4:.41% vi 3
5 4:.43 444 Vi S
) 4:47 4. 47 Vi 15
7 14: 16 14: 17 Vi 3
8 14: 20 14: 211 Vi ')
2 14: 22 1423 Vi 135
10 14: 24 14: 28 Vi 3
11 14: 28 14: 30 Vi &
12 14: 31 14: 32 Vi o
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Figure XVIII. Interior of Lidar Processing and Display Van.
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FILE

[FETE VSR

DUAL~-POLARIZATION,

~=TIME(MST)~~
START

A e e e S e e i

##rxgi 24 MAR 82(DAY 83) ##uixs

14

i7

10:
10:
11:
11;
i1:
11:
ii:
11:
it;
12;
12-
12:
13:
13:

13

;22
i4:
16:
16:
146:
16:

24
14
18
20
36

121
17:
17:

21
42

i
18:
18

16

24
42

23
25
27
31
50

17
i8
32

135
13:
i3:
14:
14:

o3
o2

15

STOP

14:
14;
14:
14;
14:

0:

0:
i17:
17:
17:
18:
18:
i8:

23
29
1&
19
36

8
21
i4
33
S0

4
14
17

A — . .

vi
vi
vi
Vi
Vi
vi
Vi
vi
Vi

vi

vi

BUCDE 192
MULTI-WAVELENGTH LIDAR DATA

(CONTIMUED)
MAX

TYPE RANGE
SCAN (K1)

#a###% 25 MAR 82(DAY

10:
10:
11:
11;
11;
11
11:
11:
i2:;
12:
12:
12:;
13:
13:
13:
13:
14:
14:
14.;

37
54

7
20
24
264
29
42

2

q
12
29
31
34
o3
58

3

2
19

Vi
Vi
T
T
vi
vi
Vi
Vi
Vi
Vi
Vi
vi
Vi
vi
V1
Vi
Vi
Vi

W LW LWL

-
Ui

o
o
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COMMENTS

——— o i S s b

OPERATION

TIME COOE
TIME COOE
TIME CODE

OPERAYION

B4) #H#EINR

M S et ke et B £ A e R Pt e St

SUSPENDED -~ WIND

ERROR
ERROR
ERROR

TERMINATED — SNOW



BUCOE 1932
DUAL~POLARIZATION, MULTI-WAVELENGTH ILIDAR DATH

(CONTINUED)
MAX
~=TIME(MST)—— TYPE RANGE
START sToP SCAN (WMD) COMMENTS

it it g ket b et o e S S e e e s —— — — e i o U ————— R

#radad 25 MAR B2(DAY B0) HeExaxd

11:32 11:33 T 3 LASER PRLARIZATION ERROR
11: 46 11: 52 va ORIENTED ICE CRYSTALS
11: 53 1i2: 0O va ORIENTED ICE CRYSTALS
12:22 12: 27 v3 ORIENYED ICE CRYSTALS
12:27 12:35 V3 DRIENTED ICE CRYGTALS
12:37 12:38 V3 ORIENTED ICE CRYSTALS

o000

#xuuu® 9 APR B2(DAY 99) ek

15: 21 15: 22 vi 3

15: 24 15: 249 vi &

15: 26 15: 31 Vi 15 EL EVATION READOUT ERRDR
146: 45 146: 47 T 3

16: 58 17: 1t Vi 3

17: 2 17:. 2 Vi &

17:10 17: 20 Vi 15

17: 20 17: 27 Vi 15

17: 30 17: 31 T 3
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FILE

——— e i

MO OH

i0
i1

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
a3
24
35
36
a7
39
40
41
42
43
44
45
46
47

DUAL-POLARIZATION,

—~TIME(MST)—~

START

L L —

1:42
1:45
1:49
1:54
2:10
15: 33
15.38
15: 54

16: 17
146: 33
14: 40
16: 57

17: 30
17: 46
17:51
17:58
18:13
18: 28
18: 38
18: 55

19: 36
19: 51
20:13
20: 21
20: 36
20: 55
21:10
21:27
21:42

22: 16
22: 30
22: 43
22:57
23:11
23:295
23: 40
23: 54

sSTOP

1:43
1:446
1:52
2: 8
2:; 23
15: 36
15: 52
16: 7
146: 13
16: 31
14: 39
14; 54
146: 58
17: 12
17: 43
17:50
17:57
18: 12
18: 27
18: 37
18: 52
19:. <9
19: 36
19: 50
20; 10
20: 16
20: 35
20: 50
21: 9
21:24
21: 41
21: 50
22: 14
=22: 30
= 481
22: 57
23: 11
23: 23
23: 40
23: 53
0. 8

(

TYPE
SCAN

Vi
Vi
vi
Vi
Vi
T
Vi
Vi
T
Vi
T
vi
\'4!
T
vi
T
R
v
vi
vi
Vi
vi
Vi
Vi
Vi

Vi
Vi
Vi
Vi
Vi
Vi
Vi
vi
Vi
Vi
vi
vi
2
Vi
Vi

—l
5] w W
GO CLEROC OO OO0 QJ& Ocﬂ w

BUCOE 19832
CONTINUED)
Max

RANGE
CAM)

]
oo

W
o

-
w

1=
A

-t
o
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MULTI-WAVELENGTH L.IDAR DATA

COMMENTS

AL ey e st ) S — T _— o} L 45 LAY SR D gt v

105) s#x¥uns

TIME CODE ERROR
TIME CODE ERROR
TIME CODE ERROR
TIME CODE ERROR
TIME CODE ERROR

TIME CODE ERROR



BUCOE 179032
DUAL-POLARIZATION, MULTI-WAVELENGTH LLIDAR DATA

(CONTINUED)
MaX
~=TIME(MST) -~ TYPE RANGE .
FILE START sSTOP SCANM (KM) COMMENTS

i b —— L —— i T — . —— (— —— i e s b e e o oy ry = § B it e e A i ey Sl A A e 0 o0 o S L M e it

sxspss 146 APR B2{DAY 106) H¥#ias

DAY 106

i 10: 4 10: 1% Vi b

2 10:23 10: 27 T 3

3 10: 31 10: 446 vi 5

4 11: 4 11:18 vl &

5 11:27 11: 31 T 3

& 11:33 11: 44 vi &

7 11: 44 12: 2 Vi &

8 12: 5 12: <9 T 3

' 12:11 12: 14 vt &
i1 12: 18 12: 32 Vi 5
12 12: 33 12: 3% Vi &
13 12: 40 12: 45 Ve ) ORIENTED ICE CRYSTALS
14 12: 46 12: 4% Vi &
15 12:49 12: 59 Ve & ORIENYED ICE CRYGTALS
16 12: 56 13: 4 Vi b
17 13: 5 13: 12 ve & ORIENTED ICE CRYSBTIALS
18 13:12 13: 20 v2 & ORIENTED ICE CRYSTALS
19 13: 20 13: 32 va & ORIENTED ICE CRYJZTALS
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DUAL-POLARIZATION,

——TIME(MST)—-
FILE START

: 14
126
: 34
: 42
195

22
: 28
137
: 47
: 57

:i4
123
: 35
;49

22
: 30
T 44

: 23
: 48
1= 10)

1146

: 28
10:
10:
11;
i1;
11:
11:
19:
19:
1%:
19:

47

10
17
28
22
24
26
36

sTaop

e ke e it et S s s e s

#xnx 20 APR B2{DAY 110) ###xxs

#E¥eER 21 APR 8B2(DAY

Q:
10:
11:
11:
11:
11:
11:
19:
19:
19:
19:

o000 m EIUJGJUJQ!\J\I\I\I

;23
35
: 41
191

4

14
:r&
: 37
144
197

0O

112
: 20
: 33
141
14:
14:
14:
14:
14;
14:
15:
15:
15:
16:
146;
16

0

)
20
27
40
o4
i9
48
50

0
13
23

42
10

1

4
146
26
37
23
a0
35
45

e —

BUCOE 1912
MULTI-WAVELENGTH LLIDAR DATA

(CONTINUED)
MAaX
TYPE RANGE
SCAN (KM COMMENTS

S R i et et s W - G . e ey - st Ak il S B i St At

—— s e et

va 3
T 3
R 3
v2 3
R 3
T 3
R 3
Vi 3
R 3
T 3
R 3
va 3
R 3
va 3
R 3 SUSPENDED ORPERATION ~ SNOW
va2 3
R 3
T 3
R 3
va 3
T 3
\'2 | 3
R 15 COORDINATED WITH RADARS
R 13 COORDINATED WITH RADARS
R b COORDINATED WITH RADARS
T 3
v2 3

111) sweanx

T 3
Vi 3
Vi 3
vi &
vi 6
Vi i5

vi
Vi é

vi 1%
Vi 30
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BUCOE 1982
DUAL-POLARIZATION, MULTI-WAVELENGTH LIDAR DATA

{CONTINUED)
MHX
——TIME(MBT)—— TYPE RANGE

FILE START sSTOP SCAN (AM) COMMENTS

——— — e v S s et e i ey R ity e S - ——— i st s e ke -

#Haned 27 APR B2(DAY 117) #stidis

4 b: 56 7:10 vi 3
5 7:11 7:27 vi 3
& 7:27 7: 480 Vi 3
7 7:41 7:59 Vi 3
8 7:995 8: 4 R 3
10 8:10 8:17 vi 3
i1 8:18 8: 26 T 3
i2 8:.29 8:35 Vi 3
i3 8: 36 8: 50 T 3
15 8:53 8:5%9 R 3
16 ?. 0 ?:13 Vi 3
17 ?:156 ?:18 Vi 3
18 Q.22 .37 T 3
i9 2:.3B 2?45 R 3
20 7. 46 10: 1 Vi 3
21 10: 4 10: 18 Vi 3
22 10:18 10: 25 R 3
23 10: 29 10: 42 Vi 3
24 10: 43 10: 54 vi 3
25 10: 54 10: 58 Vi 3
256 11: 3 11: 192 Vi 3
27 11: 21 11: 34 Vi 3
28 11:36 11:37 Vi 3
29 11:39 11:45 R 3
30 11: 436 11: 49 Vi &
31 11:49 11: 51 Vi 3
32 11:52 12: 0O Vi 3
33 12: 0 12: 10 vi 3
34 12: 13 12: 16 Vi [N
346 12:17 12: 23 Vi 3
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FILE

BUCOE 1982

DUAL-POLARIZATION, MULTI-WAVELENGTH {.IDAR DATA

—=TIME(MST) -~
START

e g S s ¢ A S i e e i

##wE 29 APR B2(DAY 119) #asssn

10:
10:
10:
11:
11:
1t
1i:
11:
11
12:
12:
12:
12:
12:
13-
13
13:
13:
13:
14:
14:
i4;
14:
14;
15;
15:
15:
15:
15:
15:
15:
14:
14:
i46;
146:
16:
14:
17:
17:
17:
17:
18:
i1e.
18
18:

sToP

10:
10:
10:
11:
11:
11:
11:
1i:
12:
12:
iz
12:
12:
13:
i3:
13:
13:
13:
14:
14.
14;
14;
14;
14;
15:
15:
15:
15:
15:
15
15:
16;
16:
16:
14:
16;
17
17:
17:
17:
18:
18:
19:
18:
18;

41
45
a7

8
10
ig8
20
47

4
15
24
41
53

2
19
29
35
55

5
ia
31
43
o1
9

|

4

é
17
28
35
59
i2
20
a8
48
96
16
27
a3
94

8
13
29
41
4%

(CONTINUED)
MaX
TYPE RANGE
SCAN (KM) COMMENTS

e B i i e s s . e e — o+ s e ———— e ——

vi 3
Vi 5
vi 15
Vi 3
vi .
vi 3
\'2 &
vi &
Vi 6
T 3
R &
Vi 6
T 3
R 13
Vi &
T 3
R 15
v1 &
T 3
R 15
Vi &
T 3
R 15
Vi &
vi 3
R 3
T 3
v1 3
T 3
R &
vi &
T 2
R 6
Vi 3
T 3
R 6
vi 3
T i)
R &
vt &
T 3
R i35
Vi 3
T 2
R 15
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BUCOE 197132
DUAL-POLARIZATION, MULTI-WAVELENGTH LIDAR DATA

(CONTINUED)
MAX
~~TIME(MST)~—— TYPE RANGE

FILE START STOP SCAN (KM COMMENTS

—— e — — e 4 e ———

— o e . kS S — i T Lt P ot — sy b

#3# 11,12 MAY 82(DAYS 131,132} #»

1 10: 2 10:12 Vi
2 10:18 10: 31 Vi
3 10: 39 10: 56 Vi
4 11: <9 i1: 10 Vi
5 11:11 i1:21 Vi
& 11:29 11:32 Vi

3
3
3
3
3
10 7: 1 7:17 Vi 3
11 7:30 7:47 vi 3
12 7:99 8:17 Vi 3
13 8:18 8: 25 R 3
14 10: 37 10: 59 T 3
i5 11: % 11: 18 Vi 3
16 11:19 11:35 Vi 3
17 11:38 11: 55 T 3
i8 11:57 12: 4 R 3
19 12: 5 12: 1% Vi 3
20 12: 20 12: 37 T 3
21 12: 39 i2: 44 R 3
22 12:45 13: 1 Vi 3
23 13: 3 13: 9 T 3 OPERATION TERMINATED — RAIN

wauwiEsr 14 MAY 82{(DAY 134) #idwie

10: © i0: 8 Vi
1G: 20 10: 26
10: 45 190: 52

4
5 ABOVE THE RADARS
&
7 i1: O 11: <9
8
9
10

ABOVE THE RADARS

ABOVE THE RADARS

& ABDVE THE RADARS
COORDIMATED WITH RADARS
COORDINATED WITH RADARS
COORDINATED WITH RADARS
15 COORDINATED WITH RADARS
15 COORDINATED WITH RADARS
15 COORDINATED WITH RADARS
15 COORDINATED WITH RADARS
iS5 COORDINATED WITH RADARS
15 CDORDIMATED WITH RADARS
COORDINATED WITH RADARS
COORDINATED WITH RADARS
COORDINATED WITH RADARS
COORDIMATED WITH RADARS
CDORDINATED WITH RADARS
COORDINATED WITH RADARS
COORDINATED WITH RADARS

W

11:11 11: 20

11:28 11: 30

11:31 11:33
i1 11:33 11:35
12 11: 36 11: 38
13 11:34 11: 40
14 11: 40 11:43
15 11:43 11: 45
15 11:45 11:48
17 11:48 11: 50
18 11:50 11: 53
19 11:53 11: 55
20 11:55 11: 58
21 11:58 12 1
22 12: & i2: &
23 12:. 8 12: 11
24 12: 11 12: 12

DDV IADDIDD LD TN AD
(S AR A

coorrrr0
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XIX. Continuous Wind Soundings by Radar Profiling at Platteville and Continuous

Radiometric Soundings at Stapleton Airport - D. Van de Kamp

This system is designed to provide continuous profiles through the atmosphere
from the surface up to 16-18 km (2 100 mB). The Profiler consists of active
(radar) and passive (radiometric) equipment. The atmospheric parameters measured
include wind speed and direction, temperature, precipitable water vapor, inte-

grated cloud liquid, surface parameters, 500 mb height, and tropopause height.

The Platteville VHF wind-profiling radar is located 30 km northeast of the
BAO tower; it is fixed-beam, Doppler radar operating at 6 meter wavelength. This
System uses three separate radars; components of the horizontal wind are measured
using two of the radar beams that are directed 15° from the zenith; one points
toward the north and the other toward the east. The third radar, measuring
vertical air motion and determining the tropopause height, is pointed at the

zeni th.

The rest of the Profiler system, including 2ll the passive radiometric equip-
ment, is located near Stapleton International Airport, next to the National

Weather Service Forecast office.

The upper-level wind patterns near the experimental area are recorded at
Platteville. Each volume sampled by the radar for wind speed and direction is
nearly 1500 meters thick. The center of the first volume, or height, is located
2461 meters AGL (4072 meters MSL). The second height is centered near the 500 mb
level. Table XIX-1 lists the heights and pressure levels that the radar samples.

Four additional heights above the 9th level, up to 21 km (a pressure height
of less than 50 mb), are also sampled. These higher levels rarely produce good

data because of poor signal-to-noise ratios.

Radiosondes were released regularly during operational periods of the experi-
ment; these ascend through the upslope flow into the westerly winds aloft and
generally travel over Platteville. Good correlation between the radiosondes wind
measurements and the remotely-measured winds profiled by Platteville is therefore

to be expected.
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An interesting event occurred in the upper atmosphere on April 2nd.

The eastern slope of the Rocky Mountains was experiencing chinook winds
with surface winds estimated between 30 and 40 mph at Platteville.
Figure XIX-1 shows a plot of winds at the 3rd and 5th sampling heights.
Both levels show a general flow from the southwest at the beginning

of Figure 1. By 1430 GMI the winds at both heights have tended to
shift to the south. From this point in time, the lower level con-
tinues backing toward the east with a reduction of wind speed to 3 ms-1
until 1620 GMT. The upper level winds have veered back to the south-
west, holding the same 8 ms-1 speed, in the same time period. Within
the next hour, the lower level wind direction is from the north with
an increase in speed to 7 ms-l, and at the same time the upper level
speed decreased to 5 mswl. This behavior appears to be caused by the
passage of an ugper-level rotor more than 5 km above Platteville, near
the 400 mb level. The return to a more normal wind pattern is observed

several hours later. Further investigation of this event is planned.

On March 24th a dramatic surface frontal passage occurred with gusty
northeast winds and a significant drop in temperature. In Figure XIX-2,
the temperature profiles as measured by radiometric equipment located
at Stapleton Airport are plotted. Each profile is a 20 minute average
of temperatures, The first profile of the time sequence ends at 2140z,
with a surface temperature of 14°C. The second profile, ending at
2200z shows the passage of the gust front in the lowest layer with a
temperature reduction of 8°C. A corresponding 2°C reduction is seen
above the gust front at the 810, 750, and 695 mb level, a volume
approximately 1 km thick. Surface visibility was reduced to 1/2 mile
in blowing dust at the time of the frontal passage. It 1s speculated
that the dust and cool temperatures at the surface causes a sharp re-
duction of radiation heating of the lower atmosphere; this caused the
initial equal lowering of the temperature in the 1 km section of the
atmosphere above the gust front. Following the passage of the cold
front, the surface temperature dropped a total of 14°C in 1 hour and

40 minutes.

-131-



The passage of the gust front was a shallow, but intense leading edge
to a surface cold front. The lowest level that the Platteville radar
samples is near 600 mb, well above the surface gust front. For this

reason the dramatic boundary layer changes in wind direction and speed

would not be detected by the radar.

A steerable dual-channel radiometer was located at the BAO tower during
the experiment, and operated by J. B. Snider. Measurements of the
total water vapor and liquid water were taken. Equivalent measurements
are available from the fixed-beam, vertically pointing dual-channel

radiometer of the Denver Profiler located at Stapleton Airport.
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TABLE XIX-1

Heights of Platteville Wind Measurements

Standard Atmospheric

Meters MSL Pressure mb
lst Height 4072 610
2nd 5520 500
3rd 6968 410
4th 8416 330
5th 9864 270
6th 11312 210
7th 12760 170
8th 14208 : 140
9th 15656 110

Objectives:

Data

Obtain continuous soundings of wind, temperature and humidity (actually
at 20 minute intervals) in the area of the BUCOE experiment in support

of meteorological research elements in the program.

Summary:

The Platteville radar is operated continuously giving a real-time dis-
play of winds on the Profiler monitor at RB~3 in Boulder, and a .
recording on tape at Platteville. March and May were successful months
for recording data. April's data was not continuous because of a
number of problems caused by one transmitter and an intermittent fault
in the receiver section. Good data were taken for the May 1lth through
the 13th BUCOE operation days. Table XIX-2 lists the data tapes
available from Platteville.
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TABLE XIX~-2

Platteville Data Tapes--Dates and Times are all Local (MST and MDT)

Platteville
Tape Number

PL82-068
PL82-074
PL82-082

PL82-092

Note:
P1.82-106

Note:

PL82-116

Note:

PL82-124

PL82-131

Beginning Ending
Date and Time Date and Time
9 March, 1210 15 March, 1230
15 March, 1230 23 March, 1015
23 March, 1015 1 April, 2330
2 April, 1250 8 April, 1100

No data available 8 April, 1100 to 16 April, 1300
16 April, 1300 23 April, 1300

Transmitter failed for the north-south component on the 18th.
East-west and zenith components continued to operate. North-south
transmitter repaired 1015 the 20th, North-south transmitter failed
again 1300 the 23rd. Complete system down followlng this failure.

No data available 23 April, 1300 to 26 April, 1030
26 April, 1030 4 May, 1115

North-south transmitter failed 1400 the 26th complete system down
again, System back up midmorning the 28th without the zenith
component. Zenith component back up with all problems solved, mid-

morning the 29th.
4 May, 1115 11 May, 1200

11 May, 1200 18 May, 0900
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APPENDIX A

BUCOE Rawinsonde Data - R. J. Zamora

In support of the BUCOE studies, Rawinsonde observations were taken at the
Boulder Atmospheric Observatory (BAO) and at La Salle, Colorado, 5 miles S.E. of
Greeley. The BAO site utilized a standard Ground Meteorological Device (GMD)
owned and operated by NOAA's Wave Propagation Laboratory (WPL). The La Salle
site operated a Weathermeasure RD-65 unit. Both sites used VIZ 1680 MHz radio-
sondes equipped with ACCU-LOK temperature and humidity sensors.

During the project a total of 23 flights were made at the BAO and 17 flights
from the La Salle site. Table Al lists the date and time for each flight at the
BAO and Table A2 gives the date and times for the La Salle flights. All times
here are mountain standard. The sounding data were reduced using software
written by Seth Troxel and the author. The temperature humidity and wind data
from the BAO site constitute the remainder of this appendix. Values of humidity

are unreliable for dewpoints less than -55°C because of sensor limitations.

Acknowledgement

The author wishes to thank Mark Suehl and Seth Troxel, who assisted in all
the BAO flights and Fmmett Malone, who reduced the raw sounding data.
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TABLE Al

BAO Rawinsonde

Launch Number Date Time (MST)
3 03/04/82 16:35
4 03/05/82 10:20
5 03/05/82 14:50
6 03/16/82 15:10
7 03/24/82 15:53

10 03/24/82 22:51
11 03/25/82 13:28
13 04/09/82 17:10
14 04/15/82 17:18
15 04/15/82 21:56
16 04/20/82 00:03
17 04/20/82 04:08
18 04/20/82 08:05
19 04/23/82 11:25
20 04/27/82 09:44
21 04/29/82 18:35
22 05/11/82 09:26
23 05/11/82 13:20
24 05/12/82 06:57
25 05/12/82 10:49
28 05/12/82 15:54
29 05/12/82 19:01 *
30 05/13/82 09:46
31 05/13/82 13:31
32 05/14/82 09:38

* Heavy icing forced down after ascent to 607.2 mb.
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TABLE A2

La Salle Rawinsonde

Launch Numbexr Date Time (MST)
1 03/24/82 19:10
2 03/25/82 07:40
3 04/20/82 01:05
4 04/20/82 08:45
5 04/20/82 12:00
6 04/29/82 14:15
7 04/29/82 18:15
8 04/29/82 10:05
9 05/11/82 05:45

10 05/11/82 13:16
11 05/11/82 06:57
12 05/12/82 07:33
13 05/12/82 12:25
14 05/12/82 18:55
15 05/12/82 19:40
16 05/13/82 07:51
17 05/13/82 12:48

-139~



€ LEE L'98E 9922 9 iE S '86- G99y~ EE0BSL €'6LETT B tv0C 6 ek
T &8 ? BEE £ '¥2e €1 8 L&~ B '8vr- ¢ °'8E88 6 01F0T O LEE ET ‘82
v 1IE c 1l 6612 & bBE T 09— E €68~ £ 9982 € 8268 € L6E 68 ‘€2
266 P'686C S 082 1Lt ? 86—~ &'85- 68917 & YELL < 'BGE 0% '02
L °00% £°00€ B L2282 9 &Y 116~ ¥ 'Gb— 8 '1TLLE 8 €vEL 2 08 ¥1 L1
c 00t €66 E'EEE 8 '2e €6t~ &76E~ 2°BEIC € 01L? 9 LI v1°61
b ‘868 C'P6C 6 LYE T 66 ¥ 0E~ £ 'GE~ @ L&EE P 6961 ? vES LT 01
T L&E 0O 'v68 L1682 199 8 'GE- 9’12~ 8 '£08C 8 6LEY 8 648 vt '8
¢ ‘00t 196 L 'vE€ g 8L 0'ce- 9'8I- 0°'LB9E 0 '66cv 0 686 t1 '8
000 T'EB6€ £ €92 & €6 8'11- 1°'11- ¢ '8v91 ¥ 0ccE ? 6.9 £y 's
£ ‘86 E'88C 4'89€ ¢ 66 £ G- 6 - & '866 & '0ETE cLLL oo e
€ 668 ¥t 'eBc T 692 9 °'Go L T S v- ¢ '6ed € L0811 8 ‘608 &8
LL&E LSBT &6 1LE2 L 96 c 'e- 61— 0 0 "ésst c vE8 00~

Y 93d M 93ad M d3aa Z 2 930 D 93a W W THW NIW
AVLI3HLI VY13HL 1 HIA HY ar 1 TFOviH 1HOI3H S3xd 3WIL

£ CON HONNYT
3I00NT ANIWINILX3
1SW GEPT IWIL
cB/v/78 3Lva

ATYI 0VE NOTLYLS

-140-



L
0

b

RLE
g4
O
TIE
gon
oL
Tyl
R Y5
b
eTYs
QE
WASTH
06T

D30

VLA

&
1
©

DRV INNT NN

¥

‘T4E
GYE
‘0oge
o1E
‘20g
‘eoe
=T-Yas
262
YT
ans
‘08&
ong
‘182

0aa

VAL

RO M

x

‘Goe
R et
eee
= B =]

Coo

‘61
K- ¥
6EE
TFE
eac
298
T

LAV

‘670
‘89T

e
dIN

NOoOMMNWLWHOFTHINN

&)

19—
09~
19—~
"6G—
19—
19-
‘EG—
“&E~
‘0z~
e
TI-
o

03d
at

SO ONID O

o

AL
Ly
.Om.i
05~
A
EE—-
B
‘T1E-
BI-
T1-
01~

‘G

83a
1

O~ NP COCWUINNMNPION-

‘BGIET
YECH
6LbB
GITL
‘8589
BELD
Lags
HLOV
‘©8se
TOCT
Chi
©eos

W
TIAVIH

‘0ELE
7080
1600
LB98
QEYS
TOES
K-1-3e74
1694
‘s6RE
?LBE
Leoe
BLLT
TLGT

CArmPMNDPOONNDIONA

W
iHDI3H

1
I
1

R
e
et
01g
e
-Tat
‘S6E
‘8av
e
T1L
062
o

‘2ve

CT oo IONNeOON

g
S3ud

¥ ‘ON

£t vy
&9 &E
LG 72
15 12
17 08
e 02
e 91
ce et
00 £
L0y
£9°1

TL°

00 -

MIW
JWIL

HONNYT

302N LINIWINIIXT

15 QE0oY

‘AWIL

cB/E/E 3lva
ATHI 'OVE NOILVLS

-142-



G 'BEe S /88

£E'gee 891 & 19~ & Ly— O QE&IV 0 °80GET 001 06 'EF
P LGE 6'96E 2 °GEE T LT y 19— & Lb—- T EEOOT T PO%TT O 00 66 ‘ec
6TTEE ¢IgE o 'gge 9 ES 119~ 1°08- & 'L9G8 2 6ETI0T 0 05T &8 'ec
Gl £ ¥IE L @C8 L '8¢ 668~ 08— 1 LLEL T 668 0 'oon 12 'c
¥ L6a & 'B&GE Q00T T WE 085~ E Eb—- & 695 & 1v0L 0 "00Y £6°51
T 'B62 5942 ZE¥EZ & C¥ 6LE~ O 0E- BERLE 8 'G4PS 0 004G 0811
Y Q63 & 6Bz 1T E?E¢ O 'E8 S e1l—- v 11— & wEvl ¢ 'g008 0 '00L Bl ¥
O "0biZ £ 182 €'8%c €94 € 8- A 0 0 "gLaetl 0 'ev8 00
93 M a3a ¥ O “ 2 §3@ O 9=2d W W THl NIk
AYLIHL VIZHL L HIA HY aL 1 oVIH JHOTI=H S3ud AT L

1 1ON HONNYT
302N CLINIAWIUILXI
1SW 0201 AWIL
g8/a/€ 31vd

31463 ‘0vE NOILVLS

-143-



1 "&EY 1’82y 802 € +v1 §'99~ E£°86~ T 'p4SYI 199197 8 'Bb £1 99
LETY LTIy 2’882 2 vr €69~ &°06- &'E9GET & 'GEIGT B 'GIT 9616
? '86E 0'86E &'VEC ¢ b1 6'€9~ E°8Bb~ ¥ ¥BOOT v 96911 O 161 10 '8E
L 6ELC €'6EE & '€EEZ £-471 ¥ 'E9- £ 6t- 1°'£568 1 'sE2501 0O ‘vee 50 €€
¥ ‘€€t T'2CE e'1e8 241 8 v9- 0 'Z6—- € 'b8os8 € '9e9s6 T ‘892 c6 'BE
6°11€E L'TiE 8082 1'&2 ¢ 'E9- £ 'EG~ 0 'Ebce 061468 8 ‘&4 18 ‘s
1 'E0E B '€0E 9 'E2Z & vE L'LE- Q°&6Y— b 9019 v 8L64 c '9vE 21 ‘82
0 'B&E LLEE B YEE L Lt c vs—- Vv 'Br- L8884 L09%vL 7 vLE 08 61
¥ L6€ 8962 € 1EZ o689 8 vb- L '1b- B 'EEIG 86049 L A-2%7 69 LT
& 962 L6868 TOVE O 2E € 'EY- O 'E€E- 9 'BGiv ? '0ELS 0 '£8Y LS 1
T 'L&68 P 'v6Z 6 '6b2 g 'og £'9€- L 'E8- g 0s60& C 99y ? 096 8c 01
G ‘662 0’26 T EGE v be T'ee- 008~ o0-2i1sez O "v80v ¥ '?09 61 '8
¥ 'c68 C 6B €°'I%2 O '/E £~ 811~ 1 'vO¥1 T '9L62 v '20L L9 v
8 't&e 8482 9°'E92 1 /Lb 0'8i- 8 6- 8 ‘6201 8 "LE9Z 0 vEL oL€E
? 1468 t'c8e & '2ez 1 °'8B9 T'61- &°01- 9 €94 9 'GEGE 8 EvL O 'E
I'i62 LPBE O 'E9E 0 'G6 I'IT- &§°01- £ °'9c8 L '8eve € veL £8 2
0 ‘céE v P8 9 °'G9E B 48 g€ 6- 6°L~" B'066 8 ecic 9 vBL £L°1
? 962 6'vBE 9 "ILE ¢ 0% 8 L~ 0 e~ (2 0 'cL81 S '1v8 00’

¥ 93d ¥ 930 ¥ 93a % 2 93@ D 93a W W RN NIW
JVLI3HL Y13HL L HIA HY al 1 TTOYLH JHOISH 534d JWIL

€ ‘ON HINNYT
30008 LNIWIYAXS
AS5W 9CbT 3UIL
€8/68/€ :31va
3I1¥3'0vE INOILVLS

~Lh4—



£ LCh Yot L0282 ¥ Pv1 9 99~ & '26- &'?I6¥T &°'88091T 0001 08 'GS
L '¥8E & 'EBE TESE ¢ v1 ¢ ¥9—- ©°06- 1I°IB8IT 1 ESYET O 081 1 &b
g8 '9cE Z'96E B8'vea v b1 0 'E9- v Bb— & 'ELLS 099611 0O '00C 09 "LE
0 "1EE 9 '0EE tv'g&ge 071 ¥ 'v9- B8 08—~ L TEES L 'v010T 0O 0GE LY 1€
6°11E 2°11E B'0EE ¢€Ed T '£€9- E£'8- ¢ '6VvEL € '1cés 0 'QoE 87 '&C
v L8 0'L62 9822 1'96 v bv— 9 bb- & GEYS 6 LEOL 0 '00F% £s '8l
R Q62 €86 1€ & '6E 61y~ T '1IE- 8 L1EE 8 "48Y¥G 000G €9 £1
6 ‘642 £ 6B tv'19€ 0°LE € gc- &°'1I- &6'9EVT & "BOOE 0 004 &9 v
9 '26C 6'vBE 9 °TLE 6 09 8 L- 0 e~ 0 0 '©L61 € '1v8 00’

Y 9ad W 530 W D3A % 2 930 O Had W W T’ NIW
AYL3HL YLI3IHL L HIA HY aL 1 TOV.LH IHDI3H S34dd AWNIL

& ON HONNYT
J0oNg CLN3WIURJXT
LISW 6T OWIL
£8/65/E -3lvd
3IH30VE NDILVLS

~145-



et
‘T1e
‘0YEe
01E
0T
‘TIE
‘TIE
e
018
eie
?1E
TrE

ST HOOCCHOLM

x

03U
IVLITHL

6°11E g ee
& 0IE 6432
£ 608 @98
0 608 ¥ 'Ot
L 'BOE 9 ¥vE
I '80E & &bz
L 'F0E 8 gge
£ 902 0092
002 €-09g
¥ 'EOE &6 ‘E9C
8 €0E B8 69
?'v02 £ gBe
¥ 930 ¥ 93a
VizaHL 1 1A

NOLHNNOCrIMOTHOMN

@
LE
‘26
‘Et
18
"t
‘09
b
‘b
YA
68

|0

HY

(S

~“~NNO-OCCMOMTSE O

OO TNBNNIMO

(&)

Lir--
Y-
e~
ce-
‘8-
‘Ee-
‘61—~
ET-~
El-

e
A

93a
1

€ LELT
R 7A A
€698
YrEC
‘108¢
‘OGEY
Le?C
or0E
‘£ess
‘weHED

CrLT

OO MNIND - NQ

Rl
TIOVLH

‘6b&Y8
?v08
voEL
2189
‘ELED
‘ee8s
67ES
c19t
GEEY
RA LI
LIEE
‘CLST

ONS~NMNMNANNT

AHOTI3H

Rorel
Lre
Q4E
e
=44+
LLY
vis
198
‘BLE
‘Ti9
vos

‘TEB

OOV TOoORO

“HW
S3ud

? ‘ON

C0 "0E
GE 81
6t 61
6L BT
&E "ET
8L '01
8t 6
L L
&2 L
gL 9
09 v
00"

NI
Wit

HONNY

300Ng IN3WIY3IX3

1Sk O1G67

‘AWIL

c8/G1/E 3lvda
3743 'OV INDILVLS

-146-



01E
Tie
618
TrE

- e

¥ 63d
AYLIHL

‘608
LOT
eoe
+0E

oM

-4

H3d
VigHL

Fx MNWOO

‘s8e2
‘eGe
vLE
‘8HE

9da
dqInN

8 S
8Ev
8 ‘8t
€ P&

A
HY

- O

O

e
o~

93d
ai

0~ 0 0l ~

cE-

1e-

A

03d

6 0866
€ '616E
¥ 'FeEl
0"

W
NSVLH

e604L
‘TavS
'868C
CLST

O Do

W
LHOTIH

00V
006
00L

ot =]

WO OO

“HW
53dd

2 -ON

vLF1
066
£S5 B
00

NIW
JWIL

HONNYT

IACONE TLNIWIYIAX3

LSW 0161

‘3WIL

c28/61/E8 31va

31H3 '0YE "NOILVLS

~147-



OCONMNB—OrBENTDOFUT—=ONO

19E
092
voE
BLE
‘08E
T8e
182
"BLT
LT
99z
‘ag2
‘B892
b9
beE
oz
182
LBE
9EL
418
‘vig
Jolol

03a

93
27
Rt
oc
ce
‘EE
12
it
6E
s
8e
I 4
‘87
a1
=T
8

)

=41
=4}
RA!
07

COAOMOMEPNTOMHOD-FTDFTNTDOD

Siv

4IQ QJ33ds

OFMUB NI NN A NNG O~ 0y
By

Sy
A

QT
eg
¢t
0c
©c
ee
1e
ce
ee
Le
R=1
ve
8T
T
=1

+

ONNPE N NNGTOOI A FTO~QC N OM
NOW-Gw o

12}
>
x

eTET~ CIETT
8av1- ‘EOE0T
THGT— ‘GELS
‘GO~ cO1s
CEST- LAVD
I8ET~ HELL
nEET- e0L
6801~ Trve
CO0T- L6694
A=T-E C68F
OIT1- ‘ECOT
ETTI- 0F1E
OFrTI- ‘206
R etl B ‘BobY
08T~ eI91
Brivi- SIET
YLET- ?L01
‘0GH~ 1046

Qe B2

oge- BLE

‘W ‘U

A X

EHETT
0901
€286
EvEs
€198
P83L
LRTL
‘CEET
'£38L8
oLy
Relon )
‘ceEL
0sLe
eree
FETE
1681
‘8991
S0ET
‘106

9ES

W

JONYN

FTONONST I DN st N0 00

LELT
‘EE77
18€9
L1199
‘£685
‘£85¢8
‘E0EG
RZ-1-1
WAL 4
GCEY
ChLE
YrsE
IrIE
2852
reEE
D&8T
LIS
‘BETT
854
OLE

W

JOViH

M= OMOMNIrOOCTF WM

1e L7986 ot
TE b6 s 61
CE B 4 B1
e 00071 LT
e € 0071 A !
GE b b6 a1
T B as w1
LE T 64 el
‘BE 0001 et
ot v 101 11
‘B & 601 C1
PF & 601 =)
8B S 'FI1t '8
B €121 L
@t &€ 70E% G
€Y O Ov1 e
EF B HET +
F G 98T RE
Ot O 'vET e
GE I °6E1 T
045
NIW
= v AWIL
SANIM

9 :ON HONNVYTY
300N8 :LIN3WIY3JX3
1SW OIST :3WIL
€8/e1/€ 31va
JIH3 'OYE NOILVLS

-148-



0'égsc O'te
6°'69c O '8
e’LeE &°01

D2da Siv
310 {3348

SiA
H

€ 'cc L8158 0 '00%
6 LT 7 LI6E 0 006

6°¢C L 6YET 0004
Siv W "HW
n TOVLH S34d

S13A3T JATHID3dS HO AYOLVANYW ¥Dd SANIM

9 I0ON MHONNYT
309N CANIWIYILXT
1sW 0161 JWIL
g8/81/&€ :3lvd
ATH3 'OvE 'NOILVILS

~149-



‘0EZL ‘61€ ‘oz e 9e

T & 4 L 'EF- L'8G- G 46618 CIELS c'éLe I8'1e
F2Ie 8 I1E + 0E€8 o-°GE L EG= LEB¥- &6 8Ye9 & 0218 v LvE £9 L1
& 'o1E &80 T1Ive £g2 6'eb- 1722~ 1 cgEs T L4089 < 08V G ET
G &6CC & 60 © 188 £/ & vE- &6 IZ- b6 Eb6E & G158 9 ‘206 Lo h
S 'R08 €108 g LG8 v av 61— 1'921- ¢ 0WeE ¥ EIGY 1646 eF £
£ 01 £°00E T1°69% 1 °Et 841~ € °'8- ¥ EOIE ¥ sL%E 2?19 ce'g
S vIg €108 9692 06 ?°'61- 8'E- L 8891 L 09ER A ol b
G rIE t'B6C T ELE L0V 801~ E£'- T LLOT T &9 ? "0EL e S
€ 'tog C'Cé6e B 692 B 69 7 '8- g '~ c e & 8rke £ 6L 8471
T '8&2 5882 6&'L92 £ 6L £ e~ 7 'G6- 0'8L9 0 0oES t 874 ae 1
6 00K 1882 € 'vL2 @2 eq 8 L- 7 C- 0 8La87 & °9¢8 o0
W PA M DA ¥ 83a A 2 930 2 934 I W " NI
IVIOHL VY1ZHL L HIAa HY at RN TTOVAH AHIISH S3Y JHIL

L :ON HINNVYTY
300N8 " IN3WIN3IX3
18W  9€6T IWIL
cB/vesE 3iva
ATHI 'O NDTAYLS

-150-



2?18
‘T8
018
GoTe
008

ocoMCOl8

¥ O3
AYLEHL

¥ 034
YL3AHL

e MOF -

- x

ES
BES
168
i V&
viT

93ad
HIA

HONS O

e
wE
as
€8
€5

pA
Hy

MmN Mo

&)

09+

\

A o
cE-

ATy

933
al

Q

N S

oy
e
‘1c-

93d
1

‘BLEL
EO9S
‘E00Y
Levl

onNnno-wn

W
TOVLH

rELS
CLTL
LSS
bbH6E
2LGT

QU in

LHOIZH

G 'o0C 00 'GE
Q 00V 610 20 ¥ad
0 '00s Q0 21
0 '00L Oy &
b '9EB 00
i NIk

S3ud dAWIL

£ CON HONNWT
05N CLNM3IWINILXE
L8W FECT 3JWIL
eB8/re/E 3ivq
AId3 ‘OvEd NOIAVYLS

~151-



OCONENOC ~00 (Y

8BS L 1%
26€ 869
‘v&E 0 0L
[eEE C 69
‘668 ¥ EL
BLE 209
B6E T Ly
688 v v
‘bl L &E
‘GBE v "1E
0V8E ¥ 61
R 0 's¢
934 S
UIQ (3348

M=o ~OM
t
|

Nt NOOMNMNO00

si
N

‘BG
09
€9
a9
we
e
R
oy
‘&E
o

g

M

‘086H 1~
'8BEC T~
LIHFTT-
"£6L6-
L&LL~
TIpG-
TL2b-
"891e-
'S 18T~
"EIET~
‘8081~

ELB6T
"QULBIE
LOVER
LI¥81
‘EFY T
‘089071
"£E08
‘TEES

LYLE
91

2001~

‘BSCER
06%462
‘8tice
‘66808
LO2FY
‘61611
‘8506
EETI9
EELE
‘B&6EE
L2082

W
JONYY

[¥ 0 I Y [ ST R o, B JPSI,

‘0EE8
L
1699
0909
09ve
Eviv
CahHE
R A E
THEE
BEPT
‘6Eh

W

JOVIH

G g A OF =g

084
YEDL
EI9ZE
EEIL
eE0L
‘61E9
LEEG
LELY
£956E
"0OCEE
1eee

“ISHALH

LA P B o 0 B Y I I N e

‘BT 0911 ee
T O LTI oe
T1 0 L1% ‘BT
2?1 0811 I !
‘81 0211 At
e O LT e1
£ €211 01
Le 12t ‘8
T LGEY ?
P 0 04T %
v 00 €
248
NIW
3 v 3WIL

SAMIM

4L ON HONNYT)
300N8 - LNZUIN3JdX3
1SKW 9EST 3Kl
€8/vE/E :3iva
ITHI'OvVE ‘NOILV.LS

-152-



cee £ &9
‘868 L1L
eHE R LY
R0E 6 L2
934 siv

HId dI3d48

L v~
0 vE~
g 81~
£ '71-

14
1§
é

-

<

0%
R
e

=R}

{rlr

1 '¥954
L 6bES
PR =121
0 Ezvl

I
TaviLH

1 ' 9E14
LTLYL
L 79684
0 ‘64468

I
TSR

0 "00E
O 00w
0 008
0 "0CL

g
5344

STAART QAT HIDALE UG AUOLWANWE MO 540

£ 0k HIMAYT
SGAAT S LNEWMINEJIRE
LEW 2051 (3WIL
22/vE/s8 t3LVd
d1¥8 ‘ove  :NOILVLS

-153-



POV
abE
bLE
oRe
‘osE
AER
FEC
R=Tet s
CER
LTE
1€
1e
40e
608
608
FAHY
[0E
Gou
00E
2be
b3
683
b8E
L8e
£8a

934
VAAHL

W YIS0 0oNMMYETTdILINET -~ BOMN~0—~GC

=N OMOINDD ST TI—=NUNO WO~ 0t
Q
0

M 93A
vLaHL

Mo~ OINT~ 00N~ OoOrDOMOCEMm

= x

L1
oce
s1C
ris
e12
608
‘eélc
g1
SLT1E

oA

oo

FEC
GET
‘e
2o
‘16
‘16a
‘GGT
eea
e
AN
B8LE
078
v
AL
°ea

D
d1n

SINPORN—~~NADDO0OLNNNT—-0VINNT I~ D

ee
g ot
re
e
‘GE
?a
AT
e
e
e
‘Be
12
02
ic
oe
12
2
et
‘G4
‘4
68
06
)
06
£

HH

PO ONO T AT OND0O0OTON DO

(&

Y-
£9-
-
B
WA
eL-
‘Le-
89—
£ee--
19—
pAEY
‘06—
T
T-
LE-
-
GE-
TI-
Ei-
1
9T~
£1-
Y-
01—

9a3a
al

O

WO OoONIFOT-NTOEN NI 600

G- 0 °'98EET
‘86— E484cT
e— 2 BGLTT
BG- &87Q00TT

Bz 0 'BZLOT
£~ 868601
09—~ Z 18001
‘BE- £ 'G0ES
‘BE—- O L0v8
16—~ L BLLL
Q- T IvEl
£- grgone
‘Bd- b 0L4LY
Lo— B EESY
EC—- L 1IR6E
TE- G TRTLE
‘BI- 86012
Oi- & 7ELIS
T LTRAT
i~ 80cLt
PI- B LSET
TI~ 80801
01— 9'89L
b- £ bt
‘9 0"
93da ‘W
i TTOVEH

DHONGEOMRACINDPOMAUNONINMO

‘8L8Yv
E-Loh0N 4
ogee
‘BLES
‘00
‘118
EC9T
LL80
bLEb
R4 4o1 S
eEss
LLLL
eoee
LI
‘£EGS
‘BEEsS
1897
SYLE
©eIsE
‘T&EE

6768

T 871Ict
T 271£7
1
T
1
T
I
T

NOoOYOOFOFTITHUNONMITHNOST OO0
N
&+

01 "6E
&t "LE
08 £E
FA o
108
01 62
1€ 82
6E 98
10 'v&
8y ‘@c
6L 08
a1 ‘a1
a8 b1
08 'El
84 11
Find P
09 "4

189
10 ) S
8y ¢

Tt ¥
v g
Ly 2
8r°1

o0 -

NI
NI L

0T :ON HINAYT
I0ONG  LNIWIHISXI
LSW 1822 :3WIL
Z8/b2/€ 13Lva

A1H3 'ove

NOTLYLS

-154-



v LLE 0'LLE T'461TE E'¥E ¥ re- O 'vE- 1 'R2E6TT T °BOSET 0O 061 ¥ 'vE
& 'REE B '9EE & ‘2l L '&E 0'0L~ F709- 927LTIT0T @ '&8FT1T 0O °QC2 rE ‘82
0 'Gee B 'teE & '81¢ £ ¥ 069~ L'~ € 6048 € 18801 0O '0Ge 68 v
< 'BIE B'LIE E'6EE O 'btE O0'66— & LY== & PEGL € ‘960646 0 00 ¥ 02
T'1T1€ 860 +¥'BEE G128 0 '8v- B 'vE~ & TLEE cEvIL 0 00+ &8 97
¥ 608 8 '60E 6068 & '0C S LlE- E£'82~ ¢t TL4E ¥ "“¥kEs 0 005 or et
€ '0&6a 6682 bt 'BGE G 'Gé6 S G- O0'8I- O 'E9vl 0 ‘60 0 004 LL P
b L8BE C 0B £ '4L92 9 'tb& 69— c '9- o 0 "E461T € ?v8 00

W 23 M 83Id W 92d pA 2 H3a D 93a W 1 T’ NIW
AvLiEHL  wl3aHL L HIa HY at L TOYLH JHOI3H S3dd AWTL

01 :ON HONNOVT
300N8 TINIWINIAX3
c8/ve/E ‘AWIL
1SW 162c :31vqd
JIy3a 'Ovd CNOILVLS

-155-



‘E&E E 4G

ORNSTSTHOODLMONEGENOLYErPNMNM~OODCOOMN

& 'EEe—- £ 'vs ‘cos1E- ‘triBe ‘CcO6GE 1616 ebT 9 L2 P2
AT A A=) € 0E-~ 1 4GS LIrie- ‘2089< ESIve Q6948 ¥ 'r1 E'BC1 ‘62
I0E 2 L9 L yE~ @7/8 TEQOE- LIb6YE ‘eLLTE L °/48E8 L'FT 8821 e
‘&6 029 608~ £°E8 PE0LT— e 0700E £°6018 T'61T £76217 ‘€S
‘BOE ¥ @9 L vE—- B'16 rE181- ‘0071e L&1BE 7 ILL ¥ ST 0 °0ET K=
o1E 1719 8 '6E- E 9% ‘C8eRI- ‘BrC02 ‘bOEF2 G L9EL £L'61T 108t i
‘CSIE & 748 £ & £&v |95 1- HELBT LETPE T 'B&&7 661 6621 oc
LIE B 09 S bb—- 1Y eFEr T~ CEPLT ‘Beeeg 1 '6+C% €'F1 E 621 &1
‘BIE &6 €9 8 'Lb- GgrEv 026T T rBIFT 60402 T vE19 € '?1 9 'BE1 ‘81
‘BIE § L9 £ 06~ 06y TEETI- BOBY1T 0resl £ YELS T°41 & 7481 LT
CIE L 99 & Lr- ¥ 9P 1846~ ‘BOKET 1991 ¥ F2CS B'A1 g'%e g1
81E 8§19 LIy~ €6t EPEB- R4 4R BLGYT 2 vE&Y £L°BY 0O'&gZ% RN
OIe £L°/6 Q°LE- Zv¥ oreL- eE1901 LEBET S 0G9Y 661 £ PET 8t
21E 674G & 0v- 2 tb BLO9- viEh QEOTT 0 ‘scEv Fre v gET ROg
eIE 176G 01+~ 9 2% OELY—- £88L 102C6h S ERLE e {18 2T
c0E L ES 1°1E- L'EV tyCE- 2869 RLYL & LE8E L'6€ E£°'B11 3
‘E6E O 86 018~ 9Ly LiBe- 6BT18 068G 8 'cvEE B'8¢ &'B8I1 01
A=A o] & VI~ &67LY ‘brcE- ere OBy b6 L6828 TvE £L71E7 )
‘TLe 9 °'%c 01— 7 '9E LEBT- ‘b2EC ‘QRELHT 8 ‘gssa T'Iv ¥ 0ET 8
‘GHE £ '8¢ £€°01- &°9E egIe— "IBET e8seE 8 "L0oTe S0y L Lyl L
S6Z G 2 OVi- ¥'62 ‘EFC1~ ‘bt—~ et ¥ 2061 ¥ '96 & 281 )
B&LHE £ L r e &9 8IET- TEY~ ‘FEET g 'E4L8T G 'BF 1841 S
01 ?6 r "6 PR S ‘050T—- Bt = AN € 6821 B'LF T E£02 t
ée S'B 8 'L- S eEL—- ‘EE~ +0B T 'GE& €& & EOC e
R 54 c L 1 &~ A otre-- ‘0E% £'¢e19 8 vt £°co8 a
£e O 01 c 6 O v- ‘cs&ie—- eI e L E20E E'Ey L '#02 T
04 O+ ? '~ T°'E~ 0 e 0 0 1 L '¥81 0
| 5.0 Siv S1M W W W W NI
4Id d33«S \ N A A JONVY TOVLH a3 i WL

SGNTIM

OT ‘ON HINNYT
300Ng CINIWIN3IIX3
LSW IG6EC IWIL
c8/ve/e 31va
JIY¥3 '0VE NOILVLS

=156~



| Q=g

‘Gt
b
B
‘vt
GV
£4
‘b
LE
=
19

G4

-t ()00 N

SN
('[d [;l.i

g9
- ]
Pl

+

0E~

d
|

81

o
-
I

ro-
e

O -NOMNEANDOTO
< o]
r’u

LBSbLE-
‘FeLBE~
‘6TEgS—-
‘erLLe-
‘TIELE-
‘06970~
‘8909c—-
‘RLECE~
A ety
AR S ol
‘eS1ke-
QeaES-
‘OvREE-

EvveY
196vY
T&LEY
LGEEY
ERCTY
6986
‘FHLBE
ELVLE
'6LBGE
21eve
‘CITEE-
ovvie
'ECTI0OE

LFOGS
HFEES
‘€518
‘0Ccq04
18Fab
‘BLELY
GELFY
‘toced
TBrEY
‘EOCEY
06ETY
vICHE
FOLLE

O NN NT

"0TEET
1161
CLI9ET
‘HEEET
‘eF0el
YBLTT
‘99GT1
"ECETT
"E00T1
61901
BLEOT
CELL

“1ves

N RVRV RN AL Rl A AR R R

1
£l
eF
£1
€1
g1
R
RA
At
1
i
A
w1

et
‘ect
‘ect
‘eet
‘eel
£el
‘ECH
vET
et
e
L°Gel
g8 '9cl
6’921

oMK ON

K™
‘8
LE
e
6

‘Bee
et
12
oL
=yt
‘B2

LE

-157-



i
:

SO~

b € vt
‘&8B2 £ 84
‘BbCe 069
Lot 9719
LI B L
TIE 266
et 178

93a SiM

d4IQ d33dSs

8T~
R
"OE~
A
‘by—
Ty

cOoOONMNTIEM

S1M

o) 4 L'9CHIT 0O 04T
6 '¥S8 9 FII0T O 002
c LS Q@ 'ReLB 0 ‘0&c
8 '8¢ 1 'Evesl 0 '00E
LA 14 2 EIRg 0 '00F
L'y ? ‘886t 0 "004
o2 L7661 0 00L
S W e
n TOYILH S3Mdd

STAA3T d3IdId3dS M0 AMOLIVANYW HOd SANIM

0T :ON HONAYT
300Ng  TLNIWIY3IKA
LSW 1G22 ‘3WIL
eB/va/E 31vq
3IY3 'OvE 'NOILYLS

=158~



e

MU NCOODNA~NE-T IO

b

IVISHL

A
TYE
LR
Feu
GTE
€e16
eTe
e
R'AEH
L1e
‘616
eou
‘20
208
ere
TiE

93da

‘£eg
1vE
[ce
veg
7iE
"O1E
‘BOC
‘©eE
rade i
00L
gelsly
T6E
0&S
QLT
‘g6l
£4T

OCLOoOMNQOr=TNGL ST

Y 534
Y.L3HL

—Fx OORECNOCO-w—-0O00OST

‘81e
rie
AT
s1e
jefor=
¥
‘668
‘€9C
89c
‘Bl
viE
8%c
0LE
‘vic
bLE
6LE

83a
HIA

CrNMOoArOOTHM@

el
L

b8
1L
69
LG
L8
16

A
Hd

&

PR R B SR SN R TR o B R v

Q

OV BIMIN— 000~ 0000

LG

ORSLSARMNDTOHNMNGOGMNSET 0D

GrL0T
PEEOT
Or¥r S
FLOS
FOUY
TLEY
‘068
8198
L&61
Daey
reEST
GE0T
RV A

161

Y

W

TOWLH

QL1821 & vel
0 'FO6TT € L&
T €101 ¥ LEC
v '9¥901 O 'ive
€ 'BLSL O 1€
0 evae g Sty
L EF¥6 821§
L 061V ¥y 909
€ 69GE 8969
¥ ‘€662 (SR 0} VA
Q 'Fale O veEL
L L&ESE EEvL
£ 16EC 9 GLL
QuLY ¥ PEB
L7991 2 vES
0 ‘aLa1 O riH8
R E:0
LHIIZH 534d
IT ‘ON
30oN4
LS BEET

04"
06’
Qe
046 -
(o
GG’
0’
o8’
00"
o’
(o1-0
a8’
oe
89
Tl

o0’

M
m

L

[§H

I~
0l

(3
1

i

Tlod 0 DN
=i

NIW
WL

HINMNYT

CANIWINIAXE

(AWIL

€8/&C/E 3lvd
313 'OvE NOILVLS

-159-



E'6EE EvI2 T2t Q0 °£9- 0°65- &°vL201 &°9VEIT 0 002 00’9
€ '%cE B9l E'ec ?r?- bv'96~ L9988 £°8Ev0T 0082 00 ‘g
&'LIE £°GeET ¢ eR L~ b6Lv- € 989L G '8ee 0 '00E 00 ¥
S'EBIE g 'Ov& ¢ -ec L EYy- L BE- £ v2LS £ 96eL 0 00¥ 00 e
£°60E L °ES2 9 %2 £ E€E~ G '4T- P &601F ¥ T894 0 '008 00 '8
F'E0E O'EL8 B8£2 L91- ¥ '- c'rist € 'Fe0E 0 '00L 001
0'E6C B'&LE 018 ¥ e~ 09 o 0'eLart 0 vv8 00

¥ 934 W 93aa % 2 393a D 93aa W W €W NIW

ViIHL 1 MIA HY s i TOVIH LHO13H 834d Wit

TT :‘ON HONNVT
A02NE  “IN3WIYILXT
1SK 82ET 3L
€8/6€/€ ‘3iva
dI¥3 ‘OvE NOILVLS

-160-



COoO-NOONUNOGETOMNMPNOOCOOTOTOOF0OCNDO!

ol
g6
062
aee
1ge
BE
‘66E
R=Y=Yu
‘abLT
66E
‘a0
‘boE
b6T
b6E
b6
eoe
‘648
=1-Y
olel>
elor
c1E
E1E
"LOE
68c
eLE
‘8LE
‘6GE
Iy
‘T1t
L
OwE

OO0 TORLE - IMTTNN0 A~

N O TOODNIE L OCTINENOMNRND A NN

NI NUCAH OO N ONNAII=NT QOO
M

9]
e
x

L9BB1-  BG1EE
"616T1- LEYVE
"1960T- ELVET
LIY01—- bEbOZ
"068B6— 00981
L6B6- £8LLT
"1066— IHTLT
"GOLB- "POLET
LLbL— "06EYT
BlLL- "LGEET
‘0004~ ‘BEIST
CIET— ‘0LETT
‘£186— L8Y0T
‘B81C— BB
9Ly~ ‘B4E8
vigk- = E80%L
LOEE~ LY
‘£0EE- 1248
"8ERE~ ‘C16Y
"ECBRE- "EOLE
91— Lret o
‘2Cb- "HLYT
‘BLE- L16T
Co- ‘B2
LA "L08
L 28T
291 O~
"G~ ‘E9S—
BT~ 61—
O T- ‘B

W W

A X

rR6LE
‘881.2
£006E
‘tréce
012
‘eeeoe
‘B&LHESLT
FCLLT
‘ECv91
‘eerst
‘BEPYI
‘EsS0ET
0&6TT
‘648201
‘1E88
‘1698
ee9L
099
‘6495
LOGY
GI9E
'eg9e
‘6661
‘86C1
L08
‘861
04T
‘£9E
0ot
091

W
JOoNvY

? 'GETFS
L 1I9ES
S ‘0016
774088
T°'1168
Lv1iEs
€ 8164
81coL
R Y1 7 A
& ‘8804
Y eEL
0 'FEVY?
¥ 6019
v ELLS
€ 6r¥eG
£ 6116
< 'B8LY
8 ‘S&tir
AT S
L '18LE
€ '81vE
L P08
« 1692
t '2reEc
€ L&ET
81191
€ ‘6521
O vs0T1
£ 919

L710E

W
TTOVIH

lﬁt\lf\(‘l.!h':!’m["JDIF‘J‘-‘!‘Q'OQ'U“E"IO?NI\#QU‘J!\Q
] . . Rl SRR .. . .
0
-0
~

TSWLH

]

OOOOOOOOOOOOOOE’!OQ’ONOL@OOOOOOOO

‘6T ORIl oE
6T 0911 bT
D2 0 '91T ‘8a
T2 0 LTI A=
ee 0 '8l1 2T
‘ee 0611 R
ce 0611 e
‘ce 0611 ee
2 07611 e
& 07021 Ie
G2 0 411 02
2 0 611 61
e 07611 ‘81
82 0611 A
‘62 0611 21
e 0611 61
‘c2E O 'BlT 1
‘Y€ 0021 ‘€T
Qe 002l Tl
ot 0 °0cCt 11
By O °L11 01
6t 07111 =)
v& O 101 '8
17 026 L
‘89 O 68 9
28 0 L9 G
‘LL 0 vOE T
94 0'B92 E
‘6L 07481 K=
e? 0161 1
248
NIl
13 v IWIL
SANIM

TT ON HDNNYT
202N CINIHIHILXE
154 82ET1T ‘3HIL

ca/qe/e 31vda
[THA MYA CNNTIVIS

=161~



CLE

m
|
~
o
B

QNN ORNONUNDODO NS00 NS

8 64 8 LOLE ‘sriES Ovvec L GEGL B'LT & °08 qc
‘B9 € °C 6 L°18 086E 1608 ‘vEaoe Q@ 18eL c’'61 1708 62
‘bGeE 194 Qb1 B 'tsL LE21E 00181 62e81T S LLES 802 €08 e
bEE 6769 £l 8 B9 Lrie TH8S6T 6CI91 [ St F A L2 E 08 ee
292 0768 gL € '8s ‘8YES ‘6GBLT FEOVT € ‘v&869 0'ce €08 ge
22 B 09 &6 'E L 09 ‘ceEe vecel ‘&B8veT T 'E?E® 0'LE2 9 62 12
6P 0 e £°C 829 oerS ‘80101 "OSEDT L '¥809 508 184 02
122 O '¥S ?L R M eest 018 8E98 O 'veLS LEE T LL 61
£9E B LYy L'q S LY ‘09?1 ‘8089 "LOOL 8 '61vg L7l E'?L 81
692 E LE &’ £LE LG “ieve "T0LE 1 '++08 S'1y O VvL LT
ELE T 42 1~ 148 TEFT ‘SOSt 164V AT Oty T 04 21
AR AN o b b ¥ 0c LT ‘808€ K-1=0 8 € Licy P st E 9% &1
LGZ T 81 Ot QLT ‘CLET rhee LORE 8 'ET18E P 1v9 1
Gee 2791 TV L°81 ‘EErT ‘1eLe “1L0E ¥ "OTvE o'sv +v'2? £1
LGE L ETN &2 ¥ el ‘FEET ‘6LES ‘zESe & 2008 8B B 6% cl
G 091 0Ot L'E1 ‘a1 r&a81 Rece 8 L0048 1706 L2796 It
e9e 1741 c'c 0°LT B3 AR ‘BOCT CELT 8 +ive £'ve & 'Bt 01
e TGl ST 0°¢c1 €011 ‘Sv8 "TSET 6 'Evee €'86 v 'LE 5
092 0 vl g = IR § LFOT “1ee TITT 0 'S60E 60'c? 0O°'0c '8
B & °Ct ?b 0¢crt 96 L—- P94 1°9v61 G E? T 6GE L
6EE B8 'ET 0L 611 194 09e- ev8 CLOLT b %7 L FEE g
e &°21 £°6 (O} vES Ot L— "ETb € '6rGT €66 B 'S0E S
‘E8T 076 0°6 s’ ‘8B1 L16—- QES E 'EEct 8°c6 918 ¢
el L8 c's 0°L- ‘0c- Bl 0LL 1648 8'8r &€ '89c g
911 &L 5°'E T L- CEeT- ‘e8v- 908 I '235 c &y L vSE e
YL '8 c - 6 L= FEE~ 1EE- Q0 0 'es6c 8'6E g 've2 1
‘01T 0071 ¥ 6 ¥ 6- 248
o3a 51w Sim SiM W W W W NIW
HI{O QJ33ds N n A X ASNVYY OVLH "3 v aWIL

SANIM

ET ON HINNVYT
J0aNg AINIWI¥IGXI
LSW OTLT 3WIl

. e8/&6/v 31Va
3143'0vd ‘NOILlYLS

-162~



Me=0~0Wn

CUCD(")NCUDJ@NU‘P\[DP?NDJQB?\D#‘

‘ocE
‘0og
062
20
‘00g
‘0oE

‘B&E
76T
AT
ree
‘6L
‘€eoe
eog
‘s
282
‘€ae
=f=tud
‘682
‘EHC
&8c
oagc
viLS
eLE
QLS
‘BLE

S Ly
£ L8
I '6E
0 '?C

“IE

(T

MG 00O=O
T R N
®

0 OO 00

OS2I LE- DO ODD

- MN

NOORCIO0O0 O A== DWNMD

oe
K=1>
ce
&2
‘ge

Le

.y

e

e - |

Ll

‘ic
‘€ee
L
oe
‘cE
Ot
6E
58
R=1
orv
P
€8
0%
e9
€9
0L

‘6099~
‘eLPG-
TEYE-
‘cELYr~-
LEEY-
LTLE-

o¥ee~
LGBE-
ceve-
BETS—
CLBT-
LEET-
TGL-
LET-
erT
ST
A7A
‘2011t
T46T
‘£8TE
2072
F09E
648E
FE0E
=349

"LEOES
"$ 608G
"GEO1S
J19008
’B1LY
"01E8Y

LIGLY
LTLIY
L1097
LTESY
"T4L9vY
EE6EY
‘B&&EY
208V
8180V
06G6E
TLLEBE
FLILE
‘£EBASE
POLYE
R01I1EE
‘OFfviIC
‘BeELE
‘00848
‘GEYGE

‘FEVES
‘18ces
‘6EE1g
$8e0s
‘82E6Y
‘ESY8Y

‘BEFLY
Y0387%
FB09%
LLESY
‘OTLtY
LR
"tOOEY
ee0ct
‘8130F
‘CHE6E
vHEQT
ChHTLE
‘810%€E
‘ELLYE
‘8QcEE
‘B8 1E
‘heveE
LIRLE
TEREE

gingd O

T OCOTTLOFINMOCOIFD

ecyel
ARSI
‘6821
‘oEect
00vET
0L1ET

E96T1T
FELTT
‘CSLETY
‘EOrTT
QEETT
‘BEOTTY
‘20801
‘CFE0T1
‘BESEOT
160071
‘5686
8196
18E4
c216
Fe88
‘FLESB
LPES
Er18
‘cer8Ls

i v v et v

O DNV PIN Attt

1
RAt
b1
A
RAS
vl

1
1
A
1
A
1
1
i
+1
I
1
Vi
vI
A
‘v1
‘ST
‘ST
91
L1

(S R~ I e B

NMNTLEDSOMNETDROCT TS0

L
?6
96
B=1-)
to
o

cb
gt}
es
cb
cb
16
156
0b
63
68
‘88
‘88
L8
9B
‘Gc8
8
va
€8
ret=]

‘1g
08
K=14
‘8v
A
Py

SY
RA%
£V
‘Y
Y
O¥
6E
‘88
Le
9E
ey
PE
‘ze

ce

1e
oe
68
‘82

e

~-163-



00O 0Og

P82
H&6S
HhHE
‘00E
RYA

93a

092
LIRS o
T i
6 EE
Ol
M

414 J3Aa.s

6 '81-
8'172-
L RT-
c LY
ml
S

O

£
‘LE
ROl
6

bi

O0Cd =

Siw

v£88 £ 9%%01
ERLL ? HEESL
‘0cLE EghEL
L8OV L6696
¥ '9b6b1 ¥ 'B90E

N~ 90

W ‘W
19V AH NSWLH

S13A3T 131410348

jejors
Falol
Relel
008
004

oBeRoloRs

THMW
S3d

40 AMOLYAONYW HOS SANIM

T ON HONNVY
300Ng  CINIWINAIXI
1SW BEET IWIL
cgssese 3iva
3183 '0v8 ‘NOILVLS

164~



eles
v&E
==
eLE
‘LPE
‘o6E
6EE
rEE
g -1+
‘s18
e
LOE
LOE
‘£0E
‘e0E
108
‘S0E
‘608
‘808
‘21E
LT1E

MOoOLRME~=900ONBOFOIENDE D

W 930
I9LIHL

£ MNO9QQoORMNINOCSHOCOCNO0NO

‘00v
g N1
‘€8t
‘eLE
e
K-14>
‘aee
42
i f=
PIE
9 4 >
'F0E
Q08
eoc
108
WY+
‘B6E
Yot
92
6T
56T

H3da
JaHL

LY NEO—OOB-wOIPNTICNETNND

Lie
‘cee
‘oce
‘618
‘1cé
T
ae
?ce
R et
‘eee
‘92c
‘82c
‘CET
EC
¥e
‘£ese
‘09e
'59¢
‘69e
‘TLE
‘18

224
HiA

MO NI DODON 0T OLO00O0

0e
A
Lt
L1
‘?1
o
vE
‘€e
6E
e
‘18
£9
‘14
L
E-T4
1L
%4
e
Le
eC
K-}

%
HY

U AN OCCONUOITNOSTTNDON

O DOSOIRDESNDNRNODCOMOGNON

93Q
£

COMOMEMeuMMONRNON-DO0OTN

‘PECET
‘2671
A AT
ROLIT
‘60111
R1EL
G968
¥7¢8
c118
‘6E6L
089
‘B&EQ
‘8ERS
“LOEG
K-173-47
‘8&6T
‘0LES
BrLT
‘agel
‘EES

W
JOVIH

80141
‘g3l
‘BELETY
‘B8L2ET
1891
‘88401
'BEGOT
‘FEQOT
2878
‘L&06
‘21v8
E98L
0YeL
K-TAAY
“1E09
0LSY
R4 -1
ogcee
LO&E
‘Gétre
eLe1

CONOVMIPMeaMNMONMNON~MJBOTD

W
LHDIFH

‘811
‘BET
‘¥t
261
2Ll
622
‘BEE
"LSE
128
‘LT
"&2E
LGE
"£6E
‘bl
‘99
‘048
619
‘BLY
"BOL
YL
‘o8

S“UTODHNSTHNO LTINS O NTOY

TH
53Yd

ey 14
o1 '8v
86 'SP
L EY
0E 0%
oe ‘e
06 "1E
LG 68
8 L
00 "FE
0c 'e2
£e 02
€% '81
&L LT
07 'cl
85
€8’
LG’
8e -’
st
00"

MmN
-

NIU
aWIL

£1 ‘ON HONNVT
300N ‘LN3WIY3dX3

LSk O0T41

‘OWIL

c8/6/% 3LV(Q
31¥H3 'ovd

MOILVYLS

-165-



L '0BE E'0BE 0122 041 € ‘69~ €85~ E EE0EBI £ GHEET 0081 0 E¥
Z 'BGE €°LGE T 'GEZ 891 €19~ & Ly- 8'IPIOT B ETZIT 0002 05 "PE
t 2L 8 'GEE &€ 6 'LE € LG~ B UY- £ 9998 € 'BEEOT 0 0ge veE OE
& FIE ? vYIE O'EE2E € 6§ 8 "ve—- 206~ B L9vL B8 '6E04 0 "00E £8 'ce
Q@ 0L L°60E g '6sEE 949 T'tv— &°LE~ £ 'LEGS £ 6014 0 "'00v £ a1
£ ‘2ot 10608 E'9v8 L 08 1'68- 07L28~- O 'v9sC 0 'FECS 0 "00¢ CE 'v1
T '80E 8962 E'8B892 B8 L2 £'61- 16~ AT 4 v "TO0E 0 004 09 b
£L18 L 'GHE E°18Z £ 6T Evi- B'L 0 0 2481 1’78 00

Y 93d M 93d ¥ 93qQ A 2 H3Q D v3ag W W au NIk
IVLIHL WIIHL L ¥IA HY asL i TOVIH LHOIAH S3ud 3HTIL

ET ON HONNYA
202NE ANIWIYIIXS
18W OTLT 3WIL
ceBrs6/v 31vQ
ATH3'OVE NDILVYLS

-166-



10 N R AT A L]

‘B6CS 862
€82 & OV
FLE L BS
‘oL v 08
‘eeeé & 6v
1eE 1761
‘gog §&°11
034 S1M

HIg g3a3ds

Qo0
1

S1iv
N

T°'%c
8 6L
£ '8a
¥ 0B
S &%
681
€S
SiH
N

S13A371 d3I4103dS 40 ANDLVANVYW 304 SOINIM

MNOOIIST OO0

‘CI0CT
96101
798
‘BLvL
‘BEES
‘984E
0EPT

W

TOYLH

COO0OCOOO0O

0c1
00€
06
elol
‘00¥%
005
004

“au
S3ud

£T ON HINNVYA
300N8 LINIWIYALXT
ASH OTAT dWIL
eg/6/v (3LVWd

ST MTY A

TRIMAT 1 Ag
- )

~167~-



I Wt L°Tee §'LIE & 9% C'I19- @ 'GG— L 6I9B LT6TI0T £ Vel L0068
(oA 3 O'BIC L°LIE 6 'Ly 0'19- & 'GG~ 8 LIES B 61586 g aea 6B el
B SIE I 'G1E 8'efde L 6y & PG b eY-- 8 EveL 84118 G ice 810
R I'E1E £/ 064 c0e- &6&'G¥- LET10L £L°+EaB [ ot oL 78
HILTE 2ETE Eegee 649 ¥ 'vv—- B8 0¥- £ 00G% £ 2408 0 "C&E cC vE
o gl ¢ I € ebE L8L £'ge~- 008~ O vz 0 'F649 B8 Zf 08 61
) &ig T L0 s CIGR £ us 2’28~ B'1é- 9 4ERy 9 L0848 9 +8¥ 8F 91
STl L7402 BLEE 648 CLI- BEI- 0 84LVE 0 0L06G 0 'ces &9 21
£aIe PO RLLE 916 € 91— B'Gi—- L LLEE VAN 4% ? EvG &6 21
U4LIE £°908 £'892 L°14 L E¥- € '&- S 'EBaC S 'G5BE 7 9c oa s
9 ] 4> E'QQE L7CHE L L¥ ?L- T LY o 0 'Z2L67 C '8e8 00’

¥ 9md Woaa3g v 93ada ol 3920 2 93a "IN W Hl MIH
SVLAHL VYLAOHL 4 HIA Hy at i IOV.LH IHOIZH S3dd AL

T ONON HONMYT
J00NE CINSHINIAKT
1Sk BTLT AMIL
c8/6T/% f3Lva
FIVIOVE CNDTLVLS

-168-



T
5 -sﬁ-\o_ﬂ.

eI
A 3

AT
[ 208

ROV

N EHA

I LT L

LS N

eae
T

=L e

vt e

QL

Qb

Gt
dii

ti b~ @

3

e

oo

G

L
08
8o

L

atd

QNN
Y et i

&
o

60LL
S A
reGh
EGVT

I

TIWAM

Q@i

18ca
FOCL
PHEG
‘B L6T
wLaT

‘W

LHD TN

c8/aY/ v
ATHI ‘OvE

008 ae 0e
gelels L8
"00% LLGT
00L 16 €
‘BES oo
e{N MW
Saud MANTL
YT CON HINOYT)
CLNTW L ALY
LEW gT/T IMWIL

$31wd

NOILVLS

-169-



O

PO U A HDDON N O IO ECO0OO0

C=Ia~

SHEE 1 %e C's L7523 eers LEYT ‘tecs 0 '9L87 O '8v+8 gy 9 0Vv e
‘852 868 ve c 'Gg Rt fals ‘BoLE ‘1469 £ 9899 £ ‘B8 S 'S & '%9€ '6&C
veEC 0 'cc 85 A JRE £ trie ae0? T 'rbuir? I '2908 'L ¥ °1E e
The &6 LT o' ?CT by LHGE oFaes £ v819 £ FGLL G '8y €42 €2
LEE &% 2?6 QT A cgic EF¥IG S 'vLBG S s 8'8F 1T°'€2 ce
AT B LT ?II el GEEY YELT &G 8 v7e6 B 'FETL 008 B8'1Z e
e &Lt FARR &£°TT Ok6E LELT LT O GGES 0 LEB® ?°18 &6 BL 0
672 g LT &Rt 217 LEGE &L TLERE & TR b TEELT tr €8 L GT ‘61
GTIE 8 'B1 £ 681 5 01 TBOE PR E5TE N RS &L RER 0’96 02t ‘BT
bIe @741 &Gl 80T woeE e eeRe & GELY & LSAS T 766 T4 L1
208 ¢ oé 8 L1 94 eG1e TTe e0iE L B80Ty £ 70894 b'C? L 65E w1
o2 108 L BT 5L LOGT G- CEST [P A2 0 e Pive £ 8% oosg RoR!
S&ET G 7L B Y1 v Goé Tl ‘CH01 ¢ 'GB&g 0 '2c1g & EL S EEC 1
EB8T 921 el L P Bra- oL B aBgL 8 L86F C'8L Vv 0CiE €t
(1T 121 T al 3 - TT TG TS < LOIE & 6Ly CARY =TS A= ip
v &£ & 07 LB LAE- LEa- RN € 'e9aa S LEvYy 818 O 'tZa IT
BaT 92 At 84 G b P £e A S THLGE OHTLTY &LL 9L 01
[ 55 S A 2?45 0 - eL- rae ek i o eees C BO&E 104 & 48¢% 6
11 99 G e L G- Rarty LG TLOT & GLOE & LYRS LT E LvT ‘B
th - S A 81 I "i— KArres 289 ATt ¥ RIar ¥ 'gace &8 7 Tevl L
LIS S £ £ e WI10T- BeQ £oCt b RGaT & B2TE 08 ¥ LT e
0L v e D e GEhH—~ LA B8aTT T LAHET ¥ &0E Ga O IGT i
nOEL AT 5 T3~ oY T101~ LT ‘£&01 b TLECT & H0ORT v EY T LGT T
€82 88 L L~ £k ‘BOB- 6LHT 298 ¥ BLL 2 8101 T8 L &G1 =
vEC 874 8 o- AN G~ el Bnea 0’614 014508 &'dlr T ESPT K>
wve 04 L B~ 2 e eee- LE 27 I =TT € 1esT £ vl TZ2LT T
oL 02 e G'e 248
O 5.0 SiM S R ™ W R R M T
Id d33d8 8 i A X JoNYY TV T1SWLH a3 v SN
SANIM

T TON HONOYT
00N CLNANI H3EER

LSk ST L

ess/c1/v 3Lva
AU 'OvE 'NDILYLS

~170-



Dm0 W

e

* -
oG

‘0%a
2ee
£IE
At
192
‘B&S
o9

FNDVrN-OS D

- I
e

e

Wl

i

=t Cs

e
e
i ¢
‘e
1e

T

] s

o O N0 0N
R DR Ry

7

0
<

S Ve
0 'GE
5rve
4 BE
O ve
I
£1e
T°1E
¥ es

LRL]
QLe9
EYV9
62T
YA
Q09
ity Fota
LRLE
"GBGG

eBIeT

PEIET

ot

QeI
‘BLYOT
PL6
0868
VIvL
Reloyier)
CeEYS

BFEGT

cLart

TOoSET
TEITT
LLETT
GYEOT
Fces
eeee
FE8L

g o= e— -9

‘B0
CLEB
FOTI8
‘BELHL
TeLL
FIGL
EFLL
60SL
CROL

9 GLTI0T
T 'G¥bs
& 'FCLS
c 01&6
G Eénb
T °8806
7 vELB
T°1848
G LEF8B

¥ &
¥ OB
L71E
0 €&
¥ bE
0 '7g
LLE
B8 4L
O 2y

L ET
2 2
8 %
C 68
894
T 'F&
T°16
& ey
S v

e
e
BC

ce

1w
=
br

6E
‘B

Le

~171-



GUGr=-=0ONMTONTA0UNMNDIODNNIO

T3y
TOU
OO
eLE
GO
I 7API
TEGY
G
‘BLE
oo
QEC
108
Rt

vt
-v\-..

TAHS
&02
‘Has
QL
Y
T4HA

ChHT

2

e
fur

W 9Ed

a9l

o]

HL

OOSUwoNLAPSEINUNSNE T
—
4}

M 9Ed
V1ML

MO ST O AT NN ND

adl-4

A 254
jeratat
gas
vaT
‘£
e
TECS
€eee
‘£eg
Qo
Lo
Led
9eg
i
HEE
eYE
)
0L
‘B58
B9
TLE

23
HIh

CIhA OO ARPNOQONNDTICO

oo
e
ao
e
o
o
e
o
7o
Le
FE
‘bt
66
2L
L
QRL
0L

as

or
T
6E

%
HY

[ &)

Ot D ONIO NI

LG~
"9
09~
&G~
09—
‘09—
"G
05—
09~
‘96—
"G~
16—
05—
"Of~
2F~
0E-
0B~
‘Be-
-
B
‘21—

034
aL

&

=000 —~INNXNEFNCHIDIH OIS

o al
by

EC~
‘bt
‘Bl
M- i
“oir-
&b —
‘o —
“tr—
-
G-
Sbr—
-
L
[
LE-
LE~
ed-
Bl

.m.l.

E )

U

IO

-
1

on<soonerrdom

GLEFT
VEEET
RHOI R
RIFET
TELHTT
FF0T
BoUOT
26EL
PLHES
‘BELL
1622
QLB
PoLE
‘BRGY
LEBE
6862
EBLT
BLRE
erirT
ovE

W
TOVLH

Briv
DoV
'6LEY
‘BEIY
QLYE
‘BEaEE
0481
2960
BYC0
0IES
‘£ess
BvbL
FEEL
Ob19
‘BAES
IS0y
‘GEEY
CYEE
KR {el
2ire
‘BLET

NS FrNNOONNMNCCOE ST 0

W
LAHOIIH

I
1
I
I
1
T
1
1
T

&b
‘0T
"1ET
GET
081
=81
‘BbT
122
YET
ez
‘608
'GLE
TBE
Go
L0
‘0L
196
‘129
YOL
194
‘BYE

S OO TONONORUNOONDOMNNS 0D

Tt
Sdd

0116
0 Lo
0OE '&v
06 bt
02 'ty
08 "QF
Of gg
H7TE
00 &g
00 'G&
0c '0E
0 L1
0L 21
09 €1
06 -
3
(A
00 -
o -
o9’
(SO0

ST s i B
i

NI
IWIL

T ON HOINMYT
300N TINIWNIMALKT
1Sk 2000 THWIL
cB8/0C/¢ 3Llva

AI143 'ove

NOTLVLE

-172-



NTIiTNOonNG
>
o
]

b

934
aGYLEHL

CMHesoongT N

¥

0y
vec
‘el
ee
0ce
QLS
66
GET

7

D3a

VLEDHL

OO ND

L1E
g s
oo
e
eec
LEed
LEe
Lac

TLE

K 0
dIh

¢ 0g
o ve
O ¥
09
£ 8
G a7
L 'CL
O &t
£

A
HH

cHranNSE~NOMON

&

L9~
05~
‘66
‘86~
‘95—~
‘b
'8E~
bE-
S

[ar

H3ad
ai4

n@pTTnrn~

(&

GE-
“ol—
Br-
‘Bt
G-
Cr-
ee-
G1-

&a—

034
1

g 'grahl
1 E8611
2 ‘G001
8 L9968

g 19tL

L vy

4 P84

Qe

0"

W
TovLM

8°v119
Ceve
LOPTY
'6C10
‘eEel
‘BI0OL
BHhE
‘2508
LS

cCOnMNOO~

W
L) EaH

I 0001 €0 16
T 0061 1$=20 4 7
T 0°00c Ot "2
I ©0°05& o8 "&d
0 '00E v L2
G 00v 046 61T
0 005 oF et
O '00L 0s v
ey co -
THE M
S T
TN RN

38 LB dHAAE
18l EQ00 =T
£8/08/%r 3iwda
A1l ‘'0OvE CNOILVLS

=173=



oLE

COELmMAI—- OO 0O T 0TGN

& cL c G aL eELHT~ oFCie ‘FEYBE c 0b&L T 2554 L'S1 & 'E6 e
?oc 8 9% e A CLLHT- RO2Gtier s FeHEFE L SELL L OIES 2?1 E b6 cc
ea 6§ R B LI A LOTa- Brive erere £ oESL £ €oZs LT E27Gh e
e 599 04 hH L9 ThrE- aeraee I8EES (ST AYA O "v&06 @Bl ¥ 954 €ec
R L ew (O T 8e veLE- oBIOSE eHe0E LT L L5868 0’08 g8 48 o
eRe 0 9L T 01 vReL eadelaty GO0V T wCaT £ 5684 £4408 B 1S © 4b ‘TE
e LGA 001 =64 FRRE- BIGGT ‘E6HBST & 2v0L 6 V178 6 'ES £ Z0r o
wRE 9 L8 68 148 eeE- YETET GLFET 5 2297 C'84618 R4l 8201 ‘61
cvc v e 14 2g? TLTHE- CetTOT £B8801 O o1 O &8ss L6 27111 BT
BLa 1 a0 & 21 HEY oS- waGL P LT & TIEES & COwL T'€e 2811 LT
& € via cAT v Ig LOLY— F0C? &3LL v Feka 7 0L € G & /42T 21
BYS I4G 751 & "Lt EHBEG- K=l WA £ans S 8014 & 0899 B 'aE £ kSl arT
A R S Q371 e Reatsiaty e GETD T ECLY 7 rseE c 'S 0 IGI 1
Bré A4 ER £°21 S'1E 10%w9— TH0Z PTLY L '9GEY £ BZ6G &Te 67171 Bl
e L RE &3 ?ce 8IFY- ‘Bé&al LR T +CO¥F I 9464 L 08 & 'BRT a1
viz€ 04T B - 81 PEGY- RET-L TL69 LELFE L ryaa 62 & ELY 11
cos 24T £ H- ST R 4 M 91 FaEe & cRiE E vEat 0B &G 'BLit ‘o1
LEE H 5T rEl- 9 1966 BL - bFEG b 1608 (Y WAt 4 148 & 7187% )
Lhe 9291 SR L0 Qb GRG- B0GS € 7L £ 'B8igy G 9T BESY RE
ST SRS Bb P 00z~ a1 HG6Y— o LLbY & TiEE & S&6E CGE & wET L
€ B vl 83~ g I- TYCh- Ob¥-- el 0 2102 0 "884E c'eec 6681 F
B c 'Ba & 7L3S- O - bovi- OEE-- v I 'B8691 T 0EZE L'GT  &°687 2
8 e ea O I ovaeE- G&HET— eras v 608 188 LS v et t
) O J0 b EE2- g E- Tt Aty £8-- GEST Fvis A At 1'BC 9281 AE
e c'lc [ ¥-CE i BCTI- GE- HETT =S A G 'grge B 68 0'Est 5
= £'81 €8l 9 - 16— R4 6145 O A £ 6481 b6TE G bL1 T
) 021 Q- o’ Q48
O3 S S LR W iz W W W REIL

HIA d3NIS 8] n A X JonMv Y 12V LES “ISWAH 3 v 1L

BOMIN

T ON HIONAYT

A00NE EINIWI NTEAT

LSW EQQO EMIL

ag/0c/v ‘2ivq

4143 ‘ovd  NOILVIS

=174~



JRNODO =0T QBN

‘£ERE 1T BY £'q v Ly 0LLE- 160979 K=3A%Ad B8 ErsrT 8 GTI?1 ¥ 21 + 'Cé 15
BGE L&V £Ea1 28y “FELHE- I e8Yv? ¥ IEEPT ¥ E6LGT ¥ 21 9 'Ch 0%
‘Be6e2 8 04 £ar v el HEGE- LTIER FIcET & 'BEBET & 7°04¥5T v BT T ES ‘&
qeE 58y Gt C LY LLBE- BEIRTY HEPLTR G RLGET S '8¥IGT ¥ 2T 9 E4 ‘8v
oG B Yv ? Gl | S 47 0Ich— 20809 LFEO0? L 892ET L70vBFYT P+ ST O '¥b L
wRe 0 0v B 56t evsl—- ‘FOLES GOT4LSG O 'G&EAET QLRG0T v ST L '®é ek
LLE Y LE L - P TLE Evvb- EvLLG TILLS 2 EELEY 26yl ¥ ET b bs b
WLE S VY g - Loy GeEv- 21998 Y=Y AE 18841 1 7°090¥7 ¥ €1 9 6 8
L2 O Gy Q@ E- & vl CEkir— ‘BLAEPC RLIGE 1°28€22T T '¢0RBET S 21 9 v Y
VAR 4 6 e QY EECY~ LEBES TE0ts T9L611 1 °8v6GET & °CT 9 '¥6 oy
WwLE L EV SR e GOoCt— ‘GLEEG ‘B¥vCS FECLTIT @ GHEET 9Tl 9 P6 1
‘0LE  ZEV L= & Bl PITi~ ASTIG ‘EEEIS 6TTLYIT & EVOET 92T 9 VS ot
are 9 LY Gt -1 RO TIT&E ‘28L4Y 02811 E’'86LET L2l 8B 16 6E
BRC 9 v v oav R8T oy CEOBE ‘&LEBY 2 'BF60T 9 0¥GCET BT 0 GCh =
BIFE B CY oI sch EhHIb— BLIY TATLY 0O LTL0T  © "68cc 8€l 166 LE
‘242 B '8¥ g8°'1- BBy TL6EY- ‘BEYEY CERLTE ¥ 10T eS0T & €T ¥ Gé P8
‘&L O °BY 18- CoLY &LO0P— ELLEY OFThY S GH6TO0T € 4L9LTT O°ET € 'Gé et
bLE ULy 8 L 5PV FLHLE~ OEGCY hEFEY v 9Chs ¥ 'BOGIT T 'E1 1 °'GH e
OBE v T4 0 &6~ £ 704 PEEE- YOI T 1RETE G LLRE g 6¥aIT 2°ETl 0 Géh ee
cRC 6 Td4 01— E°'1§4 oFcE- ‘EOv&E ‘RELLE g '81rs B 0&60T V¥ 'ET L ¥6 =t
eReE 1 CEs 11— 8704 KR %-T-a LELLE “ar0BE O c0cs T°£LL0T S °ET ¥ kb 18
oBs 0 1Y ¥ tr- 0°0% FECT- TREGE CRERE £ 9246068 £°'896G01 & ET O ¥ QE
LLE B8 O% &L £ 09 PICE- QETrE LOERE 8 viriB 8 '2IE0T £ '¥T L 'Eé TS
eBLE G LS LB~ LS LrOS— ‘eGCE QCPIT [ 7% 4% E'62001 92°F1 9'té ‘82
T2 B LY 81— VAR A CRbL- rHEFOC &S L0E L 1vds L°ETBS 0'CT L°ES Le

=-175=



PRE B BY
L T vb
LBLE G LY
GLE 0 LG
TPE 8 04
162 T vy
‘892 &1
8 E /L
Nt S

HId  J3I=ds

Qoo O
o)
I~

S1IA

AT A7
TELTT
07001
&028
éees
RLLS
‘TELE
‘88T

TOCO M

W
TOVLH

T RETRT
I '904E7
CERTT
I8101%
TEaB
‘BHOL
TOss
0RO

FT OO~

W
18I LH

513A3T AJI1410348

jelel)
04T
Relery
oLE
Q08
‘00t
004
COL

SO00CCCOO0

g1
SHUd

Y0 AMOLIVANYW MD4 SANIM

21 ON HONNYTY
A02NG  LINIWINI4XT
LSW E000 :3WIL
€8/708/7F 31va
ATUI OVE NDTLYLS

-176-



Lo\ sl St
Qe Lab
L9988 L'8L
0992 80L
T'0L8 146
7 8L 0 °TEa
ase 2'vb
Qa2 9 0L
c'age &5
HTAGE VR
QLGE g e
171928 844
£ erE 96T
£°61E B '£L1
T SYE € LT
T 94 121
£L°O0sE v el
GG ELT
QL 897
A &t
g8 °A1 LBl
& 'ET 8 'aa
6°C F AR
L°8ae 0'Ca
T '852 E&Te
00QRE & 'BIl
Q'GLE 079

o=d 514
dId  a33ds

O e ¢ 00 A =TaA=E
8/ res RIP—
St G "84 WA-FA- Lo
6 'Y Q0L ‘2689~
| I &G ‘&P0L-
a- & 18 A==
2! A7 EE269-~
o€ G ‘st 1969
& G ae ‘BOTL-
19 TvE EEL—
G /s e L8 L
Ot 563 YeLL—
G 'a~ 581 GBLL-
L21— &1 ‘v8el-
7?9t~ £V LvsF-
1 81— 21 GLES-
Z 91— L°E BEBG-
LT~ E°b CEC—
v '?l- 8€ Lo Lt—
S i~ &°- GYEY—
0'81- T G- "COLE-
128~ & 6— ‘RETE-
L'age- 11— LECD—
0 £a- 6 FERT -
S ae3- L 1211~
C 8i- O LG —
03 oY

SLY Siv ‘I

A n A

EvLT
EBEY1
"08EWT
"PEOT T
"B600T
'y8E8
‘1689
L6946
LYY
TIvE
WLET
et T
6oL
L&6T
bE
‘e
16—
1ET-
‘616~
G9Ee-~
"£0E-
‘16—
1E
b1

‘0

‘9g-

‘66502
"EETST
‘EL6BET
"LFBET
ee2el
"CEBOT
"0t Lb
6963
‘00¥S
‘Sy08
‘1682
0984
"0LLL
"06EL
LybT
J9GET
"2EBS

"09E8G

‘608
‘EEY
L16E
"EETE
LECE
"BEBT

TEIT

‘&ab

W
JAONYH

h~0¢v*&r~0(0ht3d%ﬂo<r¢0‘mC)m

- N o

WAy
06E?
ce1e
TI6S
‘o8vs
&OUG
‘00ES
TLbHY
CELY
REa=ges 4
16y
SOTY
7088
‘OFGE
‘asee
LL0E
6HI6E
E-YANH
R £ Wt
LTTE
cEBT
BEGT
et
€16

‘Baa

e

W
JOVLH

o
g8
b
0
L
e
9
L
b
T
14
o
L
&
0
G
)
&
e
1

&E1B
‘TCLHL
FOLL
BV L
eael
18469
CLLT
BEL9
Taeee
TR
€246HS
16898
‘BLES
eria
OLBY
1Egy
THEY
151y
L1&E
6a87e
LOVE
001IE
‘B6LE
‘aere
09218
GEBT

W
TISWAH

21 b LOT
61 PUTIT
12 2611
EE B 6TT
pE 1621
P2 ¥ &1
‘82 £ '6El
L2 6 OVT
6E B L¥d
&8 6 peT
68 v eI
e E 691
2 1 wLT
CE L LT
G2 8641
e L&A1
cE & o8t
G2 ¢ 181
P2 8 eex
ce 8 var
GE 6 'v8I1
‘ce & 081
G2 E 6L1
92 ¥ 6LT
e Qobt
62 £ EST
3 ks

‘9T
g1
e
o

1 [
d

J

CrcitidB-gnN oo
ﬂiﬂrdﬁiﬁvdrlﬂ'ﬂﬁﬁr

M 010 O

-
i

L T
H
LA

P
I L

SANIM

LT ON HOMNYT
00N AINIWINIAXA
1Sk 80V0O AWIL
=28/0S8/F ALva

2194 ‘ovd

*NOILVLS

-177-



LLE
cLE
oLe
oL
e
e7e
B/
RAla
Tec
‘65¢
cLe

* -
L9e

oLe
6LE
‘8a
‘cge
R RCT
8L2
LS
LS
L
‘1ce
R A

TRV ONAMOTTONAINANSTNNCDND

”
)
3
o

Lo
peont
7N -LSE

SU-ANONOGISF™NDE=SNNOOT
. . 5 o o o
o

© 0w
Wy a
o0 @

£ 1

.

o~
P~
0

{'gg
558

FRNMIPMANTIANONNN A~ OTTUNFTOOHNETDE-D

‘G-

g8
£ 4L
£ LE
£ L8
&°LE
£ L8
L LE
L LE
0 ‘8
b LE
LLE
@ ec
& LE
[ L8
0 °4£E
VI
906G
G 9g
G '8z
b 06
<08
£ 8
LSt
or
.J%
]
g

- L~

"LLED—
‘BYEo-
0LEG-
LETF--
‘Ce19-—
YRET-
‘BECY-
BI9-
1609
‘£EC9-
BIvo-
Y-
+099-
‘BEUF-
QEEF~
LeLG~
BEPG—
‘0LEG-
Crig-
008y~
EGCt-
POt -
-
2Ty -
eIy
TELE-
R ¢=14

LyE99
00169
EY6ES
C6LET
LESTS
'BCY09
10866
"EETHG
£L6EFS
98468
EEPVG
LEYES
‘eLEEe
12118
‘1866Y
0vE8Y
"BYELY
‘E1/6Y
“GLLEY
‘0980Y
"0L18E
‘6B8aE
vLBTE
CLOEE
‘FeTLE
LETEE
‘Ge81E

‘EGCY9
10759
‘Btebe
‘R&0E9
TELETIQ
‘T4HL07
HEFLE
‘F8+34
OEELS
‘69196
‘L0054
‘6FEES
BEYZC
‘BEGTG
L2206
LOCE

EOLY
LTO9Y
‘080t
TETiE
ITryse
‘G119
‘eLIEE
LLE0E
YoERLE
LEECE

?T9EE

DN HUNTSNUOST SN AN OO0000000-0

FEAST
ariErT
‘BTl
ATl
OrPOET
RI81T
TELTT
B8YETT
EPTIT
‘B1T40T
eh6P01
LIEOT
Traot
?IC0T
O&LS
TILA
bELS
K -
‘essg
6993
‘1678
rrce
YR&LL
LYLL
eLvL
BETL
e8LY?

HODWBBUANDIANMIORTON -NNDYOOGOLAO00

‘BOGYT
r8ELT
‘070%1
EBET
‘CIFET
BBEETY
WFIET
OvsET
et
0&6%CT
rIEaT
HEOCT
1811
B8GIT
ceFCIT
RETLY
"T1601
68201
09v01
a0t
‘E200T
9BLS
eSS
‘68E6
i ardel
0TLB
L5EB

"ONASTErTUA~OQOO0COO0CCOCCOOO0
: NN B
i

U NOBONAMMNOOANWEENNTMmONO OO
. : 5 .0 .o 3 . o .
o~

v
g8

T

‘B8C
LE
e
=1

oo

1E
0w
62
B8e
Le

-178~



L COv LToF O'ESE 8 iE L7I9—- Z2°06—~ 9 REHST 9BOGKI 9 LR 10 2 =
2 490 £ 428 £°0dg 0 &8c L €%~ & °CS— 8'B5CTT B 0OEE3T & &1 T4 &%
o aen & 7IEE v ogE € va £ '€9- B8 €&~ 16488 T°'I5F¥0T7T £ '8tc 6 vE
4 'Hee LTt & 'BIZ € vE G vI- € ¥S- @ 9FC8 7 'BE&LDL A =1 AT 12 '€t
&GI8 L81E 17618 @ v t ¥2- 1 ¥S5— € P88 udil 4 o3 ) g '8iC 89 0L
0 LIE @RIt b vES v EC g2 66— L '8%—- B TOVL 8 '5L6B £ 008 oL aec
A LRTE 97488 6700 ¥ ‘66~ & 'Ev— B 2089 8 '8/.£8 BT (OIS
g8 L0L 0 L0E ¥ EEC L 'cd T 26— 8B6E—- 40946 S aEes & ese LHE EE
5 TECR I'808 ®QEES &b E'16e- &6~ T '9abks I 'B&69 ¥ COv 80 '1c
S LS G L6 T 'cEe E'BL T aF— 07— 18604 I v99% i) B &Y
0 'co3 ir'bOE B 2R @ '6A 0 9%— & Qb L79LBY FARR=Y 4 g 9EY S9 81
- PV 424 0 7LES B RG ¥ Tv- 2 '%E- V¥ EESh ¥ G08& Q &Ly Tt "Gt
8 T4 L70&E  L7&ETC b ES T '6E- € EE- 9 '20BC 9 B8LES & 600G Q0 1
o 0462 Q688 T1ve B I4 € 'BE~ 1'8E~ v 6TGE T 1604 t GEG <6 St
L 6LBa 7482 070058 & GG ¢ ‘se—- T ES- B LGRS £ 6807 8'v19 & '8
0 L8Ba HEHRS & EGE T L6 LG~ v 08~ @ T6R0OE 2 IERE 8 at? 0L %
O Oba IBs 08?8 €46 49T~ £ 11— 0O %G O g16& &ecs o1 '€
r nAS 2 EgE8 £ AR 8 iy g cCr- 1 %~ 8 aGaT B Lol 7 ees L9

&H T Thi e 6678 T b cEl- &6 E- (O O "CLsT c 6F8 Q0

IRV E (1) WOoOAd W B % 9 930 5 ©3g I W e MIl
AvraHit VIEHL L HIA HY alL 4 TOVIH LHOFAH Sdd IAWIL

LT CON HONNYT
HA00NE S ANMIWIHNIALXT
LEWN BOVO I
eg/s0a/v 31va
ATHAOVE NOTLVLS

=179~



IRURTIE S e it B0 S o

692 08¢
WLE L LE
6L 6 LB
65T 083
TLE 6 Eg
GLE £ Ee
‘e 888
o3 S1M
HIA  aFAds

d—=0Mme
0
-t

S1M%
14

8 /L8
?LE
T 48
¥ 98
S B4
€ '¢cc
¢ 's-
Siv
f

LELTT
EETOT
&EE8
‘BOVL
AS 2
PELE
BOGT

SRRl A ST R

W
199N

STI2A3T dITAIDALS 80 AUOLVANYW €04 SANIM

GOGET
GOLTT
19107
0R68
204
‘BOCS
ogoe

Lg90000 -

W
“151LLH

COoOCO0OQ0O

0e1
Reletal
05T
O
00F
004G
COL

i
SHUd

LT ON HONNY™T
A00NG T EINIWIHIALXT
15 800 ‘3WIL
cB8/0c/Y ‘3ivda
HIYA ‘09T CNDOILYLS

-180-



1262
067
0sE
“6BE
L&

NS00
PR 5
G~
a

W 93
AVLEHL

IE%
‘8O
LBE
"bLE
WLE
TLE
"29e
“Hae
918
"£1E
118
¥0E
L&T
‘G6T
"£46T
'£62T
162
"06E
‘882
BB
‘zZge
‘a8

CINONP—OTU——BTUNTINCTOUD

W QAU
YLIHL

b=

QG- =TT I~ —-FTOIO0COTTMNTF

0
oc
ve
S
ve
T
e
‘88
‘8c
e
7a
Le
ee
R2%
76
54
P
e
18
‘b
88

a9

NOOmORINITTONTFOQOOROBNOO0

4
HY

B ‘29~
L 19~
1 °09-
7 '8¢~
6 66—
6 '8a—
@ ‘G-
g ‘09—
0 ‘66—
L LS~
T 26~
& 16~
9 Ly-
L Y-
L 1o~
9 ‘Ot
g Ty-
¥ 16—
£ ta-
& t1-
G &

09—

3 9ad
al

-

by
‘o
L
“bb—
"B
‘Bir-
06~
et
Ly~
T
-
‘BE~
‘9~
9E—
‘G~
Y-
‘£2-
EE-
Fi-
B

O AN O o N O0 TN I
o
i
[

-
t

3 9Ed
i3

W
T19VALH

£ 'BoEe
[
€
Q
8
T
c
o4
o
L
L70EBL
e
a8
FA
T
0
e
0
ﬂ
L
¥

LHDIZH

T 97'B&

¢¢O~UFJ~DOOOED~OGJ¢~O-ODJO¢
P L

M

<+

& 5
[~To i =% 1§
L2 "t
ey
&8 1Y
&E OF
0 'BE
cb '8c
a0 aR
88 £
0%? 0%
a8 ‘81
6T 91

-
g S

&8 1
PRI
Gir €1
LE b
BE '8
o
2078
0o

NI
IL

8T ON HONNYT
J0ONE ‘LNIWI¥IJLK3
15W 6080 3WIL
£8/02/¢ -31vwda

4184 ‘ove

$NOILVLS

-181-



?oEY G &y B8 0 0od 6 '€%9=- b6056- @& HEFYT EZ°1ICTT ¢ 0O0% &6 kS
c Leu €982 & véa& ¢ v@ € 66 9 Bb- &LGBOYT & LLGET O 0481 Q1 i
¥ een 8'a&l & '¥3e 192 0'66— 9@'8¥—- 6ELHOOT & 'GF9TT 0 0QCE LG TRE
v ece 0 'CcEE ¥ 'EEZ 0 '8 9 66—~ B8 &v— £ °0€98 £ 20do1r o oo oT "0E
£°?1e 09?18 O'vEe 0O '8C C 66— € '4F~ 0 '9EWL 0 "'8004 0060 g5 v
0 208 E'20E 9 ke 8 L2 ¢ 16— & '0b—- ¥ 21&& t vB0L O 00t LT 'BI
? 262 5168 T°6EE 6 v b= 1 '#E- 8 0L&4E B.2¥L6 0 008 02 6l
6 LEBS C'eBZ 0 'B&Z £ Es T 91- +°'G1—~ & 1861 & 'EsL0T 0004 &E 5
G LbE 0'6BE 9 'BLE2 € 69 C 9- 07— o 0egler t'1e8 o0’

¥ 93d M 2IAT M 93d “ 2 93d 2 93¢ W W TH NIYH
3VLaHL YL3OHL L HIA Hu at 1 TOVLH LHDIAH S3dd NIl

8T ON HONNYT
J00NH TLN3IWIYILX3
LSW 08B0 3WIL
€B/0c/ty -3lvg
ATY3 'ovE ‘NOILWLS

-182-



CoONUNCLTMNMNEmOCU~N- NN OYICNNO

Lee
gcee
98
o Neret
‘BGE
Lee
‘BGE
YaE
3 %!
‘sue
‘BeZ
992
neg
Y eret
2
1€
A=
94
W
e
‘e
QY
o
61
i

Bee
0I1e

a:3ad
HId

g 'GB
¥ ‘BB
c ‘06
L 48
£ g8
c'i8
9 EL
L°1g
4 tE
Z ve
S 02
bLT
0171
TV
e
PRV
064
c 5
o9
08
£°B
2'el
T
S LY
891
T°64T
02t
S
T

i Rl o o

G
- 4

~N
i

n
-

er

-0

NERTRRS
[ T T T I A

I

G E N

~
&

AN N OOV O-NDS DO 0D N

O e i
]
L}

LG8
188
5 68
£ 98
L 08
£ 6L
0EL
£ 6
818
¢ 2z
1oz
& LY
011
0w

.ﬂ =

8 £~
9 L~
£ -
8 g~
v e
G -
¢ b~
6 b
LG
G 1~
7

£ 2T
SLM

‘BO2
‘0
neT—
YoR—
BT T~
I991-
LLBE—
6O9E—
‘0g1e-
‘Teve-
699E—
Sy LE—
"EELE~-
‘B&HLE-
0BLE~
EOTE-
poHLE-
“10E8E—
GTEE~
LS HE—
CRLE—
‘ogce-
‘ro2e-
F0LY—
‘0311~
BLG—

G861
LIELT
LEVYT
EBPTY
N-180 45
OTLR
e21er
‘BYCC
GETT
‘G0C
AT
PE6-
LEET-
CTIPT-
TOT—
O 1-
TLET~
LETT-
LOTT-
196
‘865-
8L9-
N=Tolaby
=b~-
T

T

LB61
LTIELT
TGETET
‘B0OLTT
‘8816
‘£169
‘B83LY
LEEE
TERE
FORE
‘BLRE
‘198E
ELLE
eIV
0TY
ad-13
1998
A=y 4
“10bE
TTIE
LOLE
&192
‘£
6OLT
1811
L7

B

ADNYY

GHSTDN IV OOV DNIT 0T D

HPL
OGvL
WA ¥4
246037
FEF?
TGRED
EF07
BGLE
CEVS
LTS
CbHLY
ELkY
LT
‘888t
&9GE
i 2Tt
‘TELHE
cee
HIEE
‘21oe
‘[OLY
‘B6HET
‘BLOT
6BL

-15Y

e

3

1OV LH

dUNSTONONeCoS=NoNI0aANITMDT0

"6
TE206
6eL8
‘89+8
‘BLIB
Rt YA
TERL
vZEL
LOOL
6879
RE
Refeierry
CrLG
‘0248
TE1G
‘£eT8v
oLy
RIS 4
‘168E
BLE
LLEE
‘0LbE
egge
19Ee
1708

2?1687

I
ASKLH

T'i1€¢ ¥ &8 gE
P'EE 0706 ce
e O0°'1s e
C'0E 2 Eé6 ©ea
B8'GE € /6 e
F€kF & EO0T e
L7168 ¥ 'Bit 0c
0’66 O '6ET ‘bt
£°'B8 0071 art
a8 064l L1
& 'gs 0O ver 21
26 0 'v61 eI
9 O 002 vl
E'Er 0'E0c €1
01y O'BCE &1
S e 0 '+02 ‘Tt
L°'8E 0O 'c20E 01
6P 07661 5
E't O &61 e
b'ZE 0O 'B&T L
r 0 O 861 9
T 82 O0'GHT S
c'7c 0881 -
82 T '£81 e
c'2c 0'8LF e
008 & 7'6L1 T
048
NI
BE! Zv AL L
SANIM

8T ON HINNVYT
JF00Na CANIWIHILKT
1SW S0BC 3MIL
c8/0e/y 3LVa
ATUA 'OY9T NOILVLS

-183-



ORI CONMON = CTOTDN D=t O -

‘BLE E'GE £ - £ 'sg GIET LEBLSG LE84G 0'0b?vT O 21891 2 '+1 ¢ '88 s
"TLE 2 'GE L~ c 'SE eBGt ‘BrLIG 0LL9G P'SOEvT T LEGET E2°¢v1 + 88 ‘ES
a%2 € °'GE €= 1 °'5€ GEGT ‘E9986¢ YESG6S T °0&60FT 1°299G61 2'¢1 ¢+ £8 28
I8 & 'GE 6 's T 'GE K- 4! 860G LESES S CIBET Z4BEGT & °vT ¢ ‘88 16
£ 0 °6C & e g 've PICT LAVES ‘TIGES € OVeET € BTIGT 2°¢T £ '88 05
‘89¢ 8 'ce g’ 8 'te 0611 8154 Fid “vvvEq £ 0LEET E°TYBYT 291 £ B8 &F
89 0 EE L~ 0 'EE FAAN! e ‘CEYIS 5 CIOET & 'v8GYT E°'¢1 £ BB ‘8t
98 0 'tE 12 [0 2 3 R2AS! ‘£4E0S R0¥0S B 'vGLET B Q2E¥I Z'v1 L 88 Ly
‘668 s gl c9 & el YEOT LLELY ‘BBELY O L&WET O 690V 2°v1 883 v
‘haE £ 6E 5L ? B 0L EQLBY 698 C&ESZT S°TIBET 2 '¢1 1 68 ‘St
Yee v tvv ? Y alll '8 4 T THLTY L6 0 '6L6TT O'IEGET E£°v1 £ 68 i
£92 L BE E'Y G '8¢ ‘BLb CEFCSY LERGY L7LTLIT L7GBECT v b1 68 et
BPE b6 LE £ S Q?°LE ‘218 ASa's4 LI9vY 2 °GEYIT B LEOET v v¥T 9 68 R 4
‘072 0 LE cv 4’98 167 ‘PIECY ‘@IEEY EC0TIY EPLLET & ¥l B 68 %4
‘862 £ e T4 2 sg L~ PeEDY 9PEEY & 'P560T S EB2GET G ¥T 104 Ob
?E &€ &E £'E I 'eg AL RGNS eI & '1T401 G 'EBEEYT 9 °'¢#1 ¥+ 06 &€
822 & VYE &6 G 'vE 1B 1810V ‘E8T10¥ L'99%01 L 'BEOEI 9 '+1 + 0& eg
£9C ¥ '8E 6571 v e OFe- 6868E ‘0668E 0 '6C20T O °'108IT L '¥#1 G '0& e
€ 1 Ev L'E C'ey ‘REE- BE18LE €18LE € '1&66 € ERCQTIT 8'FI 9056 eC
698 €Iy Q- E°'1v 806- LEERE ‘109 S EGLS SGREIT O0°CT B '0s €e
BLZ £ OV €1 cov TCv— A= L9ECE 8 'eI56 8748011 1°G1 L 06 e
‘L2 £ 0S8 S'I- £ 08 RAY e ‘CILEE ‘ST4EL 0 'BLES 006801 E£°'cY L 0& ‘e
‘ELS T aa c '€~ T°8% LEE~ 5100 ¥irt 2 ‘eR1ee t. 'O¥0& £'2I901T L°'51 906 a2g
RLE 6 &Y g G- I 4 vie- LEFOE ‘8690E ? 2088 ? vLEQT 09T ¥ 06 e
GLE 819 8 G- 5719 0 ‘10162 ‘101468 & v96a8 B8 'FEI0T ¥ 91T 006 oE
‘2L 204 g 't~ T 0L ‘TEY 00692 ‘10692 T LEEB T 6686 CLT L6B 68
e ects e ‘e~ P14 212 ELLYE ‘ELLbE 12608 16996 1’81 668 8e
LS B 6L T £ 6L 6L ‘o1eE2 ‘11882 £ 'E688L £ 'cEvs £E'61 £ 68 Le

~184-



L T
8 ‘E7¢
& 978
O eLE
T a9
(ORI =4 et
T 198
T°I%

23a
H1d

¥ 'GE
T vb
9 &L
8 s
G ‘88
< &
c'9
g 0 §
S1¥
a=3ds

—

T
1

NBOoOMNODO -~
O NS N

£ 'SE
8ty
€ 68
€ '¥S
T°'88
¥ 'FE
19
L

S

O EG9PT 0O 65281 0 007
9 R66TT 989487 O 067
&'TI8T0T & ESLTT O 7008
O '+vOLB 094201 0088
O Ebirs 08106 0 o0t
84166 8 '&BOL O 00V
£ ELLE £ 'qras 0 004G
0 ‘gaat O "v&CE 0 004

-185-

W W TH
1O LH TSWLH SHdd

873437 JATAINEALS HO AHUOLYCONVYIW MOd SANIM

8T ON HONNYT
300078 CINIWIYAAXZ
18K S0GO AMIL
c38/02/F 3iva

AT AT CRNTY fr D



‘ocY K-35 g X~

T & ? z'ac ¥ '99- 9°96- E ¥E8¥1 E 94EFT 8 86 v 'es
S vo8 EvYPE B STE€ /L 92 899~ ¥ L6~ O YPLIT O 'QEEET & 091 cE v
F 'OGE T°06E 1 °Z1Ee 1 °4LE 5§'69- 1'96- B'&6L01 812221 O 881 2L °8E
O '1EC 8'OEE T LT2 1 LE S 69—~ T '96- & 'LBY6 619011 g "4e2 Ct vE
£ ‘Bzce O '"g8GE & e & 92 7?09~ Q06— 6 °LELB 6 60EQT @ 'LGE og "1
AT 6°TEE & 'FEE O '9C 8'96- B '9b- 0 668L O 'IEVS ¥ o 61 88
8618 g eI 0682 L 9¢ LbC~ T bv— ¥ IbbL ¥ 'ET06 ¥ ETE ¥ '@c
O'LIE 0PI L 'FEE & +8 £'05- & '8E-~ ¢ £E99 + '6028 O 'E6E LE 'EE
0 'P1E S v 88 Vv e LY~ ¥ VvE- B E4607? Ce99L 9 18E 61 712
QRIE &LETIE BSEE T vE S 0v- ¢ L8~ 6&'B8Es & 0069 L =5 4 459 '81
FLA o N F'ete I LbE B 92 ?'BE- 198~ 02405 O 79 ¥ Ovy 88 LT
eI 811 1 '&6vE8 g '9C & 'PE- T ve- ¥ GES8sy v LLES ? GEY E1 41
?ie &0t £°0GGE ¢ Ie €'LE- § Eg&- 1 °EZBgv 1 v619 O 1LY g 91
AN § N ?°T1E B'EGE +1IE ? VYE~- P61~ £ sEEP £ 10648 ¥ LBV €61
091 0'11E ¥ v¥G6€ £ 12 0 vE- 8'BT- 1 '80&p T°0BL8 v Sob cB ¥l
g2 218 ¥ '80E @192 9 LE T'éc- L'11- L G98E L LEBY £ '198 6T 'TT
¢8Il S LOE 27992 91y 6 'F1- 22— T '669E 1 'L9CY < 07 1176
5 'gac 0 '90E 0°'6LE2 1 61 T 21~ 9°¢ ¥ LLET ¥ "6vBa 7184 £9 v
L e T'GOE € 'v8e & 81 I1'21—- 8ot & 969 £ ‘8c&ce O 'BLL oG 2
£ ace 9 '90E E'EB6E 981 VAN S 981 0 0 °'clE1 & 098 Q0 -

v H3a w830 M H3A A 2 933 O H3a W W "W NIKW

SVISHL WVI3HL 1 dIA HY al 1 TOVIH 1HOT3H 534d IWIL

61 :ON HDNNYT
J00NE INIWINISXT
1SW GTIT JWIL
es/eEc/¥ ‘3Alva

OvH ‘2I¥3 NDILV.S

-186-



By LIy

e 8 £'?1e 098 § 99— & 96— 18841 T1°09ERT 0O 00% &1 'ES
0 'sLE @ PLE L 7LTIES E9E T '6G9— ¥ °'66— EC'TIBET & 'EBLET 0061 Le EY
A 8 A O'FPE T 7LTE2 T LE G 89— T '96— ¥ 6LEOT P IGATIT O 002 81 "LE
6 "BER 9 'gage 0188 2 °'9C¢ 0 E9- 1'86— B 'LveB 8 61601 © '0GC 00 et
L°1eE 8188 9L ¥ '?¢ T 96— & '6v— & 6bLL & Teks 0 o0t 9 L2
T'21E £ %I 8'1ve v 22 £ e~ v IE- 1 CLLG T vbEL 0 '00t LT 08
HGTIE L0TE 6 °vEC O 7€ 8'1E- ¢ 81— 0 6¥viv G 18L5 0 '00& et ¥l
¢ 'FcE ¥ 708 &6°94LE8 ¥ 81 €'81- &E 8 ‘8261 8 001E€ 0 00L v 'S
£ Coe 7208 £ '€b6E %81 LG~ 7 '81 0 0 ELET 6 '0v8 00’

¥ 934 ¥ 93IAT M 830 p A 2 930 O H3d W W THW NIW
VEIAHE  WL3HL L HIA HY al 4 JOVLH LHOTIH 534d Wil

6T ON HONNYT
3A00NE -INIWIYIdXE
A8W €ETT TWIL

€8 €c ¥ 31va
Jiyu3a 'ova :"NOILVLS

-187-



S '0L1
€ 6?1 & B2

6°CLT 9 B2
7081 € 0t
L°68T € /8
6&6'9L1T B 'EE
£E°691 ¢ 08
2141 B O
B'vi1 & ge
SIel v ey
S'€81 ¢ gt
Tvel & LT
€ 60 0O Ee
8'BI1Z 1°CI1
€&t &°g
B'8CEZ g£'9
T 682 V¢ ¥
S EIE ¢Gg°E
¢ '1sE 19
¥'e €8
?'ve €01
S 'EE T°01
B et =4
0 'e9 b6 G
cE? ¢ L
£ 9% 101
0011 8¢
03da Sy

dI1d  d33ds

L'a

SR
&

MMt 9+ o= OUMNTONOCOOINTINIO

‘CELL
TLLT
LEOT
€c08
SLTY
ThEC
‘CoLE
‘8608
CEPY
= ¥4
Rt
K- et
ELL-
YOoET-
Ot T-—
LBGT-
‘BYLT-
CFLT--
RS AR
‘06ET -
0STI-

el

209
VA L
IEV-
vc-
0

19—
‘BEP-
P1E-
61—
g
LBE~
PeE~-
06 T-
89-

R =i
Lo
19—
A
‘€EL~
ZAC S
‘E66~
£E90T1-
‘6GTI~
CLTTI-
LIET~
PITT~-
Bbtb -

N T
R ATA
‘16Y-
boeT~-
0

W
X

‘8184
‘68LY
r09
?206
‘B81Y
RIEE
L1LE
‘£01e
TEYT
elL
g1e
‘CET
‘CE8
RT-2A!
vrSR1
‘16871
08
‘1118
6108
‘8¥81
185
TrET
CE4
LAL
o
‘B2L
O

W
39NVY

£ 9182
6 08071
68LT
RCeT
‘6LES
‘e209
‘eals
‘géve
‘1014
TRLY
QL
ey
‘Q8AL
LELE
WAL 4
‘60cE
‘EELE
AN
‘aone
‘£egos

LOAT

‘E6ET
2601

e
e

LEa

RAT

ONSg =00~~~ NFMNDOO0NM

"W
109.LH

ChweuirerMAUIUNN Ao ENONNO 0D 0T~

B E 'GGE 9
9t E '96E Rt
B O LGE  ‘vpe

‘cs € '/LGE ge
?5 b GGE cc
09 + €5t ‘e
v? 9 voL oc
‘B? & 64 61
vL £ LGE BT
T8 0 °ecg L1
28 0O EvE 71
‘g2 E 02 &1
L4 7G0T vl
29 0 &0 er
v &°11E o7
02 o611z TT
o6 27118 o1
5 E'Elg b
K- A A o ¥ K=
Lt 2123 s
Ly b vES 2
By 8 &Z8 RS
‘8 1 'ees T
e T 2EE e
o £ FEZ S
2L £ %I8 1
) o zs1 K¢
NI
3 iy AT L

SANIM

61 4N HOMOYT
300NE  TANIKIMISXS
18 G211 @It
cg/eec/t 3lva
I14U2 0VvE NOILYLS

-188-



-—I~0L’II\<‘FU~CIDI>ﬁ~DP'JO‘~D-‘fdlDPUI\

TSNNSO DIN

c

92
L2

ea

21
et
‘£
e
‘e

cc

30
‘0c
81
R=2!
‘61
‘61
1
R23
R
T
e7
w1
81
LT
g
oE
v

‘st

00

N MmN

¢¢Nmmmmoﬂmmmmehnmwoomﬂ¢m

£

.

0N 0

N DD
o

1
‘BEE
6e
£e
e

£ 92
¥ 9E
8 '6e
6. 18
991
£ 87
1°E8
2 €8
£ "0
91e
¢ 1e
061
8 L1
€ L1
v QY
e}
€'V
L1
5 -

2 a-
9 g~
2 9-
1°9-
vt~
& v
£ 8-
L~
L G-

vGeIBT
£9681
‘£LEBT
'?L081
TI6LT
LBOLT
‘60081
EGLLY
‘81641

‘BIELT
‘660LT
YBLTT
62791
‘BEGY?T
‘agE91t
‘0861
‘6HEST
eegyt
WAS 22"
T96ET
‘CORET
PESET
‘caLed
GLIET
EN AR
rLOT
TBE&6
‘00ES

‘Q9BEL
L69
‘BG /LG
“bLEY
Rai 44
‘eeb6E
g >{o
‘LEeSC
‘CLBT
eLEl
TLES
“HE-
6EF-
‘88T 1~
JLTLT—
HO1S~
‘|t~
‘QLEE-
‘ELVE—
eIvE-
yele-
200c—
LLT-
‘CEQPT-
OS5 T-
bI1ETI-
T16&6-
‘€98~

‘£900C
E6961
veeLT
eLBT
15781
LTv8l
01E8T

‘eesll
‘BIFLY

"69EL1
‘BOTLY
YBLFT
LEGFT
"LEGFT
‘BEYI
GPLET
"18¥47T
"SE081
LLGYT
‘81T
TLLET
9BEET
"COLET
BRI
"LEBTT
‘L2801
‘0866

‘OYESL

L veéevl
7 BLFVT
6 'EOvvI1
¥ BSIivd
€ 'EGBET
€ 'BLGET
T 'ECEET
1T 'BE0EL
0 ‘E6LET
6 LLYET
8 '20ccl
L LEsLTT
L &tI1T
£ 6911
608011
9 '95L01
L "0EGOT
g L¥E0T
£ 'vib6b
T 1046
¥ 6EVE
6’6716
tr '2048
¥ "'£EE98
L 1GEB
O 0408
¥ LELL
c 'E98L

L '9€
L °9E
8 '€
0 'LE
6 '?C
¥ 98
0 ‘7€
0%t
6 'sE
A
S 'SE
¥ ‘cE
0 s
¥ e
0 've
T °vE

g 've

£ ve
& 're
¥ ¥E
¥ e
e
7 va
T°'Ge
€ 'GE
L€
0 'BE
068

g °1c
G 61
v LT
¥ 61
6 g1
2t

o
o
i

v v
e OO

~ O
wr i
nm

FeE
rSE
‘26
15C
‘0cE
0gE
‘0cE
“IGE
“1EE
oot
‘68
=AM
©6E
w58
veg

F(’JOP\*?HQ'ONWUNNQ'OOUJDJDJN

S
‘€5
&
15
0s
K-}
‘8¢
A 4
A
‘SY
a7
34
v
T
oy
6E
'8t

e

9E
cE
e
‘£e
‘€t

os
bE
‘82

LE

-189-



i BT s B w2

092 L 98
8yC T EE
06T L VT
‘0921 O 81
69T 1 '8
0LT 6708
0O 9 61
68 £°01
H3a 51w

dIa J334s

T ONe- MM

81
)

NOod o
Cd v~ ™

O
G

=

-

81

b

LA L IELPT
912 S LvEcT
L8 S "12€01
T 79— 68168
e L 0'6TLL
9 'E- VAR A TAS
&9 O EETY
06— L '6ECT
Sy o

n OVIH

573A37 4314103ds

0001
0061
0 '008
0 ‘osE
G ooE
C "00%
0 "008
0 004

-190-

“Hid
S3y¥d

U0 AHOLYANWW ¥0d SANIM

61 ON HONNYT
300Nd  CINIWIYHILKS
1SW €2IT 3WIL
€8/EE/Yy ‘3lvd
JIN3 OvE NOILVLS



TEIONNO NG AT HOO0BOCOMNG

¥

IVLHEHL

‘O
E6E
‘18€
18€
Rai ¥
058
eee
Fou
“1ee
-
81e
LTE
LTE
PIe
LTE
61¢g
BIE
P18
ETE
TIC
ele
AL

U

lr "60v
£ 'E6E
G 18t
2 0BE
G voE
? &vE
I
g 'ggee
{ "08E
& 81E
LGTE
[+ A £
L=
T1E
‘80E
'e0E
2o8
Releln
‘862
Retatel
£6E
o

OB g

L1l A

b2
£

M 93U
VIZHL

b= MOTHAHNECDOD A~ A= NI T~

L1e
RoR s
51
P
?1c
21e
vig
tic
PTe
LETS
a2+
LyE
‘26T
AT
"19e
&8
ELE
LT
tLE
9LE
‘&LE

‘180

D3d
HIN

NGO =GN O TN NT

er
=T
i
1
A
€ee
‘G
Ty
Ry
"iv
‘&t
G
L
‘89
a8
ee
A
CL
BT
et}
‘06

7
Hy

Q

poeo~NTnNgcONrNENSYNOOEDN

w

Ot d T UNOOMI A SR A=A DTN~ 0

F‘:lf'.;ﬁj

ge1-38
‘86—~
a1
PG~

HG -

Fe~

03d
1

0~BH0¢(‘dl\-FdﬂJOH-=ﬁ|nmhoﬂ~om¢;\

E&0PT
06HFET
Talal
‘086eaT
PESTT
‘21201
R6B6
1 -T=}
8L
WALTA
LLSS
Reloreis
BLYY
Gl
egee
191
£eel
PIET
eITT
LT

GET

Tov LM

L 89961 © OI1 60 LS
2081 €181 BO ‘&G
8'9gErl € '9tl L B ag et
2 26T¥T O 0Pl O 15
1'868E€T & 191 8c 'y
068021 B €61 1028
G g?r11 % EICc ab 'sE
c 9801 8 GES 61 28
S LIS ¥ bae L A
T '6ETS 0 "L08 e e
T 61l ¥ 60F &0 0E
T 8449 ¥ 1ER L6781
0 '080% ¥ LLb 8& 61
BLiBLE o Eat G0 g1
& reay 0884 LE'TT
L'eglE ¥ vt LB T
c G608 £ '869 &8
t '2B3C ?RIL v
0 'egoa 8 'FEL VAT
T 6812 ¥ iBL G608
Q@ LOLT 0 488 =5
0 '2L81 g '2v8 00"
W W NIW
1HDIZAH S34dd IWIL
02 ON HONNYT
J00NE T LINIWIHILX3
18K ¥FE&C TWIL
eB/LS/Yy 31YQ
ATHA 'OFE CNOTLVLS

-191-



2L
aie
eae
Gce
81
L1E
BIC
wIE

THRMOOM-SO

4

o3
IV EAML

G RLE
L viE
4 'C8E
82618
£'91E
L°11E
L SoE

o 4-Y+

W 93a
ViTHL

b~ 00D O0NO—

LIS
LIS
LIE
e
era
6EE
eLE
1ec

93a
qdI4A

N>~ QO o

RA!
e
‘EF
‘v
K-Y4
69
LG
‘eb6

pA
HY

?
T
o)
Q
4
£

c

8

o

&9~
ro-
e9-
Be—
PE-
1e-
fm
'S

034
at

O o0 GO~

96—
QG-
‘g6~
-
&2
A

030
1

r '891C1
ELEEDTY
b 91468
| R & A
& 0648
P LHITY
& '60ST
0"

W
TTOVLIH

v OvLET
£ '60HTT
v '88+v01
£ EDES
& BEEL
Q16945
5 "180E
0'eian

W
LHDIZH

0°'0c1 0% &6+
0 ocs oe "LE
C 0sE 2L °1E
O oo ve ‘98
0 00 g0 ‘08
0 008 0L '¥1
0 002 08 v
8 'cva 00 -
“au ML
S3ud JWIL
02 ‘ON HINNYT
J0DNE IINISWNIYI4XT
1SKW %80 ZUIL
€B/Le/v (3lva

3143 '0v8 ‘NDILVLS

~-192-



OO0 =PRSS NS IS TANMNONMN~ 0O

Qec L LE ce LLE ‘£BLE QESLET ‘T1Skt 0’8864 009146 1'82 4« '8L =
‘L2 B EE 9 - 8 €e 008c FELST ‘OF0ET I ‘'B&EL T °0£88 162 2 LL ‘g2
‘GLEe R Eéc g 'c- € ec ‘2eas LyBTT ‘sLICT S 'B1&9 S 0608 968 9L t2
‘992 o OB &6 S ‘ou ‘GE&T 0GETT EELTT b '8L69 6’0818 £'68 ¢°GL e
ora o 'ekE £e T '8t veLE LRES ‘E¥E0T € "&8e9 £'1182 1°1€ &8 %4 et
AT O I 33 &1 0 ege reLE L6568 ‘COvS £ 756688 L TLiL T°'c 1'EL 18
LT L Ie Ty £LTE He9E TELL 89es8 7 &568 ?IETL ?EE ¥ 1L oc
£9e L 6E8 ?°c G 6 sree 0L CEGL ?01&8 T EBLD LVE ¥ 69 ‘61
05¢ v ec ? L T t& R'aaA~ TTI9 ‘1869 v &G4Y t "1EGQY 0o°LE <89 87
sEZ & '81 86 c 91 ‘ogie ovLG Ov1e 17'11LY 1°E829 SLE E6% s
?F¥E T EE c6 g'ie OF3T crie EEPS b cYit & vL0Q ¥ 62 &£°04 91
evE e 'cs 001 & 6T 191 EEYY WAYA 0202y O 'GLLS LIy 004 S1
GEES 6 T4v o'T1rY T 9T GeTT ‘GE88E YLOV O ‘gvée 6761648 T'v¢v &'esL 1
v €6t c'6 691 CES TevE 9P6E & CHFE & 'v2s 09t 8 'vL 3%
C¥Z 981 9L 0oL} 67 1¥ae 168 8 LE18 86004 L6y 0O 7ZLL a1
‘8r2 661 8'a 8 w1 Sy ‘14E8 ceEre S '631C G LELY ? 26 0 &4 Tt
Lve ¥ ST B'G et 658 K=rad-N Erst-at 9 LEsE ? 606F ¥y '96 €13 o1
22 BRI L9 ?al [T ‘TIST ‘PIST L6892 L1928k 7?02 6763 5
oEE 921l &L 8°6 T E-1 AN R R 8'1rie 8 E10V L'F? 3F°Eb 8
]0c 801 &6 18 18e- 016 756 & 'EHIE & 'S7.LE 853 L°CI1 L
eie 89 LS L'e LER— eea 7801 < 1831 & 'EGYE 009 &'&21 2
‘&L 1S 8 - 0°¢g 0EL-- 6L L&S 4 '8EGT L 'GEIE ¥l T1ULET S
R0E €6 S G- L LyF— GEs ‘£EB &'7F1ET 6 8B/ ? €S8 L0911 7
BOE T 0 L- 678 bZE~- 'CES -3 b 'Elh b FBYE 8°'E? €087 >
I8 &G T - oy Gcie- RE- 2?12 119 P egre 704 0181 c
L G 'E G E- V- CET- WA ovl v 'G0E v ALY [Pl 2 T
OF 09 b E- b B 248
Oada SiM S1iY SN iz W W W W NI
¥ia (@a3:ds 4} N A 4 3TNV TP EH TISHLH 13 FaA Il
SANIM

02 ON HONNVYT
300Ng TLNIWIYILX3
1SW t¥60 BWIL
cB/LS/y 31vda
3I1¥3 ‘0vE NDOILVY1S

-193-



HMNOYOC OO MTM

COMO0TOND OO G e NN

LS
L2
QLE
‘142
‘862
‘108
eTe
08
Eoal
L0
0oL

LGE

A |

LO0C

aE
cEc
‘gac
£L82
B6T
‘L8c
e 2

LA e

ree
eLe
e
692
=L
zLe
0LE
29z
LRE

oS

oM OMUMIOBONDCOCDIPNAE DMNIIICDODO IS

&2
e
e
ce

i
i hot

6T
LT
oD
08

oe

‘Ec

el
-lr...-—.l\
eE
‘£ee
‘€ee
Se
-1
£eE

e

‘Ot
Gt
A
HE
=1

o
G

HE

o
=t

e

ce

MOSISESREFODrO=NMNENODOR DO MNTHNOIINDG O DN

d

ni'c'idi

i
ol
}

o]

e |
o

- |
L™

—
-t
i

e

0
[

(T e S 31 I S
i
|

cd

ool

—

0 o

b

-
1—

1—~

~
[

- = ] -
[ l

[ I | T

ONDBDROODA ARSI ~=0Ng OO TH OO0 N

CCIINEGOTE SN
vt ] el i e

ARy TR e T4

ot
‘Be
2E
K&
5t
e
0
cE
ot
HE
"t
s
4B
8L
ae

&E

oE
GE

TRTE-
‘eLOE~
€10~
88T~

LTHE-

?6T1e--
PI6T~
EEYT-
66T T-
P69-
TLE-

BET
098

9F0T
et
‘eget
AT
‘cveE
'968E
6088
‘6108
B6HSE
Yal1g
"£60E
‘106
‘8008
L60E
"YEOE
"Z10€
‘6e6E

OLLTY
Rejeiaiel 4
‘E600F
LELLE
‘ET98E

LLOBE
rBLLE
LLELE
TRLIE
6LE7E
‘£E6L5E

‘Broce
CLEYE
‘LBeLE
FLETE
‘£421E
E6E0C
‘BLT&E
L118c
‘BLTLE
HB0%C
LELYE
‘81E£ET
+O0ET
FOL0E
BEOLHT
T1£81
GOSLT
GEO0T
‘02051

‘28311
‘OL&OY
LOZOY
ErreE
‘88%9ec
‘I+18g
‘EEBLE
roeLe
c8L9E
o9z9e
GCLGE

APOSE
LEEFE
‘GOEER
‘00tEC
eeeie
‘£et0oE
FIELE
‘£7eBe
‘CEELE
Rt e
L1 2
FEGES
cI1ECE
‘cete
88461
?P2161
OLYLY
GLERT
‘BFEST

COMMNMINMONONG DTN~ TPOOONDOCTNNG~

CLLET
OLYET
HIECT
87621
eTLE1

ovset
‘BErET
LEEET
GEEET
FrETET
‘cEOoZ1

"TESTT
CE8TT

‘BELITY

LEGIT
‘0BETI1
‘ESOT1T
LGLOT
Q1501
HFE01T
62001
RLLO
‘6054
LrEs
6004
1448
‘EEESS
‘G618
LEOB
0z8L

oMMNOOMIMNONONY LU= DM IOT WM~

FrECT
er0ST
RY-Y4& &t
OrSt 1
TeERI
CTivl
010%1
LOSET
AvI=[281
R0LET
TORET
E0GET
20rET
OCEET
EOTET
‘cE8En
abGeET
SEEST
‘€301
1vg1t
109171
‘BrETT
18011
51801
18501
‘ereol
‘e0101
L86
GEFS
‘el

ONIOW YOS TOVNITHUHErNDOTOD OW T IO Ced g Y

81
81
‘81
a8l
281
‘81
81
B1
‘B1
87
Bl

i ]

31

61
61
61
b1
61
0e
0c
02
0
12
M|

i

e

Ll v

<

‘ce
‘Fe
SE
=
Le

CFORBOA NI AN OT ~ON T OO TM

BB s
e

e

O - — 0 O
VSV N N N ¥

68
R-1=i

98
B
TS

o

a5

18

K=Y
B
Ly
P
et
T

EF
v

R=1
82
LE
e
GE
e
€E

T

o

e

oE

h3
“

B2

Le

~-194-



o<t - 0M

LOE
PLT
0Le
e
Lo
ove

‘€8¢

NOTE ) =~ O
i o 0f 0 0 03O
SRR RV R VRV

934 S1M
1a az3ags

FTHFWNHNOOL
9

¥ 91
& Eg
T ee
T'92
b a
981
%5
81M
1

g 85181 & CELll
&THETIEST & 718811
8 'CEAE 8 coaGT
818l B 'ELES
L 8GLE LIRERL
8 L1YY o aevs
g ‘2061 8 'ri0E
kit W

eviH 8WLH

81337 a3I1JdI03d5

OGO COQO
o g o
[
OO0

HO AHOLVANYIY HOd SANIM

02 -ON HONOYT

300N§ CLNIWIY3AX3

1S P60 (FWIL
easLs/y (31vd

TTUD O

CREFIT E LI D

-195-



7 ibe
LI
oA ST
T '83C
0 L2C
8 "%an
T ¥ce
¥ EESE
1188
3°41€
8618
QI
¥ Eee
M 93d
AYLEAHL

e NI 00 M

™

TEE
Tee
HEE
LEE
e

wan

b= X o

st
®Hie
‘G1E
L8
EH el
AY-Ya
Lb63

£3da

V.LIHL

AT
‘80
ere
1ea
o
Lo
LET

caa

AT+
A
0LE
vLE
‘©8e

oz
HIn

OO =AM TIAD

e
‘8E
6E
ot
54
e
£1
o1
T
0L
68
i d =
G

%
Hyd

SNV NO

&

=

ol

‘04—
99—
‘86—
ho-
“bt—

]

cG-

-
6B

al-

o

SOOI

¢

DMO~-OMND

s

OO

LTI
HFEO0T
LBLA
048
TLyE
&BI8
RELS
‘LROY
LEGY
‘eroE
T?ic

QOTY

W
TOWAH

PYLET
TEIET
6LETTY
RLEYOT
BrOOT
TRLA
‘8058
Teee
LRI
1%
eeLe
Tiew
nLGT

COHNAIDMANO—~0NMND- O

LHO I ZH

AI Y3 'Ova

FLY
G6T
Rt
R el
T
Eae
¢ ove
< LY
0Ly
8 9L8
e )
v LESL
& erb

DO-OOH N

"8
S3dd

00~

NI
XL

1€ OM HONNVT
J00NE  ANIWINISXS

1SH sEBT

SZNIL

eB/68/v 3Llva

‘NODILYLS

=196~



‘TEe

g LIEE & °602 1 °'8E ¥ '0L- 8'E9- &6°'GOV0T & LL6TT O °00E 181t
C 'BEC 082 L0282 +t 'O¥ ¥ 46— EG'25- 800056 8 '2L601 O 0GE £l 7€
L '8CE O0°'GEE E QEC 6 'Ly 0 '&t— & 'Y— L RELL L 'BLS 0 '00E T "1E
LA 051 v 'oge &'9vCc 971 T 99— L°728- & °4BLS & 6ERL O 00V ge e
e '1ce L'¥I2 186G & 0T 6 LE- T'61- 8B'8ET¥ B O145 0 008 87 ST
0 g ?TOE T 'ELE E 14 b1~ 8 - g'1eat € 'E&60E 0004 L0 8
' Aratet N E'L&E 6 'EBE &GP T°I- 001 (¢ 0 'eLa1 £ EPS 00 -

M 93d ¥ 03a W 23d % 20 93d O 93U W W "HW NEW
IVIZHL VIZHL L HIA HY aL i3 TOvVLH JHOIZH S3add INIL

€ ON HONNYT
F0ONE :LMNIWIYIIXI
1S5 GEBT - 3WIL
ce/6E/v -31vd
ATHI '0VE "NOILVLS

-197-



8 'GCv 1’68y 1'BI1€ ¢+ €1 £°69- 165~ E't86b1 E '96¥91 O L6 &9 ‘St
GG LVYIt+ ¥ I8 &6 €1 €'99- B'15- E£EEOFT € 'G09ET + ITT 16 v
Q 60¥ ¥ 80 6°'BIc 1 W1 £°'879- E '¥S—- ¥ Ib6ET ¥ ETGGT O €11 99 ¢t
S 00t 000t 1°'BIc ¢ 1 6'B9- 1'66~ L '9GEET L 82161 (O 027 LA 2RS4
8 'g8s6Et € '86E 68T ¢ vY 1'89- € b6~ 6 LLEET & '6v&¥T b 'E21 08 OF
C 6BE 888 €21 9 PI1 C'0L- L'95- & VL0ET 6799941 0 6281 L 76E
G RLE 1 '9LE £°082 6 °G1 P99~ B8B'26- & EGLTT & 'GEGET & ‘v&T 8€ 9t
£ '8%c 6°LPE &°'B1E &€ 91 C L9 EvS- ¥ POPIT b QLIET 8 291 1 'cE
2?1t €19 L6128 L 61 £'¢9- &'E6- O'ITIIT O €881 8647 0t '€t
L 'BvE € 'are 9918 1 LB 6&°69- &£'96- £ 12901 £ 'E4I81 B 4871 06 '1E
6 'Sy 7 EYE T °LTIE B LE £°69=- 096~ E T4E0T £ E£946TT 8 94T 1€ 1€
S 'BEE £ '88€ & 'SI1Z ¢+ 0Ot €99~ L’'/[G- v 'EBODI ¥ °6E9IT 9 902 ot ‘0g
? 'GELE t 'GEE £ L1 € EC 6 'ER- & 66— € '80Ls €°08C811 € 'b61C £6 B2
L 6Ee S 'ECE ¢C© 'RIE 9 v& ¥ v9- L 96— O °LEls 0 66901 € "0Ov2 81 L2
B ‘tee I 'vCE€ L4618 & 'bvE v 19- G 'EE- € 0048 € 8428071 B8 '9&e ¥B ‘G2
L cec I '€8E &6°LC88 ¢ 'vE 8 €6~ E£'6v- G 02Ls ¢ ‘2b2h € '‘B&E 06 '€
7 "12E 0128 V'8 9 °'vE £€°EG- L 'vv~ O0'EBGL 0 'S616 v oL €9 ‘ec
vL1E L'R1E L7022 0O °'9¢C 606~ G- 0O 0v0L 0’2198 0 "0EE €618
v '&41E T 'B1E B'LE 9 9t T'Ey—- V¥ °'9€~ 0°L1G69 0 "6808 € 'L L6 Bl
T'418 ¥ LIE T1OvE 6 &g v 'I1v- 1 °EE- E vETID £ '96L 8 'g.LE cB L1
c61E €61 L0682 0O °Gh ¥ 0E- & 8e- 9 °048b A 9 '8vv G0 '¥1
ELTE Z°1T1E B'95c O 82 €6~ ¥ 91— E°'1168 E ‘E8vs v ‘01§ 06 01
6 'R1E ?'BOE &I E &V £°0c- 81T~ 608 b EbLLY 0 668 80 "6
T '81E L°60E B'L92 L 1S 1°€1- £°G6- I "1EEE T "C0&E 0 'LE9 £9 9
c ‘vei g 90 9 'cLEe ¢ 19 8 '9- T 1~ 8 2661 8 ‘vece L L89 09 'S
? 'Sl ¥ "EO0E & 498 £ LL e L- c - T L4871 T &vvE O 'v99 OE 'S
€ '61E & '00E O'€Le L 2o Le- 8 '1- O 'BEVI 0 010E 8710 T1L°E
B8 ate P 'B&E bLTTILE E b6 L e~ 0-'e- & 'eBel & 'vEBE ?ETL Ly E
C'g1e 0'B6E € €428 G vb T e- ¥ i- £'eart E 'ECLE 2 'res €1 'E
£ 608 S Y6 <CELE 9 Vo i~ L= £ '68L £ L5EE ?I9L 671
L LOE 97 'C6C T LE E &6 €1 Z'c & L0 G '6LBT c 'Bo8 0L
iie 1 'E6C2 8B'6L2 664 0°'¢c 7°S 0 02487 € '6E8 00"

W 93d M 930 ¥ 934 P 2 93d D 93a W W T8l NIW
AVI3aHL VI3HL 1 HIA Hy a1 i TJ9VLH 1HDI3H S3dd 3WIL

€c ‘ON HONNVYT
300N TANIWIYIALXI
1SW 9260 IWIL

28 11 & :3lwa
41949 ‘ovd  NOLLVLS

-198-



O Eavy ‘ecr 9 '81e

£ S LS L'BE= 9 bS—~ T LPLYT € HTIEPT O 001 S8 vi
G 'oLE 0888 Lsie 9ed 0°'L9- G EG— L PPIET L 'FTLET O '0ST cL 98
0 ErE 8 '2kE £ '9lad ¢ 0 ¥ '69- 8 96~ 8 LOEOT 864811 0002 ¢g ‘08
FGee © 68 8'81c & ¥E £ o9~ v 'vg- T 7888 T'85¥0T1 O 088 v '9c
T eci g '1gc &'LE88 9 vE B '€5—- &6k~ 9 ELYL 9 '49Cé 0 "00E 25 aEc
S '41E cLIE T vYYE b6 TGP ¥ PE- 1 768- £ '60LE & LLEL O "00% 6G 91
& 878 S 'EI1& +'96€ 0O '€t 1’828~ 8'9i- 9 490% " 1v96 0004 ot "11
6 '81C G '00E b6°'TLE £ °FL C 5 a8'1- T FIrT 7 "8E0E 0 "00L b& 'E
r'1ie T €68 B 6LE & 'GH (ORI ?°a O O 'CLaT £ '6L8 00
Y 93a M 03d M 934 “ 2 93d O 930 W W THW NINW
d¥LldHL WLIHL L dIA HY at 1 SVLIH IHOIIH S3dd I

g€ ON HONNYT
3A02NE T ANZWIY3IdX3
1S 28560 SWIL
€B8/11/6 3LVa

LU 'Ovd NOTLVLS

-199-



‘eoe
‘80€
‘coc
‘P61
61T
6T
LeT
‘B&1
voT
‘00c
2o
‘661
voe
‘e0e
x4
‘90C
‘F0c
02
'?0C
08
?1c
‘oce
s1E
Tt

61

el

0 08

ORONDOVwmw ORI H=Cr0MOOMNOTO

93aa
y1a

29
89
‘1S
‘€4
Fa
‘ct
‘v
v
e
=34
et
‘e
TY
ey
K=3'4
T
ee
62
€a
LT

COMNCNONOMNAUNGOMNONNEGT O T O
o0 WO
-y

SiM
a3ia3ads

PARONONDTOTOODCONEENECERARNONOARMNOMN
I
(o}

€ g2 ©38c2 ‘8E101
g 1€ eiice YESS
€673 ‘60E0T i 7{eT542
6 vl FARTY Ll
L'S1 'ESTLT {1174
et AT CLL9
§21 EITAL AY BESY
£l YAYET ‘2009
T°1% tataton H&LYE
€'al LOLDT '02ES
¥ 21 LG Lb 0Ly
8 +1 ‘&S 8 ‘GIeEVy
LT teecs LY BE
£ 81 ‘2609 wEEee
081 ‘TO&Y LILE
81 ‘0OBIE are
SR =1 Lege BLET
&2l bTLT AN
T 'Ot "TOOT sty A
6L PGt i $724
8L ‘13 &HE
c'? ‘Bic—- AN
e et *Ob--
0 - ‘BOG— GoT~-
€1~ Sy~ nRE-
t1- ‘Gve- T
0 'e- ‘0 0
S W W

n A X

etLee 8 1£48
‘8tace £ 8623
Qos1E 1 °6GLL
‘eLe0e 0 ‘909 L
‘GEYDT 9 "BLOL
‘cenLT € '¢989
27071 0 9899
0LV T 6 6089
‘CBYET O 'vLIQ
‘CETSY £ 'oveqg
LE30T £ 'B0GS
Voirh £ '?L16
618 Q SviEdb
‘8337 -3 & P47
TOQq c ‘BECY
‘b¥av S yELE
‘|eeon € 'E9GE
‘6802 £ 2031
0LET € ‘ccea
LOL 0 'vove
i ~f-T5s T L6OE
Raluts L O&LT
vEY £ 'SI6Y
‘€es 66811
Yev 2 LOHL
e6d ¥ "ocv
‘0 0-

Bl 4

IONMVYH TOVAH

981 0O 'EZ e
1°'61 022 a2
€61 082 v
202 02 ‘€2
808 O0°'EZ ‘€&
212 0°EZ 12
?°2€ 0°v2 02
aeg o-'ve 61
¢'ve 0°ge ‘81
LG8 0°92 L1
&'92 092 ‘91
7 B8 0°/L2 ‘at
?°0E 0°'B2 1
¥ '8E 082 ‘€1
1°LE 0 628 21
8°8y 00t 11
£'68¢Y 0°1g ‘01
8°96 O 'vE b
£°69 0°'8E ‘8
0'vL 008 4 )
028 098 ‘9 b
0EB 06T ‘& ez
0OvL 0BT v
0°€9? 0°'£&1 €
089 0261 &
068 O'¥61 %
0 0481 0
NINW
13 Iy IWIL
sSanIrm

€< ON HONNVY

H0ONE ANIWIHALXI

3143

1SW 9260 :3NIL
c8/711/8 :31vaq
‘OVE 'NOIlv.is



NO~MFo00oQIQORETN~ND

aa!
BET

‘cLe
‘8¥C
‘ebc
‘6EC
€02
‘1ee
tce
i rdoT=
‘FCE
F0O&
TS
oS
eIl
0ae
01
‘e0e
ve1

£ 02
&1
0 'cE
£ee
8°'L2
L 'GE
£ &%
? LY
&Ly
015
£°16
ogil et
£°c9
8 99
9°ce
£ 98

LAY
8 &6~

&1
& °'81
961
&
1
=
e
oc
K-
-3!
oe
og
oE
OF
ge
‘€C
R'aS

T R NN By B R RN i A BT

200vY
COHTED

"VIEEY
WESEY
‘8eeTY
0T92y
BRGTY
"99L0Y
oredory
1026E
IYLLE
bT1G5E
"2Q0CE
TY9EE
1L128
‘vI180E
‘URTLE
LVELE
"[L9GE

12412
‘golce

4HF0ce
LBoie
£0402
B8L861
ELELT
LOOLT
‘ero8il
ECHLT
70391
&5e?1
21951
BLAVE
eLvl
08061
HIGTT
BOOLT
ELEOT

LE6BY
LLVEY

e198v
‘2018
eI LY
FEOLY
‘B88Qty
‘0BLYE
2EkY
TIHEY
‘8181t
‘SLLHLE
r8ese
CEl7e
Freee
GLPEE
05a I8
A0 ITH
L8R L

&
S

PONCMOCEOTN IO~

ACYL !
HGEVE

TEOv T
coLET
‘eovet
eniel
eraay
‘vLvET
ceray
61811
REGTT
QECET
YELOT
‘8901
LHEOT
&Lb6
COLL
‘8LEA
N=YA0 2.

71
71

ay I~

71
e
ST
et
€1

‘o1

Sl
GT
a1
e
‘a1
A
a1
71
LY
LT
f'81

[N N I o N S s B S S

C0O00OO0OO00OQOO0O0D0

Q92
et
e
6e
&2
e
e
e
e

e
e
‘£
‘ac
ca
et

LE

R
N4

ey
Tt
T
Ot
K-1>

A
?E
Rl
tE
ot
Te
1€
o
&E
‘ac
Le

-201-



QWG =D e

R T
i Wited
TIiE
HOT
‘AT
102
€02
eet

030

uid  d33qds

L7718
? 9
8 'cq
b 65
G 'es
g'cr
b
06

S

Q2
?T
F
24
&Y
68
TLE

ONDENOoNnM

O~ OON 0

Si
Nl

LT

o

=G

TE
41
1
‘Gt
RER

bl

ROLYY
?1ICy
‘B?E01
Repetriad
PR L
80LS
G0V
At

00— O~ cF O e

W
TOVLH

b
0
8]

OO0

3

001
05t
Relets)
‘0ce
‘00E
‘00F
008
0oL

8l
5:3ud

=02N
i

43

STIAIT dITHIDAMS ¥0 AMOLVANYW HD4 SAMIM

2 -ON HONNYT
g -AINSWIYIJX3
SH 9260 3NIL
€8/711/6 :31vd
'‘OveE NOILVYLS

-202-



SEV
e
-1
168
‘848
LLE
‘&9€E
‘8tE
rEE
‘8ce
‘Fee
cciE
‘oce
oct
‘81¢€
LTE
618
‘oceE
‘81¢€
‘et
‘BIE
e1e
iEe
‘11e
1E
60E

'a"NOOPJQ‘L’INOJOCDDJHPJOOEDUJI\JJ{!#UJIDQOJ

W 93d
3vViLIHL

"bEY

Y 93d
Yi3HL

COMCOONO NG NN IOTRNOONTOTINDN

b x

oce
‘81c
Lie
‘81C
‘oge
‘iec
i ¥atat
Lic
eI1e
"tee
‘gcC
0ET
0€e
‘GET
e
‘168
Lee
/IC
L7E
"TLE
‘148
vLE
‘BLE
‘6LE
‘182
?LE

93ad
HIA

L'F1
791
891
8?21
L°91
21
LT
61
0o
K-1
61
A
LT
L1
LT
91
16
T4
§=74
e
Ll
FL
6
6
i -F4
b

NEOOOO SO0 DOOE N

A
Hd

ﬂHUJOJOr\{Id‘ﬂr\U“NLD{H\I\!DOQHI\O'mN
od e o 0o
<
1

&

53d
at

"
Y
T

0"Nm-—lt\UJOleﬁO*OP’JOJ{H\md‘NOFdd'OJﬂUT:—:
7

0

‘BLLY
eLED
bLBY
coet
PoE
LIYE
IS
AT
‘00LT
LB8ED
G600
‘04668
bY8B
‘4188
TLLY
‘BLER
‘€665
COFY
e
‘8/c€
‘81t
re7e
YeGE
‘GHET
0291
0'cLcy

D‘d’ﬂﬂ"NﬂU‘OhOd‘d‘d‘d’fﬂﬂmmmﬁ‘le\lﬁ

LHOI3H

T t°Ebé
T ¥ 66
I 9 '&el
1 8'¢ceT
T € °Eql
1 ¥ '2a1
T 0691
T 9°1&1
1 0°'90c
1 € 'EGT
1 8'v%9c
g-'a1e
¥ 1€
€ etE
Q6ey
? 65Y%
? 20%8
v '8BG
? VIR
L EG?
O L99
e 0cL
¥ 6EL
Y L9L
9 ‘'EES
2 °'8E8

“Hid
S3dd

E£Z2 ON HONNYT

v8 '8c
&2 LS
bS 18
LE 08
¥8 2v
1 °'9v
G0 v¥
&L 0%
£8 'BE
YL EE
te ‘et
ve LT
7 '9E
9E ‘¥
£1 '81
T1°'%1
gc 'v1
&0
vL’
0 -
£9
YL
142
£v
ce’

o0

NMMIO~NMmMOo
—

NIW
IWIL

300N TLNIWIYILX3

18K ogcer

‘3WIL

€8/11/6 3LvQ
3T Y3 ‘OvE ‘NOILVYLS

-203-



6 12Y c'levr O°'BlE2 B EZ £°69- 1766~ ¥ LELYT ¥ 6BEST 0 001 81 "LS
L &LE €'6LE Vbv0OZEZ & vE CE9- B2~ Z°PYSIBT E 92LET 0°0G1 0E "Ly
L '8EL ? BEE L°'EIZ O0O'0OF 6 L9 6§66~ G GBEOT & L6811 0 002 69 '6E
7 '82ZE £'8cE 6022 & B2 ?°19- £ 86—~ € G068 € 'LLYOT O 0G2 ST 'vE
0 'eze ¥ '2CE 6'8ec g 92 ¥ 66~ £ vv- L604L L LLES 0 ‘o0& 0Z 82
¥ 61E O0°LIE O%bE 112 £°Ev~- 62~ ¥8iLE v LBEL 0 'cov 0L 'ee
2 '61E E'EIE 0452 8 9¢ F'vS- E'91- E'BL0v £ '0e9s 0 008 €& b1
& '8IE 0 'E0E T 'vi2 @ 49 S b~ v 2 '092¥1 ? '2EOE 0 '00L €1'’s

£ L0E €'1é6C B LL2 6 'Gs 1 'E L°E 0 0 ‘2487 % '8E8 00~

W 93a ¥ 03d % o3a Z J 830 D 9=3a W W THW NIW

VL3IHL  VI3HL 1 ¥IA HY as 1 TOVLH LHOI3H S3ud AWIL

€2 ON HINNYT
302NE LN3WIYILX3T
1SW OZET IWIL
c8/11/8 :3lva
31Y3 'OvVE NOILVLS

=204~



602
‘8cc
012
‘cic
‘1te
118
e1e
21
e1e
‘ElE
e1c
‘?ie
‘ere
‘0ote
yOT
108
00e
281
LT
681
‘act
GLT
re
K9c
182
071

ota'-arurur\moomd-nd-mﬂmn.noom:ronoo

H3d

CHeNONNDOMEINETNOORN RO ~«NENIN
. ) )
¢

S51M

d1d a33dS

mmamm&&hoomonomnnq-th:ot\amcrectno

5]
-
o

H

v
2t
‘B
av
oY
1%
‘ct
=34
‘6E
v
A

A

L]

'8¢
‘9¢
?e
‘EC
‘82
LE
‘9z
‘el
01

ma¢omnono&mm¢0mm¢mmh¢&¢cmo
N .
L

‘£

ae

Rt
?E
ve

LE

‘ec

-l

S.1¥
n

TUTTY
QLYOT
‘TLLE
‘Y68
oris
O9EL
‘L0459
1496
‘ChLLY
‘BLIY
‘2016
ecee
YT
Ty
B33 1k
B
HOT
CLI-
£rL1-
av--
8ol
063
9t
‘6o
‘01

‘8LEveE g 'BE1L
"1¥BES c 2689
‘QLETS b LEGR
'QELLT € 607
‘LOEST 01919
"06LIT € T166
ogeal O v996G
‘B/9E1 2 'S1¥G
B 15 1=) L4918
‘86011 ¥ 'E€6Y
R ASY: 8 'E99v
‘B18BL 0 "0BCY
ELT € 'A4146E
‘£L8S L 1vee
WA=1.3 8 'EqEE
ovriv b6 "680E
‘TLVE v 0182
‘Tive ¥ "86E¢T
9611 T 0661
‘avi € 'B891
L0V € 'BEVT
0Le 64811
191 T 'c68
87 £ 068
A 6 '08C
I 1A
JoNVH OVLH

[‘-.ICl'EOFUNHOI\OhomﬂhﬁOﬁ-Oﬂ‘d'OOP?m(’J

21T ECLE 9
1 £ °LC Bor=
LT € LE e
‘81 8°9<C ¥
‘8T ¥ 9 atet
‘6T 0°9< e
02 £°6E ol
12 v ve K-21
‘€2 E'EC ‘et
ye E€°'EC L1
e b6 °61 21
‘82 991 st
0E 0wl vi
£ 0°11 21
ve &°4L e1
e 16 11
‘4E 81 01
et & EGE 6
68 L T15E L
‘9% 8 °9%&E 9
vL EBI ‘S
A A R
6L 206 e
‘€8 B'IL <
L8 & EEl 1
245
NIW
13 FA~ AWTIL
SUNIM

€2 ‘ON HONNVT
300N4g :IN3WIY3ILX3
1Sk O0SET -3WIL
e8/11/6 :31va
31Y3 'OvE -NO11VLS

~205-



FTICAUNOUNLGYTD O~ UBNDS DA ONO DS

‘?0&
toe
L6T
261
681
g2r1e
‘602
2ie
oﬂ.-dlu

L) Y

‘Tee
‘BiZ2
ere

‘e
‘1ee
1
R ¥
608
R ¥
‘1S
018
‘802
eie
212
L1e
a12
L1E
612

T

L] Y vt

‘oec
?1e
612
g1a

O~ MIOMTRAOAMNNEGT SO0 mMAeUerRCrOCON -GN

‘8E
‘62
Ie
e¢

‘e1

€1
ge
e
‘ge
it

2u

‘e
Le2%
68
‘Bb
'£9
‘89
99
'8¢
"85
£
‘68
‘69
2L
0L
‘09
96
‘09
‘£Q
66
‘16

NeuDtrTrFINMNONDTONNOOEN MAE e NODPDMNIIND o

tE
e
oe
1e
‘ET

‘1
o2
Q1
LT
‘ée
Qe

‘EE
‘68
‘cE
OF
R
WA
ES
‘06
‘14
‘8v
R4
18
?a
‘56
P
s
i
08
‘8

) 4

S F OO NN DO DO0 0 o By B a e B R IR o T B T R

‘teLLe

‘TL998
8709G
‘CHECS

RAYA 4

‘GEEYS
K=2853-19
‘0BLES
‘08EES
‘16LES
‘BOZES
vBIIG

‘28608
bTLEY
TvL8Y
PrLLY
‘ELEY
‘6etvd
‘OTLEY
LGOIt
"O0R4E
LLBLE
‘CEQQE
L116E
1Y vEE
‘CEF1E
‘8R662
eeL82
‘EOFLC
R&4BGE
‘egcve

‘teéce

SIEFE
L39SE
CbbSE
‘1628E
‘qE18E
‘8618E
‘R6L4E
‘e6LtE
-E0E2vE
‘SELEE
‘OvEee
‘c8vee

‘1018€
‘6811E
LSPOE

&1 L6E

'c088e
‘BO3LE
"18¢92
TLEESZ
&v9re
‘B97EC
e1LEC
YO71E
‘£52028
‘ee8arl
‘PoELT
ELY2T
‘E6EST
001
‘PILET
‘YELTY

‘05189
‘1L699
‘EEESQ
‘18969
‘61069
‘0617
BLLYD
ECOVQ
GTEEQ
€19c9
20619
12709

604668
‘e6984
SLbLS
&EZIG
‘€058
‘6ELES
TS C08
LGC8Y
CrP9r
E9?vv
QOIEY
0EC1Y
‘R606E
‘818%¢
‘89LYE
SriEg
'EFEIE
LIV 6E
‘806LE
“r¥862

Ot OYUNITNN GO ON-NMMOR NONGU~OCHONGD

‘EB&YT
Yeivi
Kxd 4 A
'00Evr1
‘BELET
LLFET
STIvET
BrIET
‘188¢€1
‘sE9e1
‘bPEST
£118n
€811
12911
‘0BETT
GETIT1T
‘16801
‘FYe0T
LOYOT
67101
AT
FE6
‘864
‘v 16
‘egos8
‘SEF3
‘1148
‘eocs
R f-Y-Y4
GBLL
RLSL
‘EPEL

MEIAWONOWOCMDONNANNN Mot DO O - NSt
o '_; + M . - .
]

NOV~ODTDUNLRBOTNDAPTO-T THINPNDNDIC —

2e
26
'zE
"BE
"ge
'ZE
'ze
‘2e
‘28
'ZE
k>
(>
ZE

ZE

26

16

1E

bt

[ Y

e
>
1€
K=t
‘1€
1€
1€
0g
o1
68
62
‘B8
‘8
Le

86

LS

‘9¢
‘6g
'va
‘€8

=

e8

‘18
06
&Y
‘Bt
Ly
"Gy
‘oY
"t
‘Tt
T
Ty
‘oY
68

o
e

Le
e
R
vE
gee
ce
1€

e

‘62
‘BE
Le

-206-



-“MMOF DN~

‘608
‘912
ric
‘81
A ¥
‘ete
‘vic
?CT

034

1€
ot
£9
14
19
08
9
T

Nt ONT T

SiA

HId {d33d48

‘8T
9e
R4
94
K-14
v
oE
01

N O~

SiM
4

€1
61
G
e
eE
LE
0¢

I e R B T

Siv
N

ST13A3TT QAISIDALS HO ANOLYANWYH "0 SANIN

FILYY
TLict
‘61E01
Y0468
EILL
evis
c80tv
BIv1

nNMATOo0E

W
TOYLH

00000000

‘00T
a1
'00C
‘05T
‘00E
Rele)
005
‘004

“HW
S3dd

£2 ‘ON HONNVT
300NE  CANIWIHALXZ
1SW O2ET ‘3WIL
cB/11/6 :3lvd
3143 '0vVE NOILlV1S

-207-



‘EEY
20
BLE
75e
EGE
‘8eL
Ren
618
LT1E
I
P
618
1g
‘S1E
1E
A S
EIE
01E
408
ore

COOITIDDWOAMI=NNAOMNCNSGD

¥

2aa
IAVLHIHL

I €82y 1T '812
L '60b € ‘oge
L4848 1812
£E'96E £ 612
c '88E £ '0zE
S 'BEE O 412
C'P8e ¢ ‘9z
E61E & 9zE
6'GIE 19
LVPIE 1 0ovE
L°'11E€ L 2ce
¥ '60E 0 9628
6LOE ¥ 6462
£°L0E £ 'g9c
v E0E £ 4698
& I0E g-1sE
€ 'Bé6E &ELZ
1y L 9L2
S 'c6E 0 BLE
0 'B6E2 ¢t 6L
M 930 ¥ 9o3q
VLIIHL L ¥IA

NSO OWNNMNBIrFIONFIMNOIND S

‘1
1
=3}
e1
E1
R4S
el
e
A
PE
o2
s
a8
‘146
8L
B4
‘€6
K-
‘Té&
‘€6

HY

o

NI TBLAOUNRERNOCOOCDNOON S

03
al

WEN—QTT AT OO N -

n oo

o

SE-
g5~
66—
‘G-
8-
76—
-
-
LE~
£~
‘oS-
LT~
1
Tr-

c-

1

o3a

OWOTOMIONTMNMONDORNNNMNMOMO

HOBP1T
eeel
‘£ceEgt
T&L07
YIr01
RN
LOTE
TICL
BLER
0488
‘BEEY
18E
‘&46EE
‘£eoe
‘BL6T
‘BYI1
LYT1Y
tLE
RE

TOVIH

‘18E£91
CHIST
‘G6BET
£REST
‘PEOET
CeVIT
K-YAT
RETS
R4 4-V4
EPvL
0168
FBES
87
‘BLSY
0ESE
‘Occe
61LE
o1
‘8291
2LET

QOO LTMMANCOINNMDMIMNOOY

LHOIAH

‘86

BII
N
+81
veT
‘1e
‘6L
‘EoE
198
88E
‘031
816
LySG
145
‘€69
189
eTL
R-1-¥A
9e8
‘98

VODOWVIVFTIVO0OO0OONHNO— OGO

‘Bl
8§3dd

18 '0¢8
o @y
82 "1+
17 '8¢
68 LE
86 've
85 L2
St ‘62
Oor "1e
50 0¢
LL ¥1
95 €
TT°11
LT 01
c8 "9

€8 '8
LO 'V
L2}
ov -’
00 -

NIl
JWIL

T ON HONNYN
A00NE IN3IWINILX3
1SW LER0 ITL
€8 €1 ¢ :3lva

TITMD e

RIOT g
o ko Ay

-208-



ated’y ) ¥4 B1E 1T

T 14 T ¥ ¥ 04— T1°68- G GTLYPT & 482891 0001 12 06
8 '9LE £ 9LE L'8l1c &6°C1 065~ b vE— € 'IZI&T & 'E69ET 0 0&1 L &E
S '8vE T 'B¥E L61E 2Tl 8 /9~ & °'EG~- ¥ ¥LZ01 ¢ 9v8IT 0002 0% "9
8 ‘oEE G0EE £'ccc TPl £ 69—~ B 06— & '6CBB & 1001 O "0OGSCT 07 "Gt
0 ‘oce S HIL v '9C€ L& E ‘86~ L 9v—- L 1ERL L E0EL 0 '00E AT
o ere ?vic 1v'eve &1 ?bt— 17TE- B LGRS 8 bTel O '00b L2 AN-Y!
v eit ¥ '0IE % '¥6€ B’'EE 8 ‘e~ 9'81- 4L 'vedv L9094 0 '00G B L1
c 'qlE S '00E O 'BLc £ 'bb S ‘- 81~ L &E¥T L°110E 0 004 0ot s
6076 QB4 TV 6L T Eb et 2's 0 O "8L6T 7 '9E8 0oC -

¥ 934 M 93a ¥ Had % 2§30 O 934 W "t “HW NIW
IviZHE VI3HL 1 ¥IA Hy al 1 TOVLH 1HOI3H S3dd WIL

¥Z ON HONNYT
300NE AINIWIY3LX3
18K 4690 -3UIL

€8 11 & -3lva
AIY3 ‘OvE NOILVIS

-209-



ONTe S
T OGN0~

18

-
I3}

544
v

-0
T e TM

&
ve

I~
Y]

~
L}

=T
7?1

3

0
i

ARNACONONNTRCIBIINACE~QO ~ O
e L IR ,
4
e
o

.

o

=i

r
omthhmomom&c~0¢monco¢&&omg
Cd Cd = = 03 :

S3a S
HIid a33ds

NN EN A SNONNMNNS IO TOND

s

el
68
‘£45

LY

‘8t

QG

‘b
‘O
€
og
6E
et

14>

‘ce

6T

ra

a1

L1 ‘grice ‘66C9 LB&EE
L e- ‘1008 ‘1219 ‘ogeTE
G- ‘GI94LT ‘8 &Be0E
c '8 GETLT ‘909 141371
g ‘CORGT ‘0cés YHEFT
08 BITFY ‘C046E LESGT
T CY ‘CREST ‘8 S TOCET
et TeLOIY as0¢g LBICT
S LI 69846 ‘c0?b ‘GEB80T1
89y ‘2088 tICPh YA T
€ 02 GLOL ‘BFGE LELB
r 2 egee OGLE ‘ECH9
L EBE ‘12ea o028 LOLG
?1Z viEY BveET ‘CEhY
B8'8371 ‘GOEE ‘EEL ‘CBEL
c'ETY o8veE ‘P81 Lave
9?9 BELY ‘8- T&LT
L°e ‘BL&b I - ‘GIST
£ Q2071 Reagady ‘901
tr - o ‘eve- folo=

& 8- R ‘CBC~- 168
9~ 86— ‘801- Y1

v e-  sEE- ol LYE
&’ 881- as od i
G- LT ‘&E LT
g c6— ‘89 TIT
0’1~ 0 0 e

S5LHA "I "W "I

§] A X 3JONYY

Cd
.
o
0
~

LIvL
212
089
9EG9
‘TiEe
‘€8¢
‘£6E¢
Y9EG
bbb
“¥89t
‘GLEY
PrIY
6068
"0E9E
‘21eE
26T
g
R=rotors
‘T108
"TOLT
TIbT
YETT
188

LES

?sE

OO0 OC A rNIFTTNONONT O INUYND

W
T1OV.LH

S'BY 8'gt 7e
61T L971 62
06T 187 ve
?02 ¢ 467 £E
S'Ie 602 e
1'ge £ '2e 1e
¥ EE g2 02
S 'vS L ve 61
B'cc o-¢ge 81
eg'L8 §'ve A
o8g 1 v2 21
£'¢€ £ eeg ST
09 Z-'128 I
Iy ¢ /1 23
0Ly G627 cl
1’85 ©'v iT
886 £ LGE 01
€09 g ige 6
¥ 'e® 1 'eye g
L'¥L &'EEE 2
£°'08 o018 9
I'¥8 0O -'B2e 'S
?LL & LST B
L°6L €881 K
E'8L 0491 g
099 Lgv1 1
0- O 0Bt 0
NIW
13 A~ I
SAaNIM

¥€ ON HONNYT
300NE INIWINIIXT
1SW 4590 :3WIL
£8/21/¢ 3Lvg
JIY3 'OovE :NOILVLS

=210~



O —~OWm

o‘mmq-mcnmoon-o-a-onmd-mr\hm

70¢
‘612
‘gcc
702
=3¢

24T
Q61
20cC
qo0c
‘202
‘102
‘coe
‘2ot
L6
‘20e
‘€61
GET
st
e6t
=A%
‘E6T
G61
Q46T
‘€61

O OM -

d‘ﬂ)sDIDOQ'mv-‘Oth'NOtD{HDQIn

eS
e
G2
ze
Oy

1€
“1E
‘ov
68
‘c8
&
&L
LY
‘&S
‘el
"
0L
‘vl
L
gL
vL
‘1L
‘865
oL

-:-aomq-ammwmomnhmr\—-mo < N0y

06
68
LE
K34
6L
L8
eL
c?
A
A
v
69
K74
‘cL
‘T4
L
‘a9
2?6
‘89

g0t
8B'ET

mnMm
N
-

CORNTIND
(s G0N
() €2 €4~

0
!
(W)

"

ol

o 0
Ty
et

g e
L°G1
9
o LT
s '?1
S°'G1
c LY
161
¥ 21
&°91

‘109€9
PIHEEF
‘18€cCY
18L19
29509

"1GELS
‘149845
‘81646
"OBE9S
"Tvvbs
‘v8FIG
‘8206
‘BLEDY
0L1IGY
rSrER
LE?1E
“beETEE
6IELE
'?006E
AN S
eo70Le
Tnee8c
eEEeT
‘L6BYE

‘8EBY61T
OLELT
tEB8T
00E8T
bELHLY

E&FLT
TevLl
QE0LT
WASI AN
‘B80GG1T
YA 4 A
‘CTPET
9BGET
‘05811
18¥T1
BLEOT
‘01601
‘00001
‘Stve
‘£868
£8v8
6164
‘GOEL
Raiel-vy

‘BLEI?
‘L8G9
E9169
CEvY?
eP1EQ

‘BELIR
‘€Eeci1a
t=1=1-1
A A=
0995
6LTES
62B0G
‘0EILY
‘BHIIE
a2-144
A0 -YaA
L8041
‘PEPRL
‘86eE9L
TEOvE
LELTE
‘8b¥bE
vEELS
‘6EBSE

O<!'O~Gl‘d£ﬁ¢0‘~*0‘l\ﬁl\m¢l‘\mmf\l o0nMod

‘BE¥T
‘EFEYT
‘880F1
‘£218E1
IRGET

LLEET
‘BLT10EY
6wl
‘egral
‘cEIEl
EQETT
‘6B&07T
‘EQF0T
‘eseot
‘82101
GOLE
1996
8ivée
LTS
‘1€68
Lesg
A'AA
felerats
‘bvbL

CROMONUNOONDMIAUN OO0 ™ N

21
el
cr
a1
21
it
2t
el
21

o |

c1
el
21
el
et
g1
g1
BT
1
A
al
2?1
1
LY

mmammﬁomomr\omnmmmeo N0~ cd

L1
LT
A
2?1
1

21
1
21
2?1
el
Sl
ST
‘a1
RA
1
w1
RA
&1
el
e1
‘st
‘61
st
‘ST

08
K=Y
av
A
9
eYv
A4
R 4
¥
8%
o
6E
‘8C
LE
9E
B3

~
€,

ee
ee
e
>
6
‘82
Le

-211-



TN ~-0o0an

LO8 T EE
e20e 198
‘h6Tl B 09
e6T Bl
BT 8 'v9
L&T LS
gr1e 1 0oV
0ET &L

03aa Sy

41 {J33ds

Wt NN D

Si
N

02
K-YA
LG
T4
2
R4
eg

b

01
‘et
‘o8

21

eT
ec

OO0 08NND

SiH
n

‘G69t1T
‘BOICT
‘05201
9788
LTRL
1994
6E0Y
LEYT

ONST QDOnN

W
TTOVLH

SM3A3T d3aId123dS

001
061
‘o008
08e
008
‘COW
008
00L

CQO000000

W
5544

O AYOLYANYI HOd SANIM

e ON HONNVT
302NE INIWIHILXT
ISH L6590 :IUIL
€g/21/6 :3lvwd
3I¥3'0vE NOILvLE

-212-



2'@Ey b LZb veIE2 176 04—~ L'E6- € bbkétir EIZEFT T Lb as ‘26
o'wEr B82S T ETE 16 629~ 0°'06—- L '9E2EYT L '8685Y O 'LOT &L 0S
202y 161y 1'EEBE 16 9 /9~ 0°'06— € BE2I¥l € 'v&981 + 011 09 &¥
L1l &'0lv L0882 96 € '69- € '8G— T 'SEB6ET 1°L&vGT B'EIT &L By
gzee g©'2sc 1°'Bl2 90T B8°0L- O0°66- 099681 O'8ESI¥T 9 O¥l  OL'EV
g'e/6 BELE 9188 E£°0T  1'89- ©°16—- € 69911 &£°IvEEl 9191 &Y OF
2600 8'v9c 1028 £°0T 1°69- 1°€8- ¢ 'TIETT + '£8BZT B8°0L1  OFE '6E
9°09c 2 '09E L0282 +°11 ©'B9Y- ©°E&- +'86601 ¢+ OECZY v 0BT  LO0'8C
Z'6vE E©'BYE 98I L'IT 8'69- & 've- EZ'I6¥01 E'EE0E1 2661  21°9E
6 'WYE 9 wvE €Ll €81 #°0L— L'G6- O 94201 O0'8BI8IT O '00E  1v GE
2426 B8'92C G @@ L°'11  ¥'99- 906~ C'GBGB & LEID0T B 09E  OS BZ
2426 ©°98E tbv'gZ2 &°IT Y 'v9- B'Lb- v 0sEB v E9B6 B ELE 18 LE
o 'EBC E£ B2 & '9E2 & 01 E£°G6- 9 95~ B 0889 B 'BT6EB O LEE 66 'OC
&6'8B1E £°L1E &°'GEE L°IE S 'Lb- € LE- 8B'vbE? 8B 9118 B 'ECE  9B’ElT
L9918 G'EIE 9°ICE L°19 & °'92- L'I8~ 9 0ESP 9 TOI9 B 'L9% 88 vl
0°'9IE & '90E € ESE B8 'Lb E°'8I- Z0I- 179482 1'Bbvy 98BS €L76
6618 ©'VY0T B8°1L8 066 LB~ 18- &EIBT  &6'GBEE €499 $0 9
9°21E O'I0E v €42 O've E'1- &'~ 0 6bET 01862 @°L0L 08P
G'EIE 986 B°BLEZ LEL B~ 9'1- EIWET EEIBZ 891L &1V
EBIE G 92 L'ELE O'¥s O0O'1- 2°'- 1268 1 v9vE 8 8vL YO E
GOTE & 'E62 L LLE &'T6 t'E g€ L ESE L8881 018 001
0'9IE Z'C6E &°18E B8'¢6B 16 £°L 0" 0 'B/8T &'GEB 00"

¥ O3 M O30 M 93U % 9 930 O 93a W W " NIW
AVLZHL VITHL L HIA  HY al 1 qavLd  LHOIZH S53ud  3MIL

€2 ‘ON HONNYT
30009 ANIWIW3HX3
LSW &¥0T IWIL

€8 et & :3lva
AIy¥3a 'OvE ‘NOILVLS

=213~



Q?LEV
T7LLE
& FtE
£ 0ge
8 ‘&€
e LIE
0 '?1€
L R1IE
0?18

¥ 93q
avi3HL

REY
LE
e
‘0EE
‘GTE
ere
‘0O1E
oL
Ref-te!

OO~ ONN

nogons oo

= x

‘oge
612
L8
‘ece
oee
eve
‘662
‘2LE
‘182

034
I

DR~ O0OoOINMMNO

A
HY

NS NG

(&

69—
"0L-
0L
'99--
09~
oE-
"£E—

93a
al

WIS I R L el R T

o

ec-
S~
65—
‘06—~
er-
0E~
81—

03q
L

OO T T~

EGLPT
erier
‘E0EDT
‘9988
LERL
‘6998
‘620
GEPT

TOV4LH

‘6CEPT
A TAN
€LBTY
‘BEPOT
‘&EEL
LEEL
T194
‘T10E
LG

COOME T T ~O

1HOI3H

0 ‘001 08 '16
008t GZ cY
0 ‘002 v '6E
0 062 68 62
0 "00¢E a8 ‘ve
0 "00% 89 L1
0 008 86 €1
0 004 LY I
& 'GEB 00" =
*
o] NIW
S3yd INIL
SZ ON HONNYT
A02NEG TLNIWINILX3
1S 60T :3WIL
c8 21 ¢ :31va

ATYI 'OVE NOILVLS



OH\Uﬁﬂ‘mi\ﬁ.’ﬁleﬂO(‘d\ﬂOd0"91'(‘1-*00‘\003

QT 2-0

reSTmONOO O 0N

G BN -

+ 0

Mt =S UMD T DWW

13

@

M~

L ]
O UNTrNIRNNOINCCNNE~NODNDN0
GBS

23( S1M
HId d=3ds

.

mt'iét'['imm

(sl ea B AN e N

SAM
H

GO~ YT ONOTN-00NIYIRUNUNANHOIOCDR
A ¥ s

‘BEVES
‘E6Y0C
‘16687
POSLT
“IG0VT
ebedl
‘DEGOT
ReEh
CISL
‘L1869
e
0LEs5
covv
£L90
‘GSvE
Y61
8841
‘£68

i Ara
Le
bl1e-

R09b-
QEEY -
ET1T1v-
CLOY—
‘eoot—
-3 45208
i {olataly
‘ce?E-
‘BREE-
LETE-
20+%FS—-
‘89tc—-
‘EEce-
‘1Eeve-
Ce1E-
81—
L T—
6RE1-
0T T
LEL—
‘825~
‘99C—-
r1-
11

ge

F0LEE 0 cEé6L
16608 ¥ 'BOLL
10061 8 '¥8FL
ELELT c'19cL
&V IY @ LEOL
FEOCT O'+189
L&OTT 0 'EQ4%
1966 S '00c?
‘1828 1 "0geS
‘B&GL L 6ERS
0599 £ 6508
BLLG 6 'BLGY
ELY O "1EE+¢
Ot G "&LLE
‘£ELCE ¥ '?&CE
VAL 8 'v562
‘ogee T '66%E
89a1 R S
‘02T ? '£80C
008 € LT
‘146 L 'G6hT
‘116 8 'B&IY
8y 0°'24/8
60T 1694
‘891 € '£ge
0 0"

‘W W
39NYH TOViH

1°6T ¥ '8vE 92
202 0°'8¥e G2
12 g 'LYvE  bE
0'B& &'9YE EE
6°'GE B'GYE 22
9 LE EvYE 12
9°08 9 IYE OZ
6°TE € BEE 61
1'6GE 0°'9ee  'BI
®°CE 9 °eeE L}
1°LE &'BEE ST
0'¢E 8°GEEC &I
2'1v T1°EEE 47
12 &'928 €l
26t 9°BIE I1
8°'Lb §°9IE Ol
106 1°21E 6
€96 LvOE B
009 8262 L
099 B8'vLE 9
1°69 ¢ LvE 'S
699 ETIE v
119 €761 E
£'6%9 1°€81 °E
'S¢ 0891 T
0- 0841 0
NIW
BE v IMIL

SANIM

GZ :ON HONNVI
I00NE  :LNIWINILXI
1SW 6¥0T :3WIL
g8/21/6 (3Lva
ITUT'OWE IMOTLTLS

Y —at

-215-



“UOCINOCNCODRNNNAD 0O AN~ N
o~ 40
& & &

wona
YRy R RY

.

R Rt

wmmmo

o 9
;i

NN N
< DD

v
=9
v
)
gL
v

NAMNM-N

N MANOS =N MNNN-IOIND N

et
=
‘oe
‘GE
ee
i
LT
6T
oe
&a
Fe
‘6E
St
a4
a6
12
LY
LG
Ly
‘£a
ce
A
A
69
e

IND NG

JNNOONRCOM~ORNNNDNOINO QDM M
e ol F
i v

Ne IO ODN

‘0999¢
"CLLEE
Y6TES
"TLYS
"60LES
‘96988
‘64918
"£L506
"ECBLY
‘Co06Y
"S1E8Y
‘SLYLY
LBBGY
‘2&IVY
‘YhoTh
19TV
"0916E
"00TLE
"8EGCE
"ELHTHE
"ogeze
‘99EOE
"LEESE
6992
"TELE

‘co69
‘89
UL
“E48
‘298
09
‘081~
ee?-
LEh--
PITI-~
FEPT-
re81—~
‘+80e-
LLGE-
‘£00E-~
‘ocEE~
rosE~-
e LE—~
6G0P-
‘ocEr~
‘&S89~
98-
LESY -
‘840G~
‘£E06V-

999G
‘6LEGS
‘B&ESS
&ELYS
‘eILES

‘869CS
‘08R18&
18606
LIBL&Y
‘BOT6Y
LEEBY
Q1ELY
rELALY
LRLEY
E-Y241 8
Toviv
‘ceest
T&ELE
‘6586E
CIriE
‘TIeCE
‘EL0E
‘6LLBE
‘76892
‘coBYye

VNSNS DNODNMNT OMONUD

6ELYT
LLvbl
‘8611
‘064ET
TTLPET
‘gEVET
eanct
F19ET
OvETT
EF0ET
EBLIT
‘ESTTT
LAETTT
B1601
‘£G7017
66E01
69101
‘ECHS
CL96
‘geve
IBI6
PELB
L8998
CIv¥8
‘6818

? vl

NSO NNINTCCON DTN

i
1
RAS
1
i
RA!
€1
€T
R 8
R
g
el
£T
cF
Tl
RA!
1
G
‘61
!
R
1
LT
81

.

.

QwWOCODDPUNXRTONSTIONCOON OOMNM

N1
658
‘8ct
‘366
‘86g
LGE
LGE
cE
‘FCE
‘age
PEE
TLE
‘£6E
‘estE
15E
osE
0cE
R=14>
‘876

e8
16
“0S
K-37
‘8
LY
R4
A
er
v
¥
ov
6E
8c
LE
‘e
oE
Y&
g2

Tee

e
el
‘62
‘82

=
L]

=216~



QO = I

‘OBl € '8¢
98T 9 °LE
‘LBT B 'G9
AT & W9
‘LT L4709
‘66T 1 °6E
‘BLT E 'O
18T 807
o3d 8
d4Id ({d33ds

-0 M~ 0 Y

Sl
A

==
L
A
e
0%
‘ee
o€

/!

SN

[
e1-

I w1 )

S1M
N

S73A37

LLELYT 0001
¥ 'GETIET O "0&T
g °'0L20T 0 '00C
€ L9588 0 068
O L9794 0 008
£ B0LS 0 "00%
¥ "?C0v 0 005
€ 'Bavt 0 00L
W “H

TOV.LH S534d

AAI4103d5 80 AHOLVANYW HOd SANIM

G CON HINNYT
300Nd  CANIWIYIINI
1Sk 60T 3WIL
€8/21/8 31va
dId3 ‘0OvVE 'NOTLVYLS

-217-



‘cEt
‘GEY
21
e6E
e
‘BEE
‘act
ee
i 1
ReTst
‘61E
Ve
618
‘T1E
‘T1E
LoE

N -NONNNSHNUNTOCOTT

M 93a
IVLIHL

1EY
et
v8e
reE
ove
LEE
bee
ecw
‘188
QTa
cie
L0E
00E
‘€4E
vb6S
‘162

NSO OD—S N

4

o3da
VY1341

(B P I L T B e A g e R TR I

b= <X

‘BIE
i et
81z
oge
‘cee
‘iec
‘812
‘618
‘boC
‘152
'BEE
LRE
v
GLE
LLe
LLE

93d
dIA

OO0OmPDO=OFNININHONEFMO

08
e
5B
‘BE
Ty
24
)4
Lt
‘€5
LL
2?8
b
b
‘Ch
b
8L

%
HY

(&)

SNt NNT 0RO NA

o3a
at

Q

gt OO ONONRONNMOS

b5

03ag
L

OCNOoOWOSrRNMOTOWODNNMD

9ecsT
‘B8Isv1
‘8eeet
08201
EL88
‘80vs
‘1988
2894
vl
K-3%=3
6BLE
Be6E
‘BOET
819
‘GEE

"l
TWVAH

886491 0O°Eh 80 LG
€ 0rI?1T O 'EOT 00 'G5
L'09TvT O "OF1 oC Ly
€ 'E€GEET ¥ ‘881 s Lo
B 'vvdIT ¥ EIC e 'eg
£ 08601 & '&28 01 'cg
£ 'EEY0T € &b 06 'EE
¥ 'BGE0T ¥ '9cT 0L ee
Ev106 8 '60C &6 '88
C1EYy? O Lyt 0& "0e
L 19E8 8'GIS o 91
CANT=R % 7 G097 0011
8'cLLa 0814 00 'S
00612 € eLL o '€
6 L0061 2 b6L CE'T
0 "E461 £ 'ees 00~
W au NIW
LHOI3H S3ud AWIL
8C ‘ON HONNVYT
30018 LN3WIN3dX3
1SK +86T 3WIL

€8 €1 & :3iva
3id3'0vd NOILWLS

-218-



C LY 292y 902 1 'tE @09~ & 86— Vv 'GLLPY ¥ LPEZT 0O 001 0% ‘GG
¥ "OBE 8 6LE B OEC L 'FE 0 09- ¥ 86~ & PSI&T & '9eLEl O 051 89 'GP
€ "iGE G IGE & '1&2 4 6E L '8BG&—~ 9 16— 0 '1&201 0'EYBTIT 0 00C 10 gt
A T=t > g 'gee LBl L 'Pr 1 09- v 'vG— E €688 c 'verDt O '0G&2 81 £EC
T 'vée ¥ 'ECE €682 0O ES g &b—- HEv—- 179694 T '82cs 0 00C 81 &2
818k T '61C 9GS2 O 67 € 1E~ L '/LE- B '6G&94 8 lE8L 0 0O0F 09 €2
S '41E S EIE 1 LGE 218 T'81- E£'91— 1 'EI0Y T '6BGE 0 004 01 L1
tr '?1C & TO0E el 8 v 1 E- S I- 8 'E0¥T 86L& 0 "00L c0 e
G "LOE G168 € LL2 O '8BL T e 0- 0O ELET € g8 (oe 10

Y 93gd M 934 Y 934 A 2 930 O 93d W W THW NTI
3Y¥13HL  9Ll3HL L HIA Hu al L TOYiH 1HOIZH S3dd NI L

82 ON HONNYT
300N ANIWIHILXS
18W #6671 ‘3AWIL
€8 ST & :31va
AT HI 'OvE NOILIVLS

=219~



QMU OOT A~~~ OCCrOOTNOO I

A

‘12

? 91— 'GLEY¥

=220~

B <& 0 CRT101 - G017 S '¥9589 L 0E ¢ Eé&d Pc
=370 SR & I 3¢5 L7611 8'11- ‘e08E G LE- SLYOT & 'B9cC? & 'CE E 162 ee
Ly 6712 £ 81 &5 '11- ‘BETE CEV6— "Tves C ‘BEL6G 018 ¥ '8&c e
9€1 S Qe 6l o 'ri- ‘eL9c FEOL- TIV6 QLL96 18 & '98¢ €ge
QRET L 02 oGt c I1- A ‘0LE88- ‘eses 46 °18ES E'IE & vBC ca
23 SR S 954 LT rer- NA-FA! Br1e- ‘£CEs8 £ 28046 vie 1°Escd T
eeT 1718 L8t 86— F9T1 ‘TOBL~ LB8L T 9eLY £ 1€ & '84C oz
P51 66T &L L 'B- oG CrC/- BRGL ¥ GEst &'0E G vLE =X
LT 861 9?91 801~ 29 ERFEL~ cRSL ¥ eect P 'OE & '04LE BT
EFT 64T S 'sT 8°'11—- CEYr—- ‘6489 o689 ¥ ChsE 108 P '9%c LT
GET £ AT 801 AN 48— HECD- ‘1099 ¥ rELE G 6 & éERC P11
‘CET £ °0cC 65 ET v C1- eI ETI9-~ LEET c L&YVE c 6 9 LEE o
VET g I2 o 'wY c 1~ CCLT- LBeG—- L634G 0 'o09EE T 62 9 26E A
EET T ve c 77 & LT~ ‘Tice- 601G~ A (= Iretal o S '8 9 '%?re T
A58 S &1 vre- L LE~ FBvv- 1988 9 GBLC & 'LE G 'BEEZ ar
01T 1928 Y ¥ be- FETE- ‘g8aLE- A=Y T B¥ae ¥ [iZ2 ¥ oEE ‘1T
10T b6 2 8t ¥ ve- ‘EgEp—- ‘18462— eard a4 8 ‘eceg §'42 b6'1cCE 01
‘8 0 '£e T E- L'~ ZEvE- oBEE- 0ETt £ 6602 0L 9 El1zd =)
KE £1e 8 6~ 06T~ ‘E0TE~ ‘1861~ esve B 'v481 g8 0°40C '8
66 L°LT T 01— 9 '%I- 0egeE- 6011~ GEQE € 0671 S 'BE& ¥ 10E L
8 76T T €1~ 9°%1- 18FE- 6LF- ‘EL8C L GSPT 06 €661 9
AHE < '0c LET~- L8T~ ‘0cge— 60OE- 1EGC ¢ 'rtoat 9 0E 67681 =
Kot L’'GST £ €~ £'8- TIGT— ‘90T CIST £ 9L6 8 'SE 0947 i
a7 & el S ST—- T 'v- 02T~ ?0€ el ¥ 1G4 g°1e 2631 e
GGE €71 E'vi—- 177 WA 198 ‘e8 T 608§ 812 &'Ea61 2
EEE €27 &°11- &6 oge-~ LEE ‘86C 6 LvE 6718 & BT T
‘ST O tT S 'El- ®?'E- 0 0 0 0 o c'?1 Y
D3 Siv Sy SAM I e W I NIW
dId adIAgs '8) 8] A bt donNvd 19V.LH Tz FA- SWIL

SAONIM
8¢ ON HONNYT
305Ng CLNIWIYILXT
LSW #6617 TWIL
cB/a1/6 31vd
ATH3/0¥E 'NOTLYLS



SY 'A% 4 ‘QPcc

e 0 0o ITET L9~ € 'Lb—- G'GESLET G LOGLT €48 06 '+§
T 'G&E 8 'ELE v L€ 1 ET §'19- B 'Gh- ¢+ 'F8YET ¥ 'BGOVYT <9 91 ¥1 'vb
8'146E QO '06E L70OET &°CT L'86- ¢t Eb- v 'QI6IT ¢+ °B8YET 9 661 &% ‘cv
& ‘EBE g'eBE € '8cc O'ET 8 09— & 'tv—- vGELYIT ¥ LLEET € 91 8 1Y
G ‘8.8 £°LLE &8 9°Ct v '09- € ¥b— &6'ICETIT & 'EB6BET ¥ bLX £9 OF
£ '6LE B'LLE T OEE 61T L°66—- O'Eb— OQEEIT 0'208CT B 94T e 0P
b viE 8'ELE €822 0O°El E'19- 6 'vb— O7LLITYT O '6vLC1 € '8L1 CT "OF
8°1LE8 L7048 1'BEE oO°ct €19~ T'Gb— ¥ 664601 v TLGET O 'EBI v? 6E
& TLE Q°0LE 9622 O'CT c'09- & 'Ey- O'BEBOT OQGO¥ET F /871 60 &E
0 '£EGE O 'E6E VY 'eEC T ET E'09- 8 'Eb— O0'ECPS 0 'GEZCT1T 9 'EE2 &9 6t
£ 'EGE T'gs€ O'1EC 1 °CI 64°'86- 1T 8b- 1 EhYE T tv2011T O 622 ig 'ge
c eve T'e¥E O0'QEE E €1 0’86~ T 'Iv— O01L8 0 'eBe01T 0O 'L&E 08 'cE
£ '9EE T'GEE T EEZ 0Q'El @ 26—~ 1 °0¥—- B 9018 B8 '8BL%6 8 '08c O '1E
T oL ZHTE LTIEE v YT 0 L6~ & 'T¥— O'EEsl O "vF&ES B 262 ot ‘o
¥ "ECE €'ege Vv'ERT B8 0¥ £ BY- 8 '0F- 67092L & 'eees 081t 12 '2c
G 'ece & '6ee B 'GEE £ 1¥ T'6h— Vv LE~ T'081L T 2698 Q 'vee 88 L&
@ 'GcE &'EgE B 'BEEZ 0O '9Y E'Ty—- & 'vE—- 6 'BOLY € '0Be8 v vvE £C ‘9c
B 128 1088 &'4EE L 'LV 0 'O~ EELC- & °'BOEYF & 0Ees ? ¥t EE 'GE
8'61E 2 ¥1€ E '¥82 & ‘69 ¥ ES—- 0°61- 6 R0FY & 'BLES L Ot "61
2418 ECIE L '¥6E 9979 8'2c~ 9 '8I- B ALY B8 &¥LS 0 "68Y 8¢ 81
T°'S1E QL0 LTI98 E 29 L91- L711- T°'800L T 0BGV 8 '0LE £0 '¥1
0 'L1E €902 ¥ G692 B8 '4E 0 '81- &4~ 5 9962 € 'BETY ¥ +0%9 2y 11
& 'v1C 6’0k «© '8 ¢t 16 9 - € ‘G- 5 '210e S '¥B&E 8 ‘B8¢v9 01 6
¥ eig G Lbe §8/8 & b6 0'e- e - ? "6801 9199 0 6L 60 '8
7 '?0E T €62 € 'VLEZ 9 'Gh v - £’ & B0 € '6L02 ¥ vBL €7 e
B 'R0 L'T6E 9 7'9Le E'G6 &°1 9e ¥ iET v 'EOLT tiee €s -’

L LOE 7168 b6°LLE TGS 1€ LE 0 0 'CLET 8 'vE8 00~

W 9:aa M 03aad M H3d % 90 934 O 9=d W W "8U NIW
JVLEHL VI3HL 1 HIA Hy aL 1 T9WLH 1HOI3H S3dd JWIL

0E DN HONNVT
302N INAWIUILXET
LSH 960 TWIL

8 £1 & :3lva
3TY3 ‘OvdE ‘NOTLVYLIS

-223-



6y v 'LEY 922 1Bl E'E9- B '9b- € LEOGT € 60991 0°001 €0 ‘Ic
& F6E Y ELE L'BEZEZ O'El ¥ 09~ & bb~ ¥ GEEET b LOGET 0 °0CT 28 ‘Bb
S89E  EYIE 6'6EC ZEl  B6e- ZEv~ b EOYOT ¥ °'GZ61T 0002 O ‘B
VEYE  OWYE $UIEE £BT ¥ 8- L'Tb- B8°G4BS B L9Y0T 0 082 0= ‘&6
6 82E  6LZE Y'ZET 19T 968~ B'Ob- ¥ LS. b 6T26 0006 00 ‘am
70%€  0BIE B'YYE 609 ZEE- ¥ 88~ ELb9S E'61ZL 000 09 ‘bp
£418 £°1IE B'CGE L '¥9 1°22- G 7°LI- ¥ 110V v "E8G6S 0 "00§ 00 81
EEIE V662 O'ILE LUB E'v- BB~ 9°GI¥T  9°LB6Z 000  &F ‘O
L'LOE 9162 b67LLE 966 1E  LE 0O 0281 B'vE8 00"
¥ 930 v 930 ¥ 93A % D 93¢ o o3a W W AW NI
IYLTHL  WASHL L ¥IA MY aL 1 TOVAH  LHOIZH  S3Md  BWIL
. O :ON HONNYT
300NE :INIWIHILXI
9¥60 1IIL

€8 €1 ¢ :3lva
A1Y3 'OvA NDYILVLS

~224-



ODO‘¢¢0‘DJDJOI\-40‘U“-1NCU("JO*Eﬂlﬁtﬁ¢0‘¢m¢ﬂ‘

gee 9 'eg
b 102
e 9 LT
‘9 g9t
£33 SR RS
‘& 91T
¥ &°07
91 &L
B T-T 4>
98 92
6 T
‘00T &°8
¥  1°9
€1 80T
BrT LW
¥ET 001
86T b1
otz £'8
152 &4
2ve &8
"2 8 Cl
A & 871
‘2 8 €2
‘£eE 8 ed
£ve ¢ 22
EEEC & LT
652 00T
93a  SIMW
¥id  G33dS

? ‘GE-
0 '0g-
?LT-
191~
O -
1A
b 01—
c L-
& 1=
T -
=
Q1
v
&L
811
172
£°'T
T°L

8 %

G 8-
L°BET-
¥ e81-
8 '€c~
L EC-
?1c-
0 91—
g°c
SiM

N

I’\ONI\OID]\-O—'Nﬂﬂl}mﬂ'ﬁ‘(‘dﬂ‘t—lm&mmﬁmf\
i~
i

SiM
N

x E

Q19
PEYG
‘CELY
Glvy
LELE
‘B8aEGE
ricE
'868¢
‘TGLE
‘viLE
‘02LE
‘Lale
‘e9LE
‘QGLE
‘eecE
‘GELE
18£8
O¥7E
0T
LOOY
6198
FLTIE
"LEGE
TLLY
YOt
‘80v
0

W
JONVHY

O'OCDIDNOO‘-*#JJNDOQ'-‘NI‘\E'JO*DIOQI\D*OF!Q‘

‘7169
0619
0488
K-1a4
E-Tatm
606F
‘684t
R =Fee 4
610V
ERLE
‘P0OSE
osee
11T+
rese
‘EG9C
‘cTEYT
‘grec
YB6T
FATA
oGt
2OET
‘GL0T
‘vES

‘£64

06

‘118

W

TOVAH

99y B8'881 92
¥ '8y 9681 'GE
008 &'681 V&
§°18 1°161 CE2
1°E6 8067 'TE
£ %S ¥ 041 IZ
066 1141 °OZ
£°96 8161 ‘61
966 2067 'BI
2'¥e T 68T LT
2°86 &°981 97
006 L'EST Gl
£t B 6LT 4T
LGt B8°6LT €Y
1°6E b 121 BT
9 vE 89T 11
¥ '0E B8°'691T "O1
9 B2 &L91 &
6’28 B'0LT B
&'08 EELT L
861 0'BLT 9
L'BT 6697 G
28T &6 'v9T ¥
§°8T B8'B4&T °E
€61 G'E&T 2
vLE2 O0°IvT 1
£°12 0°'9281 'O
NIW

13 v 3WIL

SanIM

OE :ON HOMNNVT
300n8 LNSWIN¥3dX3
1SH 9¥60 ‘3WIL
<8/E1/6 :3lva
[ATUI 'OVE NOTLIVIS

=225-



6 vel
8 ¢
012
LB1
7871
E8T
CHY
‘881
681

L6T
‘€81t
191
ST
Lt
e
A at
erT
‘061
eat
981
ELY
0Ly
R'A D
K-1-41
ot T

‘BEE
‘¥GE

CIOINOOCMNNO~TOOSTETRNNDD BT OO SO

- g
[

-
d

87

o o
0y =t

Cd
Y

NONIONDY =Sl ON-EMITNON
00006 g ‘ ' -~
L BRI B T

i vt

.

BRI N R RN

MO-FOOrMBNMOL-NNANCPMCO ~HOCOMEIDMOO

‘b&8Y
R4
‘SIHE
ceEEe
RELT
‘bLET
vIL

&e—

‘929~

‘0BT 1-
01871~
‘ehve-
YLTE-
‘BEBE-
"CEEY-
‘9084
"1916-
'BLGE-
‘¥809~
E2YF-
"BO6F~
LLEL—
by LL-
‘608
‘1LE8-
‘esee-
‘PELL-
LbbT-

-

L
L
QL
LL
LL
8L
LL
L

R4
el
1L
K-%i
A
69
e
19
68
LS
‘64
‘6
-3
FAY
by
‘Y
T
I

L]
~

QNN NTIRADN MNOOOTHO DN

L3 44

00O

“IONSTTOSLANINMMNDOT DO

4
‘€S
©s
16
06
K-}
8t
Ly
Y

N3y
R4
R4
e
B3
o
"6E
‘8g
e
‘?E
R
vE
£E
2B
e
0E

&e

‘82
Le

-226~



DoeNOOooMM

‘1te 9°¢C 012 g-el 6 96161 07001
LT ECIC g1 - ¥ 01EE2T O 05T
91 G &1 g8'ct 98- L EO0FOT 0O °00C
"TLT & ¢l E¥1 1 ¢~ L 5888 0 "0&a
‘£8 T°9 L - 0 - ¥ 9L 0 00E
G 89t L'91- G 'I- g "E€89S 0 00V
€S 1'E 61~ S 'C- L1100V 0 '00S
LT 81T c'il - 8 '61k1 0 004
930 SIM S1iv SiM W Rt

HIa Q4=3L8 H N TOV.LH S3ud

5113A3T GIIAI03dS MO AUOLVANYW A0 SANIM

0 :ON HONNVT
300NE CAINIWIHIAX3
ISW 9v&60 TWIL
c€B/er/6 3iva
3TY3 ‘OvE NOILVLS

-227-



1 °'8cy Y'Ley r°0BE €91 L769~ G°86- E'CO&6YT £ LILPFT ¥ 6o SE LS
I '6EE E'BEE Q682 €£LT 0°86~ I 'vb- L t898 L9201 9662 8gc ‘ee
8 ‘tcE CYIE D622 1 vE 8'¢c- T vv- 2 28%9L c 'bGEs 8 ‘948 cl '8e
v '81c 8'L1E €&°'BEE £ 84 Fovr— L'vb- &bl & '9v88 ¥ 'g1€ 16 92
B8 LIE T°4L1E 9°0BE 1 °E9 S '9v- 9 °Bv- ¢ L0002 G 6468 ¢ ec 60 92
8 '?1E ?'6GIE &4'GEZ 989 70t~ E°'LE~ 8 °'95E9 8 '886L 01%¢€ 1€ e
L°g1Ee L'EIE O'EvE 8B 29 E'vE- EZ°0E8~ & °04Lv8 6 '2h0L 9 601 &L 61
E'giE 6402 O&¥V2 ¢ 1t B'2E- € 'vé&- € 'Bavt £ 0409 8 ‘89v £L°97
8 11E 7'80E 1'6bEe £ E¥ 188~ 1°vE8~ b bEvb v 1109 9 CLY &5 91
Oo'vig 6 '60E &L'IQE L 6E § 08~ E'18~ & v9Ev § '9E8S 0 ‘v8v 09 ‘61
¥ 'siE ?'BOE L'BEZ & 'vE ¥ '6C~ &¢I~ T vaepe T '920¢ v 68 61 °21
T 'tv1E € P0E bL°'v9e 929 L°EI- &°'8- € '86ve < "0EOY cvig 06 'L
8 €1 IO &6°'892 g -ceB L 9= 8 t- 8 'cc81 8 poEE € 999 &% 'g
1'ee ?°00E 2692 188 09— € b T°L1LT T "68eE € 'aL Le2°8
T 18 ¥ L6E 1°€EBE L 'v9 L2 076 &'1E & 'E091 9 °1E8 oe

¥ 'GEC 8868 6'v82 B8 E9 T'v 901 0 0°'zLaT 8 'vES8 00"

¥ 92d M 83 ¥ 93aa % J 934 2 93a W W "W NI
AVLIIHL  wl3HL 1 HIA HY al 1 TOVLIH LHOI3ZH S3ud SWIL

1€ ON HONNWA
30DNE LNIWINILX3
1SW 1ECT :3WIL
eB/€1/8 3iva
3143 '0OvE NDILVLS

-228-



Wy SO0rstO00CNOS

Lew
¥8E
3412
o1
‘ece
P11
Fie
c1E
eee

93da
V13aHL

£ X WMOOINDT ~ < -t ot

‘9ZYy
‘v8e
‘BEE
‘ote
‘£t
FI1E
‘01E
‘00E
‘862

93d
13HL

Y O~NOOomNON

‘oge
‘gee
‘gee
‘8ce
KYotat
‘eve
it
eLE
vac

93d
dIA

MmO S0

73
21
21
Ft
S8
A
&E
LL
‘g9

%
HY

L g9~
g €9~
6 "09-
9 ‘Bg-
S ‘85—
€ ‘e~
g 62
8 ‘v
Ty

2 93d
alL

IR N=TO0N

(&

es-
‘&t—
Lt—
-
-
18-
‘81—

‘01

93d
X

OMN—=YONTO

‘BLBYT
‘bETET
‘SYEOT
‘6688
‘REFL
=10
0E0Y
FEYT

W
TOVLH

8 L7211 O 001 0T LS
¥ TIBET O 067 Y-
L L16TT O 002 08 &6
0 '1E¥01 O "0Os@ 06 €t
? ‘BOCS 0 00t 86 °LE
T 'vecL 0 '00¢ &t ‘02
€ 20?8 0 006 QL Y1
£ 'soot 0004 6E v
0 "esLst 8 'tEB 00"
W THW NIl

L1HOI3H 8534d WL

1€ :-ON HONOVT
300NE  CLINIWIYILXZ
1SKW TEST ‘3HIL
cBs/E1/6 -34vd

[T g AT W 2

-229-



OF OSSR ONWLTOONNOVLTINS NN = (M

‘OEE & 'BE
PEE &I
LEE 9 gg
YEE £ gz
BFE ¢ 12
orE 04t
YEE £r21
AGE & B
=% §'s
BIT 06
YET 2 01
YST v er
esr 9y
BFYT 6711
68T+ E2r
BT 011
0Bl 99
‘8B1T £ g
L9 01
Ie T8
RA B 'L
S 0'8
‘8 ¥'6
£°6
e 921
OGE 181
ce 091
03da Siv
4I1a da33ds

1-ce-
L 'BeS-
0 1e~
8 ‘z2-
9 ‘o2~
091~
111~
6 8-
9 2~
£ b
gL
211
121
101
Q1T
8 ‘01
99

9 g

tr -

& L~
P "L
& "L~
£ &=
£ &
g 21-
6 L1~
g G-
Siv

A

NA¢
21
21

01

NOO-GWOCCTONTNUNTMFIC~MOHNEOCM
T

eCeLb~
LETY-
‘e8se~
‘agee~
PLGT~
‘EC&—
‘685~
99E-
e
‘801
‘?0E~-
‘066~
o6~
‘62T~
1ET-
‘6008~
‘egee-
‘81tc-
eeee—-
‘ChHES~
‘8912~
QELT-
‘BLRT~
ECET-
E0TYI-
‘009~

‘068

L8

‘80E-
0rL-
086—-
‘G601~
‘eeet—~
BT
ovET-
1EeTT--
‘£63-
eLP-
‘816~
LBE-
R T
YI-

LT-
P
‘8E

EET
‘86T
‘281
‘E+e
LB81
28

Re£=VA
BETY
‘B&o6E
‘sgee
‘ve81
ISt T
K-35 At
R=14A!
TYET
FETT
‘704

498

"1ET1
L2ET
LA
6008
‘68ce
‘8ive
‘egee
REE2
‘cLie
EESLT
8891
CLET
BI11T
09

W

JONYY

VNI OCT IO RNDOLYO U~ OO ~OMM S

7869
‘€ELY
‘8189
‘8429
LEOT
‘GLLS
‘£ECs8
‘6126
TOLY
PBSY
‘BEEY
RS
88
vE
‘OIvE
LLTE
‘ehee
erLE
‘1ave
0188
CEST
LEFT
G621
€98

0E?

Lb6E

‘W

TOVIH

FTONARNOIONNBOr~UNNDNCC AN NO

S8 v ELl Fc
‘86 8841 ce
69  6°G6G81 v
69 L Lol £ees
L L7112 ce
€L 0O &2e2 Ie
6L E9vE Qe
L b eEZ o1
¥L 2°'892 Bl
FL G ¥FE 21
8L €082 91
‘BL L°0oge ST
€L G L02 vl
0L ¢S zet e3
e L '¥81 et
LS v 081 TT
€8 8 641 01
8y ¥ 0831 K-
‘EvY 07131 8
Y T 6LT A
I S'9L1 9
oY E'gL1 S
LE B ELT ¥
e B 671 >
6 ¥ 0LY K=
L VLT T
w45
NIW
A v 3WIL
SANIM

IE ON HONNYA
300N AN3IWINILX3I
iSK TEECT :3WIL
€8/E1/4 :3lva
JI¥3'0OvE NOILVLS

=230~



NN ANIDON-ND

NI RN~ g TN ONND T =D

3% ¥
F1c
‘i1e
‘80c
‘202
661
061
681
Ll
el
+81
681

LBT
‘€02
‘661
691
L9l
‘et
‘€at
F3A¢
YET
‘7ct
021
‘c61
‘0E1
‘cEl
‘S¥1
011
16
‘FCE
‘BEE

S NFNONTONOT

ONCPOVTONLFINCTONNINODN

M
Cd

‘te
‘ve
T~
‘6e
LS
=1
‘e
3
9c
v

e

"1E
LT
91
‘61
‘o2
‘ge
‘€2
12
61
6T

‘01

‘EX
81
01
‘01
LT
L2

OCANNOPNTFTO~0Q

N RUECR SR

OCrRNDOD—~O0ONCO MO0 A
i

")

‘8648
‘8618
‘688L
T189

‘reE3Se
‘0&6tS
168V
‘06 LE
‘ET1E
‘S1EE
R-1-3.A¢
B Y-¥4

‘82
‘216
‘&Gh—
eLrI-
‘06Te—-

HIOE~-
"189E~
e6h-
‘Bigb—
'2E816-
‘88es-
Bt¥re—-
‘1866—
‘L186-
‘ereI-
EELG -
‘6LL?-
‘areo-
L896-

1€-
‘OEY—
‘ees—
FOoET-
BLFT-
‘eco1-
ere-
‘£eege—-
eqee-
‘ic-
HEOZS-

veEce-

‘BLEE-
‘Bove-
6L7E~
‘SvLT—
‘borS-—
E6EE~-
‘€861~
‘0941~
00E T~
‘188-
N-2S
18E-
‘&0C—-
19
=354
69
LEOT
‘aglt
eLs

‘8648
‘60CB
YL
‘ST10L
K444
'L18S
‘1908
‘CLEY
‘8+8€
eEle
oEsE
‘oLES

‘BLEE
19y
‘et¥8c
‘S11E
‘0LEE
‘c68E
YeiY
8LV
066V
Lees
‘Eivs
"19vS
‘6866
6186
‘6659
ERLG
‘8689
‘85+9
69LE

rawn-u&mmmwmom&o«nc-mo OO HINCGO~

‘8Igv1
‘69st1
‘6IERT
‘CLObT
‘1S8ET
‘€LGET
‘EEEET
vLOET

<821

‘QLEET
‘geeet
LLOET
‘82811
6LSTY
OEETT
‘18011
'€E801
'E8G01
‘EEEOT
28001
CEBS
‘9866
LEES
‘B80S
‘6£88
‘6668
‘65€8
218
6884
T¥9L
‘60EL

NOONCOCOOOET OO0~ cFOMHUDONDON

K3
09
19
‘€7
‘cQ
o9
69
1L
eL
9L
‘BL
‘8L
‘6L
‘84
‘CL
VL
‘£L
0L
‘89
‘e
€9
19
=3
‘68
‘86
‘66
‘18
08
&b
K-}
‘18

ﬂ‘#’ﬂvﬂd’ﬂ’ooml\ﬂﬂmd'o*mﬂcll\ NMOVOO~MNIF~AO

8 "&GE
0 "LEE
‘ese
‘OSE
R ad>
ovE
‘GEE
6t
‘vee
Lie
90E
&8¢
0Le
‘86¢
‘0se
ve
‘B8CC
‘81¢
‘80€
rederat
661
681
‘681
v3t
€81
K-YA¢
RLT
LY
TLT
691
"OLT

LS
948
‘68
‘¥S
£8
€8
‘18
08
K-} 4
8t
WA
9
‘et
RAYs
€Y
=4
4
oF

~—
[~

~
T

[l
[ =

Qe
6E
e
EE
2E
e
‘ot

—J
L =)

‘82

Le

-231-



NINNONO ND

‘vic &6 EE
LLT & 'EE
AR S S £
Q€T 86

‘66E 9 'BI1
LEE 9 v1
£EET 681
L L'8

93a Siv

¥Id a33d5

-3}
€ee
g2

81—
er-

1T

MNDFHOMNM
M~

SiM

£e1 Y1881 00071
T 1= € 06821 O 061
G- 0°66801 0 Q02
8 9~ L4068 0 ‘0se
91 1 219L 0 o0t
?°s b 'S¥9S 0 00%
L G- G "oEob 0 "008
T~ 6 bbbl 0 '00L
Siv W Y

n TOVLH S3ud

ST3A37 d3I4103dS ¥O ANOLVANYW 04 SANIM

TE :‘ON HONNVT
305N INSWIN3dX3
1S5W IEECT 3MIL
cB/ET/8 ‘31va
3TY3 ‘0vE NOILVLS

-232-



‘BaY
‘88
LFE
168
LEE
o
i £ A
‘BIE
SIE
At
LTE
LiE
G1E
ere
‘GTE
aTe
e

NAPRDORIPUINNOEND

H H3aa
dvizaHL

E MM HNT AT ONOINTNON

M

LBy
"EBE
‘F9E
"0&E
LEE
“PpZE
‘oze
At
‘11€
"01E
"TIE
‘BOE
gel>
"00E
668
642
"B6E

H3d

YALEHL

Y MNOSMONOCOTTONN DO

e
‘2ee
vee
‘ece
YEC
‘egee
‘QES
‘oLe
‘1ee
‘EGE
L8
Roa s
698
698
£L8
‘6L
vac

930
HIiA

NER—=SORNOTIMNNO -

o

QreuOINA090CRONIBNO

e
al

&

QDO AN ENY

OHgdNOTTON A NONDNDE

126v1
LEEET
29011
K-e1-1-t
LETE
‘888
‘86EL
‘Br8Y
B8t
BaIv
8OLE
erie
HEOT
FTILT
F0CE
1101

Eav?1
‘bEBET
vEFST
TEGTT
"&0L0T
07001
0L68
0ZER
0209
LEBG
‘0grs
a9
109€
‘]38e
BLLE
‘£Eg6C
ELGT

O NOTEFCN - GTHNONOND

W
LHOHT AN

‘&b

-3
"6LT
E1e
Cbe
g9
eie
0Gt
RTA
‘et
‘116
‘874
ne9
HLT
EL
evs

‘6ES

MOoOMBRNOBIR VSO QDD

"8
53dd

11 0%
58 '£E
s 08

oo 68

06 G2
oc ‘v
&t 12
03 'E1
+g el
OE ‘€1
QE'T1T
80 ‘4

4 °6

€04
|8/ >
00 '€
o’

NI
3WIL

€E ON HONNYT
300N INIWIYIIXIT
1SW BESO 3WIL
c8s/v1/6 :31vda

TR O

INOIT AR

-233-



T'9Ey @022 £ €1 €49~ 97°28- &°'I¥8BYT & EIVI?T O 00T 80 "OVF
6&6°CBC © e b Ee L7°19= B°'0&6- + QISET + 2|ss 0061 og ‘gg
L°GGE S 'v38 9«2 ? 85— L'BY- ELEEOT 866811 0002 0 &8
L7652 B'ISE 2 iv 2 'Bs— + 18~ 04988 O Tv¥CT 0 048 0L 'GE
? GIE &°98C O 9¥ 65— L 9b- 1 °8L9L 1 'vvEs C 00E 0 ‘€T
G 'RIE 9 °EvE 1ty ¥t LE- 9 68—~ B8°169C 8 'gezs 0 00V TQ LT
601 £ 'vG2 g/t 6°'8c- 6'81- 8 v¥90F 878748 0 008 c8 11
CA6E 60LE & 9% ¥ E- & e~ 8 '2L%1 8 '8¥0C€ Q 00L Oe 1
b 'BSE L vBE G /4 g°'c 2071 0 0 '€467F £ 6E8 GO’
¥oO3a v 93a % 2 93ad o 92q W W "l MIK
VL60IAL L "Ia Hu al 1 “TOW1H AHOISH Sa3dd I

=234~

CEOM HONNYT
J00N4  INAWIYAIX3
LSH BELHO AWIL
c8/¢1/6 3lwQ
ATYI 'OvE ‘NDILVLS



CUYUNMNOOR~FPONEANDODAO~-~-O00 0NN

v&C LB ?£- &L OLOPT- iL- TLOVT € '8L1s € 'vvL0T1T T'EE £ 031 92
9Le 2°E - o e E10b1- ‘OFv— 610V 1 8 '£648B 8 'GREO0T 122 8181 ce
‘08 cET ¢ '2- 0 'ET—- 8FOFI- T0QLE- 1G0T ¥ 60+8 ¥ 1846 608 17181 ve
e% L1C C'01- E&'61—- "hLBET- e ‘LL8ET & 2103 & TBLEs Q'0E & 841 ee
19 291 ? L- £ ¥1—- ‘1CbTI- KAy ‘€9tET v 219L + 'B81&6 C'6c 1 '9L1 ce
‘&Y T°'T1 € L r ‘8- POVET- eral eeveEl £ '8vas £ 028 £ 8B 4L F¥iT R Y=
&8 o tr1 8 0i- & 8- IRSET - EEVT ‘090C1 0 G149 O 'L8B¥B &L LELT o2
65 O 'l 2 8~ 81— TRELZi- 06L1 298el 9 1849 T EGIB 14L& O €Ll 61
04 &6ty S - (1= OGP ET— ‘6618 Er7eT < '8vE9 e "OEBL £E'92 0041 8T
06 H'ET e 58- 8 01— ‘grigi- ot ‘10PS1 & $1468 & '98vL €62 ¥ 'B9T A
G &8 & G- T Q- HOLTT- 6682 8reel G 1864 G EGTL St €971 kA
'8 88 L 8- £ 1- E8LTT- oi8e ‘BCIct T 'B8t&s 10289 ¥ 'ES £ 991 61
> 891 PRSI S GLETT - croe bELTT 8 't1&b 8 '98+2 L8828 & '6871 1
LS 018 o'1g—- g 16407~ Trée PIIT ¥ ‘&Evcv ¥ 0219 c'é L v71 er
‘058 &6 'EC T 'E6- 1V ‘BLO00T- 0638 tevOotl 181y O 'EELS 2?12 O '¥91 =
TFE 9 'cge s ¢cc- 02 Raterat -t 1698 "B0LE € 'gogce £ viLs ¥IE€ 6 EQT ‘11
LEE & 'te S'ig~ &8 ‘06983 F-1e) A "1e08 S 'B¥tE € '0E0S 602 vl 071
LEE €52 £'Te- 921 QhLEL— ‘Erie 8LEB T '660C T L99Y €02 0671 6
DEE G ¢ ¥Pic- &°11 CLLEL~ ee71 ‘£ELL O 6vLE 6 0CEY 0028 9 'L21 8
‘OCE & ES EE- 1Y RLGI- LOvT ‘£EBY 8 'cove 8 "PLEE 6T 18T A
WYEE 64T P e~ OB ‘OEL6E~ LFET RLOF L9502 L '8BE9E L8 0 /L27 ‘q
GEE 6 vE & 'EE- 09 ‘£98v—- TECT 106 04041 O "6LEE 881 &°'G?1 ‘S
LYE 118 g0~ 1L e retciaty L&b ‘ECAE 2 ChET c yR6E 61T 691 v
CtFE v vE ceEE- g'e ELHZ- ‘98L ‘GLOE T°1101 1 "ERGE ¢ 81 &-'691 >
YrE 86 ?VE- Y6 ‘CLLY- CY ‘ceB1 ¥ rL9 1 '9vcé c 0 92691 2
eFE L 68 L8~ ¥ L 6E8- ‘80¢ vo8 0 "LEEC 0 6061 €12 1°921 1
01 002 S ‘&- 4 'e- 45
23U SLY S S W W W W W MIUW
¥1a Q33458 H n A X IONYY OV IH ASKILH 13 Y 3T
SaiIM

CE OM HONNYT
S0oNE CANSWINIJIX3
48 BESD INIL
ca/v1/8 31va

ITU OV INOTIYLS

-235-



.

?art 2°91 ¥ et A O 88L11- 681 N&6LTT 1'GL8¥%T T 7°LP¥9T 9718 1641 ot
o8B L7L 1°L &2~ E0CEI- 69 ‘T1eer S 6YEYT S 1091 B et 8°LL1 &€
gaoe 0O0°¢C L'E €1 eoCEI- g92 ‘veeet 6 'ESOPT & 'GLHGST  &£°BY £ BLI ‘ee
L7661 176 £'B | LIeCT~ e8C TLEET £ BAGET E€£70LI61 L 4¥ €841 LE
8'tLT €761 AN - 81— ‘£eL8I- TLGG CRLET 8 CLIET B'vYib1 &6y G LLT >
8 ¥LT © 91 vt &1 GRCET- L&Y vLEET € LVLST EHIEYT 2 °Ev &6 LL1 ‘eg
B'GLT ¢ ¢ vt g - BILET- HvT 184E7 ? ICEECT 2 °E48CT BTy £ £LL1 vE
&°IZC2 ¢ '8 FANYA £'e CEBETI-  "1E6 CHFRET L°8061T L OBYET L 0Y 8441 ©e
S'¥BYT € f1 T'vt Tt EFEVT- ey ‘0CEVI T'86¥1T 1 °0L0S1 &8 €841 EC
T'eee 1v G- 0O'v POLYTI- 29% RAYA S ¥ LBOIT ¥ 68981 048 B BLI 1e
Svoe 98 & - 174 LLEYTI- 66T 8LEVT 218901 9 'cael 8'9€ g b64it ox
L8112 €'t e ocC FOFVI- g2 0P 094801 0 °'8V¥311 G '6E & 627 6E
08 &°¢C 8 &- - EEVTTI- 9L CERVT L1886 LESYIT v vE L 621 82
QLEE £ 79 66— ve IESF1~  '0§ 1eevt 1 "LECs& 166011 8'EE 8 aL1 Le

-236-



	BUCOE1-4.pdf
	BUCOE15-24
	BUCOE25-34
	BUCOE35-44
	BUCOE45-48
	BUCOE49-58
	BUCOE5-14
	BUCOE59-68
	BUCOE69-74
	BUCOE75-84
	BUCOE85-94
	BUCOE95-100
	BUCOE101-110
	BUCOE101-112
	BUCOE113-115
	BUCOE117-126
	BUCOE126-117 10.pdf
	BUCOE126-117 9.pdf
	BUCOE126-117 8.pdf
	BUCOE126-117 7.pdf
	BUCOE126-117 6.pdf
	BUCOE126-117 5.pdf
	BUCOE126-117 4.pdf
	BUCOE126-117 3.pdf
	BUCOE126-117 2.pdf
	BUCOE126-117 1.pdf

	BUCOE127-136
	BUCOE136-127 10.pdf
	BUCOE136-127 9.pdf
	BUCOE136-127 8.pdf
	BUCOE136-127 7.pdf
	BUCOE136-127 6.pdf
	BUCOE136-127 5.pdf
	BUCOE136-127 4.pdf
	BUCOE136-127 3.pdf
	BUCOE136-127 2.pdf
	BUCOE136-127 1.pdf

	BUCOE137-146
	Pages from BUCOE146-137 10.pdf
	Pages from BUCOE146-137 9.pdf
	Pages from BUCOE146-137 8.pdf
	Pages from BUCOE146-137 7.pdf
	Pages from BUCOE146-137 5.pdf
	Pages from BUCOE146-137 4.pdf
	Pages from BUCOE146-137 3.pdf
	Pages from BUCOE146-137 2.pdf
	Pages from BUCOE146-137 1.pdf

	BUCOE147-156
	BUCOE156-147 10
	BUCOE156-147 9.pdf
	BUCOE156-147 8.pdf
	BUCOE156-147 7.pdf
	BUCOE156-147 6.pdf
	BUCOE156-147 5.pdf
	BUCOE156-147 4.pdf
	BUCOE156-147 3.pdf
	BUCOE156-147 2.pdf
	BUCOE156-147 1.pdf

	BUCOE157-166
	BUCOE167-168
	BUCOE169-178
	BUCOE179-188
	BUCOE189-198
	BUCOE199-204
	BUCOE205-214
	BUCOE215-218
	BUCOE219-230
	BUCOE231-236

